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PREFACE    TO   VOLUME  VIII. 


In  bringing  the  present  work  to  its  termination  I  desire  to  make  full  acknowledgment  of  my 
indebtedness  to  various  individuals  for  the  aid  which  they  have  rendered  me  in  this  undertaking. 
More  than  three  hundred  men  and  women,  experts  in  some  particular  department  of  medical  knowl- 
edge or  in  one  of  the  kindred  sciences,  have  contributed  the  actual  test  of  these  eight  volumes.  Their 
names  are  appended  to  the  articles  which  they  have  written,  and  the  proportionate  share  which  each 
has  taken  in  building  up  this  reservoir  of  medical  facts  and  theories,  may,  therefore,  readily  be 
learned  upon  investigation.  While  thanking  these  writers,  one  and  all,  for  their  valuable  contribu- 
tions, I  must  at  the  same  time  call  attention  to  the  prompt  and  willing  manner  in  which  many  of  them 
have  accepted  the  most  laborious  tasks.  I  mention  this  fact  because  it  reveals  the  existence  among  the 
corps  of  contributors  of  a  strong  sense  of  professional  pride — a  desire  to  do  all  in  their  power  toward 
the  erection  of  a  structure  that  might  reflect  credit  upon  the  entire  medical  profession  of  the  United 
States  and  Canada.  Had  it  not  been  for  this  strong  and  vsdde-spread  professional  loyalty,  if  I  may  so 
term  it,  I  am  confident  that  it  would  have  been  found  necessary  either  to  abandon  the  Handbook 
scheme  altogether,  or  else  to  have  made  the  book  a  mere  compilation  or  digest  of  existing  treatises. 

In  the  difficult  task  of  selecting  suitable  topics  and  writers  competent  to  discuss  them  authorita- 
tively, I  have  continued  to  receive  valuable  assistance  from  several  of  the  gentlemen  named  in  the 
preface  to  Volume  I.,  and  also  from  the  following:  Prof.  W.  T.  Councilman,  M.D.,  of  the  Johns 
Hopkins  University,  Baltimore  ;  Prof.  Francis  J.  Shepherd,  M.D.,  of  McGill  University,  Montreal ;  Dr. 
A.  T.  Cabot,  of  Boston  ;  and  Prof.  E.  A.  Witthaus,  M.D.,  Prof.  M.  Allen  Starr,  M.D.,  Dr.  Theodore 
H.  Kellogg,  and  Dr.  Leopold  Putzel,  of  this  city.  To  these  gentlemen,  and  to  those  named  in  Vol- 
ume I.,  I  am  very  largely  indebted  for  whatever  degree  of  credit  the  editorial  part  of  the  undertaking 
may  deserve. 

Finally,  I  owe  it  to  the  publishers  to  say  that  from  the  beginning .  to  the  end  of  the  work  they 
have  done  everything  that  a  generous,  and  when  necessary  lavish,  expenditure  of  time  and  money 
could  do  to  enable  me  to  make  the  book  as  complete  and  as  useful  as  possible  to  the  profession. 

The  credit  for  the  General  Index  is  entirely  due  to  Dr.  Thomas  L.  Stedman,  who  from  the  very 
beginning  of  the  enterprise  has  rendered  me  most  valuable  assistance. 

Albert  H.  Buck. 
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Wormseed. 
Wormseed. 


WORMSEED,  AMERICAN  {Chempodium,  U.  S.  Ph.  ; 
Anseriiwoermifuge,  Codex  Med.).  T'heti-xnt  of  Ghenopo- 
dium  ambrosioides,  var.  anthelminticuni  Gray  ;  Order 
Che  nopodiacecB. 

This  is  a  perennial  form  of   Gh.  ambrosioides  Linn., 
Mexican  Tea,  Ambrosia,  etc.,  an  old-fashioned  garden- 
plant  of  rather  pleasant  odor,  now  rarely  cultivated,  but 
frequently  growing  wild    about    old    country    houses. 
Wormseed  grows  two  or  three  feet  high,  has  nearly  leaf- 
less spikes  of  minute  green  fiowers,  and  oblong  or  lanceo- 
late, strongly  toothed  leaves.     All   parts  of  the 
plant  are  fragrant  and  covered  with  glandular 
hairs.      The   flower  is  minute,    consisting  of  a 
green,  five-toothed  calyx,  wliich  is  persistent,  and 
encloses  the  fruit ;  five  stamens,  and  a  single  one- 
ovuled  ovary  with  two  styles  ;  fruit,  a  little  utri- 
cle, one  or  two  millimetres  {-^i  inch)  in  diameter, 
enclosing  a  single,   black,   shiny  seed,   embryo 
coiled  in  a  ring,  around  the  albumen.     It  is  a 
native  of  the  warmer  parts  of  America,  north  and 
south,  and  has  been  introduced  into  the  United 
States  and  Europe,  where  it  has  become  natural- 
ized.    It  is  cultivated  upon  a  commercial  scale  in 
Maryland,  where  the  oil  of  the  entire  plant  is  dis- 
tilled.    The  fruits,  generally  called  "  seeds,"  are 
"  nearly  one-twelfth  of  an  inch  (3  millimetres)  in 
diameter,   depressed,   globular,    glandular,   dull- 
greenish  or   brownish,  the  integuments  friable, 
containing  a  lenticular,    obtusely-edged,   glossy, 
black  seed.     It  has  a  peculiar,  somewhat  tere- 
binthinate  odor,  and  a  bitterish,  pungent  taste" 
(U.  S.  Ph.). 

The  fruits  contain  one  or  two  per  cent,  of  a 
rather  disagreeable,   minty,    essential  oil,    which 
represents  it  medicinally.    This  oil  is  usually  distilled  from 
the  entire  herb.     It  is  a  thin,  and,  when  fresh,  colorless 
liquid  of  aromatic  odor  and  bitterish  taste,  sp.  gr.,  0.920. 

Like  mo.st  aromatic  herbs,  chenopodiuni,  in  small 
doses,  is  a  stomachic  tonic  ;  in  large  doses  it  is  irritating 
and  nauseating.  The  property  for  which  it  is  mostly 
prized  is,  however,  its  poisonous  action  upon  intestinal 
worms,  particularly  upon  tlie  lumbrici.  From  five  to 
fifteen  drops  of  the  oil  in  emulsion  or  on  sugar  is  the 
usual  range  of  doses. 

Allied  Plants. — Oh.  Botrys,  of  Europe,  in  the  same 
fragrant  subsection  of  the  genus,  is  often  cultivated  for 
its  pleasant  odor.  Another  group  of  the  genus  contains 
the  various  pigweeds,  and  related  genera  furnisli  beets 
and  spinach.  The  typical  species,  Gh.  ambrosioides,  is 
official  in  France,  "  Ambroi«ie  dn  Mexique,"  as  well  as 
Ch.  vulvaria  Linn.,  "  Vulvaire,"  Codex  Med. 

Allied  Dkugs. — See  Koosso,  and  the  article  follow- 
ing this.  W.  P.  Bolles. 

WORMSEED,  LEVANT     {Santoniai,  U.  8.  Ph.  ;    Br. 

Ph.  ;  Flores  Gini,  O.    Ph.  ;  Semen  conini,    Semencine  ou 
Barboiine,  Codex  Med.,  etc.). 

These  so-called  seeds  are  neither  seeds  nor  fruits,  but 
the  unexpanded  flower-heads  of  a  variable  and  not  well 
defined  species  of  Artemisia :  A.  maritima,  var.  8iechman- 
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A.  maritima 
along  the  sea- 


is  a  very 
coasts  of 


Fio.  4(>9:i.— Artemisia  P.iucifiora.     Web.    (Baillon.)    The  plant  which, 
according  to  Baillon,  furnishes,  the  Levant  Wormseed  of  the  market. 
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Great  Britain,  France,  the  Mediterranean  countries,  in 
the  Caspian  and  Black  Sea  basins,  and  elsewhere  in  Asia. 
The  variety  yielding  Santonica  grows  in  Southern  Rus- 
sia. Siberia,  Asia  ^Minor,  Persia,  etc.,  and  the  drug  finds 
its  way  westward  through  St.  Petersburg,  and  the  older 
route  of  the  Levant,  whence  its  distinguishing  name. 
S;intonica  is  an  old  remedy,  and  without  doubt  has  been 
in  continuous  use  from  the  time  of  Dioscorides'  "  Absiii- 
thioi)."  down  to  the  present  (Pharmacographia). 

It  consists  exclusively  of  the  little  composite  flower- 
heads  or  capitules  picked  just  before  blossoming,  and 
dried.  The}'  are  about  two  millimetres,  tV  inch,  long, 
ovoid,  or  narrowly  so,  blunt,  smooth,  of  a  greenish  or 
brownish-green  color,  and  so  light  that  ninety  of  them 
weigh  but  a  grain.  The}'  consist  of  an  imbricated  invo- 
lucre of  about  eighteen  oblong,  obtuse,  glandular  scales, 
and  from  three  to  five  immature  tubular  flowerets.  No 
pappus.  It  has  a  strong,  peculiar,  camphoraceous  odor, 
and  an  aromatic  and  bitter  taste. 

Composition. — "Wormseed  contains  an  essential  oil  to 
which  its  odor  and  camphoraceous  taste  are  due,  and  a 
very  interesting  and  poisonous  crystalline  principle.  San- 
tonin, to  which  it  owes  its  valuable  anthelmintic  proper- 
ties. This  may  be  prepared  by  treating  the  wormseed  with 
lime  and  diluted  alcohol,  whereby  the  santonin  is  removed 
in  combination  with  the  lime,  from  which  it  is  afterward 
separated  after  distilling  off  the  alcohol  by  means  of 
acetic  acid.  It  is  then  redissolved  and  purified  in  the  or- 
dinary way.  The  yield  is  about  two  per  cent.  Santonin 
(Santoninum,  U.  S.  Ph.,  etc.)  is  in  colorless,  shining,  flat- 
tened, prismatic  crystals,  not  altered  by  exposure  to  air, 
but  turning  yellow  on  exposure  to  light ;  odorless  and 
nearly  tasteless  when  first  placed  in  the  mouth,  but  after- 
ward bitter,  and  having  a  neutral  reaction.  Nearly  in- 
soluble in  cold  water.  Soluble  in  250  parts  of  boiling  water, 
in  40  parts  of  alcohol  at  15'  C.  (59°  F.),  and  in  3  parts  of 
boiling  alcohol  ;  also  soluble  in  160  parts  of  ether,  in  4 
parts  of  chloroform,  and  in  solutions  of  the  alkalies. 
The  alcoholic  and  ethereal  solutions  have  an  intensely 
bitter  taste.  By  heating  with  various  bases  several 
santonic  acids  are  produced. 

Action  and  Use. — Santonin  is  a  pretty  active  substance, 
causing  depression  of  the  pulse,  slowing  of  the  breathing, 
trembling,  convulsions,  unconsciousness,  and  occasional- 
ly death.  Pallor  and  cold  sweats  are  also  present,  ilost 
of  the  cases  of  poisoning  by  it  have  naturally  been  in  chil- 
dren, and  probably  due  to  idiosyncrasy,  as  the  doses  were 
not  very  much  larger  than  are  frequently  given.  Yellow 
vision,  in  which  all  objects  are  tinged  as  if  seen  through  a 
yellow  glass,  is  a  pathognomonic  symptom  of  the  absorp- 
tion of  santonin.  It  is  a  rather  late-appearing  phenome- 
non, and  may  last  some  days.  Santonin  is  eliminated  in 
alkaline  combination  by  the  urine,  to  which  it  also  gives  a 
deep  orange  color.  It  is  not,  however,  with  the  hope  of 
its  physiological  effects  upon  man  that  santonica  and  its 
active  principles  are  given,  but  as  a  poison  for  intestinal 
worms,  especially  lumbi-ici.  For  this  purpose  it  is  an  effi- 
cient, and,  on  account  of  its  comparative  tastelessness  and 
small  bulk,  a  very  convenient  means,  and  is  extensively 
employed,  both  by  the  profession  and  also  in  domestic 
practice,  in  the  form  of  one  or  another  of  the  popular 
"worm  lozenges."  The  officinal  troches  of  Santoninate  of 
Soda  {Troclmci  Sodii  Snatoninatis,  U.  S.  Ph.)  consist  of 
one  grain  of  santoninate  of  sodium,  twenty  of  sugar,  and 
half  a  grain  of  tragacanth  each.  One  troche  is  a  dose  for 
0  child  five  or  six  years  of  age.  It  is  hardly  safe  to  give 
santonin  to  very  young  children — two  grains  have  caused 
death  in  one  instance,  and  three  or  four  grains  have  fre- 
quently produced  dangerous  symptoms  in  children. 

Allied  Plants. — Barbary  wormseed  is  from  another 
species  of  Artemisia  ;  it  is  larger  than  Levant  "Wormseed, 
and  pubescent  or  woolly.  A.  Absinthium  is  the  Worm- 
wood of  the  next  article,  and  several  other  Ariemisim  are 
either  called  wormwoods  or  are  used  as  such.  A.  mari- 
tima.  Absinthe  mantime  ;  A.poniica,  Absinthe  pontique  ; 
A.  i-idgaris,  Armoise,  and  A.  glacialis  Genipi,  ri-ai,  are 
mentioned  in  the  French  "  Codex."  They  are  all  bitters 
like  wormwood.     For  the  order,  see  Chamomile. 

Allied  Drugs. — See  Koosso.  W.  P.  Bolles. 


WORMWOOD  { Absinthium,  J: .  S.  Ph. ;  fferba  Absinthii, 
Ph.  G.;  Absinthe  (grande)  ou  Aluyns,  Codex  Med.). 

Artemisia  Absinthium  Linn.;  Order  Composites.  _  A  Eu- 
ropean perennial,  cultivated  and  naturalized  in  the 
United  States.  The  gregarious  roots  send  up  numerous 
slender,  suffruticose  stems,  about  two  feet  high,  with 
twice  or  thrice  pinnate,  silky,  hoary  leaves,  and  small 
panicles  of  nodding,  hemispherical  heads  of  yellowish 
flowers.  Odor  of  crushed  leaves,  bitterish  and  fragrant, 
taste  intensely  bitter.  The  leaves  and  tops  collected  at 
the  time  of  flowering  are  officinal.  The  Pharmacopoeial 
description  is  as  follows  :  "  Leaves  about  two  inches  (5 
centimetres)  long,  hoary,  silky-pubescent,  i^etiolate, 
roundish-triangular  in  outline,  pinnately  two-  or  three- 
cleft,  with  the  segments  lanceolate,  the  terminal  one 
spatulate,  bracts  three-cleft,  or  entire  ;  heads  numerous, 
subglobose,  with  numerous  small,  pale,  yellow  florets, 
all  tubular  and  without  pappus  ;  odor  aromatic,  taste 
persistently  bitter." 

The  medicinal  properties  of  wormwood  are  due  to  an 
essential  oil  of  a  dark  green  color,  burning  taste,  and  in- 
tense odor  of  wormwood,  and  an  incompletely  crystal- 
line neutral  bitter  principle,  Absint/iin.  Wormwood  has 
the  tonic  and  aromatic  properties  that  pervade  many  gen- 
era in  this  great  order,  e.g.,  thoroughwort,  chamomile, 
etc.,  and  like  them  it  is  an  inferior antiperiodic.  In  large 
doses  it  is  a  disturber  of  the  digestive  apparatus,  and  pro- 
duces vomiting,  diarrhoea,  etc.  It  is  also  a  vermifuge, 
but  of  inferior  power  to  many  others  more  in  use.  It  is 
not  often  prescribed  at  the  present  day  by  physicians. 

Wormwood  may  be  given  in  infusion  like  thorough- 
wort,  or  the  essential  oil  may  be  given  in  small  doses,  say 
from  three  to  ten  drops.  It  is  an  ingredient  of  a  nearly 
obsolete  liniment,  Vin  iim  aromaticum,  of  which  it  consti- 
tutes one  per  cent. 

Allied  Plants. — See  Chamomile,  and  the  preceding 
article. 

Allied  Dbugs. — Most  aromatic  bitters. 

ir.  P.  Bolles. 

WOUNDS,  DRAINAGE  OF.  All  wounds  of  healthy 
tissues  are  followed,  after  haemorrhage  has  been  aiTested, 
by  an  exudation  of  serous  fluid  varying  in  quantity  ac- 
cording to  the  extent  of  the  wound  and  the  nature  of 
the  tissues  injured.  The  amount  and  character  of  this 
fluid  are  also  modified  by  extraneous  circumstances, 
notably  b}'  the  subsequent  treatment  of  the  wound.  In 
subcutaneous  and  aseptic  wounds,  for  example,  the  quan- 
tity is  much  less  than  in  wounds  which  are  not  aseptic, 
while  in  the  latter  the  clear  serum  soon  becomes  turbid, 
and  is  rapidly  replaced  by  pus.  On  the  other  hand, 
wounds  involving  tissues  which  are  already  in  a  con- 
dition of  inflammation,  are  followed  by  a  greater  flow 
of  serum,  which  in  its  turn  is  also  more  prone  to  become 
purulent ;  and  finally,  wounds  involving  tissues  which 
are  already  in  a  state  of  suppuration  are  bathed  in  pus 
from  the  outset.  All  wounds,  therefore,  contain  a  fluid 
(serum  or  pus)  which,  if  retained  by  the  closure  of  the 
wound,  by  sutures,  or  otherwise,  produces  the  surgical 
condition  described  as  tension.  Tension  in  its  turn,  by 
its  gradually  increasing  pressure  from  within  outward, 
produces  venous  and  capillary  stasis,  pain  from  nerve- 
pressure,  fever,  and  other  symptoms  which  warn  the 
surgeon  that  all  is  not  right.  Briefly,  the  results  which 
follow  are — according  to  the  acuteness  and  intensity  of 
the  condition — death  of  tissue,  cellulitis,  suppuration,  or 
perhaps  merely  reopening  of  the  wound  in  whole  or  in 
part,  but  always  more  or  less  interference  with  the 
normal  physiological  process  of  repair.  But  when  the 
wound  secretions  are  allowed  to  flow  off  as  rapidly  as 
they  form,  a  most  important,  if  not  the  most  important, 
aid  to  repair  is  thus  secured.  Hence  arises  the  surgical 
law  now  almost  universally  adopted,  that  all  wounds  of 
any  magnitude  must  be  provided  with  drainage  from 
the  outset.  Exceptions  to  this  rule  are  subcutaneous 
wounds,  superficial  wounds  which  are  allowed  to  re- 
main open  to  heal  by  granulation,  intra-peritoneal  wounds 
when  aseptic,  wounds  which  are  closed  by  catgut  sutures 
from  the  bottom  by  the    "step-knot,"   and  sometimes 
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wounds  which  are  allowed  to  fill  with  an  organizing 
blood-clot,  as  now  recommended  by  Schede,  of  Hamburg. 

Suppurating  wounds  are  always  drained.  This,  how- 
ever, may  be  called  secondary  drainage,  and  differs  en- 
tirely in  its  objects  and  results  from  the  drainage  of 
fresh  aseptic  wounds. 

Materials  Used  for  Securing  Drainage. — Tubes  of  india- 
rubber,  decalcified  bone,  glass,  and  metal,  as  well  as 
skeins  of  silk,  catgut,  or  horse-hair,  are  employed  for  this 
purpose.  The  introduction  of  india-rubber  tubes  into 
surgical  practice  is  credited  to  Chassaignac,  for  although 
it  seems  tolerably  clear  that  they  had  been  used  before 
his  time  in  isolated  cases,  there  is  no  doubt  but  that  his 
practice  and  teaching  were  the  causes  of  their  general 
adoption.  For  a  long  time,  however,  their  use  was 
limited  almost  entirely,  if  not  altogether,  to  suppurating 
wounds,  and  the  next  great  impetus  which  the  use  of 
the  drainage-tube  received  was  from  Lister,  who  in  his 
antiseptic  teachings  showed  that  thorough  drainage  was 
an  important  factor  in  maintaining  wounds  in  an  aseptic 
condition.  With  the  march  of  surgical  progress,  how- 
ever, came  the  system  of  dry  and  infrequent  dressing  of 
wounds,  and  consequently  an  objection  arose  to  the  use 
of  the  rubber  tube ;  for  while  a  large  wound  could  be 
healed  under  a  single  dressing,  the  sinuses  left  after  the 
removal  of  the  rubber  tubes  required  further  treatment. 
This  led  to  the  introduction  of  decalcified  bone  tubes  for 
wound  drainage.  These  are  of  two  kinds:  a.  "  Neu- 
ber's  bone  drains,"  introduced  by  Neuber,  of  Kiel,  and 
prepared  from  beef  bones  by  boring  and  turning  with  a 
lathe.  They  are  then  decalcified  in  a  weak  solution  of 
hydrochloric  acid,  and  preserved  in  an  antiseptic  solu- 
tion, b.  The  long  bones  of  fowls  (chickens,  turkeys, 
etc.),  which  are  first  boiled  and  scraped  to  remove  the 
muscular  and  ligamentous  attachments.  They  are  next 
partially  decalcified  in  a  weak  solution  of  hydrochloric 
acid,  the  articular  ends  cut  off,  and  the  periosteum  re- 
moved by  scraping.  The  contents  of  the  medullary  cav- 
ity with  the  endosteum  must  now  be  removed.  This  is 
easily  done  by  detaching  the  endosteum  at  one  end,  and 
pushing  the  contents  through  with  a  small  file,  as  in 
pithing  a  piece  of  green  stem.  Decalcification  is  then 
completed,  and  the  bones  are  preserved  in  an  antiseptic 
solution.  The  advantages  of  bone  drains  are  that  they 
are  rapidly  absorbed  in  wounds  and  require  no  removal, 
the  sinus  closing  in  upon  the  tube  and  healing  as  it  is 
absorbed.  The  length  of  time  required  for  the  absorp- 
tion of  bone  drains  depends  upon  the  size  of  the  bone, 
and  whether  it  has  been  completely  decalcified  or  not. 
The  writer  has  seen  turkey-bone  drains  which  were  not 
completely  absorbed  at  the  end  of  six  weeks  in  a  wound 
of  the  knee-joint,  and  in  other  cases,  in  which  a  tube  of 
the  same  size  had  lieen  employed  in  a  similar  wound, 
complete  absorption  and  healing  of  the  wounds  had  oc- 
curred at  the  end  of  four  weeks. 

Choice  of  Tubes. — In  ordinary  aseptic  operations  or  ac- 
cidental wounds,  bone  drains  are  to  be  preferred  for  the 
reasons  already  given  ;  but  it  must  be  borne  in  mind  that, 
if  for  any  reason  drainage  is  likely  to  be  required  for  a 
longer  period  than  ten  days  or  two  weeks,  the  bone  drain 
cannot  be  relied  upon,  as  within  the  time  mentioned  it 
becomes  so  far  absorbed  as  to  collapse  and  become, 
therefore,  inefficient  or  useless. 

There  is  only  one  objection  to  the  rubber  drain,  the 
necessity  for  its  removal ;  otherwise  it  is  the  most  reliable 
and  the  most  universally  applicable  of  all  forms  of  drain- 
age-tubes. Rubber  tubing  should,  however,  be  thor- 
oughly cleansed  and  preserved  in  an  antiseptic  solution 
for  some  time  before  being  used.  The  use  of  the  glass 
drain  is  practically  limited  to  the  drainage  of  the  peri- 
toneal cavity  after  abdominal  operations — especially  those 
upon  the  pelvic  organs.  Metallic  tubes  have  been  recom- 
mended for  the  drainage  of  wounds,  but  are  seldom  or 
never  employed  except  for  the  drainage  of  the  pleural 
cavity,  where  a  tube  of  yielding  material  would  soon  be- 
come compressed  between  the  ribs  by  the  contraction  of 
the  chest-wall.  A  number  of  strands  of  catgut,  silk,  or 
horse-hair  laid  in  the  bottom  of  a  wound,  form  a  very 
efficient  means  of  drainage  for  comparatively  superficial 


wounds,  and  especially  for  wounds  of  the  scalp,  where 
a  tube  can  usually  only  be  retained  with  some  difliculhr 
and  at  the  expense  of  some  stretching  of  the  sutures.  It 
has  been  claimed  that  these  substances  secure  drainage 
by  capillary  attraction,  but  it  is  very  doubtful  if  this 
principle  ever  comes  into  operation  under  such  circum- 
stances. A  number  of  threads  or  hairs  placed  in  the 
bottom  of  a  wound,  simply  form  a  conduit  along  which 
the  wound  secretions  find  their  way  by  virtue  of  gravita- 
tion or  pressure  applied  to  the  walls  of  the  sinus  or  cav- 
ity. Fine  catgut  is  by  far  the  best  material  for  such 
drainage,  as  it  is  rapidly  absorbed,  and  is  indeed  the 
counterpart  of  the  bone  drain  in  larger  wounds.  Silk 
retains  the  secretions  in  its  meshes,  where  they  are  liable 
to  decompose  and  render  the  wound  septic,  and  as  it  does 
not  become  absorbed,  the  dressings  must  be  removed 
for  its  withdrawal.  Horse-hair  possesses  the  same  disad- 
vantages as  silk,  together  with  this  extra  one,  that,  owing 
to  the  imbricated  arrangement  of  each  hair,  it  is  quite 
impossible  to  thoroughly  cleanse  it  for  use. 

Influence  of  Dressings  upon  Drainage. — The  dressings 
applied  to  wounds  materially  aid  or  interfere  with  their 
drainage.  A  properly  applied  dry  dressing  of  soft  ab- 
sorbent material  greatly  facilitates  drainage.  But  in  the 
use  of  such  dressings,  if  good  judgment  be  not  exercised, 
it  is  also  possible  to  completely  frustrate  this  end  and 
prevent  drainage.  For  example,  in  a  small  wound  such 
as  the  operation-wound  left  after  the  amputation  of  a 
finger,  or  a  moderately  large  scalp  woimd ,  the  first  serous 
discharges  being  moderate  in  quantity,  are  liable  to  dry 
up  immediately  over  the  face  of  the  wound  from  contact 
with  the  dry  material  of  the  dressing  and  the  dry  air,  and 
thus  seal  it  up  completely.  It  is  necessary,  therefore,  in 
the  great  majority  of  wounds,  to  exclude  the  air  from  too 
direct  contact  with  the  discharges,  either  by  the  use  of 
^■ubber  cloth  or  gutta-percha  tissue  over  the  dressing,  or 
in  larger  wounds  by  an  external  bandage  of  sized  muslin, 
or  muslin  charged  with  plaster  of  Paris. 

Drainage-tubes  should  always  be  introduced  at  the 
most  dependent  parts  of  the  wound  cavity,  and  a  greater 
number  of  short  tubes  should  be  used  in  preference  to 
a  lesser  number  of  long  ones.  The  size,  length,  and 
number  of  tubes  employed  must  be  regulated  by  the  ex- 
tent of  the  wound  and  by  other  circumstances  influencing 
the  amount  of  secretion  to  be  removed.  In  short,  the 
removal  of  the  fluid  secretions  of  wounds  must  be  con- 
ducted on  ordinary  hydraulic  principles.  For  example, 
in  the  operation-wound  left  after  the  removal  of  a  breast 
with  the  contents  of  the  axilla,  or  after  an  amputation 
of  the  thigh,  it  is  usually  better  to  drain  through  incisions 
in  the  lower  flap,  when  the  original  incision  may  be 
closed.  James  Bell. 

WOUNDS  INCIDENT  TO  WARFARE.  The  consid- 
eration of  woimds  incident  to  warfare,  aside  from  the 
practical  view  of  treatment,  afiEords  an  interesting  and 
valuable  study  to  the  civil  and  military  surgeon,  espec- 
ially when  large  numbers  of  wounds  can  be  made  avail- 
able for  the  purpose. 

In  this  article,  it  is  proposed  to  make  use  of  the  large 
experience  gained  in  the  late  civil  war,  and  to  present  to 
the  profession  generalljf,  in  a  succinct  manner,  the  re- 
sults attained  from  a  careful  study  of  the  data  collected 
by  the  Government,  and  presented  at  length  in  the  third 
Surgical  Volume  of  the  Medical  and  Surgical  History  of 
the  War  of  the  Rebellion. 

This  material  is  generally  illustrative  of  facts  of  gene- 
ral interest,  and  of  statistical  value,  relating  to  wounds  ; 
of  the  nature,  peculiarities,  and  effects  of  missiles  and 
projectiles  used  in  warfare  ;  of  the  conditions  affecting 
the  course  and  result  of  wounds  with  especial  reference 
to  the  graver  complications  of  secondary  haemorrhage, 
erysipelas,  pysemia,  gangrene,  and  tetanus,  with  a  brief 
comparative  reference  to  the  subject  of  conservation,  ex- 
cision, and  amputation. 

During  the  late  war  there  were  treated  246,713  cases 
of  wounds  caused  by  weapons  of  war.  Of  these,  245,- 
790  were  shot  wounds,  and  992  were  bayonet  and  sabre 
wounds. 


Wounds, 
n^ounds. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Sabre  and  Bayonet  Wounds. — In  comparison  with  tlie 
large  number  of  shot  wounds,  the  number  of  sabre  and 
bayonet  wounds  were  insignificant,  indicating  the  ad- 
vance of  modern  military  science,  in  the  general  adop- 
tion of  long-range  repeating  firearms,  and  showing  that 
the  sabre  and  bayonet  are  rapidly  falling  into  disuse,  and 
that  the  time  is  not  far  distant  when  these  old  and  hon- 


ored weapons  will  become  obsolete,  and  when  wounds 
from  these  sources  will  be  regarded  rather  as  incidents  of 
warfare,  than  as  the  results  of  regular  tactical  mancEuvres. 
Of  the  wounds  of  this  nature  grouped  together  in  the 
following  table,  a  large  proportion  had  their  origin  in 
private  quarrels  and  broils,  or  were  inflicted  by  sentinels 
in  the  discharge  of  their  duty. 


Summary  of  Nine  Hundred  and  Twenty-two  Sabre  and  Bayonet  Wounds  Recorded  during  the  American  Civil  War, 

1861-65. 
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The  fatality  of  these  wounds,  as  indicated  in  the  table, 
is  small,  perhaps  exceedingly  so,  when  it  is  considered 
that  the  injuries  derive  their  importance  from  their  ten- 
dency to  excite  inflammatory  action  in  deep-seated  tissues 
and  cavities,  with  the  danger  of  formation  and  confine- 
ment of  pus,  from  the  chances  of  injury  to  blood-vessels, 
nerves,  and  viscera,  and  from  the  possibility  of  pyaemia, 
gangrene,  and  tetanus. 

As  might  be  anticipated,  wounds  by  the  sabre  involve, 
chiefly,  such  parts  of  the  body  as  are  especially  exposed 
to  blows  in  the  ordinary  use  of  this  weapon  ;  thus,  in- 
juries of  the  head  and  upper  extremities  are  more  largely 
represented,  while  wounds  from  the  bayonet  show  a  de- 
cided preponderance  in  the  lower  extremities. 

Wounds  from  sabre  blows  were  not  of  a  grave  charac- 
ter, except  in  cases  involving  the  cranial  cavity,  where 
the  mortality  attained  its  highest  percentage,  though 
several  cases  were  reported  resulting  in  primary  or  sec- 
ondary amputation. 

Epilepsy,  insanity,  loss  of  vision  and  hearing,  and  im- 
pairment of  the  mental  faculties,  seem  to  have  been 
among  the  remote  effects  of  injuries  to  the  cranium  from 
this  cause. 

The  fatality  of  bayonet  wounds  exceeds  that  of  sabre 
wounds  by  2.7  per  cent.,  and  is  chiefly  due  to  injuries  of 
viscera  and  large  blood-vessels. 

The  heart,  lungs,  diaphragm,. liver,  stomach,  jejunum, 
and  spleen,  are  noted  as  having  been  punctured  ;  and  of 
the  blood-vessels,  the  common  iliac,  femoral,  internal 
pudic,  and  brachial  were  involved. 

The  fatal  cases  of  bayonet  wounds  of  the  lower  ex- 
tremities resulted  from  gangrene  in  three  cases,  and 
from  primary  haemorrhage  and  pyaemia  in  one  instance 
each.  The  median  and  sciatic  nerves  were  lacerated  in 
two  cases,  and  the  penis  punctured  in  one.  No  case  of 
tetanus  is  reported  as  following  a  bayonet  wound. 

Cavalry  engagements  were  not  common  ;  in  almost 
every  case  the  cavalry  was  dismounted  and  fought  as  in- 
fantry with  carbine  and  pistol. 

The  troops  were  almost  entirely  uninstructed  in  the 
use  of  the  sabre,  and  this  weapon  was  rarely  sharpened. 

Arroio  Wounds. — During  the  pi-evalence  of  Indian  hos- 
tilities on  our  frontier,  in  years  jjast,  arrow  wounds  were 


of  frequent  occurrence.  Since  the  general  adoption  of 
firearms  by  all  the  tribes,  and  since  the  practical  solution 
of  the  Indian  question,  they  are  rarely  seen,  but  possess 
sufficient  interest  for  passing  remark. 

The  arrow  used  in  warfare  by  savage  Indians  consists 
of  a  head  and  shaft.  The  former  is  roughly  wrought 
by  hand  from  schist,  flint,  obsidian,  or  iron  ;  is  from  three- 
fourths  of  an  inch  to  one  inch  and  a  half  in  length,  trian- 
gular in  shape,  barbed  at  the  inferior  angles,  acutely 
pointed  and  sharpened  upon  the  edges.  In  later  years 
thin  hoop-iron,  which  is  readily  obtained  and  easily 
worked,  has  been  generally  substituted  for  other  mate- 
rials for  arrow-heads,  and  makes  a  formidable  missile. 
The  head  is  fastened  to  the  shaft  by  a  neck,  and  secured 
in  place  by  thongs  of  sinew  or  the  tough  filaments  of  the 
yucca  plant,  covered  with  gum  or  resin.  The  shaft  is  a 
wooden  rod  or  cane,  varying  in  length,  notched  at  the 
end  to  admit  the  bow-string,  and  feathered  for  several 
inches  from  the  notched  end  to  secure  steadiness  and 
precision  of  flight. 

The  arrow,  when  thrown  from  a  powerful  bow,  has  a 
high  initial  velocity,  and  a  force  sufficient  to  pierce  any 
animal  tissue.  Instances  are  cited  of  arrows  passing  en- 
tirely through  the  body  of  a  man,  or  even  of  the  larger 
animals.  The  collection  of  the  Army  Medical  Museum, 
at  Washington,  D.  C. ,  contains  specimens  in  which  ar- 
row-heads have  perforated  the  thick,  dense  ribs  of  a  buf- 
falo, and  also  the  human  cranial  bones. 

The  effective  range  of  an  arrow  is  generally  within 
seventy-five  yards,  but  severe  injuries  may  be  caused  at 
much  greater  distances.  The  Indian,  in  warfare,  endeav- 
ors to  bring  his  victim  within  the- smallest  range  possible, 
by  ambush,  or  by  creeping  upon  him  stealthily. 

Arrow  wounds  are  punctured,  lacerated,  or  incised,  or 
may  combine  these  several  qualities. 

When  coming  into  contact  with  bony  structure  an  ar- 
row may  penetrate  or  perforate  ;  the  injury  to  the  bone 
may  be  a  simple  incision,  as  when  a  well-shariDened  iron 
head  is  used  ;  or  it  may  be  accompanied  by  fissuring,  as 
when  the  blunter  stone  head  is  used,  acting  with  wedge- 
like force. 

Injuries  to  muscular  tissue  are  generally  in  the  form  of 
deep  penetrations,  with  more  or  less  laceration.     If  the 
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Wounds. 


arrow  glances,  or  penetrates  at  an  oblique  angle,  the 
wound  may  show  a  cleanly  cut  Incision,  not  unlike  the 
cut  or  thrust  of  a  small  sword  or  dagger. 

Arrow  wounds  are  necessarily  serious  in  their  nature  ; 
copious  haamorrhage  generally  attends  them :  nerve- 
trunks  are  severed,  and  wounds  of  the  internal  organs 
are  usually  fatal  ;  wounds  involving  bony  structures  are 
not  unconimonly  followed  by  periostitis,  osteitis,  and  os- 
teomyelitis ;  and  even  in  muscular  tissue,  simple  wounds 
are  liable  to  result  badly  from  inflammation,  suppuration, 
and  other  surgical  complications,  owing  to  the  fact  that 
the  arrow-head  is  easily  detached  from  its  shaft  by  the 
solvent  action  of  the  moist  tissues  upon  the  gum  and 
resin  attachments,  and  becomes  a  foreign  body,  difficult 
of  extraction  or  removal. 

There  is  a  very  common  belief  that  poisoned  arrows 
are  used  in  Indian  warfare.  In  one  sense  it  is  probable 
that  this  may  be  true.  When  war  is  determined  upon, 
certain  religious  rites  are  observed,  one  of  these  being 
the  preparation  of  the  war  arrows,  by  dipping  them  in  a 
mixture  of  putrid  animal  ofEal,  combined  with  the  juices 
of  certain  plants  considered  to  be  death-bearing,  and 
gathered  from  burial  places  and  sacred  soil.  Wounds 
Inflicted  by  arrows  so  prepared  may  excite  severe  inflam- 
mation, or  even  induce  fatal  septicaemia ;  but  whether 
the  use  of  absolute  poison  is  common  is  doubtful.  It  is 
claimed  that  the  poison  of  the  rattlesnake  is  used  for  this 
purpose,  but  it  is  probable  that  only  the  putrid  flesh  of 
the  reptile  is  employed,  as  above  alluded  to. 

Spear  Wounds. — Many  of  the  Indian  tribes  formerly 
used  spears  in  warfare.  These  weapons  consisted  of  a 
blade  of  iron  or  sharpened  flint,  or  obsidian,  mounted  on 
a  staff ;  they  are  at  present  but  little  used.  Wounds  from 
this  weapon  differ  but  little  in  their  character  from  bayo- 
net, sabre,  or  sword  wounds. 

Shot  Wounds. — The  cases  of  shot  wounds  recorded  dur- 
ing the  war  number  345,790.  Undoubtedly  this  number 
falls  far  short  of  the  actual  truth.  Lists  and  records  of 
wounded  are  especially  imperfect  during  the  early  part 
of  the  war,  when  each  regiment,  and  often  each  detach- 
ment of  troops,  before  the  organization  and  establish- 
ment of  base  and  general  hospitals,  continued  to  find 
shelter  for  its'  more  seriously  wounded  men  in  tents  or 
buildings  temporarily  occupied,  which  afforded  no  facili- 
ties for  keeping  records,  and  when  both  officers  and  men 
were  allowed  to  proceed  to  their  homes  for  treatment  by 
their  family  physicians. 

For  convenience  these  wounds  have  been  grouped  in 
five  tables,  the  first  containing  shot  wounds  of  the  head 
and  face,  the  second  of  the  neck,  the  third  and  fourth  of 
the  trunk,  and  the  fifth  those  of  the  extremities. 

Tabular  Statement  of  the  Shot  Wounds  of  the  Head  and 
Face  Recorded  during  the  American  Ciml  War. 


1 

Results. 

SI 

Nature  and  seat  of  injury. 

1 

8 

t3 

f 

Shot  injurie.'i  of  the  head  : 

Flesh  wounds  of  the  scalp 

Contusions  of  the  bones  of  the  skull 

7,739 

328 

138 

20 

19 

2,911 

364 

4,865 
273 
128 
1 
12 
960 
939 

162 

55 

10 

19 

7 

1,826 

139 

403 

56 

9 

1 

2,712 
'126 

3.2 
16.7 
79 

Fractures  of  the  inner  table 

Fissures  of  the  bones  of  the  skull 

Fractures  without  known  depression 

Fractures  with  depression 

95.0 
.36.7 
65.5 
36  7 

Penetrating  fractures     

486       84 

73  i      17 

9    .... 

^        1 

83  7 

76  7 

100  0 

50  0 

Total  shot  injuries  of  the  head 

Shot  injuries  of  the  face : 

12,0896,573 

1 

4,914  3,706 

4,502  3,700 

9,4167,406 

2,676  2,840]  28.9 
58  1,150     1.5 

Fractures  of  the  bones  of  the  face 

Total  shot  injuries  of  the  face 

404     .398     9.8 
4621,548      5.8 

Tabular  Statement  of  the  Shot  Wounds  of  the  Neck  Re- 
corded during  the  American  Civil  War. 


Nature  and  seat  of  injury. 


Shot  injuries  of  the  neck  : 

Flesh  wounds  of  the  neck 

Wounds  injuring  trachea , 

Wounds  injuring  larynx 

Wounds  injuring  pharynx 

Wounds  injuring  cesophagus , 

Wounds  injuring  trachea  and  larynx, . , 
Wounds  injuring  trachea  and  pharynx 
Wounds  injuring  trachea  and  oesophagus 
Wounds  injuring  larynx  and  oesophagus 
Wounds  injuring  pharynx  and  oesophagus 
Wounds  injuring  pharynx  and  larynx 


Total  shot  injuries  of  the  neck 4,S9o  3,496 


4,769  3,450 
411      19 


30 
13 
10 

i 

i 


769 
1 


14.1 
52.5 
60.0 
58.3 
60.0 


100.0 


100.0 


781,  15.0 


Aside  from  flesh  wounds  of  the  scalp  and  hip,  and 
slighter  forms  of  contusion  and  fracture,  shot  wounds  of 
the  head  were  of  very  fatal  character,  the  ratio  of  mor- 
tality following  closely  upon  the  degree  of  injury  inflicted 
upon  the  brain  and  its  appendages. 

Fractures  of  the  inner  table  of  the  cranial  bones  were 
of  difficult  diagnosis,  and  could  in  general  be  substan- 
tiated onlj'  after  post-mortem  inspection. 

Perforating  gave  slightly  more  favorable  results  than 
penetrating  fractures  ;  this  may  have  been  due  to  the 
fact  that  less  vital  portions  were  involved,  or  that  these 
wounds  were  more  satisfactorily  treated,  being  freed 
from  the  complications  attending  the  lodgement  of  foreign 
bodies. 

The  results  of  shot  injuries  of  the  face  confirm  the 
opinion  that  these  wounds  commonly  do  well,  notwith- 
standing the  amount  of  destruction  apparent  at  the  time 
of  injury. 

The  high  mortality  of  shot  wounds  of  the  neck  is  al- 
most necessarily  to  be  expected  from  the  lesions  of  these 
parts  of  great  vital  importance,  placed  in  close  relation 
with  the  great  nervous  and  vascular  trunks  found  in  this 
region. 

Tabular  Statement  of  the  Shot  Wounds  of  the  Spitu  and 
Ohest  Recorded  during  the  American  Civil  War. 


Results. 

1 

g, 
1 

1 

Nature  and  seat  of  Injury. 

3 

■c 

I 

n 

'U 

-a  u 
c 

Shot  wounds  of  the  spine  : 
Fractures  of  cervical  vertebrae .... 

Fractures  of  dorsal  vertebrffi 

Fractures  of  lumbar  vertebra 

Fractures  of  cervical  and  dorsal 

91 

1.37 
149 

2 

3 

360 

27 
50 
79 

1 
122 

63 

87 
66 

1 

3 

129 

1 
"    "4 

9 

70.0 
63.5 
45.6 

50  0 

Fractures  of  dorsal  and   lumbar 

100.0 

Fractures  of  vertebrse,  region  not 

61.3 

Total  shot  injuries  of  the  spine . 

Shot  wounds  of  the  chest : 

Flesh  wounds  of  the  chest 

Fractures  of  ribs 

Penetrations  of  the  cavity  of  the 
chest 

643 

11,549 
446 

8,269 

20,364 

379 

10,778 
363 

2,781 

13,921 

349 

113 

68 

5,192 

14 

658 
16 

296 

65.5 

1.0 
15.8 

65.1 

Total  shot  injuries  of  the  chest. 

5,373 

970 

27.8 

Wounds. 
Wounds. 
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Tabular  Statement  of  the  Shot  Woundsofihe  Abdomen,  Pel- 
vis, and  Back,  Becoi'ded  during  the  American  Oivil  War. 


Nature  and  seat  of  injury. 


Shot  wounds  of  the  abdomen  : 

Flesh  wounds  of  the  abdomen 

Contusions  of  the  abdomen 

Injuries  to  viscera  without  exter- 
nal wound 

Penetrations  without  visceral  in- 
juries   

Wounds  of  the  stomach 

Wounds  of  the  intestines 

Wounds  of  the  liver 

Wounds  of  the  spleen 

Wounds  of  the  pancreas 

Wounds  of  the  kidney 

Wounds  of  the  blood-vessels,  omen- 
tum, and  mesenLerj' 

Wounds  of  the  supra-renal  capsules 

Penetrations,  extent  not  determ'd. 

Total  shot  injuries  of  the  abdomen. 
Shot  wounds  of  the  pelvis  : 

Fractures  of  the  bones  of  the  pelvis 
Penetration  of  the  cavity  without 

injury  to  viscera  

Wounds  of  the  bladder 

Wounds  oE  the  prostate 

Wounds  of  the  rectum 

Wounds  of  the  nerves  and  blood- 


Wounds  of  the  penis 

Wounds  of  the  urethra 

Wounds  of  the  testes 

Wounds  of  the  spermatic  cord 

Wounds  of  the  genital  organs   in- 
definitely described 


4,469 
238 


19 

79 
653 
173 

89 
5 

78 

54 

1 

2,599 


Total  shot  injuries  of  the  pelvis 
Shot  wounds  of  the  back  : 

Beported  as  shot  wounds  of  the 
back 

Specified  as  over  the  posterior  tho- 
racic region 

Specified  as  over  the  posterior  ab- 
dominal region 

Specified  as  wounds  of  hips,  but- 
tocks, nates,  etc 


Total  shot  injuries  of  the  back. 


8,438 
1,494 

""38 

186 

8 

103 

179 
309 
105 
586 
.S2 

120 

3,159 

3,486 
990 
698 

7,507 


Results, 


C6 


2,881 
120 

21 

12 

19 

118 

62 

2 

1 


12,681 


3,455 
918 

26 
89 
4 
59 

94 
268 

&3 
520 

30 

104 


2,194 

3,024 
886 
620 

6,353 


10,883 


I  «-«  is 


».& 


253 
6 

20 

7 
60 
484 
108 
27 
4 
61 

47 

1 

2,226 


1,335 
113 


172 
51 
61 

526 


35 

290 
53 
27 

628 


998 


8.0 
4.0 

48.8 

36.8 
75.9 
89.4 
63.5 
93.1 
80.0 
66.2 

87.0 

100.0 

92.2 


48.7 
37.2 

.34.2 
51.8 
50.0 
42.7 

47.4 
13.2 
21.9 
112 
6,6 

11.1 

29,7 

5.3 
5.4 
7.6 
7.6 


The  great  fatality  of  undoubted  shot  penetrations  of 
the  abdomen  is  apparent  in  the  preceding  table  ;  of  the 
3,489  determined  instances  of  such  lesions,  3,035  had  a 
fatal  termination,  a  mortality -rate  of  86.9  per  cent.,  ex- 
ceeding that  of  the  shot  fractures  of  the  cranium  with 
penetration  of  the  brain,  which  was  83.7  per  cent.  Even 
the  large  fatality  of  shot  fractures  of  the  hip,  84.7  per 
cent.,  in  the  succeeding  table,  is,  in  some  measure,  due 
to  complications  with  injuries  of  the  viscera  of  the  ab- 
dominal cavity. 

"With  two  exceptions,  the  generally  accepted  rule  in 
fractures  of  the  extremities,  that  the  ratio  of  fatality 
diminishes  with  increased  distance  of  the  injury  fjiom 
the  trunk.  Is  verified  in  the  table. 

In  the  upper  extremities  the  fractures  of  the  wrist  had 
a  greater  fatality  than  those  of  the  forearm  (12.9  and  9.4 
per  cent.,  respectively),  and  in  the  lower  extremities  the 
results  of  injuries  of  the  knee-joint  were  slightly  less 
favorable  than  those  of  the  femur  ;  the  mortality  rate 
being  58.8  per  cent,  in  the  former  and  53.1  in  the  latter, 
although  the  difference,  0.7  per  cent.,  is  very  trifling. 

Although  the  wounds  of  the  joints  indicate  injuries 
of  a  more  serious  nature  than  those  of  the  long  bones 
immediately  above  them,  the  percentages  of  fatality  do 
not  seem  to  have  been  proportionally  increased. 

But  wounds  of  the  joints  were  more  frequently  fol- 
lowed by  excision  and  amputation,  and  it  would  seem 
therefore  that  the  increased  ratio  of  operations  had 
tended  to  reduce  the  percentage  of  fatality. 

Measurements  of  the  Pythian  Apollo  and  Farnesian 
Hercules,  cited  by  Longmore  in  his  work  on  gunshot 
injuries,  as  to  the  relative  amounts  of  superficial  area 
presented  by  the  principal  divisions  of  the  human  body, 
give  as  a  mean  the  following  percentage  of  the  whole 
target  area  of  the  body  ;  for  the  head,  face,  and  neck, 
8.51  per  cent.  ;  for  the  trunk,  28.91  ;  for  the  upper  ex- 
tremities, 21.14  ;  for  the  lower  extremities,  41.41  per 
cent. 

If  battles  were  fought  and  decided  on  level  and  un- 
obstructed ground,  we  might  find  that  the  percentages 
of  the  injuries  inflicted  on  the  various  sections  of  the 
human  body  would  correspond  with  the  proportional 
percentage  of  the  area  ;  but  it  is  evident  that  the  nature 
of  the  field  of  operations,  whether  fortified  places,  or 
the  open  plain,  or  rolling  wooded  districts,  must  neces- 
sarily affect  the  relative  regional  frequency  of  injuries. 


Tabular  Statement  of  Shot  Wounds  of  ilie  Tipper  and  Lower  Extremities  Recorded  dunng  the  American  Civil  Wa 


Nature  and  seat  of  injury. 


Shot  wounds  of  the  upper  extremities  ; 

Flesh  wounds  of  the  upper  extremities 54,729  1 

Periarticular  wounds  of  shoulder-joint 72  f 

Fractures  of  clavicle  and  scapula  

Fractures  of  bones  of  shoulder-joint 

Fractures  of  bones  of  shoulder-joint  in  Confederate  army — excision 

Fractures  and  contusions  of  the  shaft  of  the  humerus 

Fractures  of  bones  of  the  elbow-joint 

Fractures  of  bones  of  elbow  in  Confederate  army — excision 

Fractures  and  amtusions  of  bones  of  the  forearm 

Fractures  and  contusions  of  bones  of  wrist  joint 

Fractures  and  contusions  of  bones  of  wrist-joint  in  Confederate  army — excision 

Fractures  and  contusions  of  bones  of  the  hand '. 

Total  shot  wounds  of  upper  extremities 

Shot  wounds  of  the  lower  extremities  : 

Flesh  wounds  of  the  lower  extremities 58,702  J 

Periarticular  wounds  of  hip-,  knee-,  and  ankle-joints 437  ( 

Fractures  of  the  bones  of  the  hip-]oint 

Contusions  of  the  shaft  of  the  femur 

Fractures  of  the  shaft  of  the  femur  

Contusions  of  the  bones  of  the  knee-joint 

Fractures  of  the  bones  of  the  knee-joint 

Contusions  of  the  bones  of  the  leg 

Fractures  of  the  bones  of  the  leg 

Contusions  of  the  bones  of  the  ankle-joint 

Fractures  of  the  bones  of  the  ankle-joint 

Contusions  of  the  bones  of  the  foot 

Fractures  ofthebonesof  the  foot 

Total  shot  wounds  of  lower  extremities 


54,801 

2,280 
1,378 

201 
8,245 
2,678 

138 

5.194 

1,496 

13 

11,369 


87,793 


59,139 

386 
162 

6,576 
43 

3,355 
183 

8,988 

n 

1,711 

27 

5,832 


86,413 


Results. 


Recov- 
eries. 


53,095 

66 

1,9.36 

916 

32 
6.249 
2,130 

81 
4,636 
1,292 

13 
9,644 


80,090 


i  55,914 

I       305 

59 

120 

2,995 

24 

1,542 

157 

6,334 

8 

1,239 

26 

4,942 


73,665 


Deaths. 


1,634 

6 

314 

449 

43 

1,639 

513 

19 

482 

193 

"316 


5,608 


2,788 

132 

327 

42 

3,392 

19 

1,800 

26 

2,376 

8 

457 

1 

460 


11,813 


Undeter- 
mined 
results. 


30 
13 
126 
367 
85 
38 
76 
11 


2,095 


189 

"is' 


278 

"ie' 

'446' 


985 


Percent- 
age of 
fatality. 


2.9 
8.3 
13.9 
.32.8 
57.3 
20.7 
19.4 
19.0 
9.4 
12.9 

' "  S.i 


4.7 
30.2 
84.7 
25.9 
53.1 
44.1 
53.8 
14.2 
27.2 
27.2 
26.9 

3.7 
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Of  the  wounds  treated  in  the  late  civil  war,  as  shown  by 
the  following  table,  10.77  per  cent,  were  injuries  of  the 
head,  face,  and  neck  ;  18.37  of  the  trunk  ;  37.71  of  the 
upper  extremities,  and  35.15  of  the  lower  extremities. 

Table  indicating  Percentage  of  Fatality  and  Relative  Fre- 
quenoy  of  Shot  Wounds  Becm'ded  during  the  War  of  the 
Mebellion. 


i 

n 

Results. 

Seat  of  injury. 

» 

ItJiS 

Relative  fre- 

Recov- 

SS? 

quency. 

1 

enes. 

P 

§st 

iS 

Shot  in  uriesof  thehead 

12,089 

6,573 

2,676 

2,840 

28.9 

10. 77 J 

14.91 

Shot  injuries  of  the  face 

9,416 

7,406 

462 

1,548 

6.8 

3.87 

Shot  in  uries  of  the  neck 

4,895 

3,496 

618 

781 

15.0 

1.99 

Shot  injuries  of  the  spine 

642 

279 

349 

14 

65.5 

'  0.26 

Shot  injuries  of  the  chest 

30,264 

13,92] 

5,-373 

970 

27.8 

8.24 

Shot  injuries  oi  the  ah- 

8,438 

3,455 

3,293 

1,690 

48.V 

18.37, 

3.43 

Shot  injuries  of  the  pel- 

vis . .              

3,159 

2,194 

930 

35 

29.7 

1.28 

Shot  flesh  wounds  of  the 

back : 

12,681 

10,883 

80U 

998 

6.9 

6.16 

Shot  injuries  of  the  up- 

per extremities 

87,793 

80,090 

6,608 

2,096 

6.5 

35.71 

Shot  injuries  of  the  low- 

er extremities 

86,413 

78,665 

11,813 

935 

13.8 

35.16 

Aggregates 

245,790 

201,962  31,922 

11,906 

13.6 

00.00 

According  to  this  tabular  statemetit,  the  injuries  of  the 
extremities  form  70. 86  per  cent,  of  the  total  number  of 
wounds,  and  the  proportion  of  the  wounds  of  these  parts 
would  therefore  appear  disproportionally  large. 

But  it  must  be  borne  in  mind  that  these  figures  consti- 
tute only  a  portion  of  the  injuries  received,  as  the  large 
number  of  killed  are  not  included  in  these  calculations. 

According  to  the  report  of  the  Adjutant-General  of  the 
Army,  the  total  number  of  killed  was  not  less  than 
44,338. 


The  records  of  the  Surgeon-General's  office  give  the  seat 
of  injury  in  only  1,173  cases  of  soldiers  killed  on  the  bat- 
tle-field. Of  these,  487  were  of  the  head  and  neck,  603 
of  the  trunk,  30  of  the  upper  extremities,  and  53  of  the 
lower  extremities. 

Applying  the  above  proportions  of  the  1,173  cases  to 
the  total  of  44,238  killed,  we  would  have  18,367  killed 
from  injuries  of  the  head,  22,741  from  wounds  of  the 
trunk,  1,131  from  wounds  of  the  upper  extremities,  and 
1,999  from  casualties  of  the  lower  extremities. 

Adding  to  these  the  cases  of  wounded  according  to  the 
above  table,  viz.,  26,400  of  the  head,  45,184  of  the  trunk, 
87,793  of  the  upper  extremities,  and  86,413  of  the  lower 
extremities,  we  have  a  total  of  injuries,  according  to  re- 
gions of  the  body,  including  killed  and  wounded,  of  44,- 
767  head,  67,925  trunk,  88,924  upper  extremities,  and 
88,412  lower  extremities  ;  or,  according  to  percentages, 
15.44  per  cent,  injuries  of  the  head,  23.42  per  cent,  in- 
juries of  the  trunk,  30.66  per  cent,  injuries  of  the  upper 
extremities,  and  30.48  per  cent,  injuries  of  the  lower  ex- 
tremities, making  a  total  of  61.14  per  cent,  of  injuries  of 
the  extremities. 

Whether  we  take  into  consideration  the  percentage  of 
the  injuries  of  the  upper  extremities  derived  from  the 
total  number  of  wounded  and  killed,  30.66  per  cent.,  or 
that  obtained  from  the  number  of  soldiers  treated  for 
wounds  only,  35.71  per  cent.,  the  regional  proportion  of 
these  injuries_is  very  large. 

But  the  protection  afforded  to  the  lower  extremities 
and  the  trunk  in  the  many  siege  operations,  by  parapets, 
and  in  the  field  by  trenches,  ditches,  trees,  etc.,  saved 
these  parts  largely  from  injury,  while  the  head  and  upper 
extremities  were  continually  exposed  to  the  practised 
eye  of  a  vigilant  foe. 

The  percentage  of  regional  injuries,  compiled  from  the 
most  reliable  accounts  of  European  and  other  campaigns 
is  illustrated  in  the  following  table,  and  closely  approxi- 
mates the  percentage  derived  from  a  study  of  the  injuries 
of  the  American  civil  war. 


Tabular  Statement  of  the  Relative  Frequency  of  Shot  Wounds  of  the  Different  Regions  of  the  Body. 


Occasions  and  authorities. 


Revolution  in  Paris,  1830  (M&ni^re,  Jobert  de  Lamballe) 

Revolution  in  Paris,  1848  (Baudens,  Huguier,  Jobert  de  Lamballe). 

Schleswig-Holetein  War,  1848-51  (Simon  Djorup) 

Crimean  War,  1854-57,  English  (Matthevf ) 

Crimean  War,  1854-57,  French  (Chenu) 

Campaign  in  the  Kabylie,  1854-57  (Bertherand) 

Mutiny  in  India,  1858-59  (Williamson) 

Campaign  in  Italy,  1869,  Austrian  (Demme) 

Campaign  in  Italy,  1859,  French  (Ohenu) 

Campaign  in  New  Zealand,  1863-65  (Mouat) 

French  in  Mexico,  1864  (Bintot)" 

SohleawiK-Holstein  War,  1864  (Loeffler) 

Anatro-Pmsstan  War,   1886,   Germans  (Maas,   Bietel,   Stromeyer, 

Beck)  

Austro  Prussian  War,  1866,  Italians  (Cortese) 

Revolt  in  Montenegro,  1 869  (Riedl  and  Ebner) 

United  States  Army,  1865-70  (Otis) 

Franco-German  War,  1870-71,  Prussians  (Fischer) 

Franco-German  War,  1870-71,  Bavarians  (Beck) 

Franco-German  War,  1870-71,  French  (Chenu) 

Rusao-Turkish  War,  1876-77  (Tiling,  Kade) 

Totals 

War  of  the  Rebellion  in  the  United  States  of  America,  1861-65. 


Cases. 


627 

413 

6,355 

9,971 

25,993 

1,423 

568 

17,096 

15,401 

48 

66 

3,171 

2.2S3 

2,811 

108 

387 

5.3,482 

4.344 

71,443 

371 


Head,  face,  and 
neck. 


Cases. 


216,348 
245,739 


40 

46 

949 

2,000 

5,263 

220 

60 

2,060 

1,514 

8 

11 

458 

218 

333 

17 

83 

7,880 

611 

9,376 

47 


31.184 
26,400 


462,087      67,684 


Percen- 
tage. 


6.4 
11.1 
14.9 
20.1 
20.2 
16.5 
10.8 
12.0 

9.8 
16.7 
16,7 
14.4 

9.5 
11.8 
16.8 
21.4 
14.7 
14.1 
13.1 
12.7 


14.4 
10.7 


117 

77 

1,006 

1,600 

4,937 

249 

52 

3,760 

2,265 

15 

10 

614 

410 

529 

16 

145 

8,835 

772 

20,243 

41 


46,683 
46.184 


18.7 
18.7 
15.8 
15.0 
19.0 
17.5 
9.3 
21.9 
14.7 
81.2 
15.1 
19.4 

18.0 
18.8 
14.8 
37  6 
16.6 
17.8 
28.4 
11.1 


21.1 
18.4 


12.5 


90,767       19.6 


Upper 
extremities. 


193 

116 

1,604 

3.089 

8,238 

S67 

212 

6,047 

5,878 

12 

20 

925 

591 

761 

40 

79 

17,795 

1,174 

19,688 

146 


66,476 
87,793 


154,268 


Percen- 
tage. 


30.8 
28.1 
28.4 
31.0 
31.7 
18.8 
38.0 
S5.4 
84.9 
26.0 
30.8 
29.2 

25.9 
27.1 
37.0 
20.4 
.33.3 
27.0 
27.4 
39. 3 


30.7 
35.7 


33.3 


Lower 
extremities. 


Cases. 


277 

174 

2,596 

3,883 

7,655 

686 

234 

5,248 

6,244 

13 

26 

1,174 

1,063 

1,188 

36 

80 

18,973 

1,7S7 

23,236 

1,37 


Percen- 
tage. 


44.1 
42.1 
40.9 
33.9 
29.1 
48.2 
41.9 
.30.7 
40.6 
27.1 
87.9 
37.0 

46.6 
42.3 
32.4 
20.7 
35.5 
41.1 
.31.1 
36.9 

73,106  i     33.8 
86,413  ]     36.1 


159,519  I     34.5 


The  excessively  large  percentage  of  wounds  of  the 
hands  and  fingers,  frequently  noticed  by  writers  on  mili- 
tary surgery,'  was  also  observed  in  the  late  war. 

It  is  possilile  that  this  large  percentage  is  due  to  the 
increased  exposure  of  the  hand  from  constant  movement 
over  a  considerable  area,  thus  increasing  the  chances  of 
intercepting  missiles  in  their  flight. 

Definition  of  Shot  Injuries. — All  injuries  caused 
directly  or  indirectly  by  missiles  and  projectiles,  impelled 


by  the  force  of  gunpowder  or  other  explosive,  have  been 
included  in  the  term  "  shot"  injuries. 

They  differ  from  the  accidents  common  to  ordinary 
life,  not  so  much  in  their  essential  character,  as  in  the 
peculiarities  of  the  conditions  and  circumstances  at- 
tending them,  and  on  this  account  invite  especial  atten- 
tion to  the  producing  causes,  to  the  dangers  and  com- 
plications liable  to  arise  in  their  course,  and  to  their 
management  and  treatment  under  conditions  generally 


IVounds. 
Wounds. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL   SCIENCES. 


Pig.  4634. — a,  V.  S.  round  musket-ball,  calibre  .69,  weiprht  387  grains  ;  6,  buck  and  ball,  calibre  .69,  weight  of  ball  387  grains ;  c,  Springfield  rifled 
musket-ball,  calibre  .58,  weight  500  grains  ;  d,  Enfield  rifled  musket-ball,  weight  450  grains ;  e,  Austrian  rifle-ball,  weight  460  grains  ;  /,  elongated 
bullet,  calibre  .71,  weight  675  grains  ;  g,  elongated  bullet,  calibre  .69,  weight  760  grains  ;  A,  elongated  bullet,  calibre  .577,  weight  517  grains ;  *, 
Bnmside  rifle-bullet,  calibre  .54,  weight  400  gi-ains  ;  *,  Spencer  rifle-bullet,  calibre  .56,  weight  434  grains  ;  I,  Sharp's  carbine-ball,  calibre  .52, 
weight  450  grains  ;   m,  G-reen's  rifle-ball,  calibre  .53,  weight  575  grains  ;  n,  Colt's  army  pistol  bullet,  weight  207  grains. ' 


less  favorable  than  are  found  in  the  practice  of  civil  sur- 
gery. 

A  gunshot  wound  is  essentially  a  contused  wound,  yet 
the  character  of  the  missile  and  the  circumstances  sur- 
rounding the  individual  at  the  time  of  injury  may  im- 
press upon  it  the  additional  features  belonging  to  incised, 
lacerated,  and  penetrating  wounds. 

In  degree,  it  may  range  from  trivial  simplicity  to  all 
the  terrible  gravity  of  injuries  seen  upon  the  battle-field  ; 
yet  in  all  its  phases,  simple  or  complicated,  the  applica- 
tion of  the  sound  principles  of  general  surgery  forms  the 
basis  of  treatment,  and  marks  the  advance  of  surgical 
science  in  the  present  day. 

The  great  superiority  of  the  rifled  arm  and  cylindro- 
conoidal  projectile,  as  compared  with  the  smooth-bore 
arm  and  round  ball,  had  been  fully  established  by  the 
experience  of  foreign  nations  in  the. great  wars  of  Eu- 
rope, between  the  years  1848  and  1860,  and  had  opened 
to  the  military  surgeon  an  interesting  field  of  inquiry 
regarding  the  modification  of  the  nature  of  wounds  re- 
sulting from  the  use  of  the  improved  firearms. 

FlKEARMS      AND       THEIK       PROJECTILES. — PrOJeCtileS 

common  to  warfare  may  be  divided  into  those  used  with 
small  arms,  as  rifles,  muskets,  pistols,  etc. ;  those  dis- 
charged from  heavy  ordnance,  as  cannon,  both  rifled 
and  smooth  bore,  mortars,  torpedoes,  etc.  ;  those  which 
act  indirectly  in  the  causation  of  injury,  as  splinters, 
stones,  and  fragments  detached  or  set  in  motion  by  pro- 
jectiles in  their  flight ;  and  missiles  of  an  unusual  or 
eccentric  character.  By  far  the  greater  number  of  shot 
injuries  in  warfare  are  inflicted  by  missiles  from  small 
arms. 

In  the  late  war,  the  nature  of  the  missile  was  ascer- 
tained in  141,961  cases,  of  which  127,939,  or  90.1  per 
cent. ,  were  caused  by  missiles  from  small  arms. 

The  projectiles  or  missiles  used  with  small  -arms  are 
either  spherical  balls,  usually  discharged  from  smooth- 
bore muskets,  or  those  of  an  elongated  form  adapted  to 
rifled  arms  ;  the  latter  are  conical,  cylindro-conoidal,  or 
ovoid,  varying  in  size,  weight,  and  volume. 

The  material  composing  small-arm  missiles  is  usually 
lead  hardened  by  an  alloy  of  tin  or  antimony. 

The  superiority  of  the  elongated  missile  thrown  from 
the  rifled  barrel  over  the  spherical  ball,  rests  upon  the 
fact  that  the  elongated  bullets  have  usually  an  expansive 
base,  either  plain  or  hollowed,  which  by  the  explosion 
of  the  charge  is  intended  to  fill  the  grooves  of  the  rifle, 


and  give  the  projectile,  as  it  is  driven  forward,  rotation 
on  its  long  axis,  thus  increasing  its  range  and  precision. 

The  cuts  appended  .(Pig.  46§4)  are  designed  to  illus- 
trate the  general  appearance  of  the  more  common  and 
typical  varieties  of  small-arm  missiles  used  during  the 
late  war  by  both  parties. 

The  large  projectiles  used  with  ordnance  may  also  be 
classified  under  the  headings  spherical  and  elongated, 

the  former  being 
generally  used 
with  smooth- 
bore,  the  latter 
with  rifled,  guns. 
Round  sliot  are 
solid  spheres  of 
cast  iron,  varying 
in  weight  and 
size. 

A  grape-shot 
(Pig.  4625)  is  com- 
posed of  a  num- 
ber of  cast-iron 
balls  (in  the  U.  S. 
service  generally 
nine),  arranged  in 
layers  .of  three 
each,  and  kept  to- 
gether by  a  verti- 
cal rod  secured  by 
nuts  on  each  end. 
These  missiles 
vary  in  calibre  to 
fit  guns  of  difl'er- 
ent  sizes ;  upon 
discharge  the  sev- 
eral parts  become 
separated,  and 
They  have  con- 


Fio. 


each  part  acts  as  a  distinct  projectile, 
siderable  range. 

A  canister-shot  is  a  projectile  made  by  enclosing  alarge 
number  of  iron  or  leaden  balls,  of  less  size  than  grape, 
in  a  cylinder  of  tin,  which  is  torn  asunder  at  the  dis- 
charge of  the  gun  ;  the  contents  are  scattered,  assuming 
in  their  onward  course  something  of  the  area  and  shape 
of  a  cone  ;  when  used  against  masses  of  troops,  and  at 
short  range,  the  canister-shot  is  very  destructive. 

Shrapnel-shots  are  spherical   or  elongated,  according 
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to  the  character  of  the  gun  in  which  they  are  used,  and 
■when  adapted  to  smooth  bores  they  are  designated  spher- 


Fia.  4696. — A  Twelve-pound  Spherical  Case-shot,  outer  and  upper  view.^ 

leal  case-shot.     They  are  shells  of  considerable  thickness, 
filled  ■with  musket-balls  consolidated    into  mass  by  a 


FlQ.  4627. — The'  Same  Sawn  in  Half,  Showing  the  Bullets  and  Compo- 
sition. * 

composition  of  resin  and  sulphur,  and  are  exploded  by  a 
charge  of  powder  fitted  into  their  interior,  which  is  ig- 
nited by  a  time  or  percus- 
sion fuse.  (Figs.  4636, 
4627,  and  4628.) 

They  have  a  long  effec- 
tive range  and  are  calcu- 
lated to  inflict  serious  in- 
jury by  the  great  number 
of  fragments  set  loose  at 
their  explosion. 

The  projectiles  used  in 
rifled  guns  exclusively, 
combine  with  the  proper- 
ties and  character  of  the 
projectiles  just  described 
those  which  pertain  par- 
ticularly to  guns  con- 
structed on  the  rifled  prin- 
ciple ;  they  vary  greatly  in 
size  and  weight ;  their  ve- 
locity varies  with  the  cali- 
bre from  1,100  to  1,550 
feet  per  second,  and  in 
more  recent  guns  a  much  higher  velocity  has  been  ob- 
tained, as  well  as  increased  power  and  range. 

The  ten-pounder  percussion  Parrott  case-shot,  much 


Fig.    4628 A   Spherical   Case-shot 

Strapped  for  Howitzer  or  Gnn,' 


.  4629.— A  Ten-pound  Per- 
cussion Parrott  Case-shot.^ 


used  in  the  late  war  (Fig.  4639),  is  a  missile  of  this  nat- 
ure. 

By  the  explosion  the  shell  is  rent  into  many  fragments, 
small  and  large  ;  these  fragments  are  driven  in  all  direc- 
tions with  great  force,  and  in- 
flict injuries  of  the  gravest 
character. 

Rifled  projectiles  are  also 
cast  solid,  and  are  used  for 
breaching  or  battering  pur- 
poses. 

Bolts,  so  called,  are  solid 
metal  projectiles  of  elongated 
form,  w;ith  surfaces  cut  to  fit 
corresponding  surfaces  in  the 
barrel  of  the  gun ;  they  are 
made  to  fit  with  great  exact- 
ness, so  that  a  greater  propor- 
tional effect  is  attained  with  a 
smaller  charge  of  explosive. 

The  Whitworth  projectile, 
used  to  some  extent  in  the  late 
war,  may  be  taken  as  a  type  of 
this  class. 

Shells  thrown  from  mortars 
differ  little,  if  any,  from  ordi- 
nary spherical  shells,  except  in 
size  and  in  the  manner  of  pro- 
jection. Their  use  is  generally 
restricted  to  siege  purposes. 
Solid  shot  heated  in  furnaces 
designed  for  the  purpose,  are 
sometimes  used  in  warfare,  but 
with  the  intent  of  destroying 
property  rather  than  human  ^'s. 
life. 

Hand-grenades  are  small  iron  shells  filled  with  powder 
and  discharged  by  percussion  ;  they  are  commonly  used 
in  sieges  and  assaults  at  close  quarters ;  injuries  result 
from  the  fragments  of  the  exploded  shell.  As  their 
name  indicates,  they  are  thrown  by  hand. 

Torpedoes  were  largely  used  during  the  late  war  as  a 
means  of  defence,  and  were  commonly  large  shells  ar- 
ranged with  levers  connecting  with  a  percussion  fuse. 
They  were  sunk  below  the  level  of  the  earth  and  con- 
cealed by  dirt  and  brush.  The  pressure  of  the  foot  was 
sufficient  to  explode  them,  with  effects  similar  to  the 
bursting  of  a  like  projectile  under  ordinary  circum- 
stances. 

In  a  third  division  of  missiles  and  projectiles  are  in- 
cluded such  as  cause  wounds  and  injuries  indirectly  ; 
splinters^  stones,  foreign  bodies  set  in  motion  or  driven 
by  the  force  of  projectiles  in  their  course,  and  which,  by 
their  action  or  lodgement  frequently  complicate  direct 
shot  wounds,  and  are  themselves  sources  of  danger. 

The  most  common  examples  of  this  class  are  fragments 
of  stone  and  splinters  of  wood,  torn  from  the  earth  or 
from  trees,  and  structures  forming  defensive  works, 
scraps  of  iron  or  metal  from  ordnance,  firearms,  or  from 
articles  of  equipment  ;  or  indeed  from  any  object  with 
which  a  projectile  may  come  in  contact. 

The  ordinai-y  "buck  and -ball,"  a  compound  missile, 
was  extensively  used  in  the  earlier  years  of  the  war  :  it 
consisted  simply  of  the  ordinary  round  ball,  calibre  .69, 
and  three  buck-shot  enclosed  in  the  same  cartridge. 
These  missiles  were  very  effective  at  close  range. 

Slugs  and  fowling-piece  ammunition  were  not  infre- 
quently used. 

The  subject  of  the  employment  of  explosive  bullets  in 
small  arms  in  warfare  between  civilized  nations  has  been 
largely  discussed  from  an  ethical  point  of  view,  particu- 
larly since  the  civil  war  in  the  United  States.  While 
their  use  is  acknowledged  to  savor  of  barbaric  warfare, 
there  is  still  a  manifest  reluctance  to  place  them  entirely 
beyond  the  pale  of  legitimate  employment. 

bne  hundred  and  thirty  cases  of  wounds  attributed  to 
explosive  bullets  were  recorded  among  the  casualties  of 
the  late  war ;  the  injury  from  these  missiles  is  greater  and 
more  severe  than  that  from  a  simple  ball ;  bony  struct- 
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ures  are  more  extensively  shattered,  and  the  area  of 
destruction  of  soft  parts  is  larger  ;  haemorrhage,  both 
primary  and  secondary,  is  more  common ;  extensive 
sloughing  follows,  and  the  course  of  repair  is  slow  and 
tedious. 

The  Gardner  explosive  bullet  or  "  musket-shell"  (Fig. 

4630),  used  in  the  civil  war,  is  a  cylindro-conoidal  pro- 

^1^  jectile  of  lead,   made  in  two  sizes — the 

^\\       larger  of  calibre  .58,  weighing  451  grains, 

yr   1     \      the  smaller  of  calibre  .54,  weighing  863 

/      1       \     grains.     Within  the  interior  is  placed  an 

^l        )     accurately-fitting  acorn-shaped  chamber, 
Sk  filled  with  percussion  powder,  and  com- 

^W         municating  with  a  time-fuse  which  is  ex- 
"JW         posed  to  the  charge  at  the  rear  of  the  mis- 
I         Ej  sile  ;  the  fuse  is  ignited  by  the  discharge 

mnJl  ^J     of  tliB  piece.     The  bursting  charge  is  suf- 
HULj  flcient  to  rend  the  bullet  and  transform  it 

Fig.    46  3  0.  —  into  a  dangerous,  jagged  missile.     Should 

Gardner's   Ex-  it  have  penetrated  the  body  before  ex- 
plosive BuUet.i  piodiQg^   its  effects  are  more  disastrous. 
It  is  claimed  that  other  forms  of  projectiles  of  this  nature 
were  used,  provided  with  percussion  caps  intended  to 
explode  upon  contact  with  even  soft  tissues. 

Surgeon  H.  R.  Tilton,  U.  8.  Army,  mentions,  in  cor- 
respondence upon  this  subject,  the  fact  thai  explosive 
bullets  were  found  among  ammunition  captured  from 
the  Nez  Perces  Indians  during  the  late  war  with  that 
tribe. 

The  appearance  of  an  exploded  musket-shell  extracted 
from  the  thigh  of  a  soldier,  is  shown  in  Pig.  4631.  The 
wound  resulting  was  a  flesh  wound 
of  the  muscles  of  the  thigh,  and  the 
bullet  was  removed  by  enlarging  the 
■opening  of  entrance. 

Effects  op  Lakgb  Projectilbs. 
— The  injuries  caused  by  large  projec- 
tiles depend  upon  their  weight,  size, 
and  momentum.  At  high  velocities 
they  virtually  encounter  no  resistance 
from  a  single  human  body,  and  their 
force  is  but  slowly  expended  on  masses 
of  soldiery.  Their  form  is  of  little 
importance,  as  similar  results  follow 
the  use  of  spherical  and  elongated 
shot  and  shells  ;  their  impact  is  fol- 
lowed by  instant  death  or  by  wounds  Fig.  4631, 
of  great  severity. 

When  the  injury  is  not  immediately 
fatal,  as  when  a  limb  is  carried  away  by  a  projectile  of 
considerable  size  striking  directly,  the  surface  of  the 
stump  will  be  found  to  be  somewhat  cleanly  cut,  the 
skin  and  muscular  tissue  contused  and  dark,  with  little 
retraction  ;  the  bone  fractured  with  not  much  splintering 
or  comminution  above  the  seat  of  injury  ;  the  arteries  re- 
tracted, and  the  haemorrhage  generally  slight. 

If  the  projectile  strikes  obliquely  and  with  diminished 
force,  the  resulting  wound  shows  a  deeply  grooved  fur- 
row, corresponding  to  the  size  of  the  projectile  and  in- 
fluenced by  its  direction  ;  the  skin,  fasciae,  and  soft  parts 
are  e.xtensively  contused  and  lacerated,  or  removed  entire  ; 
the  surface  is  covered  with  blood-clots  and  shreds  of 
connective,  muscular,  and  aponeurotic  tissue  ;  arteries 
and  nerves  are  often  seen  stretched  and  hanging  in  the 
open  wound  ;  haemorrhage  is  commonly  slight,  or  ceases 
after  a  first  gush. 

If  the  projectile  penetrates  cavities,  disorganization 
and  destruction  of  parts  will  follow,  resulting  in  death, 
either  immediately  or  in  a  very  short  time. 

A  solid  shot,  whose  velocity  is  so  greatly  diminished 
as  to  seem  harmless,  is  still  capable  of  doing  great  dam- 
age through  its  acquired  momentum  ;  it  may  not  possess 
the  force  necessary  to  carry  away  any  part  of  the  body, 
but  a  contusion  or  wound  resulting  from  its  impact  is 
generally  serious,  and  not  infrequently  fatal. 

It  may  be  that  no  outward  evidences  of  injury  are  mani- 
fest beyond  .some  discoloration,  but  subsequent  symptoms 
indicate  the  existence  of  grave  internal  lesions,  rupture  of 
the  viscera,  concussion  of  the  brain  or  spinal  cord,  and 
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often  fractures  of  bones  with  extensive  comminution  and 
disorganization  of  the  surrounding  soft  parts. 

Slighter  contusions  generally  impair  or  destroy  the 
vitality  of  the  skin  and  soft  parts,  and  result  in  extensive 
sloughing  and  in  slow  repair. 

The  occurrence  of  simple  fracture  and  dislocation  are 
sometimes  noticed,  but  are  infrequent. 

Probably  the  largest  class  of  injuries  attributable  to 
heavy  projectiles  is  that  resulting  from  fragments  of  ex- 
ploded shell. 

The  character  of  these  wtrnnds  depends  largely  upon 
the  weight,  form,  and  velocity  of  the  fragments  ;  pieces 
of  great  weight  and  size,  moving  with  high  velocity,  in- 
flict wounds  similar  to,  and  not  less  severe  than,  those 
caused  by  the  larger  projectiles  already  mentioned.  As 
their  velocity  diminishes,  which  is  rapidly  the  case 
owing  to  the  great  resistance  offered  by  the  air  to  the 
passage  of  irregularly -shaped  bodies,  as  well  as  to  gravi- 
tation and  modification  of  the  original  impetus,  the  fac- 
tor of  weight  alone  assumes  importance,  as  even  with 
slow  motion  the  momentum  of  such  masses  is  almost  ir- 
resistible. 

The  form  of  the  projectile  may  determine  the  severity 
of  a  wound — especially  when  the  fragment  is  of  small 
size ;  the  sharply  outlined  edges  becoming  sources  of 
danger  to  blood-vessels,  nerves,  and  viscera. 

Wounds  from  large  shell  fragments  are  attended  with 
great  laceration  and  destruction. 

When  the  force  is  insufficient  to  carry  away  a  portion 
of  the  trunk  or  an  extremity,  the  resulting  wound  is 
deeply  contused,  with  ragged  and  irregular  edges  ;  there 
may  be  a  loss  of  more  or  less  of  substance  ;  bony  struct- 
ures exposed  to  the  force  of  a  blow  are  shattered  and 
comminuted  ;  not  infrequently  the  fragment  will  be 
found  lodged  in  the  wound. 

In  some  cases  a  large  fragment  will  pierce  the  skin 
without  destroying  its  vitality,  and  sink  deep  into  the 
cavities  or  soft  parts  ;  the  skin  retracting  will  present  so 
small  an  opening  as  to  obscure  the  diagnosis,  until  subse- 
quent symptoms  disclose  the  true  nature  of  the  injury. 

As  in  cases  of  solid  shot,  contusions  of  little  or  no  out- 
ward significance  beyond  apparently  slight  bruising,  but 
attended  with  extreme  internal  disorganization,  are  fre- 
quently met  with. 

A  curious  case  of  lodgement  may  be  referred  to  as  oc- 
curring during  the  late  war,  in  the  case  of  a  soldier  from 
whose  left  gluteal  region  an  operating  surgeon  removed 
a  twelve-pound  round  shell,  the  patient  surviving  the 
injury  some  forty -eight  hours.  The  missile  was  entirely 
'concealed  behind  the  gluteal  muscles. 

Wounds  from  grape-shot  partake  of  the  general  nature 
of  injuries  from  cannon-balls.  The  velocity  of  these 
projectiles  is,  however,  generally  lower  and  their  weight 
less,  so  that  their  destructive  power  is  somewhat  lim- 
ited. 

Case-  and  canister-shot,  as  well  as  small  fragments  of 
shell,  produce  effects  not  matei'ially  differing  from  those 
of  small-arm  missiles. 

The  effects  resulting  from  the  explosion  of  torpedoes, 
though  somewhat  dependent  upon  their  size,  nature, 
and  proximity,  are  extremely  terrible. 

Not  only  is  the  violent  action  of  fragments,  splinters, 
stones,  and  foreign  bodies,  hurled  at  great  velocity,  to 
be  considered,  but  also  the  consequences  of  exposure  to 
the  flame  and  gas  of  the  exploding  charge.  Should  life 
be  not  immediately  extinguished,  fearful  mangling  and 
mutilation  result,  while  the  presence  of  burns  and  the 
effects  of  the  inhalation  of  heated  gases  serve  to  compli- 
cate the  condition. 

Although  the  reports  of  alleged  effects  from  the  wind 
of  balls  do  not  seem  to  merit  serious  consideration,  it 
would  appear,  by  the  number  of  reports  of  cases  of  this 
character  during  the  war,  that  there  is  still  a  lingering 
belief  that  injuries  from  this  source  are  not  of  infrequent 
occurrence. 

After  a  careful  examination  and  consideration  of  these 
reports,  the  evidence  unmistakably  points  to  effects  pro- 
duced by  actual  contact  of  the  missile,  causing  severe 
concussion,  or  to  the  accident  known  as  the  ' '  brush  of 
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a  ball,"  in  which  the  missile  passes  so  near  as  to  actually 
touch  the  clothing  or  skin  without  tearing  the  one  or  the 
other,  yet  producing  severe  results,  among  which  may  be 
cited  swelling,  inflammation,  and  sloughing,  and  even 
paralysis. 

The  several  theories  of  vacuum,  of  foreign  bodies  car- 
ried along  with  the  ball,  and  of  electricitj-,  which  have, 
from  time  to  time,  been  suggested  to  support  the  idea  of 
injuries  from  the  ' '  windage  "  of  balls,  have  all  been  dis- 
proved, and  it  is  now  conceded  by  modern  surgeons  that, 
without  actual  contact  of  a  projectile,  injuries  cannot 
occur  ;  but  it  is  admitted  that  slight  contact  from  the 
"  grazing"  or  "  brushing"  of  a  projectile,  or  the  rolling 
motion  of  a  cannon-ball  over  the  surface  of  the  body, 
may,  by  weight  and  momentum,  aided  by  the  elasticity 
of  the  skin,  effect  most  serious  results,  while  little  or  no 
external  evidence  of  such  contact  is  left. 

Instances  of  injuries  attributable  to  the  explosion  of 
shells  near  at  hand,  without  wound  or  contusion,  are 
numerous  and  generally  well  authenticated.  They  are 
for  the  most  part  cases  of  partial  or  complete  paralysis, 
deafness,  blindness,  loss  of  voice,  rupture  of  superficial 
vessels,  and  mental  prostration. 

The  proportion  of  cases  of  deafness  among  artillery 
officers  and  cannoniers  has  been,  since  the  late  war,  a 
frequent  subject  of  remark,  and  the  frequency  of  rupture 
of  the  membrane  of  the  tympanum  from  propinquity  to 
artillery  fire  has  been  specially  noted. 

Effects  of  Missiles  and  Pkojectilbs  fkom  Small 
Arms. — In  the  great  aggregate  of  shot  wounds  reported 
during  the  civil  war,  by  far  the  greatest  number  was-due 
to  missiles  from  small  arms. 

In  considering  the  effects  of  large  projectiles,  size, 
weight,  and  velocity  constituted  the  principal  factors  ;  in 
the  case  of  missiles  from  small  arms,  form,  both  original 
and  that  acquired  by  accidental  causes,  assumes  import- 
•ance,  as  well  as  the  relation  of  the  individual  injured  to 
the  impinging  projectile,  the  direction  of  the  ball,  position, 
structure,  and  power  of  resistance  of  the  parts,  and  the 
course  of  the  missile  through  the  tissues. 

With  reference  to  the  projectile  itself,  form  and  ve- 
locity are  of  principal  importance  ;  size,  weight,  and 
volume  modify  the  character  and  extent  of  the  wound, 
while  the  remaining  factors  have  an  especial  subjective 
relation. 

Aside  from  the  influence  which  the  improvements  in 
modern  small  arms  may  have  had  iu  increasing  the  gen- 
eral effectiveness  of  projectiles,  the  adaptation  of  the 
conoidal  missile  to  the  rifled  barrel  has  unquestionably 
wrought  a  change  in  the  surgical  relations  of  wounds,  the 
opinion  being  generally  expressed  by  surgeons  that 
wounds  caused  by  elongated  missiles  are  more  severe  and 
dangerous  than  those  resulting  from  spherical  balls. 

The  cylindro-conoidal  missile  attains  a  great  range  with 
effective  power,  it  opposes  less  frontage  to  the  resistance 
of  the  air,  and  its  velocity  suffers  more  gradual  retardation 
than  that  of  a  round  ball. 

Rotation  upon  its  long  axis  tends  to  give  it  a  steadier 
flight  and  a  more  direct  course. 

Its  pointed  apex,  aided  by  its  rotation,  gives  it  the 
mechanical  advantages  of  the  wedge  and  screw,  enabling 
it  to  pierce  more  easily  the  structure  of  opposing  bodies, 
while  it  suffers  a  proportionally  less  diminution  of  force  ; 
adding  the  factor  velocity,  we  have  a  missile  endued  with 
tremendous  force,  maintaining  for  a  long  time  and  over 
great  distances  a  steady  flight,  not  easily  deflected,  pierc- 
ing and  rending  opposing  obstacles,  and  preserving,  even 
at  immense  range,  a  momentum  suflScient  to  render  it 
deadly  in  its  effects. 

It  is  probably  true  that  at  very  close  quarters  the  effects 
of  the  round  ball  are  hardly  less  destructive  than  those  of 
the  elongated  missile  ;  but,  as  the  peculiar  power  of  the 
rifled  bullet  mainly  lies  in  its  destructive  effects  at  long 
range,  the  change  of  military  tactics  based  upon  this  fact 
has  compelled  the  general  use  of  weapons  of  greater 
power,  and  has  lessened  the  opportunities  for  comparison 
on  any  extended  scale. 

The  size  and  weight  of  small-arm  missiles  vary  within 
such  narrow  limits  as  to  make  practically  but  little  dif- 


ference in  the  effects  produced  by  them  ;  though  in  the 
question  of  the  extraction  of  a  ball  between  bones  or 
joints,  dimension  may  be  of  importance,  as  well  as  in  the 
consideration  of  the  gravity  of  penetrating  wounds  of 
the  chest. 

Missiles  from  carbines,  pistols,  and  fowling-pieces, 
when  used  as  weapons  of  war,  produce  injuries  very 
analogous  to  those  of  the  ordinarily  used  small  arms,  but 
being  of  smaller  size  and  impelled  with  less  force,  their 
wounding  power  is  generally  less. 

Even  the  small  buck-shot,  one  of  the  constituents  of 
the  "  buck  and  ball,"  have  sufiicient  force  to  place  one 
or  more  men,  temporarily  at  least,  hors  de  combat. 

The  accidental  forms  and  distortions  which  leaden 
projectiles  are  liable  to  assume  by  contact  with  opposing 
obstacles,  both  within  and  without  the  body,  form  a 
curious  and  interesting  feature  in  the  study  of  missiles 
and  their  effects.  These  distortions  are  of  all  imaginable 
forms,  and  their  course  through  the  tissues  is  frequently 
no  less  erratic. 

Entrance  and  Exit  "Wouuds. — Small  missiles  im- 
pinging upon  the  human  body  and  penetrating  the  skin, 
inflict  what  is  known  as  the  wound  of  entrance  ;  if  pre- 
serving sufiicient  force  to  perforate,  the  opening  last 
made  is  called  the  wound  of  exit. 

"Wounds  of  entrance  and  exit  have  for  years  been  the 
subject  of  lengthy  discussion  by  surgical  writers,  and 
are  supposed  to  possess  certain  diagnostic  value,  as  in- 
dicating in  a  general  way  the  form  and  variety  of  mis- 
sile, its  velocity,  its  probable  course  through  tissues,  and, 
to  some  extent,  the  nature  and  character  of  the  wound. 

Under  the  force  of  ever-varying  conditions,  they  are 
very  diverse  in  appearances  and  extent,  and  their  sig- 
nificance is  largely  dependent  upon  the  experience  and 
acuteness  of  the  observer. 

In  general,  a  bullet  preserving  its  integrity,  impinging 
at  ordinary  range  and  at  a  right  angle  upon  a  portion  of 
the  body  well  covered  with  soft  tissue,  and  not  unnat- 
urally put  upon  the  stretch,  leaves,  as  it  passes  through 
the  skin,  an  opening  more  or  less  regularly  rounded  in 
form,  often  perhaps  a  little  less  in  diameter  than  the 
missile,  with  the  edges  inverted  and  livid  in  hue,  due 
partly  to  the  contusion  and  partly  to  the  discoloration 
from  the  burned  powder  carried  upon  the  missile.  In 
the  case  of  a  spherical  ball  there  is  usually  some  loss  of 
substance,  a  portion  of  the  integument  being  carried  away 
before  its  obtuse  surface.  A  cj'lindro-conoidal  missile 
will  generally  cause  a  more  irregularly  outlined  opening, 
either  stellate  or  slit-like,  with  serrated  or  ragged  edges. 

The  wound  of  exit  may  closely  resemble  that  of  en- 
trance, but  is  commonly  larger  and  more  irregular,  with 
everted  edges,  bearing  fewer  evidences  of  contusion,  but 
often  showing  a  greater  loss  of  substance. 

From  these  simple,  uncomplicated  forms  of  wound  we 
find  an  almost  infinite  variation,  dependent  upon  the  pe- 
culiar circumstances  which  impress  their  characteristics 
upon  each  case. 

If  the  missile  has  carried  before  it  a  foreign  body,  or 
has  become  distorted,  or  has  suffered  a  diminution  of 
velocity  and  force,  the  wound  of  entrance  will  be  modi- 
fied accordingly,  showing  greater  irregularity  of  outline, 
and  presenting  greater  laceration  of  tissue. 

The  resistance  offered  by  the  tissues  to  the  passage-  of 
a  missile  through  any  part  of  the  body,  will  largely  in- 
fluenee  the  character  of  both  entrance  and  exit  wounds. 

Obliquity  of  the  course  of  a  missile  to  the  plane  of 
the  surface  of  the  body  may  result  in  merely  a  superficial 
grazing  or  furrowing,  or  in  penetration  and  perforation  ; 
in  which  cases  the  appearance  of  the  wounds  of  entrance 
and  exit  will  depend  on  the  angle  of  impact. 

Fragments  of  shell  produce  irregularly-shaped  wounds, 
with  contusion  and  considerable  loss  of  substance ; 
should  their  force  be  sufficient  to  perforate  a  part,  the 
wound  of  exit  is  lacerated  and  ragged,  with  portions  of 
muscular  and  connective  tissue  thrust  out  of  the  open- 
ing. 

The  differential  diagnosis  between  these  and  bullet 
wounds  is  usually  not  difficult. 

A  single  wound  of  entrance  may  have  two  or  more 
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wounds  of  exit  ;  as,  for  example,  when  a  missile  is 
divided  upon  a  bone. 

A  bullet  may  be  split  into  fragments  before  striking 
•  the  body,  in  which  case  the  fragments  may  each  enter 
and  leave  separately,  or  one  or  more  of  the  fragments 
may  lodge. 

Multiple  wounds  of  entrance  and  exit  are  common, 

■  resulting  from  a  missile  perforating  two  or  more  parts  of 
the  body  successively,  as  two  arms,  two  legs,  the  bodj', 
and  one  or  more  extremities,  or  parts  of  the  same  extrem- 

■  ity,  when  flexed.  Cases  are  recorded  in  which  the  mis- 
sile has  entered  and  made  its  exit  by  the  same  opening. 

Effect  of  Missiles  on  Muscular  Tissue  and  Ten- 
dons.— The  differences  of  structure  and  density  of  the 
muscular  and  tendinous  tissues  of  the  bodj',  encountered 
by  a  bullet  in  its  passage,  are  found  to  influence  the  di- 
rection of  its  course,  unless  the  velocity,  and  consequent- 
ly the  momentum,  is  sufficiently  great  to  overcome  the 
resistance  offered,  as  in  the  case  of  a  conoidal  ball  at 
high  velocity,  the  course  of  which  is  generally  direct. 

Round  balls,  presenting  an  obtuse  frontage,  part  more 
easily  with  their  force,  and  ai-e  readily  deflected  by  fas- 
ciae and  aponeurotic  expansions,  pursuing  curious  and 
devious  courses  until  they  either  find  exit  or  make  lodge- 
ment. 

The  effects  of  missiles  of  different  character  upon 
muscular  structure  are  not  dissimilar  ;  the  track  of  a 
small  conoidal  bullet  passing  swiftly  through  a  muscle, 
is  generally  more  cleanly  cut  than  that  made  by  a  large 
or  round  ball  ;  but  in  all  shot  wounds  there  is  usually 
found  an  irregular  channel,  with  contused  and  lacerated 
walls,  more  or  less  devitalized  by  contact  with  the  mis- 
sile, the  area  of  injury  gradually  shading  off  by  con- 
centric layers  until  lost  in  healthy  tissiie. 

There  is  always  more  or  less  loss  of  substance  depend- 
ent somewhat  on  muscular  tension  and  relaxation,  also 
upon  the  rotation  of  the  missile  in  its  passage,  whether 
upon  its  long  or  short  axis. 

Fasciae  and  aponeurotic  tissue  are  torn  and  lacerated, 
or  simply  perforated,  according  to  their  condition  of  ten- 
sion at  the  time  ;  their  openings  seldom  correspond  with 
the  openings  in  muscular  tissue,  owing  to  the  ever-con- 
stant change  in  the  relation  of  parts  due  to  movement 
and  muscular  action ;  hence  it  is  frequently  difficult  to 
follow  the  course  of  a  missile  with  accuracy  ;  when,  for 
the  purpose  of  accurate  diagnosis,  it  becomes  necessary 
to  do  so,  the  relation  of  the  individual  to  the  impinging 
missile  becomes  of  great  importance. 

Contusions  of  muscular  tissue  are  often  found  as  the 
result  of  impact  of  ' '  spent  "  balls,  or  when  the  force  of 
the  missile  has  been  lessened  by  contact  with  some  ob- 
stacle, as  parts  of  equipment,  books,  money,  buttons, 
etc. 

The  contusions  may  present  all  degrees  of  severity  from 
simple  ecchymosis  to  loss  of  vitality  of  the  part  struck  ; 
this  may  be  limited  to  the  skin,  in  which  case  an  eschar 
of  rounded  form  and  of  about  the  size  of  the  missile  is 
thrown  oil,  or  it  may  affect  deeper  structures,  as  the 
contents  of  the  great  cavities. 

A  soldier  found  an  iron  breast-plate  which  he  wore 
into  action  ;  he  was  struck  by  a  Minie  bullet  upon  the 
breast-plate,  over  the  region  of  the  'third  rib,  and  was 
seriously  contused,  expectorating  a  considerable  quan- 
tity of  blood  ;  a  round  excavation  of  about  the  size  of  a 
musket-ball  sloughed  at  the  point  where  he  was  hit,  lay- 
ing bare  the  rib  ;  he  recovered,  but  a  companion  who 
wore  the  same  breast-plate  in  a  subsequent  action  was 
not  so  fortunate  ;  a  conoidal  ball  struck  the  plate  near  its 
lower  border,  and  passed  through  it,  carrying  before  it 
fragments  of  the  plate,  which  entered  the  abdomen, 
causing  death. 

Contusions  seem  to  more  frequently  follow  the  impact 
of  round  than  conoidal  missiles. 

Wounds  by  distorted  bullets,  by  fragments  of  shell,  or 
by  foreign  bodies,  are  more  destructive  in  their  nature  than 
those  resulting  from  intact  missiles  ;  the  irregularity  of  a 
bullet  track,  due  to  the  causes  mentioned,  constitutes  one 
great  source  of  danger  in  flesh  wounds  ;  the  cavities  and 
irregular  pouches  found  along  the  track  give  lodgement 


to  foreign  matter  driven  in  with  the  missile,  as  shreds  of 
clothing,  etc.,  causing  irritation,  inflammation,  and  ab- 
scesses, with  the  retention  and  burrowing  of  purulent 
accurnulations,  and  exposing  the  patient  to  the  danger  of 
septicaemia,  or  at  least  prolonging  convalescence. 

Many  cases  attended  with  extensive  destruction  of 
skin,  muscular  tissue,  tendons,  and  ligaments,  result  in 
serious  disability  from  contraction  and  rigidity  of  parts, 
and  from  the  formation  of  extensive  cicatrices,  impairing 
motion  and  becoming  the  seatof  pain  and  inconvenience. 

After  shot  wounds  of  the  soft  parts  of  the  lower  ex- 
tremities, particularly,  and  when  there  has  been  great  lac- 
eration or  complications  by, lodgement  of  foreign  bodies, 
cases  are  not  infrequently  noted  in  which  missiles,  without 
immediately  injuring  osseous  articular  surfaces,  so  in- 
jure the  surrounding  ligaments  and  soft  parts,  in  some 
instances  even  the  synovial  membrane,  as  to  light  up  im- 
mediate or  consecutive  inflammation  in  the  capsular 
cavity,  or  to  induce,  through  the  formation  of  cicatricial 
bridles  or  by  other  deformities,  a  diminution  or  even 
abolition  of  the  movements  of  the  joint.  These  injuries 
are  known  as  periarticular  wounds. 

Gangrene,  tetanus,  and  pyaemia  are  not  infrequent 
complications  of  lesions  of  the  muscles,  and,  when  affect- 
ing the  extremities,  life  may  at  times  only  be  preserved 
by  recourse  to  amputation. 

A  few  instances  of  repair  of  shot  wounds  by  first  inten- 
tion were  recorded  during  the  late  war,  but  they  were 
verj'  rare  and  must  presuppose  a  cleanly  cut  wound,  a 
sound  constitution,  and  a  temperate  habit  of  life. 

Effects  of  Missiles  and  Pkojectilbs  in  Bony 
Structures. — Gunshot  injuries  of  bones  may  be  clas- 
sified as  contusions,  simple  fractures,  partial  fractures, 
penetrations,  perforations,  and  complete  fractures,  with 
varying  degrees  of  comminution  and  destruction  of  sub- 
stance. 

Nearly  every  form  of  missile  and  projectile  used  iri 
warfare  is  liable  to  cause  these  various  injuries. 

The  properties  inherent  to  the  missile,  as  velocity,  size, 
form,  weight,  and  the  conditions  pertaining  to  the  indi- 
vidual at  the  time,  as  posture,  part  wounded,  etc.,  will 
determine  the  nature,  extent,  and  severity  of  the  injury. 

Slight  forms  of  injury  may  result  from  the  impact  of  a 
solid  shot,  a  fragment  of  shell,  or  from  a  leaden  bullet ; 
injuries  of  the  gravest  character  may  equally  be  inflicted 
by  these  agents. 

Contusions  of  bone  more  commonly  result  from  the  im- 
pact of  missiles  under  low  velocities,  as  a  spent  bullet  or 
fragment  of  shell,  or  when  the  force  of  the  missile  has 
been  nearly  expended  in  overcoming  the  resistance  of 
overlying  tissues,  or  when  the  line  of  direction  has  been 
oblique  to  the  bone,  causing  a  grazing  or  glancing  blow. 

Round  balls  parting  rapidly  with  their  force,  after  their 
initial  velocity  is  diminished,  will  generally  contuse 
rather  than  fracture.  The  same  is  true  of  shell  frag- 
ments, unless  their  weight  is  sufficient  to  cause  fracture 
by  crushing. 

Contusions  of  bone  may  be  followed  by  no  very  serious 
results,  as  instances  of  this  nature  have  been  reported. 
In  many  cases  the  contusion  was,  at  first,  unrecognized, 
until  tardy  and  faulty  cicatrization  and  discharge  of  bone 
proved  the  presence  of  caries  and  necrosis. 

Unhappily,  a  very  considerable  percentage  of  cases  of 
contusion  of  bone  prove  to  be  far  from  innocent,  and  are 
followed  by  a  train  of  most  serious  complications. 

Surgeon  John  A.  Lidell,  TJ.  S.  V.,  in  an  excellent  ar- 
ticle upon  shot  contusions  of  bone,  enumerates  the  conse- 
quences of  this  injury  as  follows :  Ecchymosis  of  the 
osseous  tissue,  ecchymosis  of  the  medullary  tissue,  osteo- 
myelitis of  a  simple  character,  necrotic  osteitis,  and  sup- 
purative osteomyelitis,  and  says,  "  Any  injury  of  bone  in 
the  nature  of  a  bruise,  however  trivial  it  may  appear  at 
the  time  of  infliction,  may  be  followed  by  serious  conse- 
quences, which  it  is  the  duty  of  the  surgeon  to  anticipate 
and  ward  off  if  possible." 

After  a  bone  contusion  without  fracture,  the  perioste- 
um is  injured  and  destroyed,  if  the  injury  is  a  serious 
one,  or  if  proper  treatment  is  neglected  and  necrosis  of  the 
bone  sets  in. 
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In  crowded  hospitals  and  under  unfavorable  conditions, 
such  injuries,  especially  in  the  long  bones,  cause  suppu- 
ration of  the  medullary  canal,  which  extending  itself, 
finally  results  in  septicsemia  through  the  admission  of 
pus  into  the  neighboring  veins. 

The  experience  of  the  late  war  seems  to  favor  the 


opinion  that,  owing  to  their  better  blood-supply  and  con- 
sequent greater  vitality,  shot  contusions  of  the  upper 
portions  of  the  body  give  more  favorable  results  than 
similar  lesions  of  the  lower  extremities. 

The  tabulated  results  from  official  records  are  given 
below  : 


NumerieaJ,  Statement  of  Shot  Contusions  of  the  Bones  of  the  Head,  Trunk,  and  Extremities. 


Seat  of  Injury. 


Shot  contusions  of  the  bones  of  the  skull 

Shot  contusions  of  the  pelvic  bones 

Shot  contusions  of  the  humerus 

Shot  contusions  of  the  forearm 

Shot  contusions  of  the  femur  and  knee. 
Shoe  contusions  of  the  leg  and  ankle. . . 
Shot  contusions  of  the  foot 


Aggregates 816 


10 
205 
194 

27 


Re- 
covery. 


273 
26 
18 
8 
144 
165 
26 


659 


55 
3 
4 
2 
61 
29 
1 


Un- 
known, 


16.7 
10.7 
18.1 
20,0 
29.7 
17,5 
3.7 


19  0 


Treated  by  con- 
servation. 


Re- 
covery. 


261 

25 

18 

7 

140 

167 

26 


634 


Fatal. 


4 

1 

46 

15 

1 


Un- 
known. 


Treated  by 
excision. 


Re- 
covery, 


12 

'i 


Treated  by 
amputation. 


Re- 
covery, 


12 


1 
15 
14 


30 


Structure  has  undoubtedly  a  great  influence  in  deter- 
mining the  severity  of  the  effects  of  contusion. 

Such  lesions  in  the  spongy  bones  or  cancellated  portions 
of  long  bones,  attended  with  extravasation  of  blood,  are 
very  likely  to  result  in  extensive  and  dangerous  necrosis, 
inasmuch  as  the  blood  confined  within  an  unyielding 
structure  interferes  by  compression  with  the  nutrient 
blood-vessels,  or,  acting  as  a  foreign  body,  destroys  the 
vitality  of  the  bone  by  setting  up  inflammatory  action. 

The  following  case  of  simple  osteomyelitis  affords  a 
typical  and  instructive  illustration  of  one  of  the  frequent 
and  grave  results  of  bone  contusions  observed  during  the 
late  war.  A  soldier  aged  thirty  years  was  wounded  at 
Cold  Harbor,  June  6,  1864  ;  he  was  admitted  to  hospital 
for  a  gunshot  wound  of  the  left  thigh,  in  the  upper  third, 
inflicted  by  a  conoidal  ball  which  penetrated  the  front  of 
the  limb  at  the  inner  side  of  the  femoral  vessels,  and  pass- 
ing backward  and  outward  through  the  limb,  lodged 
beneath  the  skin.  It  was  extracted  by  an  incision  behind, 
and  the  wound  was  regarded  as  one  of  the  soft  parts 
only.  His  general  condition  was  fair,  or  rather  below  par, 
at  the  time  ;  for  several  days  the  wound  did  well ;  about 
July  1st,  it  was  observed  that  the  patient  was  failing  in 
strength  and  emaciating  ;  stimulants,  tonics,  and  a  sup- 
porting treatment  were  ordered,  but  he  sank  into  a 
typhoid  condition,  with  warm  skin  but  without  sweat- 
ing ;  the  pulse  was  frequent  and  feeble,  the  tongue  red 
and  dry,  and  there  was  almost  entire  loss  of  appetite.  He 
became  somnolent  and  was  roused  only  with  difficulty. 
The  discharge  from  the  wound  was  at  no  time  large, 
but  the  leg  remained  swelled  and  inflamed.  He  died 
July  18th  ;  at  the  autopsy  it  was  found  that  the  bullet 
had  struck  the  shaft  of  the  femur  on  its  postero-inner 
side,  two  or  three  inches  below  the  trochanter,  grazing 
and  bruising  it.  The  aperture  of  exit  had  healed  ;  there 
was  an  abscess  about  the  place  of  injury  of  the  bone  as 
large  as  an  orange,  and  pus  had  burrowed  among  the 
muscles  of  tlie  thigh  ;  there  was  a  large  deposit  of  new 
bone  about  the  contused  portion  of  the  femur.  On  mak- 
ing a  longitudinal  section  of  the  bone,  new  osseous  tissue 
was  found  deposited  in  the  medullary  canal ;  the  marrow 
presented  the  "  red  inflammatory"  appearance  described 
by  Virchow  ;  there  was  no  thrombosis  nor  any  lesion  of 
the  arteries  and  veins.  The  body  was  much  emaciated. 
No  lesions  of  the  intestines  or  internal  organs  were 
found. 

Many  other  cases  were  not  as  simjale  in  their  course, 
but  were  complicated  with  erysipelas,  phlebitis,  and  py- 
aemia. 

Not  a  few  cases  were  reported  in  which  no  permanent 
injury  was  sustained. 

One  soldier  was  struck  by  a  conoidal  bullet  which  en- 
tered the  region  of  the  groin  and  flattened  itself  upon  the 
pubic  bone.  He  lay  upon  the  field  all  night  in  an  un- 
conscious condition,  but  after  having  been  placed  in  hos- 
pital he  did  well,  and  was  detailed  to  duty  as  a  clerk. 


Fig.  4632,— Head 


Par- 
tial Fracture. 


Another  soldier  was  struck  by  a  large  leaden  bullet  on 
the  spine  of  the  right  tibia,  between  the  middle  and  lower 
third  ;  the  ball  was  split  to  within  a  few  lines  of  its  base, 
overlapping  the  bone.  A  portion  of  the  bone  subse- 
quently came  away,  leaving  a  depression, 
but  no  serious  consequences  followed. 

Instances  are  also  adduced  in  which  mis- 
siles were  split  upon  the  bones  of  the  fore- 
arm, and  on  the  zygoma,  but  in  each  case 
little  permanent  injury  seems  to  have  re- 
sulted. In  many  cases  balls  were  found 
wedged  between  bones  without  doing  seri- 
ous harm. 

Simple  fractures  following  shot  injuries 
are  infrequent,  and  generally  result  from 
the  impact  of  projectiles  of  the  larger  class,     ^^j  Qne   and 
as  solid  shot,  grape-shot,  or  shell  fragments,     a-half  inch  of 
the  momentum  of  which    is    nearly  ex-     Left  Humerus, 
pended.  ^^^'-^ 

An  examination  of  many  cases  of  shot 
injuries  of  the  bones  of  the  extremities  has  confirmed  the 
opinion  that  shot  fractures  of  long  bones,  without  injury 
of  soft  parts,  are  more  infrequent  than  visceral  ruptures 
without  external  wounds. 

Hamilton,  in  his  "Military  Surgery,"  observes  :  "When 
the  bones  of  a  limb  are  broken  by  a  solid  shot  and  the 
integuments  are  not  torn,  the  fracture  is  seldom  simple, 
but  almost  always  the  comminution  is  excessive."  The 
cases  of  simple  fractures  reported  during  the  war  bear 
out  this  opinion. 

Partial  Fractures. — Instances  of  partial  fractures  of 
bone  in  which  a  portion  of  the  substance  has  been  cut 

out  without  a  complete 

solution  of  continuity, 

are    occasionally    met 

with.     This    lesion    is 

more  commonly  seen  in 

spongy  bones,  or  in  the 

parts  of  long  bones  well 

supplied  with    cancel- 
lated structures.    Pigs, 

4632,   4633,    and  4634, 

from  the  ' '  Medical  and 

Surgical  History  of  the 

War  of  the  Rebellion," 

represent    fractures  of 

this  kind,  and  are  gen- 
erally serious  from  the 

excessive    suppuration 

Pig.  4633. —  Lower  and  consequent  ex-  Fio.  4634,— Upper 
Third  of  Right  Fe-  haustion.  Amputation  Portion  of  Left 
mur,  showing  Par-  pvpisinn     li'Va     of^m         Tibia,     showing 

tial  Fracture.  O^    excision     has    com-      Partial  Fracture, 

monly  to  be  resorted  to 
for  the  purpose  of  saving  life.     Small  missiles,  as  bullets 
and  small  shell  fragments,  often  penetrate  a  bone  and  re- 
main fixed  with  little  splintering  and  Assuring.     Instances 
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of  this  nature  are  met  with  in  spongy  bones,  or  in  the 
cancellated  structure  of  long  bones.  A  unique  illustra- 
tion of  such  an  injury  is  shown 
in  Fig.  4635.  An  excavation  at 
the  base  of  the  great  tuberosity 
of  the  humerus,  the  shape  and  a 
little  greater  than  the  size  of  a 
conoidal  ball,  one  inch  deep,  ex- 
tends into  the  liead  of  the  bone ; 
the  walls  of  the  cavity  are  per- 
fectly smooth,  as  if  made  by  de- 
sign, and  there  is  no  Assuring  or 
Fig.  46.So.— Head  of  Right  comminution  connected  with  the 

Humerus  with  Svmmetri-   iQ-jui'y 

cal  Bullet  Groove..  '-p^^^    ^ggg   ^^^  ^gg^  gj^^.^^  ^■^^^ 

result  of  p^etration  of  a  missile  lodged  in  the  cancel- 
lated structure  of  the  femur  without  splintering. 

More  frequently 
penetration  is  ac-. 
companied  by  As- 
suring and  spl  inter- 
ing,  as  represented 
in  Fig.  4638,  where 
a  conoidal  ball  is 
shown  to  be  im- 
bedded inthe  lower 
third  of  the  femur, 
just  above  the  pa- 
tella. A  fissure  ex- 
tends upward  three 
and  a  half  inches, 
and  another  and 
independent  one 
occupies  the  outer 
surface.  This  pa- 
tient was  wounded 
by  a   Minie   ball. 


Fig.  4636.— Outer  View  of  tJpper  Third  of  Left 
Femur,  Showing  Penetration  by  a  Missile.  * 


Fia.  4637.— View  of  Fig.  4636  after  Bisection." 


which  perforated  the  quadriceps  femoris  close  above  the 
left  patella,  and  lodged  one  inch  above  the  articular  sur- 
face of  the  knee- 
joint;  recovery  fol- 
lowed amputation. 
Fig.  4639  shows 
the  lower  third  of 
a  right  femur  with 
a    conoidal    ball 
imbedded,  point 
downward,  in  the 
anterior  aspect, 
just  above  the  av' 
ticulation  ;    a    iSs- 
sure    extends  up- 
ward tlie  length  of 
the  specimen.  The 
limb    was    ampu- 
tated at  the  lower 
third  of  the  thigh  ; 
the  patient  dying 
in  a  few  hours  from  exhaustion  from  loss  of  blood. 
Figs.  4640  and  4641  represent  specimens  received  at  the 
Army  Medical  Museum  without  histo- 
ries ;  they  were  taken 
from  the  battle  -fi  elds 
of    the    Wilderness 
and  from  the  front 
of  Petersburg.    The 
fissures  do  not  extend 
into  the  knee-joint, 
although  the  point 
of  impact  was  close 
to  the  articulation. 
i  '       niMt        Perforations  of 

I  yfctOL  vD  Bone.—'Whea  shafts 
\  I  ilB^J  JHI  °^  '°°S  bones  are 
^^Sr       """«IIW    perforated   there    is 

Fig.  4638.— Lower  commonly       much  Fig.    46.39.— Fissure 

Third  of  Left  Femur,  snlinterino-    as   is   il-  of  the  Lower  Third 

Showing       Fissuring  j^  J     (  J  ^K        p  j  „  of  Bight  Femur  by 

and  Splinteriiig  by  a  ,  „,„  ^"''^"    "I  i^T  ^ "  Penetration    of   a 

Missile.  1  4643.      A    Colt  S    re-  Missile.' 


volver  ball  passed  through  the  upper  third  of  the  femur, 
from  behind  forward,  comminuting  the  bone  ;  death  oc- 
curred three  hours  after  amputation. 
In  Fig.  4643  the  tibia  had  been  perfo- 
rated below  the  head, 
causing  longitudinal 
fissures.  Figs.  4644 
and  4645  represent  a 


—       -     .™.      -   NS 

Fig.  4640.— Fissure        * *" 

of    the    Lower  Fig.  4641.— Fissure  of  the  FiG.  4642.— Section  of 

Third  of    Femur  Lower  Extremity  of  Left  Left  Femur  Perfor- 

by  a  Missile..  Femur  by  a  Missile..  ated.. 

perforation  of  the  lower  third  of  the  femur  by  a  musket- 
ball  ;  two  longitudinal  fissures  extend  upward,  and  a 
slight  one  enters  the  joint. 

In  Figs.  4646  and  4647  the  shaft 
of  the  femur  is  perforated,  with  a 
longitudinal  fissure  on  the  anterior 
surface  extending 
into  the  joint  and 
for  four  inches  up- 
ward, ending  in  a 


Fig.  4644. — Lower 
Third  of  Eight 
Fem  ur  Perfor- 
ated.. 


Fig.  4645.— Posterior 
View  of  the  Speci- 
men shown  in  Fig. 
4643.. 


Fig  .  4643.— Upper  Por- 
tion of  Left  Femur 
Perforated.. 

slight  transverse 
fissure  ;  on  the 
posterior  surface 
an  oblique  fract- 
ure runs  upward 

for  nearly  four  inches.  The  con- 
dyles are  also  separated  by  a  fis- 
sure. The  fracture  was  made  by  a 
round  musket-ball. 

Compiete  Fractures. — In  by  far  the  greater  number  of 
shot  fractures  of  bones  the  solution  of  continuity  is 
complete,  the  degree  of  comminution 
depending  upon 
the  attending  cir- 
cumstances. 

In  rare  instances, 
fractures,  trans- 
verse  or  oblique, 
but  simple  as  re- 
gards comminu- 
tion, occur.  They 
are  commonly  due 
to  the  impact  of 
partly  spent  mis- 
siles, or  to  glancing 
or  grazing  blows. 
Fig.  4648  sliows 

Fig.  4646.-Shot  Per-    an  oblique  fracture  P'O-    4647.- Posterior 
foration  of  Right  Pe-    ^f   4.t,„  ,,.,.-„„  ♦!,,■„-        '^' 
mur,  front  view..         o|  ^^^  uPxP^I  ^^™' 

of  the  left  femur 
with  a  minute  fissure  extending  to  the  lower  trochanter, 
and  a  small  portion  clipped  from  the  anterior  face  at  the 


View  of  Same  Speci- 
men.. 
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point  of  impact.  Another  illustration  of  this  rare  fract- 
ure is  given  in  Fig.  4649,  showing  the  lower  half  of  the 
right  humerus,  apparently  amputated  because  of  a  nearly 
transverse  fracture  through  both  con- 
dyles. In  these  cases  the  missile  is 
generally  found  in  close  apposition  to 
the  fracture. 

A  form  of  injury  has  been  noted 
in  which  the  bones  are 
fractured  and  commi- 
nuted, though  less 
than  usual,  at  the  point 
where  the  ball  im- 
pinged, while  at  a 
short  distance  above 
or  below  this  point  an 
oblique  or  transverse 
fracture  is  produced. 
When  the  point  of  im- 
pact is  above  the  mid- 
dle of  the  bone,  the 
fracture  is  below  ; 
when  below  the  mid- 
dle, the  fracture  is 
above  ;  Fig,  46  5  0 
shows  a  nearly  trans- 
verse fracture  in  the  middle  of  the  left 
tibia,  communicating  with  the  point  of 
impact  by  a  longitudinal  Assure.  Fig. 
4651  exhibits  the  lower  portion  of  the  left  femur  ampu- 
tated in  the  middle  third,  for  a  perforation  with  oblique 
fracture  above  the  seat  of  injury. 

Fig.  4653  represents  an  extensive  lon- 
gitudinal fracture,  implicating  the  joint, 
and  complicated  with  an  oblique  fracture 
of  the  lower  third. 

Fractures  of  this  nature  are  usually 
found  in  the  long  bones  of  the  extremi- 
ties, and  are  probably  the  result  of  the 
direct  impact  of  a  missile  at  high  veloc- 
ity, upon  bones  somewhat  firmly  fixed  by 
the  weight  of  the 
body. . 

Commonly  a  bone 
is  broken  into  many 
fragments,  some  of 
which  are  entirely 
detached  and  driven 
into  the   surround- 


Fia.  4648.— Transverse 
Fracture  of  Upper 
Third  of  Femur  by 
ConoidalBall.' 


Fig.  4649. —Trans- 
verse Fracture 
in  Lower  Third 
of  Humerus.! 


Fig.  4650.  —  Tibia, 
Represent  ing 
Transverse  Fract- 


FiG.  4651. — Lower 
Half  of  Femur, 
Showing  Trans- 
verse  Fracture.* 


ing  tissues,  while 
others  remain  con- 
nected with  one  or 

another  of  the  fragments  by  shreds  of 
periosteum. 

Over  and  above  this  shattering  and 
comminution,  effects  common  to  all 
forms  and  varieties  of  missiles,  the  ex- 
tensive splintering  and  destruction  so 
often  found  is  unquestionably  due  to 
the  wedge-like  form  and  great  force  of 
the  conoidal  bullet. 

When  the  shaft  of  a  long  bone  is  fract- 
ured about  equidistant  from  the  epiphy- 
ses, the  fissures  extend  upward  and  downward  in  about 
equal  proportion  ;  but  as  the  point  of  fracture  approaches 
the  ends,  the  tendency  is  to  split  in  the  direction  of  the 


Fig.  4652.— Lower 
Half  of  Femur 
with  Transverse 
Fracture.  * 


longer  fragment.  This  is  particularly  noticeable  in  fract- 
ure of  the  humerus  near  the  head,  when  the  general  ten- 
dency of  fissuring  is  downward. 

"    Fig.  4653  represents  the  excised  portion  of  a  left  hu- 
merus,  including   the   head  and   four 

inches  of  the  shaft.     The  fracture  is  at 

the  surgical  neck  and  extends  with  com- 
minution obliquely  down  the  shaft. 
j  Fig.  4654  shows  the  upper  half  of  a 
right  femur  ;  the  missile  struck  the  an- 
terior face  of  the  bone  a  little  below  the 
trochanter  minor,  and  shattered  and 
1  fissured  the  femur  downward.     In  Fig. 

Vi  4655  the  comminution 

^w  is  represented  as  ex- 

^  tending  upward  and 

I  downward    in    about 

equal  proportion. 
The  weapon  causing 
this  wound  was  dis- 
charged at  very  close 
range  ;  a  soldier,  be- 
coming enraged  from 
some  cause,  threw  his 
musket  from  him, 
causing  its  discharge  ; 
the  missile,  a  Mini6 
Fig.  4653.— Hnmer-  ball,  entered  the  right 
us,  Showing  Down-  i]^i„^  greatly  lacerat- 

ward  Tendencv  of    .      '^^,'  °     j,.    -^       ,  n 

Fissure.'        "       i"g  the  soft  parts  and 

comminuting  the  bone 

as  shown  by  the  figure.     The  specimen 

is  a  fair  illustration  of  the  effects  of  a 

conoidal  ball  at  short  range. 

From  a  careful  examination  of  a 
large  number  of  specimens  of  long 
bones  in  the  collection  of  the  Army 
Medical  Museum,  it  would  seem  that 
the  statement  made  by  Esmarch  is  correct,  that  "  in  com- 
minution of  a  long  bone  the  fissures  almost  never  extend 
into  the  epiphyses ;  in  the  same  manner,  injuries  of  the 
epiphyses,  only  in  some  rare  cases, 
extend  into  the  shaft,  unless  the  bul- 
let strikes  the  adjoining  border  of 
both  parts,  in  which  case  both  head 
and  shaft  are  more  or  less  commi- 
nuted." 

This  is  probably  due,  as  Esmarch 
says,  "to  the  soldier  being  generally 
young,  and  the  parts  not  consolidat- 
ed." fhe  Army  Medical  Museum 
possesses  several  specimens  showing 
this  kind  of  injury,  some  of  which 
have  been  illus- 
trated above 
(see  Figs.  4650 
and  4651). 

The  few  ex- 
ceptions to  this 
rule  seem  to 
be  in  cases  in 
which  consoli- 
is 


Fig.  4654.— Femur, 
Showing  Extensive 
Comminution.' 


dation 

plete, 
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FlQ.  4655.— Femur, 
Showing  Extensive 
Shattering  by  Co- 
noidal Ball.' 


sarily  to  cause 

this    effect,    as 

in    Fig.    4656, 

where    fissures 

extend  through 
the  head  and  into  the  shaft. 

It  has  been  shown  that  cases  of  ^i".  4656. —  Humerus, 
penetration  and  perforation  of  ISySs^''"""™  "' "'^ 
bones  may  occur  without  complete 

fracture  ;  but  this  is  contrary  to  the  more  general  rule, 
and  even  in  spongy  bones,  where  we  would  naturally  look 
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for  such  lesions,  it  will  usually  be  found  that  complete 
destruction  of  the  bone  results. 

Effect  of  Missiles  and  Projectiles  on  Nerves. — 
Shot  wounds  and  injuries  of  nerves  afforded  a  wide  field 
for  observation  and  study  during  the  late  war. 

Wounds  of  this  class,  not  implicating  the  great  nerve- 
centres,  and  not  complicated  by  severe  lesions  of  other 
tissues  and  parts,  show  a  very  small  percentage  of  mor- 
tality, but  comprise  a  class  of  injuries  which  result  too 
often  in  great  and  permanent  disabilitj',  attended  with  in- 
tense suffering  and  misery,  and  are  often  but  little  amen- 
able to  treatment. 

Early  in  the  late  war,  a  hospital  for  the  reception  and 
treatment  of  this  class  of  injuries  was  established  by  the 
Government  in  Philadelphia,  Pa.  Acting-Assistant  Sur- 
geons S.  Weir  ilitchell,  George  R.  Morehouse,  and  W. 
W.  Keen,  Jr. ,  United  States  Army,  were  placed  in  charge; 
and  to  the  experience  of  these  gentlemen  in  the  study 
and  treatment  of  the  large  number  of  cases  in  their  care 
we  are  indebted  for  the  most  valuable  contribution  to  the 
literature  of  a  much  neglected  subject. 

With  reference  to  the  above  hospital,  the  surgeons-in- 
charge  remark  as  follows  :  "  Among  the  cases  were  rep- 
resentatives of  every  conceivable  form  of  nerve  injury — 
from  shot  and  shell,  from  sabre  cuts,  contusions,  and  dis- 
locations. So  complete  was  the  field  of  study  that  it  was 
not  uncommon  to  find  at  one  time  in  the  wards  four  or 
five  cases  of  gunshot  injury  of  any  large  nerve.  It  thus 
happened  that  phenomena,  which  one  day  seemed  rare 
and  curious,  were  seen  anew  in  other  cases  the  next  day, 
and  grew  commonplace  as  our  patients  became  numer- 
ous." 

The  immediate  effects  of  shot  injuries  of  nerves  were 
pain — not  generally  felt  locally,  but  at  some  point  in  the 
distribution  of  the  nerve  ;  when  a  nerve  was  completely 
divided,  total  loss  of  sensation  in  the  parts  supplied  by 
it;  shock  more  or  less  profound,  proportionate  to  the  re- 
flex disturbance  ;  and  paralysis  of  motion  and  sensation, 
complete  or  partial. 

Of  forty-eight  cases  of  severe  shot  injuries  of  nerves, 
selected  with  a  reference  to  the  study  of  the  immediate 
effects  of  injuries,  Drs.  Mitchell,  Morehouse,  and  Keen 
found  that  "  by  far  the  greater  number  felt,  when  shot, 
as  though  someone  had  struck  them  sharply  with  a 
stick,"  and  that  "  about  one-third  experienced  no  pain 
nor  local  shock  when  the  ball  entered.  More  rarely,  the 
pain  of  the  wound  was  dagger-like  and  intense  ;  while  a 
few,  one  in  ten,  were  convinced  for  a  moment  that  the 
injured  limb  had  been  shot  away  ;  in  two  instances  of 
neck  wounds  the  pain  at  the  moment  of  wounding  was 
intense,  and  was  referred  to  the  insertion  of  the  deltoid 
muscle." 

In  a  case  of  shot  wound  of  the  leg,  it  is  reported  that 
the  patient  felt  no  Jsain,  but  had  so  vivid  an  "impres- 
sion "  of  a  wound  in  the  other  leg,  that  he  found  it  diffi- 
cult to  get  rid  of  the  erroneous  idea. 

With  reference  to  the  shock  from  wounds  of  nerves, 
the  same  authorities  say:  "Every  case  of  wound  of 
nerve-trunks  in  the  legs  fell  instantly,  and  not  one  of 
the  twelve  so  wounded  lost  consciousness  ;  yet,  in  grav- 
ity and  in  the  size  of  nerves  injured,  these  were  among 
our  worst  cases.  Of  the  remaining  tliirty-one,  seven  fell 
instantly,  unconscious ;  one  only  of  these  bled  very 
largely.  Of  the  seven,  all  were  wounded  in  the  neck, 
face,  or  arms. 

"  Of  the  total  number  of  arm  cases  (eighteen  in  all), 
two  were  of  the  class  described  above  as  falling  sense- 
less ;  of  the  remainder,  two  only  fell,  but  with  entire  con- 
sciousness and  in  full  possession  of  their  senses  ;  fourteen 
continued  standing  or  walked  away.  Of  the  wounds  of 
the  lower  neck  and  axilla,  brachial  plexus,  or  axillary 
nerves,  one  fell  senseless,  four  fell  conscious,  and  the  re- 
maining eight  suffered  no  immediate  fall.  If,  then,  we 
regard  "the  fall  with  loss  of  consciousness  as  the  most 
marked  expression  of  the  condition  known  as  shock,  we 
shall  have  some  right  to  infer  that  it  is  most  likely  to  be 
felt  severely  in  wounds  about  the  upper  third  of  the 
body." 

In  paralysis  of  nerves,  motion  is  more  frequently  im- 


paired than  sensation.  While  it  would  naturally  be 
supposed  that  both  motor  and  sensory  fibres  would  suf- 
fer cqual'damage  by  a  missile  striking  or  contusing  a 
nerve,  it  is  found  that  practically  the  motor  fibres  suffer 
most  seriously  ;  and  this  is  true  of  all  stages  of  such 
cases;  "  lesions  of  motion  are  alwaj's  the  least  readily 
relieved,  and  the  last  to  improve." 

Of  the  forty-eight  cases  above  alluded  to  as  having 
been  studied  by  the  authorities  named,  five  were  rejected 
as  being  wounds  affecting  nerves  of  single  function  ;  of 
the  remaining  fort3'-three,  "thirty-two  exhibited  total 
loss  of  motion  with  defective  sensation,  or  entire  loss  of 
that  function.  In  the  remaining  eleven  there  were  par- 
tial loss  of  motion,  and  usually  slight  loss  of  sensation." 
In  defining  total  loss  of  motion,  it  must  be  understood 
that  the  whole  limb  becomes  powerless  at  once. 

Of  injuries  caused  by  shot  wounds  of  the  great  cen- 
tres, it  may  be  stated  in  general  terms  that  the  greater 
percentage  of  such  injuries  proved  fatal  at  once,  or 
within  a  very  short  period.  Those  who  survived  the 
original  injury,  most  generally  became  the  victims  of 
insanity,  epilepsy,  or  chorea. 

When  the  spinal  cord  is  severed  or  seriously  involved, 
a  fatal  issue  ensues  more  or  less  remotely. 

Aside  from  these  graver  injuries  are  found  innumer- 
able cases  of  shot  lesions,  in  which  it  is  evident  that 
damage  is  done  to  the  nervous  centres  by  concussion, 
compression,  or  contusion,  or  in  which  are  presented  the 
phenomena  of  reflex  paralysis. 

The  following  cases,  taken  from  the  records  of  the 
war,  will  serve  to  illustrate  these  lesions  and  injuries  of 
the  spine : 

In  the  case  of  a  soldier  wounded  at  Gettysburg,  July 
1,  1863,  a  Minie  ball  entered  the  back  at  the  point  of  the 
right  shoulder-blade,  passed  across,  and  was  extracted 
three  inches  below  the  left  shoulder-blade,  deeply  im- 
bedded. The  patient  complained  of  numbness  and  loss 
of  power  in  the  legs  ;  no  displacement  or  tenderness  of 
the  spinal  column  was  apparent.  He  was  discharged  the 
service  in  January,  1864,  on  account  of  partial  paralysis 
of  the  lower  extremities,  the  result  of  his  wound,  and 
was  pensioned. 

The  last  report  received  by  the  Pension  Office  in  his 
case,  September,  1877,  states  that  the  pensioner  has  only 
partial  control  of  his  bladder  and  rectum.  This  is  not 
an  uncommon  result  of  what  are  at  first  considered  triv- 
ial wounds. 

Lieutenant  J.  F.  M.  was  wounded  June  27,  1863,  by  a 
Mini6  ball,  which  struck  him  two  inches  to  the  left  of 
the  spinal  column,  opposite  the  first  lumbar  vertebra, 
andfoUowed  up  the  spinal  column  until  it  reached  the 
spinous  process  of  the  first  cervical  vertebra,  where  it 
turned  to  the  left,  and  was  cut  out  from  beneath  the 
skin  over  the  middle  third  of  the  sterno-cleido-mastoid- 
ens  muscle.  The  lower  half  of  his  body  was  paralyzed  : 
his  symptoms  continued  to  grow  w  orse,  and  he  died  July 
12.  1868. 

A  color-sergeant  was  wounded  at  Vicksburg,  May 
19,  1863,  and  was  discharged  the  service  for  shot  wound 
of  the  spine,  with  fracture  of  the  spinous  and  transverse 
processes  of  the  ninth,  tenth,  and  eleventh  dorsal  verte- 
brre  ;  the  ball  struck  the  crest  of  the  left  ilium  three 
inches  back  of  the  anterior  spinous  process,  passed 
through  near  the  sacrum  and  lumbar  vertebral  articula- 
tion, and  was  cut  out  two  inches  to  the  right.  A  year 
later  he  is  reported  as  a  complete  paraplegic  ;  the  wound 
of  entrance  is  discharging,  and  an  opening  over  the  spine 
gives  vent  to  pus  and  pieces  of  the  vertebra.  In  1874 
the  pensioner  is  reported  as  wearing  an  apparatus  to  sup- 
port the  upper  part  of  the  body,  without  which  he  has 
no  power  to  sit  erect ;  the  legs  are  entirely  useless,  and 
he  requires  the  services  of  a  personal  attendant  contin- 
ually. 

In  some  cases  it  happens  that  the  spine  itself  escapes 
direct  injury,  but  the  lodgment  of  a  missile  in  close 
proximity  to  the  nerve-centres  causes  compression  of  the 
anterior  branches. 

The  following  case  illustrates  what  is  known  as  con- 
cussion or  "  commotion  "  of  the  spine  ;  it  is  not  supposed 
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that  any  large  nerve  could  have  been  touched  :  The  pa- 
tient, a  soldier,  was  accidentally  shot,  while  sittine;  upon 
a  fence  rail,  by  a  pistol-ball ;  it  entered  at  tlie  median 
line,  exactly  over  the  interspace  between  the  spinous 
processes  of  the  sixth  and  seventh  cervical  vertebrae,  and 
was  cut  out  on  the  left  side  of  the  neck  one  inch  below 
the  angle  of  the  jaw.  No  bone  escaped  at  the  time,  and 
the  surgeon  who  examined  'liim  felt  assured  that  there 
was  no  fracture.  The  patient  thinks  he  was  looking  to 
the  left  when  shot  ;  if  he  be  correct  as  to  his  position, 
the  ball  could  have  come  near  to  no  part  of  importance 
except  the  spine,  and  in  any  case,  it  would  be  difficult  to 
assert  that  it  could  have  wounded  tlie  cervical,  and  still 
less  the  brachial,  plexus.  He  fell  senseless,  and  was  con- 
veyed to  a  hospital  tent,  but  recovered  his  senses  within 
two  hours.  He  then-found  that  he  had  neither  motion 
nor  feeling  in  any  of  his  limbs — the  trunk  was  equally 
powerless,  and  he  was  unable  to  feel  the  bed  upon  which 
he  rested.  Gradually,  sensation  first,  and  then  the  power 
of  voluntary  motion,  returned  to  the  whole  right  side. 
Within  a  month  the  left  side  improved,  with  the  excep- 
tion of  the  left  arm.  Five  months  after  the  injury  his 
condition  is  reported  as  follows :  General  loss  of  flesh, 
left  arm  markedly  atrophied  ;  no  notable  difference  in 
legs;  the  left  shoulder  much  atrophied,  especially  the 
deltoid  ;  the  left  hand  is  congested  and  swollen,  with 
burning  pains  in  the  palm  ;  the  left  leg  is  weaker  than 
the  right,  and  his  gait  is  awlcward  from  his  swinging  his 
right  leg  outward  and  forward. 

Cases  of  reflex  paralysis  are  met  with  as  a  result  of 
shot  wounds  of  nerves,  and  among  those  recorded  may 
be  mentioned  those  in  which  paralysis  of  some  remote 
part  or  organ  has  been  occasioned  by  the  injury  done  to 
some  large  nerve,  or  to  some  portion  of  the  body  which 
is  richly  supplied  with  nerve  branches  of  even  secondary 
size  and  importance. 

These  injuries  are  rare  ;  of  sixty  or  more  studied  by 
Mitchell,  Morehouse,  and  Keen,  only  seven  cases  of  re- 
flex paralysis  of  remote  parts  or  organs  were  met  with 
in  which  the  influence  was  severe  or  prolonged.  In  the 
majority  of  the  cases  reflex  effects  are  slight  and  tran- 
sient, and  could  perhaps  be  better  observed  on  the  battle- 
field, was  not  the  attention  of  surgeons  taxed  to  the  ut- 
most by  the  more  palpable  wounds  thrust  upon  them. 

Among  the  reflex  effects  alluded  to  may  be  classed 
the  cases  of  syncope,  arrest  or  disturbance  of  the  heart's 
action,  the  great  pallor,  weakness,  and  depression  attend- 
ant upon  shock  after  injury  ;  and  among  the  more  severe 
and  prolonged  effects,  paralysis  of  sensation  and  motion, 
and  of  special  senses. 

But  few  eases  of  injuries  of  nerves  of  special  sense 
caused  by  missiles  are  recorded  as  having  occurred  dur- 
ing the  late  war.  Among  these  are  noted  two  cases  in- 
volving the  whole  or  branches  of  the  sympathetic  nerve  ; 
two  cases  of  shot  wounds  of  the  portio  dura  of  the  sev- 
enth pair,  and  one  of  injury  of  the  facial  nerve  resulting 
in.facial  paralysis  and  great  distortion  ;  this  latter  patient 
also  suffered  loss  of  sight  in  the  left  eye,  and  of  hearing 
in  the  left  ear. 

Nerve-trunks  may  be  completely  severed  by  a  missile, 
or  they  may  be  partially  divided  and  lacerated  ;  they  may 
be  contused  by  the  near  passage  of  a  missile  which  has 
insufficient  power  to  divide  or  lacerate,  or  which  has  ex- 
pended its  force  on  neighboring  tissues.  As  in  the  case 
of  arteries,  their  position  and  surroundings  tend  to  pro- 
tect them,  and  it  is  probable  thattheir  mobility  and  form 
may  enable  them  to  slip  aside  and  escape  damage  from  a 
passing  missile. 

Mitchell,  Morehouse,  and  Keen  add  to  the  above  more 
common  forma  of  shot  injury,  those  from  cicatricial 
pressure,  and  those  from  the  extension  of  diseased  pro- 
cesses from  wounded  nerves  to  those  which  are  healthy. 
The  same  authors  consider  injuries  from  concussion  of  a 
nerve  to  be  those  "  most  apt  to  be  permanent  and 
serious. "  The  persistence  and  severity  of  the  .symptoms — 
such  as  shock,  pain,  and  partial  or  complete  loss  of  mo- 
tion and  sensation — and  the  extent  of  loss  of  function, 
seem  to  indicate,  in  some  degree,  the  remote  effects  gen- 
erally to  be  expected. 
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Instances  of  immediate  death  from  injuries  of  nerve- 
trunks  are  probably  rare,  though  it  is  not  difficult  to 
conceive  of  such  disturbance  of  central  ganglia  as  may 
induce  a  fatal  result,  and  actual  cases  of  this  kind  are  not 
wanting  in  the  records. 

The  important  labors  of  Mitchell,  Morehouse,  and 
Keen  in  the  vast  field  presented  by  the  organization  of  a 
hospital  for  diseases  and  injuries  of  nerves,  cannot  be 
better  appreciated  than  in  their  clinical  observations  upon 
the  remote  effects  of  nerve  injuries. 

"  Most  of  the  cases  presented  phenomena  which  are 
rarely  seen,  and  wliich  were  naturally  foreign  to  the  ob- 
sei'vation  even  of  those  surgeons  whose  experience  was 
the  most  extensive  and  complete.  Nowhere  were  these 
cases  described  at  length  in  text-books,  and  their  treat- 
ment was  passed  over  in  silence.  In  the  great  mono- 
graphs on  military  surgery  this  defect  is  still  so  complete 
that  wounds  of  nerves  are  there  related  rather  as  curiosi- 
ties and  as  matters  for  despair,  than  with  any  view  to 
their  full  clinical  study  and  systematic  treatment." 

In  cases  of  nerve  injury,  immediate  symptoms,  when 
not  severe,  may  pass  away,  leaving  the  patient  uninjured, 
but  by  far  the  more  common  result  is  that,  while  there 
may  be  a  temporary  improvement,  there  is  a  permanency 
of  certain  symptoms,  especially  those  of  paralysis  of 
movement  and  sensation.  As  time  progresses,  others  are 
added  which  give  the  case  a  hopeless  aspect,  viz. ,  altered 
nutrition,  changes  in  calorification,  persistent  pain,  and 
other  sensory  phenomena. 

Atrophy  of  muscles  certainly  follows  complete  division 
of  nerves,  when  there  is  no  subsequent  repair.  The 
muscles  waste,  the  areolar  tissue  shrinks,  vessels  fade 
from-  view,  and  the  pulse  becomes  feeble  and  small. 
These  processes  go  on  with  certainty  until  nothing  is  left 
but  bone  and  degenerated  areolar  tissue,  covered  with 
skin  altered  in  its  appearance  and  functions. 

Among  the  forms  of  altered  nutrition,  that  of  the  skin, 
noticed  by  Paget,  is  not  infrequently  seen  ;  reference  is 
made  to  the  "glossy  fingers  ;"  in  well-marked  cases  the 
fingers  which  are  affected — and  it  may  be  confined  to  one 
or  two  of  them — are  usually  tapering,  smooth,  hairless, 
devoid  of  wrinkles,  glossy  pink  or  rudd}',  or  blotched  as 
if  with  permanent  chilblains  ;  they  are  commonly  very 
painful,  especially  on  motion,  the  pain  extending  up  the 
arm.  In  most  of  the  cases  this  condition  of  the  fingers 
is  attended  with  very  distinct  neuralgia,  both  in  them 
and  in  the  arm.  Out  of  fifty  partial  nerve  lesions  under 
treatment  in  the  hospital  for  nervous  diseases  and 
injuries,  this  condition  existed  in  nineteen,  and  the 
description  of  the  symptoms  agrees  well  with  that  of 
Paget. 

Eczematous  eruptions  are  a  frequent  accompaniment 
of  this  condition  of  the  skin. 

In  many  cases  of  altered  nutrition,  the  hair  disappears 
from  the  affected  region,  and  a  remarkable  alteration  in 
the  nails  is  noticed,  consisting  in  longitudinal  curving, 
and  an  extreme  arching,  with,  generally,  a  thickening  of 
the  cutis  beneath  its  extremity  ;  distressing  ulceration  is 
apt  to  occur  at  the  angles  of  the  nails  of  the  toes,  when 
they  are  affected,  which  is  inveterate,  despite  every  care 
and  attention. 

Acute,  painful  swelling  of  Joints  is  often  a  sequence 
of  nerve  injuries  ;  it  is  distinct  from  swelling  due  to  in- 
flammatory action  about  the  wound,  but  is  more  per- 
manent and  persistent  ;  when  the  acute  stage  passes,  the 
tissues  about  the  articulations  become  hardened,  and 
partial  anchylosis  results;  so  that,  in  many  cases,  the  only 
final  cause  of  loss  of  motion  is  due  to  this  state  of  the 
joints.  Of  all  agencies  which  impede  movement,  it  is  the 
most  difficult  to  relieve. 

After  complete  division  of  nerves  the  secretions  of  the 
skin  are  generally  absent,  while  incomplete  division  re- 
sults in  a  variable  condition  of  this  function  ;  in  some 
cases  there  is  excessive  sweating,  limited  to  the  area  of 
the  surface  affected.  Cases  of  perverted  secretion,  acid 
sweating,  and  perspiration  of  a  disgusting  odor  have 
been  noted  after  incomplete  division  of  nerves. 

Lesions  of  sensation  are  always  present  in  some  de- 
gree.    Hyperesthesia    and    anesthesia  are    very  com- 
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monly  observed.  Neuralgia  is  of  great  frequency  and 
persistence,  stubbornly  resisting  treatment.  Its  favorite 
seats  seem  to  be  the  hand  and  foot ;  other  portions  of 
the  body  are  less  frequently  attacked.  Severe  neuralgia 
may,  in  some  instances,  be  due  to  the  presence  of  foreign 
bodies,  as  fragments  of  lead  from  a  bullet,  splinters  of 
■wood,  iron,  or  bone  pressing  upon  or  imbedded  in  a 
nerve-trunk  ;  the  pain  in  such  cases  is  always  acute  and 
persistent.  Not  infrequently  neuralgia  assumes  such  an 
intensity  as  to  react  upon  the  whole  economy,  leading  to 
nervous  prostration  and  break-down. 

Paralysis  of  the  motor  nerves  from  shot  injuries  varies 
in  all  degrees  of  intensitj'  and  completeness.  The  fol- 
lowing case  possesses  interest  on  account  of  the  motor 
lesion,  and  also  as  presenting  well-marked  reflex  effepts  : 

A  sergeant,  engaged  in  scouting,  was  wounded  by 
three  leaden  slugs,  one  striking  the  right  hip,  another 
the  right  arm,  and  the  third  lodging  in  the  left  shoulder. 
The  wounds  of  the  hip  and  arm  gave  no  subsequent 
trouble  ;  the  wound  in  the  shoulder  was  deep  and  pain- 
ful. 

The  slug  entered  just  over  the  third  left  rib,  about  in 
a.  line  with  the  middle  of  the  clavicle,  and  passed  up- 
ward and  backward,  lodging  in  the  deep  muscles.  The 
pain  was  sharp  and  tingling,  accompanied  by  a  beating 
or  throbbing  sound  in  the  left  ear,  and  the  eyes  became 
very  sensitive  to  light ;  all  these  symptoms  gradually  dis- 
appeared, and  he  rejoined  his  command.  In  about  a  year 
his  eyesight  had  failed  to  such  a  degree  as  to  require  posi- 
tive glasses,  and  he  suffered  attacks  of  neuralgia  of  the 
cardiac  region. 

This  condition  remained  unchanged  for  nearly  twenty 
years,  when  he  fell  down  a  flight  of  stairs,  strikingupon 
the  left  shoulder.  The  day  after  the  fall,  while  writing, 
he  suddenly  lost  the  power  over  the  fingers  of  the  left 
hand,  and  soon  after  the  whole  left  arm  became  power- 
less. He  could  not  rise  from  his  chair  on  account  of 
weakness  of  the  left  leg  ;  and  soon  paralysis  of  the  whole 
left  side  ensued  ;  this  general  condition  improved  in  a, 
few  days,  leaving  the  left  arm  and  hand  useless. 

Feeling  that  the  slug  in  the  shoulder  was  probably 
the  cause  of  the  trouble,  he  had  it  removed  ;  it  was  about 
the  calibre  of  a  lead-pencil,  three-fourths  of  an  inch  long, 
and  flattened  at  both  ends  ;  it  weighed  one  hundred  and 
twenty-seven  grains.  After  the  removal  of  the  slug  the 
numbness  gradually  disappeared  from  the  hand  and  arm, 
and  in  six  weeks  these  members  had  recovered,  with  the 
exception  of  a  slight  weakness.  The  eyesight,  which  for 
nearly  twenty  years  had  compelled  the  use  of  glasses, 
improved  to  the  extent  that  they  were  no  longer  needed 
or  used.  There  was  also  great  diminution  of  the  cardiac 
neuralgia  from  which  he  had  long  suffered. 

The  prognosis  of  motor  injuries  is  uncertain,  and  is 
largely  dependent  on  whether  the  loss  of  function  is 
complete  or  incomplete  ;  if  a  muscle  responds  to  the  will 
after  the  injury,  there  is  a  reasonable  hope  of  increasing 
gain  and  restoration  of  power  ;  early  loss  of  tone,  rapid 
shrinking  of  muscular  tissue,  and  contraction,  when  not 
merely  spasm,  are  bad  indications.  They  show  loss  of 
nutritive  fibre,  and  result  in  deformity  and  permanent 
loss  of  power. 

As  results  of  motor  imralysis,  are  found  loss  of  motion 
from  alteration  of  joints,  contracted  muscles,  spasmodic 
affections,  and  tremors. 

Drs.  Mitchell,  Morehouse,  and  Keen  made  a  .series  of 
carefully  conducted  experiments  on  the  condition  of  calori- 
fication in  injuries  of  the  nerves.  The  results  of  a  num- 
ber of  grave  cases  are  summed  up  as  follows  :  "  It  was 
observed  that  the  member,  the  nerves  of  which  were  af- 
fected, was  nearly  always  colder  than  the  other,  wliether 
the  nerve  lesion  was  extensive  or  trifling.  In  two  cases 
there  was  no  difference.  One  of  these  was  an  instance 
of  total  motor  palsy  below  the  knee,  with  good  tactile 
feeling  preserved,  and  without  atrophies.  The  other  was 
a  wound  of  the  portio  dura  of  the  seventh  nerve  ;  the 
motor  palsy  complete,  sensation  perfect.  Five  cases  had 
a  higher  temperature  in  the  wounded  limb  than  in  the 
sound-  member.  At  the  time  of  the  observations  we 
had  no  wound  in  which  complete  division  of  all  of  the 


nerves  of  a  part  had  occurred  ;  and,  in  fact,  this  is  a  rare 
accident.  The  sole  exceptions  were  wounds  of  the  sev- 
enth pair.  One  of  these  we  examined  as  to  temperature, 
but  with  no  notable  result  ;  there  was  no  difference  be- 
tween the  two  sides." 

Effects  of  Missiles  and  Pkojectiles  on  Blood- 
vessels.— Wounds  of  blood-vessels  by  missiles  and  pro- 
jectiles were  few  in  comparison  with  the  total  number 
of  shot  wounds  recorded  during  the  late  war.  In  the 
general  consideration  of  these  injuries,  the  question  as 
to  the  particular  character  of  the  missile  does  not  appear 
to  assume  much  practical  importance  ;  in  fact,  it  is  difii- 
cult  to  distinguish  the  effects  of  injuries  inflicted  by  one 
or  the  other  of  the  more  common  forms  of  bullets. 

It  is  probable,  from  the  general  conditions  pertaining 
to  missiles,  that  a  round  ball  will  more  frequently  con- 
tuse than  divide  a  blood-vessel,  while  the  contrary  may 
be  expected  to  result  from  an  injury  by  a  conoidal  bul- 
let ;  but  perforations  by  round  balls  have  been  observed. 

Distorted  balls,  pieces  of  shell,  fragments  of  stone  and 
iron,  and  splinters  follow  the  general  rule  common  to  all 
missiles,  by  contusion,  cutting,  and  puncturing  blood- 
vessels. 

The  graver  lesions  due  to  the  impact  of  large  projec- 
tiles are  so  manifest  in  their  character  as  to  need  no  com- 
ment. 

The  position  of  the  larger  trunks  of  the  principal 
blood-vessels  tends  to  give  them  immunity  from  acci- 
dent. 

They  are  deeply  placed,  sheltered  by  bony  framework, 
protected  by  soft  parts  and  by  fasciae  capable  of  deflect- 
ing the  course  of  a  missile  ;  their  investing  sheaths  are 
strong  and  tough  ;  having  a  certain  degree  of  freedom 
of  motion,  they  are  able  to  slip  aside  and  elude  a  passing 
missile  ;  their  tubular  form  and  easily  compressed  fluid 
contents  are  also  elements  of  safety. 

All  of  these  conditions  may  have  their  influence  in 
contributing  to  the  many  fortunate  escapes  from  severe, 
perhaps  fatal,  injury  common  to  the  experience  of  every 
military  surgeon. 

The  following  are  cases  in  point : 

A  soldier  was  wounded  while  on  picket,  by  a  ball, 
whether  round  or  conoidal  is  not  known,  which  entered 
the  right  thigh  near  the  lower  angle  of  Scarpa's  space, 
eluded  or  pushed  aside  the  femoral  vessels,  passed  up- 
ward, and  escaped  posteriorly.  Very  little  haemorrhage 
followed,  though  he  walked  a  considerable  distance. 
No  bad  symptoms  developed,  and  he  made  a  rapid  recov- 
ery. 

In  another  case,  a  musket-ball  lodged  between  the  car- 
otid artery  and  jugular  vein,  pressing  the  vein  forward 
to  such  an  extent  that  the  vessel  was  collapsed  and  little 
or  no  blood  passed  through  it. 

In  still  another  case,  a  musket-ball  passed  on  a  level 
with  the  pomum  Adami,  between  the  jugular  vein  and 
carotid  arterj-,  without  injuring  either  vessel. 

Aside  from  the  injury  of  large  trunks  which  are  im- 
mediately fatal,  it  would  appear  that  the  numberof  cases 
of  wounds  of  important  blood-vessels  is  small.  It  is 
stated  that  in  the  campaign  of  the  Army  of  the  Potomac 
from  the  Rapidan  to  the  James,  in  May,  June,  and  July, 
1864,  of  a  total  of  36,508  gunshot  wounds,  only  27  be- 
longed to  this  category. 

Dr.  Longmore  ("  Gunshot  Injuries,"  etc.)  says  :  "  Out 
of  4,434  wounds  detailed  in  the  British  returns  of  the  Cri- 
mean War,  only  15  wounds  of  arteries  were  registered." 

Surgeon  Goldsmith,  U.  S.  V.,  desiring  to  know 
whether  external'  primary  hoemorrliage  often  occurs  as 
the  instant  result  of  sliot  wounds,  placed  himself  near 
the  line  of  battle  and  observed  only  one  case,  a  soldier, 
struck  in  the  neck,  the  ball  severing  the  carotid,  and  re- 
sulting fatally  before  he  could  reach  him. 

In  the  following  case  almost  instant  death  ensued 
from  the  perforation  of  the  carotid  artery  :  Lieutenant- 
Colonel  B.  A.  K.  was  shot  at  Suffolk,  Va. ,  at  about 
4  a.m..  April  12,  1863.  He  uttered  a  brief  ejaculation 
after  he  was  shot  and  died  instantly.  At  an  autopsy 
made  upon  the  body  it  was  found  that  the  commou  caro- 
tid was  absolutely  perforated  from   before,  backward. 
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there  being  a  rourwiish  opening  in  the  anterior,  and  a 
somewhat  longitudinal  one  in  the  posterior  wall,  the 
two  lateral  portions  being  entire  ;  the  par  vagum  and 
jugular  vein  were  uninjured.  The  missile  was  a  conical 
pistol-ball,  and  quite  a  size  larger  than  the  diameter  of 
the  artery. 

The  passage  of  a  missile  through  any  part  of  the  body- 
will  necessarily  divide  and  lacerate  many  small  blood- 
vessels, but  serious  hemorrhages  seldom  follow,  as  per- 
manent retraction  of  the  wounded  vessels  takes  place  at 
once. 

When  an  artery  of  some  size  is  completely  divided  by 
the  impact  of  a  large  or  small  projectile  at  high  velocity 
there  may  be  a  gush  of  blood  ;  but  the  immediate  retrac- 
tion of  the  inner  and  middle  coats,  and  the  formation  of 
a  coagulum,  will  generally  prevent  further  hasmorrhage, 
and  secure  the  patient  for  the  time,  at  least. 

In  84  of  118  cases  of  complete  division  of  the  large  ar- 
teries no  primary  bleeding  was  observed,  while  in  34 
cases,  or  28.8  per  cent,  the  injury  was  followed  by  pri- 
mary hsemorrhage. 

Summary  of  One  Hundred  and  Eighteen  Cases  of  Complete 
Division  of  the  Larger  Blood-vessels,  Indicating  the  Num- 
ber of  Cases  in  which  Primary  Bleeding  Occurred. 
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The  proportion  of  primary  bleedings  to  the  number  of 
cases  in  which  the  vessels  were  completely  divided  is 
rather  larger  than  that  observed  by  Dr.  Lidell,  who 
found  that  in  twenty  cases  the  bleeding  ceased  spontane- 
ously in  all  but  three. 

In  some  cases,  in  which  the  division  of  the  blood-vessel 
is  followed  by  primary  haemorrhage,  it  is  possible  that 
some  foreign  body  may  be  thrust  into  the  open  lumen  of 
the  artery  which  will  prevent  retraction,  while  insuffi- 
cient to  act  as  a  plug  ;  or  that  there  may  have  been  pa- 
ralysis of  the  nerves  of  the  arterial  coats,  preventing 
their  retraction. 

Cases  of  partial  division  of  vessels  more  frequently 
come  under  the  observation  of  the  surgeon.  In  these 
cases  it  is  usually  found  that  only  a  portion  of  the  cali- 
bre of  the  vessel  is  carried  away,  or  that  perforation  has 
taken  place. 

Under  such  circumstances  the  retraction  of  the  vessel 
is  rendered  impossible,  and  haemorrhage  ensues  propor- 
tionally to  the  size  of  the  artery  and  of  the  wound.  A 
case  of  shot  perforation  of  the  carotid  has  been  cited 
above  ;  and  a  perforation  of  the  right  primitive  iliac  is 
shown  in  Pig.  4657.  The  injured  man  died  in  twelve 
minutes.  If  a  wounded  artery  is  large  the  haemorrhage 
will  be  profuse  and  attended  with  speedily  fatal  results, 
unless  help  is  at  once  at  hand,  as  in  the  case  of  an  officer 
who  was  wounded  by  a  partially  spent  rifle-bullet  in  the 
front  of  the  left  thigh.  Profuse  haemorrhage  ensued,  fol- 
lowed by  syncope.  Several  surgeons  were  close  at  hand 
and  promptly  arrested  the  bleeding  with  a  tourniquet ; 
later  the  wound  was  enlarged  and  the  femoral  artery 
ligated  above  and  below  the  injured  point.  The  wound 
was  situated  about  four  inches  below  Poupart's  ligament, 
and  about  an  inch  below  the  profunda.  On  the 
eighteenth  day  there  was  a  second  haemorrhage  of  about 
eight  ounces  ;  it  ceased  with  compression  and  quiet,  and 


there  was  no  return.  Had  not  this  officer  received  in- 
stant help,  a  fatal  issue  could  hardly  have  been  averted. 

In  the  case  of  a  soldier  whose  femoral  artery  had  been 
perforated  there  was  copious,  instant  haemorrhage, 
which  was  arrested  by  the  prompt  application  of  a  tour- 
niquet. Bleeding  recurred  on  the  sixth  day,  and  was 
again  arrested  by  pressure  ;  the  wound  became  unhealthy, 
and  the  patient  died  on  the  tenth  day  after  the  injury. 
Prompt  operative  interference  would  have  afforded  a 
chance  of  life. 

Sometimes  haemorrhage  will  continue,  though  it  may 
be  retarded  by  the  formation  of  a  coagulum  in  the  track 
of  the  wound  ;  but  the  tendency  is  to  form  a  diffuse  trau- 
matic aneurism,  which,  untreated,  will  exhaust  the  pa- 
tient by  frequently  recurring  haemorrhages. 

In  the  greater  number  of  cases  injury  to  blood-vessels 
was  caused  by  contusion. 

Missiles  with  low  velocities,  or  those  whose  force  is 
partially  expended  previous  to  contact  with  the  artery, 
seldom  divide  or  penetrate  the  vessel,  but  contuse  the 
arterial  coats,  destroying  or  impairing  their  vitality,  and 
establishing  inflammatory  ac- 
tion which  results  in  the  re- 
moval of  a  slough  at  definite 
periods,  accompanied  by  pro- 
fuse secondary  haemorrhage. 
In  some  cases  the  resulting 
inflammation,  or  the  injury 
to  the  vasa  vasorum,  effects  a 
partial  or  complete  occlusion 
of  the  arterial  tube  ;  if  the 
collateral  circulation  becomes 
well  established,  recovery  may 
take  place  ;  but  fatal  gangrene 
of  the  extremity,  deprived  of 
its  blood-supply,  very  com- 
monly supervenes. 

This  condition  is  well  illus- 
trated by  the  case  of  a  soldier 
who  was  wounded  in  the  su- 
perior portion  of  the  left 
thigh,  and  posterior  part  of 
the  neck  of  the  left  femur. 
After  considerable  exposure 
upon  the  battle-field,  the  left 
leg  and  foot  of  the  patient 
were  found  to  be  cold  and  in- 
sensible ;  shortly  after,  a  line 
of  demarcation  appeared  en- 
circling the  ankle  at  the  mal- 
leoli ;  amputation  at  the  union 
of  the  middle  and  lower  third 
of  the  leg  was  performed,  but 
the  man  died  on  the  forty- 
eighth  day  after  the  injury. 

course  of  the  ball  to  have  been  posterior  to  the  femoral 
artery,  impinging  upon  its  sheath,  for  the  wall  of  the  ar- 
tery was  thickened  at  this  point  and  was  of  a  brownish 
color,  and  the  calibre  of  the  vessel  was  diminished  one 
half  ;  a  fine  coagulum  filled  the  sheath  for  a  distance  of 
one  inch  below  the  track  of  the  ball.  The  gangrene  in 
this  case  was  clearly  due  to  the  diminution  of  the  calibre 
of  the  artery,  assisted  probably  by  the  exposure  to  cold 
and  wet  which  the  soldier  had  suffered. 

Not  infrequently,  spicula  of  bone,  driven  before  a 
missile,  puncture  vessels,  and  although  they  may  not  be 
productive  of  immediate  trouble,  set  up  inflammatory 
action,  followed  by  ulceration  and  sloughing  with  sec- 
ondary hsemorrhage. 

A  soldier  received  a  compound  fracture  of  the  lower 
third  of  the  femur,  by  a  conoidal  ball,  necessitating  a 
secondary  amputation  at  the  middle  third  of  the  thigh. 
The  femur  was  found  to  be  much  shattered,  and  the  pop- 
liteal artery  ruptured  by  a  spiculum  of  bone. 

Wounds  closely  resembling  incised  wounds  are  caused 
by  sharp-edged  shell  fragments  flying  with  great  velocity  ; 
but  a  certain  amount  of  contusion  and  laceration,  always 
present,  separates  them  from  the  class  of  purely  incised 
wounds. 


Pig.  4667.— Showinf 
foration  of  Right 
Iliac  Artery. 1 
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Missiles  and  foreign  bodies  lodging  sometimes  act  as 
plugs,  restraining  for  a  time  hsemorrhage  from  a  wonnded 
blood-vessel.  An  interesting  case  of  occlusion  of  the 
common  carotid  is  reported  by  Surgeon  John  A.  Lidell : 
A  soldier  died  of  secondary  hseraorrhage,  who  had  been 
wounded  by  a  round  ball,  nearl}'  spent,  which  had  struck 
the  lower  jaw  well  forward,  and  had  been  deflected 
downward,  backward,  and  a  little  forward  in  such  a 
manner  as  to  pass  obliquely  through  the  left  carotid  artery 
and  to  lodge  in  the  sheath  of  that  vessel  underneath  the 
omohyoid  muscle,  pressing  somewhat  upon  the  par 
vagum,  and  occluding  completely  the  proximal  end  of  the  di- 
■cided  artery.  The  haemorrhage  occurred  fourtee/i  days 
after  the  injury  ;  it  came  on  suddenly  and  was  very  pro- 
fuse, causing  "death  in  a  few  hours.  At  the  autopsy  it 
was  found,  that  the  dii-ided  carotid  artery  teas  still  occluded, 
on  tlie  side  of  the  icound  toicard  the  heart,  by  the  impacted 
ball  ;  that  tlte  hmmorrha<ie  occurred  from  rupture  or  spon- 
taneous opening  of  a  small  false  aneurism  which  had  formed 
on  the  distal  ectremity  of  the  wounded  artery  ;  that  the 
hmmoiThage  was  not  direct,  but  reciirrent,  in  character;  and 
that  it  could  not  hare  been  arrested  without  the  application 
of  a  ligature  to  the  vessel  on  the  distal  side  of  the  wound. 
A  remarkable  and  unique  feature  of  this  case  is  that  the 
traumatic  aneurism  had  formed  on  the  distal  end  of  the 
divided  common  carotid  artery,  the  occurrence  of  which 
seems  to  have  been  favored  by  the  free  anastomosis 
which  exists  between  the  terminal  branches  of  both  the 
external  and  internal  carotids  of  the  two  sides  of  the 
body. 

In  another  case  an  autopsy  revealed  the  presence  of  a 
ball  resting  upon  the  right  vertebral  artery,  which  had 
been  extensively  lacerated  at  the  point  where  it  passes 
through  the  foramen  of  the  transverse  process  of  the 
atlas,  and  had  probably  acted  as  a  plug  in  preventing 
hcemorrhage  from  that  artery,  as  no  clots  of  blood  were 
discovered  at  the  seat  of  injury.  Death  in  this  case  was 
the  result  of  repeated  secondary  haemorrhages,  from  u, 
traumatic  aneurism  of  the  right  internal  carotid  arterj', 
which  had  been  wounded  by  the  missile  in  its  course. 

Lodgment  op  Missiles  and  Projectiles. — Cases  of 
lodgment  of  missiles,  projectiles,  and  foreign  bodies  in 
the  persons  of  the  wounded  in  battle  are  common,  and 
many  such  are  noted  during  the  late  war. 

Round  balls  are  more  prone  to  lodge  than  those  of  a 
conoidal  form,  as  would  naturally  be  inferred  from  the 
rapidity  with  which  the  former  lose  their  initial  velocity, 
and  the  resistance  offered  to  their  passage  through  the 
tissues  of  the  body. 

Conoidal  balls  at  ordinary  range  preserve  sufficient 
force  to  perforate  the  body ;  but  at  long  range,  or  with 
velocity  diminished  by  contact  with  intervening  objects 
before  reaching  the  body,  or  when  the  posture  is  such  as 
to  compel  a  long  course  through  the  tissues,  lodgment 
very  commonly  occurs.  As  a  general  rule,  the  lodgment 
of  conoidal  miss'les  is  deeper  than  that  of  round  balls. 

The  collection  of  the  Army  Jledical  Museum  at  Wash- 
ington, D.  C,  furnishes  many  specimens,  not  only  of 
missiles  and  projectiles  proper,  removed  from  the  persons 
of  soldiers,  but  also  of  foreign  bodies,  as  coins,  buttons, 
pieces  of  pocket-knives,  shreds  of  clothing,  portions  of 
the  accoutrements  of  the  soldier,  and  fragments  from 
objects  torn  off  by  the  force  of  missiles,  as  iron  wire  from 
the  bail  of  a  tin  bucket,  a  portion  of  a  ramrod,  a  tompion 
nearly  entire,  etc. 

Not  infrequently,  pieces  of  bone  or  teeth  from  a 
wounded  comrade,  driven  before  a  missile,  become  them- 
selves wounding  missiles. 

Splinters  of  wood  aud  iron,  stones,  and  dfibris  from 
artillery  caissons  and  carriages,  from  breastworks  and 
defences,  acted  in  a  similar  manner. 

All  parts  of  the  body  share  the  liability  to  lodgment. 

The  direct  effects  of  lodgment  are  those  common  to 
the  presence  of  foreign  bodies,  generally,  in  the  tissues  of 
the  human  structure ;  they  become  the  centres  and 
sources  of  irritation,  liable  to  be  followed  by  symptoms 
of  every  degree  of  severity  in  nature's  efforts  to  rid  her- 
self of  the  offending  matter. 

The  symptoms  largely  depend  upon  the  size,  nature, 


and  form  of  the  intruding  body  ;  also  upon  the  region  of 
the  body  involved.  The  most  serious  results  follow  the 
lodgment  of  missiles  and  foreign  bodies  in  joints  and 
cavities  of  the  body,  or  in  organs  necessary  to  life  ;  even 
small  missiles,  with  qualities  the  least  irritating,  may  be 
the  cause  of  great  mischief  by  the  production  of  tetanus 
and  haemorrhage,  when  lodged  where  they  may  cause 
pressure  upon  nerves  and  blood-vessels. 

Passing  from  the  more  immediate  or  primary  effects 
of  irritation  and  inflammation  resulting  from  the  lodg- 
ment of  foreign  bodies,  we  find  that  the  usual  tendency 
of  their  continued  presence  is  to  prevent  or  retard  the 
course  of  healing.  Cicatrization  is  slow  and  liable  to  be 
interfered  with  by  any  aggravation  of  the  primary  irri- 
tation ;  the  wound  takes  on  a  condition  of  chronic  in- 
flammation, sinuses  form  with  purulent  discharges,  sap- 
ping and  undermining  the  strength  and  vigor  of  the 
patient,  and  opening  the  way  for  the  invasion  of  any  of 
the  surgical  complications. 

Especially  does  this  seem  to  be  true  of  substances  of 
organic  nature,  as  shreds  of  wool  or  cotton,  or  splinters 
of  wood. 

Until  such  substances  are  removed  by  nature  or  art, 
the  progress  of  the  case  is  usually  held  in  abeyance. 

Foreign  bodies  of  a  metallic  nature,  particularly  those 
with  smooth  surfaces,  seem  to  act  more  kindly,  fre- 
quently permitting  the  closure  of  the  wound  ;  but  if  their 
location  is  such  as  to  subject  them  to  frequent  moye- 
ments,  the  wound  is  liable  to  reopen  ;  this  process  will 
be  repeated  until  the  offending  body  is  removed  or  dis- 
charged. 

Lodged  missiles  tend  to  move  or  change  their  position. 
Slowly  and  gradually  the  substance  will  work  to  the  sur- 
face of  the  body,  where  it  will  form  an  abscess  and  be 
discharged,  or  it  may  tend  toward  the  internal  surfaces 
of  the  great  cavities,  where  its  presence  may  be  produc- 
tive of  harm  ;  or,  on  the  other  hand,  it  may  be  harmlessly 
ejected  from  the  body.  Thus  balls  lodged  in  or  about 
the  abdominal  region,  and  of  which  the  exact  position 
had  not  been  ascertained,  have  finally  been  passed  at 
stool,  per  iiias  naturodes. 

Scraps  of  iron  aud  lead  have  been  known  to  work  their 
way  through  the  coats  of  the  bladder,  where  they  became 
the  nuclei  of  vesical  calculi,  which  were  subsequently 
removed  by  lithotomy.  The  collection  of  the  Army 
Medical  Museum  contains  several  fine  specimens  of  this 
nature  ;  also  of  portions  of  bullets  and  shell  fragments 
which  had  been  similarly  lodged  in  the  bladder  and  re- 
moved by  operation. 

The  least  harmful  effects  of  lodgment  are  seen  in  the 
cases  of  balls  lodged  in  the  muscular  or  cellular  tissues 
of  the  body,  and  in  regions  of  little  vital  importance. 

Musket-balls  have  remained  encjsted  for  years,  causing 
little  or  no  inconvenience.  It  is  not  uncommon  to  find 
old  soldiers  who  have  carried  encysted  bullets  in  their 
person  for  years.  The  writer  has  in  mind  the  cases  of 
two  soldiers,  one  wounded  in  the  lower  maxillary  region 
during  the  Mexican  war,  the  other  in  the  gluteal  region 
during  the  late  war,  in  both  of  whom  the  balls  are  firmly 
encysted  ;  the  missiles  give  so  little  trouble  that  the  sug- 
gestion of  removal  is  not  received  with  favor. 

A  most  remarkable  instance  of  the  encj'sting  of  a  ball, 
is  that  of  an  officer  of  the  late  war.  who  carried  for  fif- 
teen years  a  full-sized  conoidal  bullet  in  the  cancellated 
structure  of  the  condyles  of  the  femur,  experiencing  but 
little  trouble  from  its  presence. 

Primahy  Symptoms  Common  to  Gunshot  Wounds. 
— The  immediate  symptoms  common  to  shot  injuries  are 
pain,  shock,  and  hsemorrhage. 

To  be  duly  appreciated  they  must  be  seen  early,  as 
they  are  speedily  evanescent,  fatal,  or  merge  themselves 
into  conditions  pertaining  to  the  later  stages  of  shot  in- 
juries. 

Shock. — Severe  shot  injuries,  particularly  those  involv- 
ing the  larger  bones  and  the  more  important  cavities,  are 
followed  by  a  train  of  phenomena  known  as  "  shock,"  or 
a  general  perturbation  of  the  reflex  nervous  system. 
Upon  the  reception  of  such  injuries  the  recipients  sud- 
denly turn  pallid,  tremble,  and  may  fall  to  the  ground  ; 
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the  surface  of  the  body  is  cool  and  bathed  in  profuse 
perspiration  ;  the  features  often  indicate  anxiety  and  dis- 
tress, the  respiration  is  labored  and  sighing  ;  the  circula- 
tion is  feeble  ;  there  may  be  loss  of  consciousness  to  a 
greater  or  less  degree  ;  the  mind  is  often  agitated  as 
■with  fear,  or  there  may  be  an  entire  loss  of  self-control ; 
finally,  shock  may  result  in  death  without  reaction. 

The  degree  of  shock  seems  to  bear  some  relation  to 
temperament,  to  physical  condition,  and  to  the  region  of 
body  affected.  Equal  degrees  of  injury  affect  individuals 
•differently  ;  while  some  are  apparently  overwhelmed, 
■others  maintain  their  self-control  and  composure  ;  in 
«ome  shock  seems  to  heighten  the  excitement  under 
which  the  individual  is  laboring  during  a  battle ;  in 
■others  the  effect  is  to  produce  timidity  and  panic.  As 
■a  rule,  the  more  severe  the  injury  the  greater  will  be 
the  degree  of  shock. 

Injuries  caused  by  the  larger  projectiles,  as  the  loss  of 
;a  limb  near  the  trunk,  are  generally  followed  by  depres- 
sing shock,  and  this  independently  of  any  loss  of  blood. 

'Shock  is  more  profound  and  persistent  in  grave  wounds 
of  the  abdomen  than  in  wounds  of  any  other  part  of  the 
■body.  Profound  and  fatal  shock  has  been  the  occasional 
•consequence  of  shot  contusion  of  the  abdominal  parietes. 
Wounds  producing  great  splintering  and  comminution 
■of  long  bones  are  generally  followed  by  a  severe  degree 
■of  shock. 

The  duration  of  shock  is  very  variable,  sometimes 
lasting  but  a  few  minutes,  at  other  times  showing  great 
persistence  and  continuing  for  hours  or  days  ;  here,  too, 
individual  temperament  and  idiosyncrasy  seem  to  exert 
a  great  influence.  When  shook  is  very  persistent  the 
prognosis  must  be  very  guarded,  as  its  persistence  may 
depend  upon  some  severe  or  fatal  injury  not  recognizable 
at  the  time  ;  as  was  probably  the  case  in  the  instance  of  a 
soldier  who  was  struck  by  a  Minie  ball  under  the  left 
shoulder  ;  the  blow  caused  him  to  fall  across  a  railroad 
track,  upon  his  left  hip.  He  complained  of  this  more 
than  of  the  wound  ;  suffered  intensely  from  pains  in  hip, 
back,  and  leg ;  his  urine  had  to  be  drawn  by  catheter  ; 
all  the  nervous  symptoms  increased  in  intensity,  and  he 
never  recovered  from  the  shock  of  the  fall,  and  died 
•eleven  days  after  the  reception  of  the  injury.  Of  twenty- 
seven  fatal  cases  of  shock  recorded,  fourteen  were  found 
to  be  shot  wounds  of  the  abdomen,  and  eight  of  the 
femur.  Longmore  ("  Gunshot  Injuries,"  etc.)  found  that 
•out  of  twenty -two  deaths  from  shock,  only  eight  were 
•caused  by  bullets,  and  in  all  of  these  the  cavity  of  the 
-abdomen  had  been  penetrated  by  the  missile.  In  the  re- 
mainder the  injuries  were  from  gunshot,  shell,  or  grape. 

Pain. — Pain,  as  a  primary  symptom  of  shot  injury,  is 
rarely  absent.  In  degree  it  may  be  slight  or  severe,  ao- 
•cording  to  the  locality  of  the  wound,  its  nature,  and  the 
mental  condition  of  the  individual.  In  simple  flesh 
wounds  it  is  commonly  described  as  stinging  or  cutting, 
as  from  a  blow  by  a  cane  ;  -it  is  sometimes  likened  to  the 
-  passage  of  a  hot  wire  thrust  through  the  part  ;  by  others 
it  is  described  as  dull,  like  a  blow  from  a  heavy  body. 

When  nerves  are  injured  or  contused  the  pain  is  gener- 
ally severe,  and  is  commonly  referred  to  parts  supplied  by 
the  nerve. 

In  severe  wounds,  generally,  the  pain  which  accom- 
panies them  is  lost  in  the  anaesthesia  of  the  shock  which 
soon  follows. 

Pain  following  shot  contusions  of  bone  is  often  severe 
.and  widespread,  especially  if  the  injury  is  insufflcient  to 
cause  unconsciousness, 

Under  the  stimulus  of  great  excitement,  as  that  pre- 
vailing during  an  active  engagement,  men  may  receive 
wounds  without  being  aware  of  the  fact,  until  their  atten- 
tion is  drawn  to  the  blood  flowing  from  the  wound,  or 
until  they  are  affected  by  faintness  from  the  loss  of  blood. 

The  white  races,  as  a  rule,  seem  to  be  more  susceptible 
to  pain,  and  to  suffer  more  acutely. 

The  negro  soldiers  engaged  in  the  late  civil  war  bore 
their  sufferings  with  great  fortitude  and  patience  ;  but  it 
is  questionable  if  the  actual  degree  of  suffering  was  as 
^reat  as  that  of  the  white  soldiers. 

The  nervous  and  sanguine  temperaments  show  a  greater 


capacity  for  suffering  than   the  lymphatic  or  lethargic 
temperaments. 

Primary  Hmmorrhage. — Primary  haemorrhage,  or  the 
loss  of  blood  immediately  upon  the  receipt  of  an  injury 
.severing  or  wounding  a  blood-vessel,  has  been  alluded  to' 
as  causing  speedily  fatal  results,  or  as  ceasing  spontane- 
ously by  the  retraction  of  the  coats  of  the  bleeding  ves- 
sels, or  as  being  so  retarded  upon  the  occurrence  of  syn- 
cope as  to  allow  assistance  to  reach  the  wounded  man, 
rendering  him  secure  for  the  time,  at  least.  As  a  result 
of  the  experience  of  the  late  war  it  may  be  stated  that 
primary  hsemorrhage,  within  the  bounds  of  possible  suc- 
cor, was  infrequent ;  yet,  without  doubt,  many  wounded 
men  perished  through  lack  of  self-possession,  want  of 
coolness,  or  of  sufBcient  knowledge  to  save  themselves. 

It  is  probable  that  a  large  percentage  of  the  "  killed 
in  battle "  were  cases  where  primary  heemorrhage  fol- 
lowed the  division  of  important  vessels,  death  ensuing 
instantly,  or  before  help  could  be  procured. 

Surgeon  John  A.  Lidell,  U.  S.  V.,  observes  that  a  large 
proportion  of  the  persons  killed  in  battle  perish  directly 
from  loss  of  blood.  He  examined  the  bodies  of  43  dead 
soldiers,  lying  where  they  had  fallen  on  the  field  of  battle. 
Of  these,  83  were  wounded  in  the  cranium,  1.5  in  the 
thorax,  and  5  in  the  abdomen.  The  blanched  and  ex- 
sanguinated appearance  of  the  bodies  wounded  in  the  ab- 
domen, showed  clearly  that  death  had  been  produced  by 
haemorrhage,  and  the  extreme  rapidity  with  which  death 
had  ensued  implied  that  some  large  blood-vessel  had  been 
severed.  In  the  cases  wounded  in  the  thorax  the  bodies 
also  presented  the  same  blanched  appearance.  There 
was  much  blood  in  the  clothing  and  on  the  ground  in 
most  of  the  cases  wounded  in  the  trunk,  showing  that  the 
fatal  haemorrhage  had  taken  place  externally.  There 
were,  however,  some  cases  wherein  death  had  been 
caused  by  internal  hsemorrhage  ;  there  was  but  little 
blood  in  their  clothing  or  on  the  ground,  but  they  pre- 
sented the  pallid,  wax-like  appearance  common  to  death 
by  bleeding.  All  the  wounds  appeared  to  have  been  in- 
flicted by  cylindro-conoidal  bullets. 

Primary  haemorrhage  from  wounded  veins  is  gen- 
erally regarded  as  of  less  imminent  importance  than  that 
from  wounded  arteries  ;  but  primary  haemorrhage  from 
large  trunk-veins  lying  in  cavities  and  beyond  the  reach 
of  ligation  appears  to  be  as  fatal  as  that  from  arteries. 
Primary  haemorrhage  from  the  jugular  and  femoral 
veins  would  appear  to  he  less  amenable  to  treatment  than 
that  from  others  which  yield  to  pressure  or  cease  spon- 
taneously. 

Early  in  the  late  war  it  was  recommended  that  each 
soldier  should  have  in  his  possession  some  simple  form 
of  tourniquet,  and  in  many  regiments  the  recommenda- 
tion was  carried  out ;  how  far  they  were  of  use  is  not 
known,  as  no  cases  were  reported  of  life  having  been 
saved  by  them  ;  but  it  is  probable  that  they  were  little 
used,  and  it  is  very  doubtful  if,  in  the  excitement  and 
confusion  of  battle,  they  could  have  been  applied  with 
any  efficacy.  Later  in  the  w-ar,  experience  taught  the 
older  and  more  seasoned  troops  to  do  all  that  could  be 
done  in  cases  of  emergency. 

Of  the  many  complications  of  shot  wounds  perhaps  no 
one  plays  a  more  important  part  than  haemorrhage. 

Injuries  apparently  trivial  prove  fatahin  the  most  un- 
expected manner,  as  the  lesion  of  the  artery  causes  at 
first  little  or  no  disturbance  ;  or  hajmorrhages  occur  in 
cases  in  which,  judging  from  the  course  of  the  ball,  no 
injury  to  a  blood-vessel  could  have  been  surmised.  Thus 
the  prognosis  of  a  shot  wound  becomes  exceedingly 
problematical,  and  the  surgeon,  not  infrequently,  is  sud- 
denly roused  from  a  feeling  of  security  and  brought  face 
to  face  with  an  unexpected  and  serious  complication, 
which,  under  the  peculiar  necessities  of  war,  is  of  diffi^' 
cult  treatment ;  and  the  results  thus  far  have  been  by  no 
means  so  satisfactory  as  could  be  wished. 

Too  often  the  surgeon  is  induced  to  await  develop- 
ments rather  than  to  resort  to  prompt  action. 

Artbries. — The  number  of  arterial  haemorrhages 
found  on  the  records  of  general  and  field  hospitals,  as 
having  occurred  during  the  late  war,  Is  3,245.     Of  these 
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bleedings  1,649  occurred  in  the  lower  extremities  ;  878  in 
the  upper  extremities  ;  391  were  hasmorrhages  of  the 
head,  face,  and  neck  ;  and  427  of  the  trunk. 

Of  the  8,245  cases  recorded  the  blood-vessels  involved 
were  not  named  in  1,019  instances  ;  and  as  the  details  of 
these  cases  are  not  as  complete  as  those  of  the  remaining 
3,235,  in  which  the  bleeding  vessels  were  definitely  ascer- 
tained, the  former  will  be  dropped  in  the  further  discus- 
sion of  the  subject. 

The  following  table  shows,  first,  the  bleedings  of  the 


ramifications  of  the  ascending  aorta  in  the  chest,  neck, 
head,  and  upper  extremities  ;  next,  those  of  the  descend- 
ing aorta  in  the  abdomen,  pelvis,  and  lower  extremities  ; 
and  lastly,  the  few  cases  of  pulmonary  haemorrhages. 
The  table  also  indicates  the  number  of  cases  in  which 
pyaemia,  erysipelas,  tetanus,  and  gangrene  are  recorded 
as  complications ;  the  number  of  cases  in  which  death 
was  ascribed  directly  to  haemorrhage,  and  the  proportion 
of  cases  in  which  primary  injury  to  vessels  and  primary 
bleedings  were  observed : 


Summary  of  Two  Thousand.  Two  Hundred  and  Tliirty-five  Cases  of  Arterial  Mamorrhages  of  the  Head,  Neck,  Ghest, 
Trunk,  and  Upper  and  Lower  Extremities,  in  which  the  Bleeding  Vessels  were  Indicated  by  Name. 


Arteries. 


Innomiriata 

Common  carotid 

External  carotid 

Superior  tliyroid 

LinfTual 

Occipital 

Auricular 

Temporal 

Facial 

Submental 

Internal  maxillary 

Middle  meningeal 

Internal  carotid 

Frontal  

SubclaTian 

Vertebral 

Cerebral 

Internal  mammary 

Bronchial 

Intercostals 

Thyroid  axis 

Inferior  thyroid 

Superficial  cervical 

Supra-scapular 

Axillary 

Acromial  thoracic  (branch)  . . . 

Subscapular 

Circumflex 

Muscular  branch 

Brachial 

Muscular  branch 

Profunda 

Anastomotica  magna 

Eadial 

Radial  and  ulnar 

Ulnar 

Interosseous 

Palmar  arch  

Dorsalis  et  rad.  ind 

Dorsalis  carpi 

Arc.  vol.  prof 

Digitals 

Descending  aorta 

Phrenic 

Hepatic 

Splenic 

Mesenteric 

Colica  media 

Spermatic 

Common  iliac 

Internal  iliac 

Bio-lumbar 

Gluteal 

Sciatic 

Pudic 

Hgemorrhoidal 

External  iliac 

Epigastric 

Circumflex  iliac 

Femoral 

External  pudic 

Profunda  femoris 

External  circumflex. .. 
Anastomotica  magna  , 
Perforating  arteries.. 

Muscular  branches 

Popliteal 

Articular  arteries 

Tibial 

Muscular  branches 

Interosseous 

Dorsalis  pedis 

Plantar  arteries 

External  malleolar 

Peroneal 

Pulmonary  arteries 


Aggregates 2,935 


13 

3 

7 

13 

3 

30 

21 

2 

14 

8 

11 

1 

62 

2 

1 

9 

2 

37 

3 

1 

2 

12 

87 

10 

13 

32 

2 

261 

4 

14 

9 

111 

■■    4 

49 

42 

23 

2 

1 

1 

10 
2 
1 


1 
2 
7 
7 
1 

22 
8 
4 
1 

26 

2 

3 

651 

1 

fiO 

10 
7 
6 

64 

105 

8 

270 


Besults. 


Eec.     Fat. 


11 
2 

■i 

5 

11 
1 

4 

90 

162 

2 

8 

1 

76 

1 

37 

33 

16 

2 

1 

1 


3 
2 

li9 
1 

18 
2 
4 


E65 


49 

8 

S 

6 

39 

79 

6 

149 

9 

1 


1,380 


E.2, 


103 


9 
46 

1 
76 


C13 

■a  I 


436 


14 


110 


PyEemia. 


Bee.     Fat. 


48 


1 
13 
19 


Gangrene. 


Bee.     Fat, 


1 

9 

ii 

5.3 

9 

2 

i 

6 

i9 

'9 
24 

1 
28 

1 

'i 
1 

148 


Erysipelas, 


16 


32 
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The  number  of  cases  of  primary  lesions  of  blood  ves- 
sels is  quite  large,  comprising  485,  or  nearly  one-fourth 
of  the  number  under  discussion.  Of  these  110  were  im- 
mediately followed  by  hajmorrhage. 

To  what  extent  the  injuries' to  arteries  influenced  the 
mortality-rate  among  the  wounded  will  be  seen  from  the 
fact  that,  of  the  3,335  instances  in  which  bleedings  formed 
an  important  element,  1,380,  or  61.7  per  cent.,  proved 
fatal ;  while  of  the  total  number  of  shot  wounds  (245.790, 
see  table  supra)  only  13.6  per  cent,  ended  in  death.  Nor 
can  this  high  mortality  be  attriliuted  to  the  presence  of 
other  complications,  as  pyaemia,  gangrene,  tetanus,  and 
erysipelas,  as  the  fatality  of  the  cases  in  which  these  dis- 
eases occurred  comprised  only  30.5  per  cent,  of  the  whole 
number  of  deaths;  while  in  653  instances,  or  47.3  per 
cent. ,  death  was  ascribed  directly  to  hsemorrhages,  and  in 
22.2  per  cent,  to  exhaustion  following  severe  or  continu- 
ous loss  of  blood. 

It  will  be  found  most  convenient,  in  dealing  with  the 
cases  of  haemorrhage,  to  classify  them  simply  as  primary 
and  secondary.  "While,  undoubtedly,  some  of  these 
bleedings  occurred  a  short  time  after  the  injury  and  be- 
fore the  period  of  suppuration  had  commenced,  it  is 
found  impossible  to  eliminate  these  cases  with  certainty 
and  accuracy  ;  and  inasmuch  as  such  haemorrhages  par- 
take more  or  less  of  a  primary  or  secondary  character, 
they  have  been  assigned  to  one  or  the  other  of  these 
groups. 

The  following  table  indicates  the  days  on  which  haem- 
orrhage first  occurred : 

Table  Indicating  the  Days  on  which  the  First  Hmmorrhage 
Occurred. 


Day  after  injury  on  which  the 
haemorrhage  occurred. 


Head,  chest, 
and  upper 
extremities. 


1st  day 

2d  day 

3d  day 

4th  day 

5th  day 

6th  day 

7th  day 

8th  day 

9th  day 

10th  day 

11th  day 

12th  day 

13th  day 

14th  day 

15th  day 

16th  day 

17th  day 

18th  day 

19th  day 

20th  day 

2l8t  day 

2ad   day 

23d  day 

24th  day 

25th  day 

26th  day 

27th  day 

2«th  day 

2i)thday 

30th  day 

31  to  40  days.... 

41  to  50  days 

61  to  60  days 

«1  to  70  days 

71  to  80  days 

81  to  90  days  ... 
91  to  100  days.... 
Above  100  days. 


153 
17 
17 
26 
24 
37 
62 
58 
68 
71 
71 
68 
64 

■52 
51 
40 
41 
39 
.33 
20 
35 
34 
28 
23 
14 
20 
13 
17 
13 
5 

102 
57 
40 
21 
10 


1,480 


5 
6 
17 
15 
22 
36 
34 
35 
37 
44 
43 


21 

20 

24 

19 

9 

23 

16 

17 

15 

6 

13 

8 

12 

8 

3 

51 

25 

15 

6 

1 

3 


780 


Abdomen, 
pelvis,  and 
lower  ex- 
tremities. 


85 
12 
11 
9 
9 
15 
26 
24 
33 
34 
27 
25 
31 
22 
15 
19 
21 
16 
14 
11 
12 
18 
11 


7 
5 
5 
5 
2 
51 
32 
25 
15 
9 
5 
6 
18 


700 


The  number  of  bleedings  on  the  first  day  was  153,  of 
which  110  were  haemorrhages  immediately  following  the 
injury  (strictly  primary),  while  43  occurred  at  some 
period  within  the  first  twenty-four  hours  succeeding  the 
injury.  If  deemed  desirable  to  make  a  group  of  inter- 
mediary cases,  these  forty-three  cases,  with  those  occur- 
ring on  the  second  and  third  days,  should  probably  be  so 
classified.  Those  of  the  first  day  undoubtedly  partook 
of  the  nature  of  primary  haemorrhage  and  were  results 


of  reaction  ;  as  to  those  of  the  second  and  third  days,  the 
data  are  insufflcient  to  determine  their  proper  classifica- 
tion. By  the  fourth  day  sufficient  time  had  elapsed  to 
allow  such  changes  as  result  from  inflammator}'  action, 
and  which  are  recognized  as  productive  of  secondary 
hajmorrhage  ;  and  it  will  be  noticed  that  from  this  day 
the  bleedings  perceptibly  increase  until  the  tenth  and 
eleventh  days,  when  the  greatest  number  of  hfemorrhages 
occurred.  From  this  point  their  frequency  gradually 
and  somewhat  regularly  diminishes,  until  the  thirtieth 
day  ;  after  this  time  they  lose  their  regularity  and  occur 
at  various  intervals,  subject  to  infectious  diseases  or  other 
peculiar  conditions  attending  each  case.  Examples  of 
long-deferred  haemorrhage  were  not  rare.  In  one  re- 
corded case  it  did  not  occur  until  the  two  hundred  and 
sixty-fourth  day  ;  in  another  the  first  bleeding  occurred 
on  the  one  hundred  and  twenty-second  day.  In  another 
instance — a  case  of  sloughing  after  gunshot  fracture  of 
the  humerus — it  did  not  occur  until  the  one  hundred  and 
twenty-ninth  day,  necessitating,  at  that  late  period,  am- 
putation of  the  arm. 

Not  infrequently  the  haemorrhage  following  imme- 
diately upon  the  injury  ceases  spontaneously,  only  to 
return  at  a  later  period,  generally  in  the  evening  or  dur- 
ing the  night,  at  times  when  the  reactionary  process  is 
most  pronounced.  A  soldier  was  wounded  May  13, 1864  ; 
the  ball  entered  right  side  of  chest  in  front,  near  the  arm- 
pit, fracturing  in  its  course  the  right  shoulder-blade  at 
the  middle.  Secondary  haemorrhage  occui'red  May  37th, 
to  the  extent  of  eight  ounces,  from  the  axillary  artery. 
The  fractured  lower  angle  of  the  scapula  was  removed  ; 
the  subscapular  artery  was  found  intact  ;  an  operation 
to  ligate  the  axillary  artery  was  therefore  commenced, 
but  the  patient  died  before  the  operation  was  finished. 
His  comrade  said  that  hemorrhage  to  the  amount  of  a 
gallon  or  more  occurred  immediately  after  the  reception 
of  the  wound,  but  that  it  had  ceased  spontaneously. 

In  several  instances  one  or  more  slight  bleedings — 
"  warning  bleedings  " — preceded  the  actual  haemorrhage. 
A  soldier  of  a  South  Carolina  regiment  was  wounded  in 
the  upper  part  of  the  right  femur,  July  28,  1864  ;  he  was 
captured  and  taken  to  hospital  at  City  Point.  The  fract- 
ure was  high  up  and  the  femur  was  badly  shattered  ;  the 
limb  was  placed  on  an  inclined  plane  and  the  fragments 
brought  as  nearly  in  apposition  as  possible  ;  slight  haem- 
orrhages took  place  on  September  4th  and  7th,  which 
yielded  readily  to  pressure ;  on  September  8th  a  severe 
haemorrhage  occurred,  exhausting  in  amount,  and  from 
which  the  patient  sank  rapidly  and  died  the  next  day. 

Instances  of  haemorrhage  from  the  distal  end  of  ar- 
teries after  ligation  of  the  cardiac  end  are  reported  ; 
there  were  also  a  few  cases  in  which  the  bleeding  oc- 
curred from  the  distal  extremity  of  a  wounded  blood- 
vessel, as  either  primary  or  secondary  haemorrhage,  be- 
fore operative  interference. 

The  form  of  haemorrhage  known  as  capillary  or  par- 
enchymatous was  occasionally  seen,  and  was  marked  by 
a  steady  leakage  of  blood  from  the  capillary  vessels,  often 
great  in  amount,  and  frequently  resulting  in  syncope  or 
exhaustion.  The  discharge  had  neither  the  bright  scar- 
let of  arterial,  nor  the  darker  hue  of  venous  blood  ;  it 
flowed  without  jets  and  was  difficult  to  arrest.  When 
observed  as  a  primary  condition,  or  after  a  primary  op- 
eration, it  was  generally  the  result  of  what  is  known  as 
the  haemorrhagic  diathesis.  In  other  cases  it  was  due  to 
paralysis  of  the  capillary  vessels  from  inflammatory 
action.  It  was  most  frequently  noticed  as  an  accom- 
paniment of  pyaemia  and  osteomyelitis,  and  was  caused 
by  interrupted  venous  circulation,  assisted  by  the  leuco- 
cythEEinic  condition  of  the  blood  in  such  cases. 

Fifteen  cases  of  this  form  of  haemorrhage  are  reported. 
In  the  cases  of  recovery  the  bleeding  was  comparatively 
slight  and  easily  controlled  by  cold,  compression,  or 
styptics.  Of  the  nine  fatal  cases,  death  occurred  either 
as  a  direct  result  of  the  bleeding,  or  from  the  complica- 
tions which  probably  gave  rise  to  it,  as  pyfemia,  gan- 
grene, erysipelas,  and  diarrhoea.  Of  the  fifteen  cases 
capillary  haemorrhage  followed  amputation  in  seven  in- 
stances— with  three  recoveries  and  four  deaths  ;  and  ex- 
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cision  in  aix  cases — with  one  recovery  and  five  deaths. 
Four  cases  of  medullary  hsemorrhages  are  noted.  Two, 
occurring  from  medullary  arteries  'of  stumps  in  pyaemic 
cases,  resulted  in  death.  One  appears  to  have  been  a  case 
of  recurring  haemorrhage  from  the  medullary  artery  of 
the  tibia  of  a  patient  much  debilitated — who  finally  re- 
covered. The  fourth  was  a  case  of  osteomyelitis  of  the 
tibia  and  fibula,  complicated  by  diarrhoea  ;  it  ultimately 
terminated  in  recovery. 

Traumatic  Aneurism. — In  74  cases  the  injuries  were 
followed  by  traumatic  aneurism.  Twenty -three  cases  ter- 
minated in  recovery  and  51  in  death,  a  mortality-rate  of 
68.9  per  cent.  Thirty-four,  or  nearly  one-half  of  all  the 
cases,  were  aneurisms  of  the  femoral  or  axillary  arteries 
— 30  of  the  former  and  14  of  the  latter. 

The  aneurisms  were  either  diffused  or  circumscribed, 
and  in  one  case  time  had  been  given  for  anastomotic 
communication.  In  one  case  recorded  ligation  of  the 
subclavian  had  been  performed  for  aneurism  of  the  ax- 
illary artery  ;  an  aneurism  again  developed  after  his  dis- 
charge from  the  service.  The  man  is  a  pensioner,  and  the 
last  report  of  his  condition  states  that  he  now  has  aneur- 
ism involving  the  innominate  artery  ;  the  thrill  is  very 
distinct ;  radial  pulse  cannot  be  felt ;  he  suffers  pain  in 
the  chest  and  is  incapacitated  for  all  labor. 

Forty-two  of  the  74  cases  were  treated  by  ligation  ;  of 
these,  13  recovered  and  29  died.  In  one  case  of  shot 
wound  of  the  axillary  region,  unattended  by  fracture,  an 
aneurism  appeared  three  months  after  the  injury,  which 
increased  very  rapidly  ;  the  subclavian  was  ligated,  but 
on  opening  the  sac  the  tissues  were  found  infiltrated  with 
blood  and  disorganized,  and  the  arm  was  amputated  at 
the  shoulder-joint.  The  patient  died  in  a  few  days  from 
exhaustion. 

Causes  of  Hmmorrhage. — The  earlier  cases  of  haemor- 
rhages are  due  to  the  force  of  the  blood-current  in  the 
returning  circulation  during  reaction ;  to  commencing 
inflammatory  action  in  which  the  swelling  has.been  suf- 
ficient to  force  out  the  protecting  coagulum  ;  to  weak- 
ened arterial  walls,  or  finally  to  a  depraved  condition  of 
the  blood  in  persons  suffering  from  exhausting  or  depress- 
ing diseases. 

Not  infrequently  the  haemorrhage  of  the  earlier  days 
has  its  source  in  the  injury  of  some  vessel  of  considerable 
size,  unnoticed  in  the  primary  examination  of  the  wound. 

Cases  are  cited  in  which  no  excessive  haemorrhage  had 
been  noticed  until  attempts  were  made  to  effect  the  re- 
moval of  a  lodged  missile  or  foreign  body,  which  had 
prevented  bleeding  by  acting  as  a  plug  or  tampon. 


Regarding  secondary  haemorrhage  in  its  usual  accepta- 
tion, as  embracing  all  cases  of  bleeding  from  wounded 
vessels  occurring  after  the  establishment  of  suppuration, 
including  cases  of  rupture  of  the  sacs  of  traumatic  aneur- 
isms, we  find  that  by  far  the  greater  number  is  due  to  the 
separation  of  a  slough,  the  result  of  a  contusion  of  the 
walls  of  a  vessel,  and  the  inflammatory  action  consequent 
upon  it. 

The  time  required  for  this  process  varies  within  very 
wide  limits,  and  appears  to  be  dependent  upon  the  size  of 
the  arterj',  the  contusion,  and  somewhat  upon  its  proxim- 
ity to  the  heart.  Ulcerative  action  extending  from  neigh- 
boring parts  may  attack  a  vessel,  with  similar  results. 

Scorbutic  diathesis,  fevers,  gangrene,  pyaemia,  osteo- 
myelitis, and  all  conditions  which  lower  the  vital  forces 
or  alter  the  elements  of  the  blood,  as  well  as  the  general 
condition  of  the  patient  and  his  physical  health,  largely 
influence  this  complication. 

Hygienic  surroundings  must  also  be  taken  into  con- 
sideration, as  playing  an  important  part  in  the  mainte- 
nance of  good  physical  status,  and  enabling  the  wounded 
man  to  successfully  resist  the  insidious  attacks  of  disease. 

Thrombosis  of  veins  will  cause  pressure  on  the  arteries 
of  wounded  parts  and  reopen  vessels  temporarily  closed. 

Diseases  of  the  coats  of  the  arteries,  as  atheroma,  etc. , 
will  hasten  haemorrhage,  and  in  such  .cases  the  conditions 
will  render  operative  interference  doubtful  and  uncertain. 

Transportation  of  the  wounded  during  the  process  of 
suppuration  has  been  mentioned  as  a  cause  of  haemor- 
rhage by  surgical  writers,  and  cases  recorded  during  the 
late  war  justify  its  enumeration  as  an  exciting  cause. 
A  soldier  suffering  from  a  gunshot,  compound  fracture 
of  the  right  knee-joint,  after  doing  well  for  three  days, 
was  removed  from  hospital  on  the  evacuation  of  the 
place  ;  while  being  lifted  into  an  ambulance  wagon  a  sud- 
den and  uncontrollable  haemorrhage  took  place,  which 
proved  almost  Immediately  fatal. 

Accidental  causes  will  be  found  to  be  not  uncommon, 
as  falling  out  of  bed,  the  pulling  away  of  ligatures  dur- 
ing delirium,  falling  upon  stumps,  and  spasmodic  twitch- 
ing of  muscles. 

Hsemorrhages  subsequent  to  ligation  maybe  due  to  the 
engorged  condition  of  the  vessels  in  the  neighborhood  of 
the  injury,  which  were  cut  or  injured  during  such  op- 
eration. 

Treatment. — Of  the  2,235  cases  of  haemorrhage,  294 
were  followed  by  amputation  ;  786  were  treated  by  com- 
pression, styptics,  etc.,  or  ceased  spontaneously  ;  and  in 
1,155  cases  the  bleeding  vessels  were  ligated. 


Summary  of  Tiro  Thousand  Two  Hundred  and  Thirty-five  Cases  of  Hmmorrhage,  Indicating  Mode  of  Treatment. 


HsemorrJiage  followed  by  amputation 

Hsemorrhage  ceased  -spontaneously  or  was  aiTested  by  compression  and  Ktyptlcs 

Haemorrhage  followed  by  ligations 

Haemorrhage  followed  by  ligations  and  subsequent  amputation 

Haemorrhage  from  stump  after  amputation  (ligated) 

Aggregates 


294 
786 
720 
87 
848 


2,2.')5 


Recoveiy. 


122 
262 
328 
34 
109 


855 


172 
534 
892 
5-3 
239 


1,380 


Percentage 
of  fatality. 


58.5 
66. 6 
64.4 
60.9 
68.6 


61.7 


Amputation  was  resorted  to  for  the  purpose  of  saving 
life  in  cases  of  uncontrollable  haemorrhage,  both  primary 
and  secondary.  In  primary  bleeding,  where  the  original 
injury  was  so  far  destructive  to  the  parts  as  to  render 
ligation  unavailing ;  in  secondary  bleeding,  in  cases  of 
traumatic  aneurism,  with  great  infiltration  of  tissue  ;  in 
gangrene  following  division  or  ligation  of  the  principal 
arteries ;  and  in  cases  where  ligation  had  failed  to  arrest 
bleeding,  and  where  more  radical  measures  were  de- 
manded to  prevent  a  further  loss  of  blood.  Of  294  cases 
thus  treated  by  amputation,  123  recovered,  and  173  died, 
a  fatality  of  58.5  per  cent. 

Of  the  remaining  1,941  cases  of  hfemorrhage,  786  were 
treated  by  compression,  styptics,  etc.  The_  fatality  of 
these  cases  was  large,  exceeding  that  of  ligation  by  13.2, 
and  that  of  ligation  and  subsequent  amputation  by  5.7 
per  cent. 


In  a  number  of  cases  digital  compression  was  employed 
as  a  temporary  measure,  and  in  a  few  instances  steadily 
continued  compression  appears  to  have  been  rewarded 
with  favorable  results.  Generally  the  tourniquet  was 
carefully  and  judiciously  used,  although,  in  a  few  in- 
stances, a  resort  to  operative  procedure  would  have  been 
much  better  for  the  patient. 

Cases  of  troublesome  bleeding  from  the  posterior  au- 
ricular, occipital,  or  temporal  arteries  or  their  branches, 
are  reported  to  have  been  controlled  by  means  of  com- 
pression by  a  clamp,  tourniquet,  bandage  and  compress, 
or  by  a  metallic  disk  acting  as  a  compress.  In  one  such 
instance,  transverse  division  of  the  wounded  artery  was 
sufficient  to  secure  complete  retraction  of  the  coats. 

No  cases  of  acupressure,  after  the  method  of  Sir 
James  Y.  Simpson,  appear  in  the  records,  though  it 
would  seem  probable  that  many  wounds  must  have  pre- 
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sented  themselves  in  which  this  measure  would  have  been 
found  convenient,  speedy,  and  effectual. 

Torsion  was  employed  in  a  few  recorded  cases,  and  in 
one  case  the  actual  cautery  was  used  to  arrest  trouble- 
some bleeding. 

Two  cases  of  transfusion  of  blood  are  reported,  one 
successful,  the  other  unsuccessful. 

Styptics  were  very  commonly  used,  and  were  to  be 
found  in  every  knapsack  and  pannier  ;  while  it  is  possi- 
ble that  in  many  cases  their  use  may  have  been  ill-ad- 
vised, and  while  it  may  be  admitted  that,  in  the  hands  of 
the  timid  or  ignorant  surgeon,  they  maj'  furnish  an  ex- 
cuse forprocrastination  or  non-action  in  imperative  cases, 
still,  the  evidence  of  their  usefulness  during  the  late 
war  is  not  altogether  unfavorable.  The  use  of  ice  and 
cold  was  very  general,  and  was  very  favorably  regarded. 
Internal  haemostatics  were  used  to  some  extent,  but  little 
can  be  said  decisively  in  their  favor  from  the  records  of 
cases  in  which  they  were  used.  Tannic  and  gallic  acid 
and  ergot  were  most  generally  used  ;  these  remedies 
were  especially  employed  in  cases  where  the  vital  powers 
were  much  depressed,  and  where  the  coagulative  ele- 
ments of  the  blood  were  deficient. 

Ligaiionn. — Of  the  3,835  cases  of  haemorrhage  in  which 
the  bleeding  vessels  were  specified,  1,155  were  followed 
by  ligation,  embracing  nearly  all  the  principal  arterial 
trunks  and  their  branches.  Of  these,  471  recovered  and 
684  died.  The  fatality  in  these  cases,  as  well  as  in  the 
cases  of  haemorrhage  followed  by  amputation,  was  prin- 
cipally due  to  exhaustion  following  excessive  loss  of 
blood  previous  to  the  operation,  to  recurring  haemor- 
rhages after  operations,  or  to  complications,  such  as  gan- 
grene, erysipelas,  and  especially  pysmia. 

Five  hundred  and  forty-one  of  these  operations,  with 
393  recoveries,  and  349  deaths,  a  mortality  of  46.0  per 
cent.,  were  performed  in  the  upper  circulatory  system, 
and  614,  with  435  deaths,  a  fatality  of  70.8  per  cent.,  in 
the  lower  circulation,  thus  confirming  the  general  opinion 
that  proximity  to  the  centre  of  circulation  favorably  in- 
fluences the  final  issue. 

Three  hundred  and  forty-eight  were  ligations  after 
amputations  ;  of  these,  157,  with  53  recoveries  and  105 
deaths,  were  ligations  in  the  continuity  of  the  stump,  and 
191,  with  134  deaths,  ligations  on  the  face  of  the  stump. 

It  is  probable  that  the  ligation  in  continuity  was  fre- 
quently the  only  alternative,  and  perhaps  a  greater  sav- 
ing of  life  would  have  resulted  had  the  operation  been 
more  generally  performed  in  the  continuity,  as  bleedings 
from  the  stump  were  generally  found  in  patients  of  low 
vitalit}',  and  where  but  little  was  to  be  expected  from  any 
operation  in  the  immediate  proximity  to  diseased  tissue. 
Of  the  remaining  807  cases,  236  were  ligations  in  the 
wound,  5  ligations  above  and  below  the  wound,  and  413 
ligations  in  continuity  ;  in  153  instances  the  mode  of 
ligation  was  not  indicated. 


Tabular  Statement  of  One  Thousand  One   Hundred  and 
Fifty-five  Ligations  for  Shot  Injuries. 


Cases. 

Results. 

Arteries  ligated. 

Kecov- 
ered. 

Fatal 

82 
7 
1 
1 
5 
1 
IS 
8 
1 
51 
2 
6 
1 
1 
2 

49 
1 
2 

18 
1 

170 
3 
7 
1 

69 

S2 
9 
4 
2 
1 
1 
4 
5 
3 
6 
2 

26 

1 

374 

1 

22 
6 

24 

36 
3 
7 

43 
1 
2 

4S 
3 
4 

19 

4 
1 
1 
4 
1 

14 
6 
1 

10 

"2 

1 
1 
2 

7 

"i 
11 

ii9 
1 

5 

'45 
20 

6 

4 
2 

1 
1 
3 

"i 

'3 

■93 
1 

5 

8 
1 

4 

2 
1 

63 

3 

Superior  thyroid 

Occipital 

1 

4 

Facial                  

3 

41 

•2 

Intercostais 

4 

Axillary  . .            

42 

1 

1 

Circumflex     

7 

1 

51 

2 

2 

Anastomotlca  magna 

Eadial 

1 

14 

Ulnar 

2 

3 

Borsalis  carpi 

Arch  vol.  profundi 

'i 

Internal  iliac 

3 

Gluteal 

Sciatic    . 

4 
2 

External  spermatic 

1 

Femoral 

281 

Profunda 

Perforating  arteries 

17 
6 

18 

28 
2 
3 

18 

Popliteal 

Anterior  and  posterior  tibial 1 47  J 

Anterior  tibial                           ..         '      (       ( 

1 

19 
1 
3 

Posterior  tibial 

Peroneal 

Aggregates 

1.156 

471     1 

684 

It  is  probable  that  the  large  majority  of  ligations  of 
the  last  group  were  operations  in  continuity. 

The  various  modes  of  ligation,  with  their  respective 
mortalities,  are  indicated  in  the  following  table  • 


Table  Indicating  the  Various  Modes  of  Ligation  and  their  Fatality. 


i 
1 

Ligations  in 
continuity. 

Ligations  be- 

Ligations in  wound. 

Mode  of  liga- 

After amputation. 

Arteriea. 

low  and  above 
wound. 

One  end. 

Both  ends. 

Not    indicat> 
ed. 

tion  not  indi- 
cated. 

In  conti- 
nuity. 

On  face  of 
stump. 

1^ 

1 

8& 

V  0 

1 

p4 

S 

1^ 

»     . 
1 

if 

h 

3 

^ 
^ 

Carotids  and  branches 

Subclavian  and  branches 

Axillary  and  branches 

Brachial  and  branches 

Radial,  ulnar  and  branches  . . 
Iliac  and  branches      

124 
63 
71 
181 
102 
43 

29 
•5 

6 
66 
11 

2 

66 

29 
17 
17 

2 
24 
91 
10 

5 

i 
3 

i 

5 
4 
3 
5 
9 
2 
1 
2 
7 

1 
4 
2 
2 
4 
1 
10 
2 
4 

5 
2 
3 

17 
22 

6 

1 
11 

3 

1 
4 
6 
5 

2.3 
4 
8 

3 

2 
3 
12 

2 

6 

3 

8 
3 

1 

'6 
2 
2 

8 
1 
3 
15 
14 

14 
1 

16 
1 

1 
1 
9 

10 
4 
8 

28 
7 

10 
2 

"4 

2 
9 
4 

33 

12 

10 
10 
3 
5 
64 

i 

? 

2I 
2 

16 

'7 
7 
1 

Femoral  and  branches 

Popliteal  and  branches 

Tibial  and  branches 

Peroneal 

Agprregates 

l^ercentages 

427     !     28 
SO     •       3 
101            3 
4 

101 

5 

12 

1 

1,155 

152     1  261 

4 

1 

38 

30 

67 

54 

2S 

19 

78 

80 

52 

105 

57 

134 

63.1 

20.0 

44.1 

44.6 

40.4 

52.2 

66.8 

70.1 
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The  fatality  after  ligations  in  continuity  was  63.1  per 
cent.;  after  ligations  in  the  wound,  43.6  percent.  The 
necessity  of  ligating  both  ends  of  a  wounded  artery  was 
shown  in  numerous  instances,  and  cannot  be  too  strongly 
insisted  upon. 

Out  of  413  ligations  in  continuity,  261  had  fatal  termi- 
nations, a  mortality-rate  of  63.1  per  cent. ,  largely  exceed- 
ing the  fatality  of  ligations  in  the  wound  ;  but  it  will  be 
observed  that,  with  the  exception  of  the  femoral,  the  large 
vessels,  as  the  carotid,  subclavian,  axillar}^  iliac,  and 
popliteal  arteries  were,  as  a  rule,  tied  in  continuity.  It 
is  to  be  regretted  that  ligations  of  both  ends  in  the 
wound  had  not  been  more  generally  practised. 

Lidell  records,  as  his  personal  observation  after  several 
severe  battles,  that  he  had  not  met  "  with  a  single  case  of 
primary  haemorrhage  which  required  a  surgical  operation, 
such  as  the  application  of  a  ligature,  for  its  suppression." 


Neudorfer  and  Richter,  experienced  European  mili- 
tary surgeons,  have  never  been  called  upon  to  control 
primary  hsemorrhage  after  injuries  of  blood-vessels  by 
ligation  on  the  field  of  battle,  or  the  first  place  of  dress- 
ing ;  but  a  number  of  such  operations  were  performed 
during  the  War  of  the  Rebellion,  and  the  result  of  these 
operations  seems  to  have  been  quite  successful.  Thus, 
for  instance,  of  thirteen  ligations  of  the  femoral  per- 
formed on  the  battle-field,  seven  proved  successful ;  of 
ten  ligations  of  the  tibial  arteries,  seven  terminated  in 
recovery  ;  and  of  fourteen  ligations  of  the  brachial,  only 
one  had  a  fatal  termination,  although  several  of  these 
cases  were  complicated  by  fractures. 

Veins. — Hsemorrhage  from  wounded  veins  is  gener- 
ally regarded  as  of  less  practical  importance  than  that 
from  wounded  arteries. 

The  record  shows  five  instances  of  ligation  of  veins  : 


Summary  of  One  Hundred  and  Six  Cases  of  Hmmorrhage  from  Veins. 


1 

Results. 

Causes  of  Death. 

Ligation. 

Remarks. 

Veins. 

i 

1 

5| 

B.S. 

n 

i 

i 

Parietal 

1 
1 

2 
1.5 

^ 
2 
2 

1 
7 
1 
2 

I 
15 
B 
2 
1 
7 
5 

17 
7 

1 

1 
1 

1 

3 

1 

'i 

1 

i 

a 

1 

'i 
3 
1 
1 

i 

14 
3 
2 
2 
1 

7 
1 
1 
1 
2 
13 
5 
2 

4 
4 
16 
7 

i 
'i 

i 

3 
1 

i 

1 

8 

■4 
1 

■  • 

's 

2 
2 

2 

■5 
1 

1 

a 

6 

1 
2 

S 
3 
6 
4 

i 
2 

'i 

Temporal 

1  typhoid  pneumonia. 

Subclavian 

Brachial      . .       .                       

Intercostal.         

( 1  peritonitis. 

( 1  perf.   liver  and  asc. 

Mesenteric 

Gluteal 

1  OFteomyelitis 

1  typhoid  fever 

Subsequent  amputation. 

Upper  extremities,  vessel  not  named , , 

Lower  extremities,  vessel  not  named . . 

1  dysentery. 
1  diarrhoea. 

Totals         

106 

20 

86 

17 

5 

1 

47 

9 

3 

2 

From  the  number  of  venous  vessels,  and  from  the  fact 
that  they  are  less  liable  to  evade  a  missile  than  arteries, 
it  would  seem  that  injuries  of  veins  should  have  been 
more  frequently  noted. 

Statistics  on  the  relative  frequency  of  injuries  of  the 
arteries  and  veins  are  nowhere  found  in  treatises  on  mil- 
itary surgery.  Richter  suspects  that  many  soldiers  per 
ish  on  the  battle-field  from  injuries  of  these  vessels. 

It  remains  a  fact,  however,  that  haemorrhages  from 
veins  come  far  more  rarely  under  the  observation  of  the 
surgeon  than  those  of  arteries  ;  but  that  their  fatality  is 
equally  as  great,  if  not  greater,  than  that  of  arteries,  is 
clearly  proven  by  the  above  tabular  statement. 

Secondary  hsemorrhage  from  veins  occurred  at  irregu- 
lar periods  of  from  one  to  seventy  days  ;  in  one  instance, 
the  bleeding  did  not  take  place  until  the  one  hundred 
and  thirty-second  day  ;  and  in  another,  a  case  of  shot 
wound  of  the  buttock,  uncontrollable  venous  haemor- 
rhage occurred  from  a  persistent  fistula,  three  years  after 
the  injury. 

Two  cases  of  death  are  ascribed  to  the  sudden  entrance 
of  air  into  veins  ;  in  a  third  case  the  subclavian  vein  was 
accidentally  cut  while  searching  for  the  axillary  artery  ; 
the  entrance  of  air  caused  syncope,  and  death  ensued  in 
less  than  ten  minutes. 

Tetanus.— Considering  the  number  of  injuries  re- 
corded during  the  late  civil  war,  the  proportion  of  cases 
of  tetanus  is  not  large ;  of  the  346.713  injuries  by  weapons 
of  war,  505  (0.3  per  cent.,  or  a  little  over  two  in  a  thou- 
sand) were  followed  by  tetanus. 

In  the  cases  in  which  this  complication  was  observed 
the  seat  of  injury  was  :  in  the  head,  face,  and  neck  in 


31  instances  ;  in  the  trunk  in  55  ;  in  the  upper  extremities 
in  137  ;  and  in  the  lower  extremities  in  393  instances. 

The  preponderating  frequency  of  tetanus  in  the  lower 
extremities,  observed  'by  Beck  and  others,  was  very 
marked,  over  one-half  of  all  the  cases  having  occurred 
after  injuries  in  this  portion  of  the  human  structure  ;  due 
undoubtedly  to  the  massive  layers  of  muscles  and  soft 
tissue,  which  prevent  the  surgeon  frequently  from  clear- 
ing the  track  of  the  wound  of  foreign  bodies  and  other 
obnoxious  influences. 

Of  the  393  cases  of  tetanus  in  the  lower  extremities,  the 
injuries  were  in  the  hip  in  3  instances,  in  the  thigh  in  99, 
in  the  knee  in  17,  in  the  leg  in  95,  in  the  ankle  in  22,  and 
in  the  foot  in  57  instances  ;  of  the  137  cases  in  the  upper 
extremities,  the  injuries  were  in  the  hand  in  37,  in  the 
arm  in  34,  in  the  shouldei'  in  31,  in  the  forearm  in  34, 
in  the  elbow  in  7,  and  in  the  wrist  in  4  instances. 

Tlie  belief  that  shot  wounds  of  the  hand  and  foot  are 
particularly  apt  to  cause  tetanus,  is  not  confirmed  by 
this  summary.  In  131  instances  tetanus  followed  closely 
upon  operations  in  the  extremities,  viz.,  in  116  cases 
after  amputation,  and  in  15  cases  after  excision. 

The  rarity  of  tetanus  as  a  complication  of  chest 
wounds  was  especially  marked. 

The  recoveries  after  tetanus  appear  to  have  chiefly  oc- 
curred in  cases  of  slighter  or  tetanoid  forms,  or  in  those 
in  which  the  disease  took  a  chronic  course  ;  and  it  is  pos- 
sible that  the  early  application  of  powerful  narcotics  in- 
terrupted the  progress  of  the  malady  in  a  few  acute 
cases. 

It  may  be  concluded  that  the  later  the  occurrence  of 
the  disease  after  an  injury,  the  better  is  the  chance  of  re- 
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covery  ;  and  also,  that  the  longer  the  duration  of  the  af-  In  the  following  table  are  indicated  the  days  after  the 

fection  after  its  inception,  the  greater  is  the  chance  of      injury  or  after  amputation  on  which  tetanus  made  its  ap- 
life.  pearance : 

Statement  Indicating  the  Day  after  Injury  or  Ampittation  on  which  Tetanus  Appeared. 


Days 

after  the  Injury  of  Amputation  on 

(vhich  Tetanus  appeared. 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IB 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26  to 
30 

Above  30 

367 

27 

8 

9 

9 

19 

30 

23 

37 

24 

27 

26 

20 

17 

12 

6 

7 

11 

5 

' 

4 

3 

1 

3 

3 

3 

7 

23 

In  37  cases  tetanus  appeared  on  the  first  day  ;  but  31 
of  these  were  cases  of  tetanus  following  amputation,  so 
that  in  reality  it  only  appeared  in  6  cases  within  the  first 
twenty-four  hours  after  the  original  injury  ;  and  it  may 
be  here  stated  that,  with  the  exception  of  a  small  num- 
ber of  cases,  tetanus  in  cases  of  amputation  invariably 
followed  within  a  few  days  after  the  operation.  Few 
cases  occurred  on  the  second,  third,  and  fourth  days 
after  injury  ;  but  from  the  fifth  day,  when  sufficient 
time  had  elapsed  foi  inflammatoiy  action  to  establish  it- 
self, the  number  of  cases  rapidlj'  increased  until  the 
eighth,  when  it  gradually  diminished  again  until  the 
fourteenth,  after  which  period  it  appeared  irregularly,  in 


one  instance  the  malady  not  making  its  appearance  until 
seven  months  after  the  injury. 

As  causes  of  this  fatal  malady  are  cited  :  excessive 
heat,  exposure  to  cold  and  damp  air,  draughts,  neglect 
of  thorough  and  early  cleaning  of  the  wound  channel, 
pressure  of  missiles  and  bone  splinters  and  of  bandages 
on  nerves,  injuries  to  nerves  while  searching  for  for- 
eign bodies,  or  while  performing  ligations  and  exci- 
sions. 

The  duration  of  the  disease  is  indicated  in  three  hun- 
dred and  fifty-eight  cases,  of  which  twenty-one  ended  in 
recovery,  and  three  hundred  and  thirty-seven  in  death, 
as  follows  : 


Numei'ioal  Statement  of  Results  of  Three  Hundred  and  Fifty-eight  Cases  of  Tetanus,  in  which  the  Duration  of  the  Disease 

was  Reported. 


Result. 

1 

Days  of  Duration  of  Tetanus. 

1 

2 

^ 

4 

5 

6 

7 

8 

9 

1 
5 

10 

1 

6 

7 

11 
1 

8 
9 

12 

"s 

3 

13 

"i 

2 

14 

2 

3 

5 

15 

"i 
4 

16 
1 

1 

18 

"i 
4 

19 

"l 

1 

20 

1 
3 

4 

21 

3 

1 

4 

23 

2 

2 

24 

1 

1 

26 

"l 
1 

27 

2 
2 

29 
1 

83 
1 

87 
1 

89 

1 

48 

1 

49 

21 
387 

1 
69 

1 

83 

1 

49 

31 

22 

19 

14 

7 

1 

1 

1 

1 

1 

358 

70 

84 

49 

31 

82 

19 

14 

7 

6 

1 
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In  the  cases  of  recovery,  it  is  impossible  to  say  how 
far  any  individual  remedy  or  class  of  remedies  was  of 
avail :  chloroform,  ether,  opiates,  stimulants,  and  external 
irritants,  embrocations,  and  fomentations  were  mainly 
relied  on. 

In  some  instances  the  symptoms  disappeared  so  speedily 
and  permanently  as  to  raise  the  question  whether  the 
same  result  might  not  have  occurred  spontaneously.     In 
the  fully  developed  cases  all  remedial  measures  failed, 
and  the  cases  ran  on  to  a  fatal  termination. 

Sixteen,  or  3.1  per  cent  of  the  five  hundred   and  five 
instances  of  tetanus   were   found   among    the   colored 
troops,  who  furnished  3.7  per  cent,  of  the  total  number 
of  shot  injuries. 

Gangeene. — In  studying  the  records  of  the  war,  it 
has  been  found  impossible  to  classify  with  accuracy  the 
cases  reported  as  traumatic  gangrene,  dry  gangrene,  hos- 
pital gangrene,  etc.,  as  these  terms  seem  to  have  been 
used   in  many  instances  indiscriminately,  according  to 
the  views  or  predilection  of  the  surgeon  ;  all  these  cases, 
reported  to  have  been  observed  as  the  results  of,  or  fol- 
lowing, shot  Injuries,  will,  therefore,  be  treated  under 
the  common  head  of  gangrene. 

The  total  number  of  cases  reported  as  occurring  dur- 
ing the  late  civil  war,  was  3,643.     Of  these  60  were  ob- 
served after  wounds  of  the  head,  316  after  wounds  of 
the  trunk,  and  3,366  after  wounds  of  the  extremities,  as 
follows : 

Summary  of  Two  Thousand  Six  Hundred  and  Forty-two  Gases  of  Gangrene,  Indicating  the  Result  and  Relative  Frequency. 

Seat  of  injury. 

Recovery. 

Fatal. 

Undeter- 
mined. 

Total. 

Per  cent, 
of  fatality. 

Per  cent,  of  rel- 
ative frequency. 

5 
32 
36 
44 
47 
476 
125 
596 

7 

Ifi 

32 

97 

50 

845 

127 

568 

■"7 

"i2 
14 
92 
14 

12 
48 
76 
141 
109 
785 
344 
1,178 

58. 3 
33.3 
47.0 
68.7 
61.5 
33.9 
60.3 
48.7 

[ 60=8.2 

Fractures  and  penetrating  wounds  of  head,  face,  and  neck 

Plash  wounds  of  trunk 

}•  .   ..216=8.2 

Flesh  wounds  of  the  upper  extremities 

!•  2,366=89.6 

Fractures  of  the  lower  extremities 

1,361 

1,142 

139 

8,642 

45.6 
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Thus  it  will  appear  that  89.6  per  cent,  of  all  the  cases 
of  gangrene  were  observed  in  wounds  of  the  extremities, 
8.2  per  cent,  in  wounds  of  the  trunk,  and  only  2.3  per 
cent,  in  wounds  of  the  head,  face,  and  neck,  although  it 
has  been  previously  shown  that  the  proportion  of  injuries 
for  the  three  regions  is,  70.86  percent,  for  the  extremities, 
18.37  per  cent,  for  the  trunk,  and  10.77  per  cent,  for  the 
head,  face,  and  neck  ;  nearly  two-thirds  of  all  the  cases 
of  gangrene  occurring  in  the  lower  extremities. 

The  results  in  139  of  the  2,642  cases  of  gangrene  were 
not  ascertained  ;  1,361  terminated  in  recovery,  and  1,142 
in  death,  a  mortality-rate  of  45.6  per  cent.  But  in  a 
large  number  of  these  cases  death  was  ascribed  either  to 
the  injury  itself,  or  to  other  complications — pytemia, 
haemorrhage,  exhaustion,  tetanus,  erysipelas,  pneumonia, 
typhoid  fever,  diarrhoea,  and  other  diseases.  With  the 
exception  of  the  penetrating  wounds  of  the  trunk,  the 
percentage  of  fatality  of  cases  of  gangrene  after  flesh 
wounds  is  larger  than  that  after  fractures  ;  in  wounds  of 
the  trunk  alone,  the  mortality  of  the  fractures  and  pene- 
trations exceeds  that  of  the  flesh  wounds,  the  former  be- 
ing 68.7,  the  latter  47.0  per  cent. 

Of  the  2,366  instances  of  gangrene  in  the  extremities, 
185  were  cases  of  gangrene  following  excisions,  and  in  46 
of  these  cases  amputation  of  the  limb  had  to  be  i-esorted 
to.  In  898  instances,  gangrene  was  noted  on  the  face  of 
the  stump.  In  a  few  of  the  cases  the  complication  was 
caused  by  strangulation  of  the  stump  by  tourniquet. 

But  the  large  majority  of  the  cases  were  instances  of 
hospital  gangrene,  caused  by  the  crowded  condition  of 
the  hospitals,  and  the  bringing  together  of  many  cases 
of  extensive  fractures  and  large  operation-wounds. 

How  far  the  frequency  of  the  occurrence  of  gangrene 
was  influenced  by  the  season  of  the  year  cannot  be  as-, 
certained  from  the  reports  ;  it  can  only  be  stated  that 
the  highest  number  of  cases  was  observed  in  June,  July, 
August,  May,  and  December  ;  the  lowest  in  Fcbruar}' 
and  March. 

Only  four  cases  of  gangrene  were  recorded  for  the  first 
eight  mouths  of  the  war,  in  1861  ;  but  it  must  be  remem- 
bered that  the  medical  and  -surgical  reports  for  this  pe- 
riod are  very  incomplete.  In  the  following  year,  1862, 
the  number  of  cases  increased  to  two  hundred  and 
twenty-three.  A  few  sporadic  cases  occurred  in  the  hos- 
pital at  Port  Hamilton,  N.  Y.,  in  the  month  of  Septem- 
ber, among  men  wounded  in  McCIellan's  peninsular 
campaign  in  June  and  July.  Of  the  three  cases  reported 
at  that  hospital,  one  at  least  was  that  of  a  soldier  who 
had  been  carried  to  Richmond,  and  had  then  been  paroled. 

It  was  after  the  great  battles  of  South  Mountain  and 
Antietam,  in  September,  1862,  that  serious  outbreaks  of 
hospital  gangrene  occurred  at  the  hospitals  at  Frederick, 
Md.,  and  at  West  Philadelphia. 

The  next  appearance  of  the  disease,  more  serious  in 
character  than  that  observed  at  Frederick  and  West 
Philadelphia,  was  at  Annapolis,  Md.  It  appears  that  in 
January,  1863,  one  hundred  and  fifty-three  patients  were 
brought  to  Annapolis  from  Richmond.  Very  many  of 
these  men  were  wounded,  and  all  had  been  closely  con- 
fined to  the  prisons  and  to  the  prison-hospitals  of  that 
city.  Of  these  men,  four  had  hospital  gangrene  at  the 
time  of  admission  to  hospital  at  Annapolis,  and  thirty- 
one  contracted  the  disease  within  a  short  time.  On 
January  29th  four  hundred  and  twenty-one  additional 
patients  were  admitted  from  the  same  place  and  under 
the  same  circumstances ;  of  these,  gangrene  existed  in 
fourteen  at  the  time  of  their  admission. 

By  February  7th  the  number  of  affected  patients 
amounted  to  sixty.  All  cases  in  which  the  process  of 
destruction  was  advancing,  or  in  which  separation  and 
cicatrization  liad  not  fairly  set  in,  were  collected  in 
special  wards  isolated  from  all  other  buildings,  and  spe- 
cial bedding,  blankets,  utensils,  sponges,  surgical  dress- 
ings, and  instruments  were  provided  for  them.  The  dis- 
ease, from  this  time,  remained  almost  entirely  confined 
to  the  paroled  prisoners.  It  was  evident  that  the  origin 
of  the  disease  had  been  due  to  their  close  confinement  in 
the  Libby  prison  at  Richmond  and  the  adjacent  hospitals. 

In  these  places  all  the  conditions  were  present  for  en- 


gendering this  disease — close  confinement  in  crowded, 
unventilated  rooms,  foul  bedding  and  dressings,  bad 
diet,  and  unsanitary  surroundings. 

The  paroled  prisoners  who  liad  been  captured  on  the 
Western  battle-fields  referred  the  development  of  their 
gangrene  to  tedious  and  painful  transportation  from 
the  West  to  Richmond.  The  cars  were  closely  boxed, 
the  food  was  deficient  and  bad,  and  all  opportunities  for 
cleanliness  were  absent.  The  spread  of  the  disease  at 
Annapolis  was  undoubtedly  hj  contagion. 

Cases  which  occurred  at  Nashville,  Tenn.,  where  the 
disease  appeared  a  montli  or  so  later,  were  undoubtedly 
of  indigenous  origin.  Thirty-eight  cases  occurred  in  one 
hospital  within  a  few  days,  and  the  results  of  an  exami- 
nation made  as  to  its  origin  offer  striking  examples  of 
the  methods  of  the  production  of  gangrene,  in  the  use 
of  buildings  constructed  in  utter  disregard  of  all  sanitary 
laws. 

In  February,  1863,  a  few  cases  appeared  at  the  Doug- 
las Hospital,  Washington,  D.  C,  in  the  persons  of 
soldiers  wounded  at  the  battle  of  Fredericksburg,  Va. 
The  largest  number  of  cases  of  gangrene  (1,611)  oc- 
curred in  1864,  when  the  terrible  battles  of  Grant  in  Vir- 
ginia, and  of  Sherman  in  Georgia,  filled  the  hospitals  to 
overflowing  ;  but  the  disease  seems  to  have  lost  its  terror 
to  medical  ofiicers.  The  cases  were  quickly  isolated  in 
hospitals  or  wards  especially  assigned  for  the  purpose, 
and  under  various  forms  of  treatment  the  larger  propor- 
tion of  cases  were  brought  to  a  successful  termination. 
The  proportion  of  cases  of  gangrene  to  the  number  of 
troops  engaged,  or  to  the  wounded  treated  in  hospitals, 
during  the  six  months  of  1865,  was  very  small,  only  one 
hundred  and  thirty-five  being  recorded  upon  hospital 
registers. 

Instances  of  dry  gangrene,  the  result  of  shot  injuries, 
were  rare  ;  nine  cases  are  noted  ;  in  all  these  cases  the 
feet  or  the  toes  were  the  parts  affected.  Interference 
with  the  arterial  circulation  was  the  cause  of  the  gan- 
grene, although  the  manner  of  the  interference  is  not  clear 
in  one  or  two  of  the  cases.  In  five  of  the  nine  cases  of 
dry  gangrene  cited  amputation  was  performed  after  the 
appearance  of  the  disease  ;  four  recovered.  The  remain- 
ing four  cases,  in  which  no  operative  interference  was 
resorted  to,  proved  fatal. 

The  treatment  of  gangrene,  as  carried  out  in  the  mili- 
tary hospitals,  consisted  in  facilitating  and  hastening  the 
removal  of  the  slough,  thor"".ghly  cleansing  and  keeping 
in  a  healthy  condition  the  open  wound,  limiting  the  ex- 
tension of  the  ulcerative  action,  and  the  administration 
of  tonics,  stimulants,  and  supporting  and  nutritive  food, 
with  the  endeavor  to  build  up  the  debilitated  system. 
Locally,  the  gangrenous  ulcers  were  treated  by  applica- 
tions of  fuming  nitric  acid  to  the  edges  of  the  sore,  to  its 
surface,  and  to  the  healthy  integument  beyond  the  line 
of  diseased  action  ;  also  in  the  use  of  nitrate  of  silver, 
Labarraque's  solution,  and  stimulating  poultices  of  3east, 
cinchona,  and  charcoal. 

In  the  West,  the  use  of  bromine,  as  suggested  by  Dr. 
M.  Goldsmith,  was  extensively  used  and  with  undoubted 
good  effect  ;  it  was  applied  in  full  strength  by  means  of 
little  swabs,  after  a  thorough  cleansing  of  the  wound 
and  the  removal  of  all  gangrenous  and  diseased  tissue  ; 
the  wounds  were  kept  carefully  closed  from  exposure  to 
the  air,  were  closely  watched,  and  upon  the  slightest  re- 
appearance of  the  disease  the  process  was  repeated. 

In  the  use  of  these  agents,  nitric  acid,  bromine,  iodine, 
acetic  acid,  and  Labarraque's  solution,  now  well  under- 
stood to  be  potent  germicides,  we  see  the  foreshadowing 
of  the  present  antiseptic  treatment  of  wounds. 

Dr.  Goldsmith  claimed  for  bromine  prophylactic  vir- 
tues which  seem  to  have  been  in  a  degree  substanti- 
ated. Under  the  present  methods  of  antiseptic  surgery, 
with  the  advanced  knowledge  and  practice  of  hygiene  and 
sanitation,  it  is  doubtful  if  hospital  gangrene  will  ever 
again  prove  to  be  the  scourge  of  armies  that  it  has  been 
in  the  past. 

Traumatic  Ekysipelas. — AVhenever  large  numbers 
of  wounded  are  collected  together,  there  is  always  a  lia- 
bility to  invasions  of  this  complicating  disease. 
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Wounds. 


During  the  late  war,  the  instances  of  traumatic  ery- 
sipelas were  much  less  frequent  than  those  of  hospital 
gangrene.  Under  the  head  of  traumatic  erysipelas,  as 
occurring  in  groups  of  shot  wounds,  we  must  consider 
all  cases  in  which  inflammation  of  the  skin  originating 
from  a  wound  quickly  extends  over  the  surrounding 
parts,  ending  in  rapid  resorption,  while  the  process  is 
accompanied  by  exceedingly  high  fever. 

The  total  number  of  cases  of  this  affection,  as  recorded 
during  the  war,  is  1,097,  or  only  0.4  per  thousand  of  all 
cases  of  wounds.  Its  regional  distribution  is  shown  by 
the  following  table  : 

Nunwrical  Statement  of  One  Thousand  and  Ninety-seven 
Cases  of  Traumatic  Erysipelas. 


Scat  of  Injury. 

Cases. 

Recov- 
ery. 

Fatal. 

■Un- 
deter- 
mined. 

Region- 
al per- 
centage. 

Head,  face,  and  neck 

Trunk 

"Upper  extremities 

Lower  extreinicies 

154 
67 
457 
499 

107 
23 
259 
329 

4-1 
33 
180 
193 

3 

1 

18 
7 

29 

14.0 

6.2 

41.7 

39.1 

1,097 

618 

450 

The  average  duration  of  the  disease  was  eleven  days  ; 
In  31.7  per  cent,  it  subsided  in  from  one  to  five  days,  in 
31.7  per  cent,  in  from  six  to  ten  days,  in  19.4  per  cent. 
in  from  eleven  to  fifteen  days,  and  in  17.3  per  cent,  the 
duration  of  the  disease  exceeded  fifteen  days. 

A  first  attack  of  erysipelas  by  no  means  secured  a  pa- 
tient against  a  second,  and,  as  a  rule,  it  would  seem  that 
the  later  attacks  were  the  more  virulent.  One  patient  is 
recorded  as  having  had  nine  separate  attacks,  and  many 
others  more  than  one. 

Generally  the  disease  confines  itself  to  the  parts  first 
infected,  and  thence  extends  in  a  centrifugal  manner, 
showing  that,  as  Socin  expressed  it,  "  the  matter  causing 
the  inflammation  spreads  itself  abroad  more  by  the  way  of 
imbibition  than  in  the  direction  of  the  larger  venous  and 
lymphatic  vessels."  However,  swellings  and  abscesses  in 
the  axillary  and  inguinal  regions  are  not  infrequent. 
Sometimes  the  disease  spreads  itself  over  the  neighboring 
parts  and  affects  nearly 'the  whole  body.  Cases  are  on 
file  in  which  the  disease  made  its  appearance  in  the  head, 
and  extended  down  the  neck  and  chest  to  the  pelvis  ;  or 
in  which  it  originated  in  a  wound  of  the  hand  and  spread 
over  the  arm  and  trunk,  and  even  the  face  ;  or  where  it 
first  showed  itself  in  the  toes  and  attacked  the  leg,  thigh, 
and  lower  part  of  the  trunk. 

Four  hundred  and  fifty  of  the  1,097  cases  of  erysipelas 
proved  fatal,  a  mortality-rate  of  41.0  per  cent.  In  sixty 
cases  the  death  was  ascribed  to  pyEemia,  in  eight  to  gan- 
grene, in  five  to  tetanus,  in  twelve  to  hiemorrhage,  and 
in  sixty-six  to  other  diseases.  In  one  hundred  and  sixty- 
eight  instances  only  was  the  fatal  issue  directly  attributed 
to  erysipelas,  making  a  fatality  of  15.3  per  cent,  in  the 
total  number  of  cases. 

Erysipelas  made  its  appearance  under  apparently  the 
most  favorable  hygienic  conditions.  It  was  observed, 
however,  that  the  disease  prevailed  less  extensively  in 
tents  than  in  hospital  buildings. 

Generally,  the  disease  occurred  in  crowded  hospitals 
with  illy  ventilated  rooms,  and  rapidly  spread  from  one 
patient  to  another. 

Erysipelas  was  noted  in  453  cases  of  amputation,  and 
in  106  excisions ;  of  the  453  cases  of  amputation,  the  dis- 
ease occurred  in  151  instances  before,  and  in  301  after 
the  operation  ;  of  the  106  oases  of  excision,  the  affection 
made  its  appearance  in  all  but  four  cases  after  the  opera- 
tion ;  and  here  it  is  proper  to  note  the  liabiliiy  of  this 
operation  to  the  complication  of  erysipelas. 

The  disease  was  most  frequently  observed  in  periods  in 
which  the  number  of  wounded  patients  was  the  largest  ; 
the  same  may  be  said  of  the  season  of  the  year,  although 
it  was  generally  more  prevalent  in  cold  and  damp  sea- 
sons, and  at  times  when  it  was  necessary  to  keep  the  doors 
and  windows  of  hospital  buildings  closed. 

The  wounded  among  the  colored  troops  seem  to  have 


been  seldom  affected  by  this  disease,  as  only  eleven  are 
reported  as  having  been  attacked  by  it ;  but  five  of  the 
eleven  cases  proved  fatal,  four  from  erysipelas  and  one 
from  pleuritis  and  erysipelas. 

The  treatment  of  this  affection  consisted  in  completely 
isolating  the  patient  ;  in  a  large  majority  of  cases  the 
disease  yielded  to  the  topical  application  of  tincture  of 
iodine  or  solution  of  creasote  ;  the  internal  treatment 
most  generally  employed  was  moderate  doses  of  the 
tincture  of  the" muriate  of  iron,  frequently  repeated,  qui- 
nine, and  good  diet.  The  use  of  bromine  in  the  form  of 
vapor  to  the  affected  part,  as  well  as  the  direct  applica- 
tion of  the  drug,  was  enthusiastically  advocated  by  Dr. 
Goldsmith  and  others. 

Py.«;mia. — The  total  number  of  cases  of  pyaemia  ob- 
served after  shot  wounds,  in  the  late  war,  was  2,818,  of 
which  71  recovered,  and  2,747  died  ;  a  mortality-rate  of 
97.4  per  cent.  In  31  only,  of  the  total  of  fatal  cases, 
were  other  causes  than  pyaemia  mentioned  as  having  in- 
fluenced the  fatal  issue,  viz.,  hasmorrhage,  gangrene, 
tetanus,  erysipelas,  peritonitis,  and  typhoid  pneumonia. 
In  all  of  the  large  remainder  of  fatal  cases,  pyaemia  was 
the  only  cause  of  death  ascribed. 

Whether  in  cases  attacked  by  the  disease  the  wounds 
were  in  the  head,  the  face,  the  neck,  the  trunk,  or  the 
extremities  ;  whether  the  injuries  were  flesh  wounds  or 
accompanied  by  fracture  ;  or  whether  they  were  treated 
conservatively  or  by  operation,  seemed  immaterial ;  all 
were  alike  fatal. 

Summary  of  Two  Thousand  Eight  Hundred  and  Eighteen 
Cases  of  Pycemia,  Indicating  Location  of  Injury  and 
Result. 


Seat  of  Injury. 

Cases. 

Recov- 
eries. 

Deaths. 

Death- 
rate. 

66 
270 
338 
165 
416 
709 

66 
800 

3 
8 
8 
3 
9 

24 
2 

14 

63     i     95  4 

Chest,  abdomen,  and  pelvis 

[  Conservation 
Upper  extremities  . .  <  Excision 

(  Amputation  . 

(  Conservation 
Lower  extremities  . .  -<  ExciBion 

I  Amputation  . 

262 
330 
162 
406 
686 
53 
786 

97.0 
97.6 
98.2 
97.8 
i)6.B 
96.3 
98.2 

2,818 

71            9  747 

97.4 

Over  one-half  of  all  the  cases  of  pyjemia  were  found 
after  wounds  of  the  lower  extremities  ;  in  86,413  inju- 
ries of  this  class,  1,564  or  18.1  per  thousand  cases  of  py- 
aemia were  reported  ;  of  87,793  injuries  of  the  upper 
extremities,  918  or  10.4  per  thousand  ;  of  45,184  injuries 
of  the  trunk,  370  or  5.9  per  thousand  ;  and  of  36,400  in- 
juries of  the  head,  face,  and  neck,  66  or  2.5  per  thousand 
were  followed  by  this  complication. 

In  the  1,721  cases,  the  days  of  appearance  of  the  pyae- 
mic  symptoms  after  the  injury  were  noted  as  follows  : 
On  the 


2d  day  in  5  cases. 

3d  day  in  6  cases. 

4th  day  in  13  cases. 

5th  day  in  16  cases. 

6th  day  in  17  cases. 

7th  day  in  24  cases. 

Stli  day  in  29  cases. 

9th  day  in  88  cases. 
10th  day  in  37  cases. 
11th  day  in  37  cases. 
12th  day  in  50  cases. 
18th  day  in  59  cases. 
14th  day  in  54  cases. 
15th  day  in  60  cases. 
16th  day  in  76  cases. 
17th  day  in  68  cases. 
18th  day  in  70  cases. 
19th  day  in  66  cases. 
30th  day  in  65  cases. 
31st  day  in  56  cases. 
22d  day  in  55  cases. 
23d  day  in  42  cases. 


24th  day  in  40  cases. 
25th  day  in  42  cases. 
26th  day  in  50  cases. 
37th  day  in  31  cases. 
28th  day  in  86  cases. 
29th  day  in  31  cases. 
30th  day  in  20  cases. 
31st  to  35th  day  in  135  cases. 
35th  to  40th  day  in  89  cases. 
41st  to  45th  day  in  55  cases. 
46th  to  50th  day  in  42  cases. 
51st  to   100th    day  in   151 

cases. 
101st    to   150th  day  in   80 

cases. 
151st  to  300th  day  in  8  cases. 
201st  to  250th  day  in  9  cases. 
251st  to  300th  day  in  5  cases. 
Above  300th  day  in  4  cases. 

1,721  cases. 
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From  the  second  day  after  the  injury  the  number  of 
cases  gradually  and  almost  regularly  Increased  until  the 
sixteenth  day,  on  wliich  the  highest  total,  viz.,  76,  is  re- 
corded ;  from  the  seventeenth  to  the  thirtieth  day  after 
the  injury  the  number  decreased  ;  after  that  period  the 
disease  appeared  at  various  intervals,  in  some  instances 
as  late  as  two  hundred  and  three  hundred  days  :  and  in 
one  case,  a  case  of  recovery,  the  pysemio  infection  was 
ascribed  to  a  wound  over  four  and  a  half  years  after  the 
injury. 

The  duration  of  the  pysemia,  from  the  day  on  which 
the  first  symptoms  were  observed  to  the  day  of  death, 
was  reported  in  1,687  cases. 

The  deaths  occurred  on  the 


15th  day  in  24  cases. 
16th  day  in  17  cases. 
17th  day  in  31  cases. 
18th  day  in  14  cases. 
19th  day  in  13  cases. 
20th  day  in  15  cases. 
21st  to  25th  day  in  33  cases. 
26th  to  30th  day  in  18  cases. 
31st  to  35th  day  in  12  cases. 
36th  to  40th  day  in  11  cases. 
41st  to  45th  day  in  3  cases. 
46th  to  50th  day  in  1  case. 
Above  50th  day  in  3  cases. 


1st  day  in  71  cases. 

2d  day  in  96  cases. 

3d  day  in  173  cases. 

4tli  day  in  171  cases. 

5th  day  in  304  cases. 

6th  day  in  161  cases. 

7th  day  in  148  cases. 

8th  day  in  133  cases. 

9th  day  in  92  cases. 
10th  day  in  81  cases. 
11th  day  in  64  cases. 
13th  day  in  50  cases. 
13th  day  in  41  cases. 
14th  daj'  in  39  cases. 

About  two-thirds  of  the  cases  died  within  the  first 
seven  days  ;  the  largest  number  of  cases  was  recorded  on 
the  fifth  day  ;  in  81  only,  of  the  total  number,  did  the 
patients  survive  the  twentieth  day  after  the  appearance 
of  the  disease. 

Traumatic  pyaemia  was  seldom  noticed  unless  the  bony 
structure  was  injured.  Of  the  165,831  wounds  without 
lesions  of  bone,  only  564,  or  3.4  per  thousand,  were  fol- 
lowed by  pyaemia,  while  of  the  79,969  shot  fractures,  3,354, 
or  38.1  per  thousand,  were  followed  by  this  complication. 

Very  little  is  to  be  said  of  the  treatment  of  pyaemia  : 
tonics,  stimulants,  and  a  supporting  diet  were  given,  but, 
as  has  already  been  seen,  with  very  little  effect,  as  97.4 
per  cent,  of  all  the  cases  proved  fatal.  In  the  early  stages 
of  the  disease,  quinine  in  large  doses  would  reduce  the 
temperature  ;  but  the  improvement  seemed  to  be  only  tem- 
porary unless  the  treatment  was  continued  for  some  time, 
which,  unfortunately,  the  patients  were  unable  to  bear. 

In  wounds  of  extremities,  amputation  has  been  rec- 
ommended for  the  removal  of  the  infection  when  first 
observed  ;  but  even  this  extreme  remedy  seemed  to  be 
of  little  avail.  Three  or  four  cases  are  reported  in  which 
limbs  were  removed  while  the  patients  were  in  a  pysemic 
condition,  and  from  the  successful  issue  of  these  partic- 
ular cases,  it  may  be  presumed  that  the  removal  of  the 
infectious  focus  had  a  beneficial  influence. 

GUmatic,  Hygienic,  and  Moral  Influences,  as  Affecting 
Shot  Wounds  and  Injuries. — Of  the  effects  of  climate  on 
the  treatment  and  result  of  wounds,  but  little  informa- 
tion is  to  be  obtained  from  the  reports  of  the  war  ;  casual 
remarks  were  occasionally  made  by  medical  officers,  that 
in  certain  climates  and  localities  wounds  "  did  well "  or 
otherwise,  but  so  vague  a  statement  is  of  little  value, 
as  it  is  more  than  probable  that  insufficient  consideration 
was  given  to  other  closely  related  conditions,  which  may 
have  exerted  a  stronger  influence  than  climate. 

The  change  of  climatic  conditions  experienced  by  our 
troops  during  the  operations  of  war,  in  a  sudden  transi- 
tion from  tlie  cool  and  healthful  regions  of  the  North,  to 
the  warm,  semi-tropical,  and  malarial  regions  of  the 
Soutli,  could  not  fail  to  make  itself  felt  on  the  general 
organism,  aside  from  any  of  the  concurrent  exposures, 
hardships,  or  privations  incident  to  a  soldier's  life. 

The  health,  vigor,  and  efficiency  of  the  troops  cam- 
paigning in  many  parts  of  the  South,  were  undoubtedly 
impaired  by  climatic  causes,  and  it  is  fair  to  presume  that 
under  the  conditions  so  acquired,  wounds  and  surgical 
diseases  sullered  a  corresponding  modification. 

Putting  aside  the  consideration  of  other  factors,  it 
would  seem  that  continuous  dry  heat  is  not  unfavorable 


to  the  satisfactory  progress  of  gunshot  wounds  ;  the 
same  may  be  said  of  the  same  quality  of  cold — both, 
probably,  acting  as  tonics  to  the  system  at  large.  Moist 
climates,  with  continuous  heat,  are  recognized  as  relaxing 
and  weakening,  rendering  the  body  less  capable  of  re- 
sisting the  onset  of  prevailing  diseases. 

It  has  been  claimed  that  the  moist,  warm  climate  of 
parts  of  the  southern  sea-coast  was  exceedingly  favor- 
able to  the  healing  process  of  wounds  ;  it  may  be  that 
tlie  especial  qualities  of  sea-air  afforded  a  desirable  ele- 
ment. 

Tlie  pure,  bracing  air  of  the  highlands  of  Virginia, 
Tennessee,  and  Georgia  was,  unquestionably,  especially 
favorable  to  the  recovery  of  the  wounded.  The  very  suc- 
cessful results  of  wounds  and  operations  during  General 
Sherman's  campaign  from  Atlanta  to  tlie  sea  was  espec- 
ially marked,  though  it  must  be  admitted  that  very  im- 
portant factors  other  than  that  of  climate,  had  their  full 
influence  upon  the  men  of  that  command. 

Sudden  and  extreme  variations  of  temperature  and  hu- 
midity were  prejudicial  to  the  favorable  course  of  wounds, 
and  seemed  especially  to  favor  the  access  of  tetanus. 

Prolonged  cold  and  moisture  were  generally  regarded 
as  tending  to  excite  surgical  complications,  as  erysipelas 
and  gangrene,  though  here  the  probable  explanation  may 
be  that  these  diseases  were  engendered  by  the  want  of 
free  ventilation  at  these  times. 

The  subject  may  be  briefly  summed  up  in  the  state- 
ment that  those  conditions  of  climate,  wherever  found, 
which  allow  the  fullest  and  freest  exposure  to  pure,  fresh 
air  are  those  most  favorable  to  the  rapid  and  uncompli- 
cated recovery  from  wounds  ;  while  such  conditions  as 
tend  to  prevent  a  free,  out-of-door  life,  or  compel  the  ex- 
clusion of  large  quantities  of  fresh  air  from  the  wards  of 
hospitals,  and  from  lian-acks  and  tents,  or  such  as  favor 
the  rapid  decomposition  of  vegetable  and  animal  matter, 
are  to  be  considered  as  prejudicial  and  harmful  to  the 
course  and  treatment  of  wounds.  The  influences  of  hy- 
gienic condition,  food,  and  concurrent  diseases  upon  the 
results  of  shot  injuries,  in  time  of  war,  are  similar  to 
those  observed  in  cases  treated  in  time  of  peace  in  civil 
hospitals. 

The  influence  of  mental  condition  on  the  results  of 
wounds  is  undeniable.  All  reports  agree  that  the 
wounded  of  victorious  armies,  elated  by  the  successes 
achieved  by  their  own  bravery  and  that  of  their  com- 
rades, did  better  than  those  of  defeated  armies.  The 
most  striking  example  of  this  influence  of  mental  condi- 
tion on  wounds  in  modern  times  is  the  fearful  mortality 
among  the  French,  after  shot  wounds  of  all  kinds,  in  the 
war  of  1870-71.  The  excessive  mortality  of  that  cam- 
paign was,  undoubtedly,  largely  owing  to  the  mental  de- 
pression caused  by  a  succession  of  reverses  rarely  met 
with  in  the  history  of  warfare. 

Conservation,  Excision,  Amputation. — The  shot 
wounds  of  the  extremities  numbered  174,206,  or  over  two- 
thirds  of  the  whole  number  of  shot  injuries.  Of  these 
140,134  were  treated  without  operative  interference  ; 
4,656  were  followed  by  excision  ;  and  39,436  by  amputa- 
tion. 

To  the  cases  of  amputation  should  be  added  305  am- 
putations following  excisions,  and  349  re-amputations, 
making  the  total  number  of  amputations  39,980. 

Eighty-seven  thousand  seven  hundred  and  ninety-three, 
with  80,090  recoveries,  5,608  deaths,  and  3,095  unknown 
results  (a  mortality-rate  of  6.5  per  cent.),  were  shot  in- 
juries of  the  upper  extremities.  Of  these,  83,993  were 
wounds  complicated  by  fracture,  and  54,801  were  flesh 
wounds  ;  of  the  latter,  83  were  followed  by  amputation. 
Of  the  33,993  shot  fractures  of  the  upper  extremities, 
3,841,  or  11.6  per  cent.,  were  followed  by  excision  ;  15,- 
737,  or  47.7  per  cent.,  by  amputation;  and  13,414,  or 
40. '7  per  cent.,  were  treated  without  operative  interfer- 
ence beyond  the  removal  of  missiles,  bone  splinters,  or 
other  foreign  substances. 

Eighty-six  thousand  four  hundred  and  thirteen  were 
shot  injuries  of  the  lower  extremities ;  the  results  were 
not  ascertained  in  985  cases  ;  73,665  resulted  in  recovery, 
and  11,813  in   death — a  fatality-rate  of  18.8  per  cent. 
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Fifty-nine  thousand  one  hundred  and  thirty-nine  were 
flesh  wounds,  of  which  201  were  followed  by  amputation. 

Twenty -seven  thousand  two  hundred  and  seventy-four 
were  shot  injuries  involving  the  bones  of  the  lower 
extremities;  of  these,  815,  or  three  per  cent.,  were 
treated  by  excision,  13,466,  or  49.1  per  cent.,  by  ampu- 
tation, and  13,053,  or  47.9  per  cent.,  without  operative 
interference. 

In  the  upper  extremities,  11.6  per  cent,  of  the  total  num- 
ber of  fractures  were  treated  by  excision  ;  in  the  lower 
extremities  only  three  per  cent.  There  is  little  difference 
in  the  relative  percentage  of  amputation  in  the  upper 
and  lower  extremities  (in  the  first  47.7  per  cent.,  in  the 
second,  49.1  per  cent.)  ;  the  proportion  of  cases  of  con- 
servative treatment  in  the  lower  extremities  exceeded  that 
in  the  upper  by  7.2  per  cent.,  being  47.9  in  the  former 
and  40.7  per  cent,  in  the  latter.  It  is  ditflcult  to  account 
for  this  larger  percentage  in  the  attempts  at  conservation 
in  shot  fractures  of  the  lower  extremities,  unless  it  be  due 
to  the  instruction  given  by  the  medical  directors  of  the 
armies,  that  amputation  in  the  thigh  should  not  be  per- 
formed on  the  battle-field,  and  that  by  the  time  the  patient 
reached  a  general  hospital  the  favorable  time  for  opera- 
tion had  passed.  It  is  a  curious  anomaly  that  in  the 
upper  extremity  conservatism  was  more  extensively  em- 
ployed in  the  part  most  distant  from  the  trunk,  while  in 
the  lower  extremity  the  reverse  was  the  case.  Of  8,245 
shot  fractures  of  the  humerus,  2,960,  or  85.9  per  cent., 
and  of  5,194  shot  fractures  of  the  bones  of  the  forearm. 


2,971,  or  57.2  per  cent.,  were  treated  by  conservative 
measures  throughout.  In  the  lower  extremities,  the  per- 
centage of  cases  of  fracture  of  the  femur  treated  con- 
servatively exceeded  that  of  the  fractures  of  the  leg  ;  in 
the  former,  3,620  out  of  6,738,  or  53.7  percent,  being 
treated  without  operative  interference  ;  in  the  latter, 
4,116  out  of  9,171,  or  44.8  per  cent. 

One  hundred  and  thirteen  thousand  nine  hundred  and 
forty  shot  flesh  wounds  of  the  extremities,  including 
case's  of  injuries  of  arteries  and  nerves,  in  which  no  le- 
sions of  bone  were  reported,  gave  4,560  fatal  results,  a 
mortality  of  forty  per  cent.  ;  of  these  54,801  of  the  up- 
per extremities,  with  1,640  deaths,  gave  a  mortality-rate 
of  2.9  per  cent.  ;  and  59,139  of  the  lower  extremities, 
with  2,920  deaths,  a  fatality-rate  of  4.9  per  cent.  Of  the 
former  in  82,  and  of  the  latter  in  201  cases,  amputation 
was  resorted  to,  generally  on  account  of  haemorrhage, 
aneurism,  or  extended  sloughing  or  suppuration  ;  less 
frequently  on  account  of  pyEemia,  gangrene,  and  erysipe- 
las ;  and  in  a  few  instances  on  account  of  laceration  of 
nerves. 

Sixty  thousand  two  hundred  and  sixty-six  of  the 
174,206  shot  wounds  of  the,  extremities  were  compli- 
cated by  injuries  of  the  bony  structure.  Forty-four 
thousand  three  hundred  and  seventy-five  recovered. 
12,861  proved  fatal,  and  the  result  in  3,030  cases  was 
not  recorded,  a  mortality-rate  of  22.4  per  cent.  Thirty- 
two  thousand  nine  hundred  and  ninety-two  were  fract- 
ures in  the  uppei',  and  27,274  in  the  lower  extremities. 


Summary  of  Sixty  Thousand  Two    Hundred  and  Sixty-six   S7wt  Fractures   of  the   Extremities,  Showing  Treatment 

and  Results. 


Cases. 

Recov- 
ery. 

Fatal. 

Un- 
deter- 
mined. 

Upper  Extremities. 

Lower  Extremities. 

Mode  of  Treatment. 

tage  oJ 
fatality. 

Recov- 
ery. 

Fatal. 

Un- 
deter- 
mined. 

Percent, 
of  fa- 
tality. 

Recov- 
ery. 

Fatal. 

Un- 
deter- 
mined. 

Percent, 
of  fa- 
tality. 

26,467 

4,6S6 

29,143 

20,854 
3,183 
20,838 

4,562 
1,213 
7,086 

1,051 

260 

1,719 

17.9 
27. B 
25.8 

11,646 
2,744 
12,539 

26,929 

1,288 

SS8 

1,822 

480 

239 

],376 

2,005 

9.9 
23.8 
12.6 

9,208 

439 

7,799 

3,274 

355 

5,264 

571 

21 

.343 

26.2 

44.7 

40  2 

60,266 

44,,376 

12,861 

3,030 

22.4 

3.968 

12.8 

17,446 

8,893  1       935 

33.7 

The  greatest  fatality  after  shot  injuries  of  the  extremi- 
ties, with  lesions  of  the  bone,  was  observed  in  shot 
wounds  of  the  hip-joint,  where  the  fatality  reached  84.7 
per  cent.  Next  came  injuries  of  the  knee-joint,  with  a 
mortality  of  53.7  per  cent.  ;  then  those  of  the  thigli,  of 
which  52.4  perished.  Injuries  of  the  shoulder-joint  gave 
34.2  per  cent,  mortality  ;  of  the  leg,  27,0  ;  the  ankle-joint, 
26.9  ;  the  arm,  20.7  ;  the  elbow,  19.4;  forearm,  9.4;  foot, 
8.3  ;  and  finally  injuries  of  the  bony  structure  of  the 
hand,  3.1  per  cent,  fatality.  The  percentage  of  recover- 
ies attending  attempts  at  conservation  was  quite  flattering, 
but  it  must  be  borne  in  mind  that  the  cases  reported  as 
treated  conservatively  were  cases  selected  as  specially 
adapted  to  this  mode  of  treatment,  and  probably  were 
the  least  serious. 

The  disposition  to  conservation  developed  itself  rapidly 
as  medical  officers  became  familiar  with  serious  cases  of 
shot  injuries,  and  it  is  safe  to  say  that,  in  the  later  stages 
of  the  war,  many  limbs  were  saved  which  at  an  earlier 
period  would  have  been  sacriflced  ;  especially  was  this 
the  case  in  the  upper  extremities,  where  the  preservation 
of  the  hand,  or  even  portions  of  the  same,  was  consid- 
ered most  important  for  the  good  of  the  individual. 

Probably,  the  least  satisfactory  ultimate  results  of  con- 
servative treatment  were  those  on  the  foot  and  ankle, 
which,  while  successful  in  saving  life,  rendered  it  doubt- 
ful, in  the  light  of  their  ultimate  condition,  whether  con- 
servation was  the  wisest  course. 

Excisions.— Of  4,656  excisions,  3,841,  or  over  four- 
fifths,  were  in  the  upper  extremities,  and  815  in  the 
lower  extremities. 

The  excisions  at  the  hip-joint  lead  with  the  largest 
mortality,  90.9  percent.  ;  next,  excisions  at  the  knee- 
joint,  with  81.4  per  cent.  ;  those  of  the  shaft  of  the  femur 
show  a  fatality  of  69.4  per  cent.  ;  of  the  shoulder,  36.6 


per  cent.  ;  of  the  ankle-joint,  29.0  per  cent.  ;  of  the  shaft 
of  the  humerus,  28.6  per  cent.  ;  in  the  tibia  and  fibula, 
28.2  per  cent.  ;  in  the  bones  of  the  foot,  19.3  per  cent.  ; 
at  the  wrist-joint,  13.8  per  cent.;  forearm,  11.3  per  cent.; 
and  bones  of  the  hand,  9.6  per  cent. 

With  the  exception  .of  the  elbow,  the  excisions  in  the 
joints  show  larger  mortality-rates  than  those  in  the  osse- 
ous structure  above  the  joints  ;  the  fatality  of  the  opera- 
tions in  the  knee-joint  exceeds  that  in  the  shaft  of  the 
femur  12.0  per  cent.  ;  in  the  ankle-joint  the  fatality  is 
0.8  per  cent,  greater  than  in  the  leg  ;  and  in  the  wrist- 
joint  2.5.  per  cent,  greater  than  in  the  bones  of  the  fore- 
arm. The  excisions  at  the  elbow-joint,  on  the  contrary, 
show  more  favorable  results  than  those  of  the  arm,  the 
death-rate  being  5.6  per  cent,  less  in  the  former  than  in 
the  latter.  The  percentage  of  fatality  in  the  entire  series 
of  excisions  of  the  extremities  is  disappointing,  especially 
when  it  is  considered  that  over  four-fifths  of  the  excisions 
were  performed  in  the  upper  extremities,  where  the 
chances  for  success  must  be  considered  the  brightest.  It 
disproves  the  opinion  held  by  the  advocates  of  this  op- 
eration, that  excision  involves  less  loss  of  life  than  ampu- 
tation. That  it  might  be  possible  to  obtain  better  results 
in  well-appointed  hospitals,  constructed  in  accord  with 
the  sanitary  knowledge  of  the  day,  is  not  denied  ;  and 
the  many  excellent  results  now  obtained  in  conservative 
surgery  in  civil  practice,  under  the  advantages  of  the 
present  antiseptic  treatment  of  wounds,  should  encourage 
the  military  surgeon  to  persevere  in  his  efforts  in  this 
direction. 

In  brief,  it  may  be  stated  that  the  results  after  exci- 
sion in  the  long  bones  and  in  the  knee-  and  ankle-joints 
were  little  less  than  disastrous,  and  the  ultimate  condi- 
tion of  many  of  these  cases,  although  considered  success- 
ful shortly  after  the  operation,  proved  to  be  deplorable. 
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Numencal  Statement 

of  Four 

Thousand  Six  Hundred  and  Fifty-six 

Excisions  in 

the  Extremities. 

Cases. 

Primary. 

Intermediary. 

Secondary. 

Period  of  operation 
unlinown. 

Seat  of  operation. 

i 

i 
i 

i 

i 

P-I 

1 

i 

a 

■s 

§4 

I 

t 

i 

o 

1 

p 

o 

m 

> 
o 

1 

o 

i 

1 

1 

o 

c 

a 

Clavicle  and  scapula 

84 
1,086 
636 
764 
986 
lO'J 
116 

66 
175 

57 
387 

33 

97 

60 
603 
477 
551 
856 
94 
103 
6 
51 
10 
275 
22 
75 

19 

348 

191 

165 

109 

15 

11 

60 

116 

44 

108 

9 

18 

5 
135 
28 
48 
21 

'2 

's 

3 

4 
o 

4 

24.1 
36.6 
28.6 
23.0 
11.3 
13.8 
9.6 
90.9 
69.4 
81.4 
28.8 
29.0 
19.3 

27 

376 

326 

288 

589 

55 

58 

1 

20 

4 

148 

8 

40 

9 

185 

145 

76 

71 

7 

6 
32 
66 
26 
67 

2 
11 

701 

3 
91 
16 
33 

6 

6 
2 

i 

2 

25.0 
82.9 
30.7 
20.6 
10.7 
11.2 
9.3 
96.9 
76.4 
86.6 
31.1 
20.0 
21.5 

12 

124 

64 

152 

120 

18 

15 

2 

9 

I 

58 

5 

15 

595 

6 

113 

29 

74 

29 

6 

2 

20 

39 

12 

29 

3 

5 

is 

5 

83.3 
47.6 
31.1 
32.7 
19.4 
25.0 
11.7 
90.9 
81  2 
92.3 
33.3 
37.5 
25.0 

8 
69 
36 
57 
86 
15 

6 

8 
15 

4 
42 

5 
16 

29 
5 
8 
4 
2 

's 

3 
3 

8 
4 

1 

'i 

29!5 
12.1 
12.3 
10.0 
11.7 

72!7 
16.6 
42.8 
16.0 
44.4 
6.S 

13 
34 
51 
54 
111 
6 
24 

7 
1 
27 
4 
4 

4 
21 
12 
8 
5 

3 

'9 
3 

4 

'i 

2 

26 
12 
10 
16 

'2 
2 

23.5 
88  1 

Shaft  of  humerus 

Elbow-joint 

19.0 
12  9 

Radius  and  ulna 

4.3 

11  1 

Shaft  of  femur 

56  2 

76  0 

Tibia  and  fibula 

12  9 

Bones  of  foot 

20  0 

Aggregates 

4,656 

3,188 

1,213 

260 

27.6 

1,940 

159 

27.0 

867    2(J 

38.1 

312 

75 

5 

19  3 

3S6 

70 

76 

17.2 

2,800 

982 

392 

482 

Amputations. — The  total  number  of  amputations  re- 
ported on  the  records  of  the  war  is  29,980  ;  but  the  whole 
number  of  amputations  performed  for  injuries  received 
during  the  war  would  undoubtedl}'  exceed  that  number. 
During  the  first  eighteen  months  of  the  strife  the  reports 
of  operations  are  very  meagre.  Of  the  29,980  amputa- 
tions, the  results  were  ascertained  in  all  but  1,719,  as 
shown  in  following  table  : 

Tabular  Statement  of  Twenty-nine  Thousand  Nine  Hun- 
dred and  Eighty  Amputations,  Indicating  Seat  of  Oper- 
ation and  Results. 


Cases. 

Amputations. 

4 

> 

O 

P 

5   . 

i 

ho 

Upper  extremities : 

Amputations  of  the  hand  or  fingers 

Amputations  of  the  wrist- joint 

Amputations  in  the  forearm 

Amputations  at  the  elbow-joint 

Ampntationa  in  the  upper  arm 

Amputations  at  the  shoulder-joint. 

Lower  extremities  : 

Amputations  of  the  foot  or  toes 

Amputations  at  the  ankle-joint 

7,902 
68 

1,761 
40 

5,610 
866 

1,519 
Ifil 

5.523 
196 

6,869 
66 

6,531 
60 

1,603 
36 

4,034 
596 

1,317 

119 

3,593 

82 
2,878 

11 

198 
7 

245 

3 

1,273 

245 

81 
40 

1,790 
111 

8,411 
56 

1,158 

1 

13 

1 

183 

25 

121 
2 

138 
2 
80 

2.9 
10.4 
14.0 

7  6 
2.3.8 
29.1 

5.7 
26.1 
33.2 

Amputations  at  the  knee-joint 

67.5 
54.2 

"Amputations  at  the  hip-joint 

83.8 

29.980 

211,  b02 

7,459 

1,719 

26.8 

As  in  excisions,  the  operations  at  the  hip  give  the  high- 
est rate  of  mortality,  83.3  per  cent.  ;  next  come  amputa- 
tions through  the  knee-joint,  with  57.5  per  cent. ;  those 
of  the  thigh,  with  54.2  per  cent.  ;  of  the  leg,  with  33.2 
percent.  ;  of  the  shoulder- joint,  with  29.1  per  cent.  ;  of 
the  ankle-joint,  with  25.1  per  cent.  ;  of  the  arm,  with 
23.8  per  cent.  ;  of  the  forearm,  with  14.0  per  cent.  ;  of 
the  wrist,  with  10.4  per  cent.  ;  of  the  elbow,  with  7.6  per 
cent. ;  of  the  foot,  with  5.7  per  cent.  ;  and  of  the  hand, 
with  2.9  per  cent. 

It  will  be  noticed  that,  with  the  exception  of  the  ampu- 
tations at  the  elbow  and  those  at  the  knee-joint,  the  ratio 
of  mortality  in  the  upper  extremities  as  well  as  in  the 
lower,  decreases  with  the  increasing  distance  of  the 
ablation  from  the  trunk.  No  sufficient  reason  can  be 
assigned  for  the  exceptionally  favorable  results  in  ampu- 
tation at  the  elbow  ;  while  the  gravity  of  injuries  as  well 
as  of  operations  at  the  knee  is  well  known.  Comparing 
the  mortality-rate  after  amputations  with  that  of  exci- 


sions in  the  same  portion  of  the  extremities,  we  find  the 
following  results  : 

Table  Indicating  Rate  of  Mortality  after  Amputations  and 
Excisions  in  the  Extremities. 


Seat  of  operation. 


Upper  extremities: 

Hand  and  Angers 

Wrist-joint 

Forearm 

Elbow 

Arm 

Shoulder 

Lower  extremities ; 

Foot  and  toes. . .. 

Ankle-joint 

Leg 

Knee-joint 

Thigh 

Hip-joint 


Ratio  of  mortality  after 


Amputation. 

Excision. 

2.9 

9.6 

10.4 

13.8 

14.0 

11.3 

7.6 

23.0 

23.8 

28.6 

29.1 

36.6 

5.7 

19.3 

25.1 

29.0 

33.2 

28.2 

57.5 

81.4 

54.2 

69  4 

83.3 

90.9 

With  the  exception  of  the  operations  in  the  bones  of 
the  forearm  and  those  in  the  liones  of  the  leg,  the  exci- 
sioni  are  uniformly  followed  by  larger  percentages  of 
fatality  than  the  amputations,  the  excisions  of  the  knee- 
joint  especially  showing  an  exceedingly  large  excess  in 
the  mortality-rate  over  the  amputations  at  the  knee. 
The  favorable  results  after  excisions  in  the  bones  of  the 
forearm  and  leg  are  due  to  the  fact  that  in  many  of  these 
cases  only  portions  of  one  or  the  other  of  the  two  bones 
comprising  them  were  excised,  thus  lowering  consider- 
ably the  percentage  of  fatality  of  the  operation.  All 
operations  performed  within  forty -eight  hours  after  the 
injury  have  been  considered  and  grouped  as  primary,  as 
tlie  commencement  of  inflammatory  symptoms  rarely 
falls  within  this  period.  In  the  amputations  of  the  hip- 
joint  alone,  the  primary  period  has  been  restricted  to 
twenty-four  hours,  as  it  is  believed  that  in  those  cases 
the  inflammatory  period  is  hastened  by  the  gravity  of  the 
injury.  In  the  second  or  intermediary  group  have  been 
placed  the  cases  in  which  the  operation  was  performed 
in  the  interval  from  the  third  to  the  thirtieth  day  (both 
inclusive)  after  the  injury  ;  this  class  consists  mainly 
of  the  operations  performed  during  the  inflammatory 
stage.  The  third  group  comprises  the  operations  per- 
formed after  the  thirtieth  day  from  the  date  of  the  in- 
jury, or  at  a  period  when  the  inflammation  has  abated 
or  entirely  subsided. 

Of  the''29,980  amputations,  the  date  after  the  injury 
on  which  operations  were  performed  was  recorded  in 
23,993  cases  ;  of  these  the  results  were  not  ascertained 
in  231,  leaving  23,762  cases  in  which  the  results  as  well 
as  the  dates  of  operation  were  recorded. 
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Summary    of  Twenty-three    Thousand  Seven  Hundred  and  Sixty-two  Amputations,    Indicating   the   Period    of   the 

Operation. 


Seat. 


Recov- 
eries. 


Primary. 


Recov- 
eries. 


Fatal. 


a  o  : 
9.  Sii: 


Intermediary. 


Recov- 
eries. 


Secondary. 


Recov- 
eries. 


t  ^  « 


Upper  extremities : 
Amputations  of  hand  or  fingers 

Amputations  at  wrist-joint 

Amputations  in  forearm , 

Amputations  at  elbow 

Amputations  in  arm 

Amputations  at  shoulder 

Lower  extremities : 
Amputations  of  foot  or  toes, . . . 

Amputations  at  ankle-joint 

Amputations  in  leg 

Amputations  at  knee-joint 

Amputations  in  thigh 

Amputations  at  hip-joint 

Total 

Aggregates 


4,501 

4,412 

67 

60 

1,655 

1,4211 

35 

33 

4,026 

3,681 

722 

605 

1,045 

987 

153 

115 

4,900 

3,350 

18!) 

79 

5,803 

2,715 

66 

11 

89 

7 

235 

2 

1,045 

317 

58 

38 

1,650 

110 


3,179 

50 

Ml 

27 

2,659 

369 

651 

78 

2,309 

50 

1,960 

3 


48 
6 
97 
1 
603 
117 

36 

23 
1,032 

57 
1,961 

22 


1.4 

9,0 

10.6 

3.5 

18.4 

24.0 

6.2 
22.7 
30.? 
53,2 
49.8 
88.0 


1,069 

6 

360 


243 


690 
16 


41 

1 

109 

320 
78 

20 

14 

382 

37 


3.7 

14.2 
23.7 

34!2 
47.6 

7.6 
•35.8 
35.6 
69.8 
64.6 
100.0 


174 
4 

169 
1 

,307 
,60 

93 
12 

351 
13 

267 


17,268 


12,246 


3,992 


23.9 


3,688        1,918 


34.8    I    1,4.39 


1 
29 
1 


1 
1.36 

16 
2-14 

10 


20.0 
15.4 
50.0 
28.4 
30.6 

2.1 
7.6 
27.9 
66.1 
47.7 
66.5 

28.8 


16,238 


5,501 


2,023 


Primary  operations  were  the  rule,  over  two-thirds  of 
all  the  amputations  belonging  to  this  group.  In  the  field, 
where  few  of  the  appliances  of  conservative  surgery 
could'be  had,  and  where,  moreover,  the  chances  of  prop- 
erly applying  them  were  uncertain  ;  where,  further- 
more, transportation  for  considerable  distance  was  un- 
avoidable, amputation  became  neoessaiy,  when  attempts 
at  conservation  might  be  made  in  a  general  hospital. 

Primary  operations  give  the  best  chance  of  life  ;  those 
performed  during  the  inflammatory  or  intermediary 
period  are  the  most  unfavorable  in  their  results  :  the  ex- 
perience with  intermediary  operations  was  so  discourag- 
ing, that  when  the  time  for  primary  operation  had 
passed  the  operation  was  deferred,  if  possible,  until  the 
inflammation  had  subsided  and  the  lesions  had  become 
local  and  analogous  to  chronic  disease. 

Of  the  different  modes  of  operation,  each  method  had 
its  advocates  ;  but  the  flap  operations  were  more  fre- 
quently used,  especially  in  amputations  near  the  joints. 
Of  11,053  cases  of  major  amputations,  in  which  the 
method  is  specified,  6,240  were  flap  and  4,813  circular 
operations.  A  multitude  of  varieties  of  the  flap  were  re- 
corded ;  instances  have  been  cited  of  the  use  of  the  an- 
terior, posterior,  antero-posterior,  lateral,  bilateral,  ex- 
ternal, internal,  oval,  circular,  U-shaped,  rectangular, 
and  skin  or  muscular  flap.  As  far  as  stumps  are  con- 
cerned, handsome  rounded  ones  were  achieved  by  each 
method,  and  conical  stumps  were  noted  after  the  circu- 
lar as  well  as  after  the  flap  operation. 

The  side  upon  which  the  operation  was  performed 
was  recorded  in  18,718  cases.  The  amputations  on  the 
left  side  exceeded  those  on  the  right  by  3.4  per  cent. 
Whether  the  seat  of  injury  was  on  the  right  or  left  side 
seems  to  have  had  no  influence  upon  the  ratio  of  mor- 
tality. 

The  number  of  double  operations  performed  on  ac- 
count of  shot  injuries  was  172  ;  of  these,  both  upper  ex- 
tremities were  amputated  in  47,  one  upper  and  one  lower 
in  43,  and  both  lower  in  82,  as  follows  : 

Numerical  Statement  of  One   Hundred  and  Sereniy-hoo 
I  of  Double  Amputations  for  Shot  Injuries. 


Extremity. 

i 
3 
1 

o 
H 

o 

« 

31 
21 
31 

1 

Is 

Both  amputations  in  the  upper  ex- 

47 
43 

82 

16 
21 
50 

1 
1 

34.0 

One  amputation  in  upper,  one  inlower 

60.0 

Both  amputations  in  the  lower  ex- 

61.7 

173 

83 

87 

2 

51.1 

VoL.  VIII.-3 

The  mortality-rate  of  the  cases  in  which  both  the  up- 
per members  wete  removed  is  34.0  per  cent.  ;  of  those  in 
which  one  of  the  upper  and  one  of  the  lower  extremities 
were  amputated,  50.0  per  cent,,  and  of  those  in  which 
the  two  operations  were  performed  in  the  lower  mem- 
bers, 61.7  per  cent.  David  L.  Huntington. 

J  Medical  and  Surgical  History  of  the  War  of  the  Rebellion. 

WRIST,  JOINTS  OF  THE.  The  skeleton  of  the  wrist, 
being  a  series  of  small  bones  essentially  similar  in  char- 
acter, may  be  considered  as  a  whole,  and  we  may  hence 
conceive  a  superior  radio-carpal  or  wrist-joint  proper,  be- 
tween the  bones  of  the  forearm  and  the  carpus,  and  an 
inferior  or  carpo-metacarpal  joint,  -between  the  carpus 
■and  the  metacarpus.  Again,  we  may  consider  separately 
the  two  rows  of  carpal  bones,  and  regard  the  somewhat 
irregular  union  between  them  as  an  intracarpal  or  medio- 
carpal  joint.  Finally,  we  may  consider  each  bone  as  a 
separate  unit  and  its  union  with  each  of  those  which  it 
touches  as  so  many  carpal  joints  of  a  secondary  degree. 

Of  the  three  transverse  joints  formed  by  the  rows  of 
carpal  bones,  the  upper  one  is  the  only  one  that  has  any 
very  marked  mobility,  the  middle  one  has  somewhat  less, 
and  the  lower  or  carpo-metacarpal  joint  has  the  least  of 
all.  It  is,  indeed,  instructive  and  logical  in  regarding  the 
movements  to  follow  the  plan  adopted  by  Me_ver,  andcon- 
sider  the  lower  row  of  bones  as  combined  for  practical 
purposes  with  the  metacarpal  bones  with  which  they  ar- 
ticulate and  the  upper  row  as  an  articular  integer  or 
meniscus  which  is  the  essential  interpo,5ed  element  be- 
tween the  forearm  and  the  hand.  Viewing  the  form  of 
the  surfaces,  the  articulation  between  the  meniscus  and 
the  forearm  is  a  pommel  or  ellipsoidal  joint.  Movement 
is  necessarily  freest  in  the  direction  of  the  axes  of  the  el- 
lipsoid, but  still  a  certain  amount  of  rotation  is  possible. 
The  surfaces  involved  are  those  of  the  triangular  carti- 
lage and  the  radius  above,  and  the  scaphoid,  semilunar, 
and  cuneiform  below.  The  ulna  does  not  enter  into  the 
articulation,  nor  does  the  pisiform  bone.  Many  compar- 
ative anatomists  are  of  the  opinion  that  the  triangular 
fibro-cartilage  represents  a  carpal  element  which  in  its  com- 
plete form  long  ago  vanished  from  the  mammalian  car- 
pus and  that  the  pisiform  bone  is  another  vestige  of  the 
same  kind.  Certain  facts  of  abnormal  variation  seem  to 
support  this  view  and  to  show  that  the  pentadactylate 
form  of  the  human  hand  is  not  the  primitive  form,  firmly 
fixed  though  it  now  is,  but  that  a  seven-digit  hand  was 
probably  the  original  mammalian  type.  Odd  cases  of 
supernumerarj'  wrist-bones  and  fingers,  which  are  occa- 
sionally seen,  are,  according  to  this  view,  instances  of 
atavism. 

The  mid-carpal  joint  is  of  a  mixed  character,  having, 
like  the  mid-tarsal  Joint  of  the  foot,  a  wavy  outline,  the 
comparatively  large,  convex  upper  surfaces  of  the  os 
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maijnum  and  unciform  bones  making'  togetlicr  a  sort  of 
ball-like  head  which  tits  into  the  hollow  socket  made  bj^ 
the  uuder-surfaces  of  the  combined  scaphoid,  semilunar, 
and  cuneiform  bones  ;  while  a  comparatively  small  sur- 
face of  tlie  scaphoid  articulates  witli  the  trapezium  and 
trapezoid  to  make  a  curve  in  the  opposite  direction. 
Tliis  assists  cousiderablj'  in  twisting  movements  of  the 
hand,  such  as  pronation  and  supinatinn,  winch  are  very 

necessary  to  that  nicety 
in  the  mana.geraent  of 
tools  which  characterizes 
the  hand  of  man.  'I'lic 
hand  of  the  ajic  is  by  no 
means  so  delicately  ad- 
justed in  tills  jiarticular. 

It  has  been  well  pointed 
out  by  Professor  Hum- 
phrey, in  his  classical 
treatise  on  the  "  Human 
Skeleton,''  tli.-it  the  wrist 
owes  the  seiair- 
ity  of  its  ,ioints, 
not  so  much  to 
tlie  interlocking 
sha]ie  of  the 
joint-surfaces,  or 
to  the  strength 
of  its  ligaments, 
as  to  the  strong 
tendons  w  h  i  ch 
pass  over  it,  tend 
to  protect  it,  and 
render  it  at  the 
.same  time  flexi- 
ble. A  short  ex- 
amination of  the 
lower  end  of  the 
radius  will  show  that  its  dorsal  aspect  is  deeply  groo^-ed 
fnr  the  extensor  tendons  which  pass  in  every  direction 
over  the  back  of  the  hand.  They  are  ))Ound  closely  down 
in  their  grooves  by  a  strong  band  of  fascia  called  the 
posterior  annular  ligament,  which  thus  becomes,  as  it 
were,  one  of  the  most  powerful  protecting  ligaments  of 
the  radio-carpal  joint.  In  a  similar  manner  the  anterior 
surface  of  the  wrist  is  hollowed  out  by  a  deej)  ai-chway, 
the  carpal  canal,  so  called  because  it  is  spread  over  by 
strong  bands  of  fascia  which  confine  the  flexor  tendons 
in  a  sort  of  subway. 

English  anatomists  group  these  bands  together  indis- 
criminately as  the  anterior  annular  ligament,  but  there 
can  readily  be  distinguished  two  bands — a  s\iperficial  one, 
to  which  the  name  of  annular  ligament  may  properly  be 
applied,  as  it  is  a  process  of  the  deep  fascia  of  tlie  arm 
which  passes  over  the  tendon  of  the  palmaris  longus  and 
the  ulnar  vessels  and  nerve,  being  continuous  with  the 
posterior  annular  ligimient  at  either  side  ;  the  second  is 


Fig.  J(i5s.— The  Wrist-joints. 


Trapezium. 


FlQ.  4CSa.— The  Carpal  Canal. 


more  independent,  partaking  more  of  the  nature  of  a  liga- 
ment, and  therefore  properly  designated  as  the  ligamentum 
carpi  volare  proprium.  It  is  a  strong,  firm  liand,  attached 
on  either  side  to  the  carpal  eminences — that  is  to  say, 
tlie  pisiform  and  unciffirm  bones  on  the  inner  side  ami 
the  tubercle  of  the  scaphoid  and  the  ridge  of  the  trape- 
zium on  the  outer  side.  It  passes  iinJer  the  tendon  of 
the  palmaris  lon.gus  and  the  ulnar  vessels  and  nerve. 
Beneath  it  pass  the  great  flexor  tendons  and  the  median 
nerve,  confined  by  several  strong  sheaths  which  blend 


\ 


Fig.  4660. — Ligaments 
Wri 


rif  tile  Dorsal  Aspect  of  the 
.t-)uint. 


w-ith  each  other  and  send  fascial  processes  to  the  ligament 
above  and  the  attachments  of  the  special  bones  "below. 
It  is  to  this  arrangement,  combined  with  pronation,  that 
we  owe  the  surprising  flexiliility  which  characterizes  the 
wrist,  a  flexibility  which  permits  the  extraordinary  twists 
so  famous  in  the  pitching;  of  a  ball,  the  handling  of  a  ten- 
nis-racket, and  the  parrying  of  the  thrust  of  a  foil. 
Viewing  the  wrist  joint  with  reference  to  its  synovial 
cavities,  we  find  that  the 
carpal  joint  has  its 
ivity,  the  mid-carpal 
irpo-metacarpal  liav- 
common  cavity,  tlici-e 
excluded  two  bones, 
the  pisiform 

T"  metacarpal 

bone  of  the 
thumb,  each  of 
which  lias  its 
own  special  ar- 
ticulation —  the 
first  with  the 
cuneiform,  the 
second  with  the 
trapezium. 

The  intrinsic 
ligaments  of  the 
carpus  are  of 
two  classes  :  one 
b  ei  n  g  external 
s  t  r  e  n  g  thening 
bands,  the  others  internal,  interosseous,  serving  as  close 
interties  to  keep  the  whole  system  firm.  On  the  palmar 
surface  a  somewhat  irregular  mass  of  fibres,  .stretcliing 
from  the  bones  of  the  forearm  to  the  metacarpal  bones, 
has  received  the  name  of  the  ligamentum  carpi  volare 
jirofundum. 

Separate  portions  of  this  have  received  different  names. 
Thus  the  arcuate  ligament  is  that  portion  which  passes 
downward  and  inward  from  the  radius  to  the  cuneiform 
bone  ;  the  straight  ligahient  (ligamentum  carpi  rectum)  is 
a  rounded  fasciculus  that  passes  from  the  styloid  jjrocess 
of  the  ulna  to  the  semilunar  and  cuneiform  bones,  and 
the  funiculus  liga- 
mentosus  a  similar 
one  extending  from 
the  same  to  the  cu- 
neiform and  pisi- 
form bones.  Bands 
from  the  jiisiform 
bone  to  the  unci- 
form and  tothefifth 
nietacarjial  (lig.  jii- 
so-hamatum,  lig. 
piso-metacarpeum) 
are  considered  as 
extensions  of  the 
insertion  of  the 
flexorcarpi  idnaris. 
A  series  of  short 
bands  connecting 
the  OS  magnum 
with  the  contiguous 
bones  is  known  as 
the  railiate  liga- 
ment. Finally,  the 
most  distal  band. 
CO  n  nee  t  i  n  g  the 
bases  of  the  meta- 
carpal bones,  is 
known  as  the  deep 

transverse  ligament.     All   these   divisions   seem   hardly 
necessary. 

The  investment  on  the  dorsal  surface  is  not  usually  so 
complete.  The  strengthening  bands  are  mainly  two — the 
rhomboid  ligament,  passing  downward  and  inward  from 
the  lower  end  of  the  radius  to  the  cuneiform  and  tmci- 
form  bones,  and  the  transverse  dorsal  ligament,  extending 


.  4*  1 1  — Li^an     it   m   Carpi   Dorsale  Pro- 
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from  the  scaplioid  outward  to  the  same.     There  is  also  a 
dorsal  radiate  ligament  diverging  from  the  os  magnum. 

The  only  other  joint  requiring  especial  mention  is  that 
of  the  metacarpal  bone  of  the  thumb  with  the  trapezium. 
This  is  an  excellent  example  of  the  joint  by  reciprocal 
reception,  sometimes  termed  the  saddle-joint.  Its  mo- 
tions are  freest  in  two  directions,  which  correspond  to  the 
motions  of  adduction  and  abduction  on  the  one  hand, 
and  of  the  various  adjustments  of  opposition  on  the 
other.  Frank  Baker. 

XANTHOMA..  Xanthoma,  or  xanthelasma,  as  it  is 
sometimes  called,  is  one  of  the  benign  new-formations  of 
the  skin.  It  lias  at  different  times  received  the  names 
fibroma  Upomatodes,  mtUigoidea,  and  molluseum  cliolesie- 
rique.  Rayer,  of  Paris,  first  described  the  affection,  with 
the  title  Plaques  jaundires  des  paupieres.  The  new- 
growth  is  one  of  connective  tissue,  and  while  it  has  a  de- 
cided predilection  for  the  upper  eyelids,  the  yellow,  or 
buff-colored  nodules  of  which  the  patch  is  composed 
may  form  upon  various  other  portions  of  the  body.  I 
have  seen  it  affecting  several  other  regions,  and  Bulkley, 
Hardaway,  Robinson,  Barlow,  Hyde,  and  others  have  re- 
cently reported  cases  in  which  the  disease  appeared  upon 
the  extremities  and  trunk.  It  often  occurs  about  the 
elbows  and  knees,  but  rarely  unless  the  eyelids  are  at  the 
same  time  affected. 

Varieties. — There  are  two  forms  in  which  the  disease 
occurs,  xantJioma  planum,  and  xanthoma  tuberosum. 

The  plane  variety  consists  of  plates  or  patches  of  yel- 
lowish or  chamois-skin-like  tissue  situated  in  the  corium, 
and  projecting  but  slightly  if  at  all  above  the  skin  level. 
The  patches  are,  for  the  most  part,  small,  smooth,  and 
soft,  with  well-defined  borders,  and  are  usually  elongated 
or  oval.  The  color  may  vary  from  a  creamy-white  to  a 
bronze,  or  an  orange-yellow,  and  upon  the  eyelids  the 
patches  may  have  an  arched  configuration.  In  the  be- 
ginning the  lesion  has  only  the  size  of  a  pin's  head,  but 
this  is  added  to  gradually,  until  after  several  years  of 
slow  growth  one  or  more  good-sized  patches  are  formed. 
These  are  mostly  found  upon  the  upper  lid,  more  seldom 
upon  the  lower,  and  at  times  in  the  skin  surrounding  the 
eye.  Sometimes  patches  are  found  upon  the  body  when 
none  exist  or  have  existed  upon  the  lids.  Dr.  Robinson 
showed  such  a  case  several  years  ago  at  the  New  York 
Dermatological  Society,  and  Hyde  had  an  illustration  of 
a  case  in  which  the  knees  and  elbows  were  alone  affected, 
in  the  Journal  of  Cutaneous  and  Qenito-  Urinary  Diseases 
of  1887. 

Xanthoma  tuberosum  differs  from  the  preceding  variety 
in  that  it  occurs  as  papules,  or  tubercles,  varying  from  the 
size  of  a  pin's  head  to  that  of  a  bean,  isolated  or  aggre- 
gated into  plaques.  The  lesions  are  more  elevated,  more 
firm  to  the  touch,  and  more  likely  to  occur  on  other  parts 
than  upon  the  eyelids.  Both  forms  may,  however,  co- 
sexist,  and  patches  of  the  plane  xanthoma  may  show 
tuberous  elevations. 

■Xanthoma  Multiplex. — In  this  rare  form  the  lesions  are 
scattered  over  the  body,  invading  the  face,  flexures  of 
joints,  soles,  palms,  possibly  the  genital  organs,  and  also 
mucous  membranes,  as  the  tongue  (see  article  Tongue, 
Diseases  of  the).  It  has  in  one  instance  been  known  to 
rapidly  spread  over  the  whole  body. 

Symptoms  are  almost  wholly  wanting.  In  the  usual 
course  of  the  disease  yellowish  macules  are  first  noticed 
upon  the  upper  lid,  near  the  external  or  internal  canthus, 
and  spreading  occurs  without  subjective  manifestations. 
In  the  tubercular  form  there  may  be  some  pain,  and  this 
has  been  especially  noted  when  the  palms  and  soles  were 
involved.  In  xanthoma  multiplex  there  is  often  much 
itching  of  the  skin,  even  in  the  absence  of  jaundice. 

Etiology. — Xanthoma  is  more  frequent  in  women  than 
in  men.  It  is  not  usually  met  with  before  middle  life, 
though  occasional  cases  in  quite  young  subjects  have 
been  recorded. 

Nothing  definite  has  been  discovered  in  regard  to  the 
true  cause  of  the  condition.  Heredity  has  been  shown,  by 
Church  and  others,  to  play  a  part  in  certain  forms  of  the 
disease. 


Many  cases  are  associated  with  jaundice  and  disorders 
of  the  liver,  and  while  some  observers  have  considered 
the  jaundice  to  be  a  secondary  condition  due  to  the  xan- 
thomatous disease  of  the  liver  or  bile-ducts,  others  have 
regarded  it  as  causative.  In  thirty  cases  collected  by 
Hebra  and  Kaposi,  icterus  was  present  in  fifteen.  Mur- 
chison  and  others  have  believed  the  circulation  of  bile- 
pigment  in  the  blood  to  be  an  etiological  factor.  I  have 
seen  xanthoma  in  diabetic  subjects,  and  it  is  said  to  be 
quite  frequent  in  this  disease.  Hutchinson  has  shown 
its  pathological  relation  with  icterus  and  arthritis. 

In  1883  Balzer  described  microbes  found  in  the  granu- 
lar matter  of  the  excised  tumors  ;  but  so  far  as  I  am 
aware,  they  have  never  been  proven  to  bear  a  causative 
relation  to  the  affection.  Balzer  was  led  to  seek  a  para- 
sitic origin  for  the  disease  from  the  analogy  which  exists 
between  it  and  tuberculosis,  lepra,  etc. 

Jaundice  in  many  cases  first  shows  itself  long  after  the 
xanthoma  lesions,  and  in  many  cases  is  wholly  absent,  as 
are  also  all  signs  of  liver  derangement. 

Pathology. — Though  all  observers  are  not  in  strict  ac- 
cord, it  is  now  generally  agreed  that  xanthoma  consists 
of  a  connective-tissue  new-growth.  Robinson  states  that 
connective  tissue  forms  the  basis  of  the  tumor,  in  which 
fatty  degeneration  readily  occurs.  Some  observers  have 
found  the  changes  in  the  skin  identical  with  those  found 
in  the  early  stages  of  atheroma.  Pye  Smith  says  "young 
leucocytes  never  form  true  tissue  elements,  molecular 
fatty  degeneration  rapidly  overtaking  them,  and  leading 
to  their  ultimate  disappearance  in  a  detritus  of  oil-drops, 
calcareous  masses,  and  cholesterine  crystals."  Instead 
of  following  this  course,  which  he  designates  the  inflam- 
matory type  of  the  disease,  the  new  cells  may  grow  to  a 
considerable  size,  and  form  fusiform  and  stellate  corpus- 
cles of  connective  tissue.  Fatty  degeneration  may  occur 
in  this  form  as  well,  but  is  here  a  much  slower  process. 

Diagnosis. — The  only  disease  at  all  likely  to  be  mis- 
taken for  xanthoma  is  that  known  as  milium.  The  dis- 
tinction is  not  difficult,  though  the  situation  of  the  lesion 
and  the  gross  appearances  when  milium  papules  are  aggre- 
gated may  be  quite  similar  in  the  two  diseases.  Press- 
ing out  the  contents  of  the  milium  papules  shows  at  once 
the  nature  of  the  affection. 

Prognosis. — Some  cases  spontaneously  recover,  but 
this  is  as  rare  as  it  is  a  fortunate  occurrence,  and  one  not 
likely  to  be  looked  for.  Degeneration  into  malignant 
growth  has  never  been  observed.  Most  cases  last  many 
years  or  during  one's  whole  life,  unless  actively  treated. 

Treatment. — Excision,  carefully  done  to  avoid  ectro- 
pion, when  the  eyelids  are  affected,  offers  the  best  means 
of  removing  the  growth.  This  operation  is  often  re- 
sorted to  for  cosmetic  effect.  The  dermal  curette  has 
been  advocated  by  some. 

Co-existing  disorders,  such  as  disease  of  the  liver,  dia- 
betes, etc.,  should  be  discovered  and  treated. 

I  have  seen  one  case,  in  a  woman  with  diabetes,  where 
the  xanthoma  diminished  as  the  diabetes  improved. 
The  use  of  phosphorus  followed  by  turpentine  has,  ac- 
cording to  Besnier,  produced  rapid  disappearance  of  the 
tubercles. 
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Charles  W.  Allen. 

XERODERMA  PIGMENTOSUM.  The  name  "xero- 
derma "  is  one  of  those  formerly  given  to  the  milder 
form  of  ichthyosis,  but  of  late  years  it  has  been  used  in 
connection  with  the  qualification  "pigmentosum,"  to  de- 
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signate  a  peculiar  and  rare  affection  first  described  by 
Hebra  and  Kaposi.  r)f  Vienna,  and  recently  thoroughly 
investigated  by  R.  W.  Taylor,  of  New  York. 

The  aft'ectiou  is  characterized  by  the  appearance  of  mi- 
nute telangiectases,  pigmentations,  and  atrophic  changes, 
all  of  which  have  the  most  intimate  pathological  rela- 
tions. Superadded  to  these  polymorphous  lesions,  there 
are  secjuela;  in  the  shape  of  new-growths,  whicli  are  at 
first  of  a  benign  nature  and  may  tluis  remain,  or  may 
degenerate  Into  malignant  growths. 

The  disease,  in  most  cases,  begins  in  infancy,  though 
some  two  or  tliree  doubtful  cases  are  said  to  have  begun 
in  early  adult  life. 

The  invasion  of  the  disease  is  ver}-  constaTit,  begin- 
ning about  the  face  or  luuler  the  eyes  as  a  well-marked, 
smooth,  superficial  erythema,  which  is  often  regarded  as 
the  result  of  smiliurn.  The  ]>atient's  health  remains 
good  while  the  erythematous  patches  extend,  coalesce. 
and  gradually  creep  nver  the  face  and  neck,  usually 
stopping  at  abmit  the  third  rib  by  an  abrupt  margin. 
This  condition  of  the  face,  neck,  and  tiamk  is  of  varia- 
ble duration — from  one  to  sever;d  mouths — during  which 
the  erythema  may  become  less  red.  As  this  jiroilromal 
h_yper;emia  disappears,  pigmented  and  red  spots,  or  tel- 
angiectases, make  their  appearance,  scattered  irregularly 
over  the  affected  regions,  becoming  fully  developed  over 
the  face  and  neck  in  about  six  months.  In  Taylor's 
opinion,  the  pigmented  spots  ff>llow  and  result  from  the 
telangiectatic  lesions,  though  J.  C.  White  and  Duhring 
deny  this  relationship. 

The  course  of  the  disease,  though  varying  from  time  to 
time,  tends  to  pass  from  liad  to  worse,  until,  as  the  child 
grows  older,  the  disfigurement  becomes  very  marked. 
The  ma.ximum  of  pigmentation  is  reached  in  e;uiy 
childhood.  After  the  fifteenth  or  sixteenth  year,  the 
pigmented  lesions  rarely  appear  in  such  profusion  as  in 
the  early  years. 

These  two  orders  of  lesions — the  telangiectases  and  the 
pigmentations — are  peculiar  to  the  early  stages  of  the 
disease.     Later — beginning,   however,   in   some   cases   as 
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Child   Tlirco  Ye.irB  of  Ago. 


early  as  the  end  of  the  first  year  after  the  appearance  of 
the  morbid  lesions,  atrophy  begins  to  show  itself,  some- 
times slight,  at  other  times  extensive  and  deep.  Upon 
the  face  this  form  of  atrophy  reduces  the  skin  to  the 
thinness  of  parchment,  and  destroys  nearly  all  of  the  fol- 
licles, producing  at  times  great  disfigurement.     It  may 


at 


occur   elsewhere,   especiallj',  as  upon    the  knuckles 
points  subject  to  ten.sion. 

In  almost  all  cases,  particularlj'  in  those  in  which  the 
pigmentations  are  deep  and  extensive,  hypertrophic 
changes  take  place,  very  often  coincidently  with  the  atro- 
phic processes,  forming  epithelial  new-growths.     These 


Fig.  4663. — Xerodei'raa  rigmentopum  in  a  Child  Thirteen  Years  of  Age. 
(T.ayIor. ) 

may  at  first  resemble  keratosis  senilis  ;  but  in  some  cases, 
especially  about  the  muco-cntaneous  junctures  of  the 
head,  sessile  or  pedunculated,  more  or  less  elevated  tu- 
mors form,  with  a  tendency  to  increase  in  size  and  take 
on  a  fungating  form.  At  first  these  tumors  are  of  a  deep- 
red  or  purple-blue  color,  soft,  and  compressible.  They 
frequently  become  pale,  loss  vascular,  and  so  brittle  and 
friable  that  they  fall  off,  leaving  sometimes  a  surface 
which  heals  spontaneously,  or  an  ulcer  which  may  be 
ver}-  intractalile,  extending  in  depth  and  breadth,  and  be- 
coming frequently  surrounded  by  thickened  and  everted 
edges,  which  ma_y  become  the  seat  of  malignant  degen- 
eration. The  latter  is,  in  some  cases,  epithelioma,  in 
others  melano-sarconia,  .sarco-carcinoma,  or  cancer. 

The  treatment  of  xeroderma  is  exceedingly  unsatisfac- 
tory. No  case  has  ever  Iieen  cured.  The  skin  should  be 
placed  at  rest,  and  all  external  sources  of  irritation  should 
be  avoided.  All  tumors,  .small  and  large,  should  be  re- 
moved as  soon  as  they  make  their  appearance  ;  and  this 
is  particular]}'  necessary  around  the  eyes,  nose,  mouth, 
etc.,  where  malignant  degeneration  may  be  expected. 

Keference. 

Tiiylor.  It,  W. :  The  New  Y^.i-k  Medienl  llecord,  M.ufh  10,  ItSS  |,Mntnm- 
ing  reierences  to  all  rcportetl  case.~). 

Arthur  Vmi  lla rl ini/e n . 

XYLOL.  A  hydrocarbon,  or  mixture  of  isomeric  hy- 
drocarbons of  the  composition  (MIitCHj).,,  occurs  as  a 
constituent  of  coal-tar,  and  is  known  as  .vylol  or  .ryleiir. 
This  substance  is  principallj'  ■iiuiaxylrne  (metaiHiriethyl- 
hertzene),  w\i\x -d.  certain  projiortion  oi  paraxylene  [para- 
diriiethylhenzene),  and  possibly  some  other  hydrocarbons. 
Pure  metaxylene  can  be  obtained  by  special  processes. 
Xylol  is  a  thin,  colorless  fluid  of  a  faint  odor,  reminding 
somewhat  of  that  of  benzene,  and  of  a  burning  taste.  It 
is  insoluble  in  water,  but  soluble  in  alcohol.  Medicin- 
ally, xylol  has  been  used  in  the  treatment  of  small-pox,, 
and  had  at  one  time  an  ephemeral,  but  undeserved,  rep- 
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utation  as  a  remedy  tor  the  disease.  It  was  adminis- 
tered internally  in  doses  of  from  ten  to  tifteen  drops,  in 
emulsion,  and  was  also  applied  locally  to  the  throat.  It 
is  now  practically  obsolete  as  a  medicine. 

Edward  Curtis. 

YARROW  {Milljoil;  Millefeuille,  Codex  Med.),  Achillea 
millefolium  ;  Order  Composite^.  This  is  a  very  familiar 
plant,  both  in  Europe  and  America.  Its  half -domesticat- 
ed way  of  growing  in  old  pastures,  waysides,  and  gardens 
in  this  country  makes  it  seem  like  an  introduced  herb. 
It  has  a  perennial  root,  from  which  arise  one  or  more, 
often  several  or  many,  upright  simple  stems  a  foot  or 
eighteen  inches  high,  leaves  narrow,  twice  pinnately 
parted,  with  linear  divisions  also  cleft  or  gashed  inflor- 
escence, a  flat-topped  compound  corymb,  of  many  small 
heads  of  white  flowers.  Heads  radiate,  small,  with  many 
tubular  and  four  or  Ave  ray  flowers.  A  pink  variety  is 
not  rare,  and  occasionally  cultivated. 

Yarrow  has  'a  bitterish,  fragrant  odor  and  a  very  bitter 
taste.  The  former  is  due  to  an  essential  oil  of  composite 
character,  and  of  different  physical  properties,  according 
as  it  is  distilled  from  the  flowers,  herb,  or  root.  The  or- 
dinary oil  (from  both  flowers  and  leaves)  is  of  a  dull, 
greenish-blue  color,  pungent  aromatic  odor,  and  burning 
camphoraceous  taste.  The  yield  is  very  small.  Its  bit- 
terness is  due  to  a  dark-red  uncrystallizable  substance 
called  achillein,  also  present  in  other  species  of  aahillem. 
It  is  a  doubtful  alkaloid,  and  may  also  be  decomposed 
into  glucose  and  achilletin  by  the  usual  treatment  with 
acid. 

Yarrow,  like  thoroughwort,  is  an  aromatic  bitter  tonic, 
with  far  more  emphasis  upon  the  bitter  than  aromatic 
properties.  It  has  been  given,  like  most  of  its  class,  in 
intermittent  fever,  with  reputed  beneflt,  and  it  still  is 
given  for  amenorrhrea,  etc.,  occasionally  as  a  popular 
remedy.  It  has  no  special  value  in  any  of  the  above  di- 
rections. 

Dose  rather  indefinite,  best  given  in  infusion. 

Allied  Plakts,  etc. — Thoroughwoet,  Chamomile, 
etc.  Santolina  chamcecyparissus,  by  some  botanists  in- 
cluded in  the  same  genus  with  yarrow,  is  the  santoline  or 
aurone  femelle  of  the  Code.\'.  W.  P.  Bollts. 

YAWNING.  Synonyms;  Gaping,  Oscitation;  Germ., 
Galinen  ;  Fr.,  Baillement. 

Definition. — Yawning  is  a  physiological  modification  of 
respiration  by  which  the  act  is  intensified.  It  consists  in 
an  involuntary,  forcil:)le,  and  profound  inspiration,  fol- 
lowed by  a  pause  and  a  prolonged  expiration.  When 
fully  developed,  it  is  accompanied  by  a  wide  opening  of 
the  mouth,  an  elevation  of  the  velum  palati,  and  depres- 
sion of  the  larynx,  a  roaring  sound,  and  usually  a  click  in 
each  ear,  a  flow  of  saliva,  and  a  suffusion  of  the  eyes  with 
tears,  and  a  more  or  less  imperative  impulse  to  extend 
the  limbs,  especially  the  arms  (pandiculation),  to  bow 
and  twist  the  trunk,  and  to  throw  back  the  head.  The 
inspiratory  act  is  frequently  audible,  and  the  expiration 
usually  acquires  a  distinct  blowing  sound.  The  eleva- 
tion of  the  palate  closes  the  posterior  nares  and  causes 
the  air  to  be  admitted  wholly  through  the  mouth.  In 
the  same  way  the  Eustachian  tubes  are  closed,  causing 
momentary  obtunding  of  hearing.  The  contraction  of 
the  palatal  muscles  often  precedes  the  opening  of  the 
mouth,  and  tends  to  persist  for  a  moment  after  its  closure. 
The  commencement  of  their  contraction  is  not  infre- 
quently accompanied  by  a  rapid  succession  of  three  or 
four  short,  broken  inspiratory  efforts. 

Physiology. — Yawning  is  a  physiological  expression  of 
fatigue  and  a  disposition  to  sleep.  It  may,  however, 
arise  from  a  retardation  of  the  respiration,  or  from  any 
influence  which  will  impair  the  oxygenation  of  the  blood. 
It  is  frequently,  therefore,  a  product  of  melancholy,  lan- 
guor, ennui,  torpor,  or  debilitj',  or  of  the  malaise  which 
precedes  the  onset  of  disease.  It  is  liable  to  follow 
prolonged  abstraction  of  mind  or  concentration  of 
thought.  It  is  sometimes  the  result  of  feeble  or  laborious 
digestion,  of  gastralgia,  or  of  other  disorder  of  the  diges- 
tive organs ;  or  it  may  occur  in  response  to  a  demand  for 


increased  activity  of  circulation.  It  ma}'  be  sympathetic. 
To  some  individuals  it  is  habitual,  occurring  without  fa- 
tigue, and  being  but  the  outgrowth  of  the  lassitude  or 
indolence  of  their  natures.  It  may  sometimes  be  attrib- 
uted to  the  possession  of  an  inferior  degree  of  intelli- 
gence, a  slothful,  inactive,  effeminate,  timid,  or  lustful 
disposition,  incapable  alike  of  vigorous  mental  exertion 
or  of  prolonged  physical  activity. 

That  yawning  may  be  the  response  to  a  demand  for 
increased  activity  of  oxygenation  in  the  lungs,  is  demon- 
strated by  placing  an  animal  in  an  irrespirable  atmos- 
phere. Repeated  yawning  occurs  shortly  before  the 
animal  succumbs  to  asphyxia.  The  phenomenon  is  there- 
fore usually  explained  on  the  supposition  that  it  is  due 
to  a  stimulus  transmitted  from  the  central  nervous  sys- 
tem in  response  to  a  peripheral  impression,  in  most  cases 
arising,  in  part  at  least,  from  the  respiratory  apparatus. 
Longet  has  attributed  it  to  the  accumulation  of  too  great 
a  quantity  of  venous  blood  in  the  right  side  of  the  heart, 
whence  the  peripheral  impression  is  supposed  to  pro- 
ceed. Prom  whatever  source  we  derive  the  peripheral 
impression,  however,  the  act  is  generally  admitted  to  be 
reflex  in  character.  Of  the  reflex  nature  of  the  stimulus 
which  produces  the  muscle-contractions  in  the  extremi- 
ties, there  can  be  no  doubt ;  for  it  is  a  matter  of  repeated 
observation  that  the  hand  which,  owing  to  paralysis,  has 
been  for  3'ears  beyond  control  of  the  will,  and  has  be- 
come firmly  contracted  by  post-paralytic  rigidity  of  its 
flexor  muscles,  will  often  become  distended  during  yawn- 
ing. It  is  evident  here  that  the  stimulus  can  emanate 
only  from  the  spinal  centres. 

The  mechanism  of  yawning  is  the  same  as  that  of  nor- 
mal respiration  ;  the  same  muscles  are  called  into  action, 
but  their  movements  are  more  extended.  (See  Respira- 
tion, Vol.  VI.,  p.  305.)  The  diaphragm,,  the  scaleni,  the 
sterno-cleido-masloids,  the  clavicular  portions  of  the  tra- 
pesii,  the  lesser  pectorals,  the  subclaviculars,  the  exter- 
nal intercostals,  the  serrati  magni,  the  rhomboids — in 
fact,  all  the  muscles  which  normally  act  as  direct  or  as 
auxiliary  forces  in  the  full  expansion  of  the  chest,  take 
part  in  the  inspiratory  movement.  And  all  the  muscles 
of  forced  expiration  are  called  into  action  in  the  expira- 
tory stage.  In  the  fully  developed  yawn  there  is  the 
action  also  of  the  muscles  of  the  face,  the  depressors  of 
the  lower  jaw,  the  dilators  of  the  nostrils  and  upper  lip, 
the  orbiculares  palpebrarum,  the  zygomatics,  and  of  tlie 
depressors  of  the  hyoid  bone  and  larynx,  and  flnally  of 
the  muscles  of  the  back  in  the  bowing  of  the  trunk,  and 
of  the  extensors  of  the  extremities  when  stretching  oc- 
curs. 

Yawning  is  involuntary.  It  begins  without  the  sanc- 
tion of  the  will,  and,  once  begun,  it  cannot  be  arrested. 
In  this  it  resembles  sighing,  sneezing,  hiccough,  and  other 
modiflcations  of  respiration,  without,  however,  possess- 
ing their  full  spasmodic  quality.  Yet  the  will  is  not 
entirely  deprived  of  influence  over  it;  for  a  yawn  may 
be  often  in  a  measure  concealed  by  a  forcible  effort  at 
closure  of  the  jaws,  and  the  mouth  may  be  closed  before 
the  yawn  has  subsided.  It  may  be  imitated,  but  no 
amount  of  effort  will  induce  it  unless  a  sutHcient  cause 
for  it  exist.  As  Carpenter  says,  "this  act  may  be  per- 
formed by  the  will,  though  not  completely  ;  and  is  one 
that  is  particularly  excited  by  an  involuntary  tendency 
to  imitation,  as  everyone  must  have  experienced  who 
has  ever  been  in  company  with  a  set  of  yawners." 

After  yawning  there  is  usually  a  momentary  pause  in 
the  respiratory  movements,  followed  by  normal,  tranquil 
breathing.  The  forced  respiration  has  not  only  supplied 
the  blood  with  its  needed  oxygen,  but,  aided  by  the  mus- 
cular contractions,  has  removed  venous  engorgement  and 
accelerated  the  systemic  circulation.  At  the  .same  time, 
a  moment's  relaxation  has  been  given  to  the  fatigued 
body,  and  a  sense  of  relief  is  usually  afforded. 

Symptomatology. — The  value  of  yawning  as  a  symptom 
has  been  at  different  times  very  differently  estimated. 
Hippocrates  recognized  it  as  a  precursor  of  a  fever,  par- 
ticularly of  intermittent  fever.  From  its  frequency  and 
intensity,  he  prognosticated  the  severity  and  duration  of 
the  disease.     Yawning,  with  suffusion  of  the  eyes  and 
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pandiculation,  was  in  early  times  among  the  most  valued 
factors  in  the  diagnosis  of  the  eruptive  fevers.  Occur- 
ring during  parturition,  it  was  an  evil  omen.  Roederer, 
in  1759,  believed  that  he  had  observed  a  death  from  it. 
The  yawning  of  the  infant  was  also  a  cause  for  solicitude. 

It  is  now  comparatively  seldom,  however,  that  we 
think  of  yawning  as  more  than  an  indication  of  fatigue 
and  a  precursor  of  sleep,  or  of  lassitude  and  a  lazy  dispo- 
sition. But  that  it  may  denote  a  diseased  state  of  the 
system  is  a  well-recognized  fact.  As  indicative  of  fa- 
tigue, it  may  be  a  symptom  of  profound  mental  or  phys- 
ical exhaustion.  It  may,  in  fact,  of  itself  constitute  a 
morbid  condition  of  spasmodic  nature  and  of  grave  im- 
port. It  is  not  infrequently  indicative  of  a  deficient  oxy- 
genation of  the  blood,  especially  when  it  is  associated 
with  the  dyspnoea  which  results  from  the  lung-consolida- 
tion of  fibrinous  pneumonia,  the  lung-compression  of 
hydro-thoras  or  pneumo-thorax,  or  after  profuse  and  ex- 
hausting haemorrhages.  In  the  latter  connection,  it  is  at 
times  a  valuable  factor  in  the  diagnosis  of  concealed 
haemorrhage. 

ilodern  experience  has  but  confirmed  the  observations 
of  the  ancients  with  regard  to  the  occurrence  of  yawning 
in  the  prodromal  stage  of  fevers,  particularly  of  the  in- 
termittents.  In  these,  as  also  in  such  neurotic  aflfections 
as  epilepsy,  hysteria,  catalepsy,  and  somnambulism,  fre- 
quent gaping  "often  signifies  the  immediate  supervention 
of  a  seizure.  When  it  occurs  during  the  course  of  a  dis- 
ease it  not  seldom  indicates  the  approach  of  resolution  or 
of  a  crisis.  It  is  so  frequently  observed  during  parturi- 
tion, however,  as  a  consequence  merely  of  fatigue,  that 
no  great  significance  is  now  attached  to  it. 

As  a  symptom  of  feeble  or  suppressed  menstruation  in 
anaemic  young  girls,  it  is  probably  in  most  instances  a 
manifestation  of  hysteria,  so  often  a  complication  of 
this  disorder.  It  is  probable  also  that  many  of  the  re- 
ported cases  of  spasmodic  yawning  have  been  of  hys- 
terical origin.  Nevertheless,  cases  have  been  reported 
in  which  yawning  of  a  spasmodic  character  developed 
without  hysteria,  and  resembled  whooping-cough,  spas- 
modic laughing,  crying,  sneezing,  etc.  Of  a  reflex  nat- 
ure, the  affection  may  be  indicative  of  various  disorders 
of  the  central  nervous  system,  particularly  of  cerebral 
anaemia,  of  circulatory  disturbances  in  the  medulla  ob- 
longata, or  it  may  occur  in  the  wake  of  cerebral  haemor- 
rhage. It  also  shows  a  predilection  for  individuals  who, 
from  necessity,  are  confined  to  small,  closely  crowded 
work-rooms,  and  for  convalescents  from  neuralgic  affec- 
tions, especially  cardialgia  and  heraicrania. 

To  the  surgeon  yawning  is  of  interest  chiefly  on  ac- 
count of  its  occasionally  producing  luxation  of  the  lower 
jaw.  The  mechanism  of  this  accident  is  considered  un- 
der Dislocations,  Vol.  II.,  p.  486.       James  M.  French. 

YEAST  {Cerevisia  Fermentum,  Br.  Ph.  ;  also  Leaven. 
Yeast  cakes  or  powder,  and  the  now  almost  universally 
used.moist,  "Compressed,"  or  German  Yeast). 

The  well-known  alcohol  ferment.  It  consists  essen- 
tially of  living  cells  of  .Saccharomyces  (Torula)  Gerevidai 
Meyen,  Order  Ascomycetes,  mixed  or  diluted,  according  to 
convenience,  with  starch,  sugar,  malt,  meal,  or  some  other 
farinaceous  or  saccharine  substances,  and  sometimes  with 
hops. 

This  little  plant  consists  in  its  usual  form  of  single 
ovoid  cells  containing  turbid  protoplasm  and  vacuoles 
{vide  Fig.  4664,  i),  about  the  j-uVu  of  an  inch  in  length. 
These  cells,  in  active  yeast,  increase  in  numbers  to  an  in- 
credible extent  by  budding  (Fig.  4664,  ii,  Hi,  iv),  usually 
separating  almost  as  fast  as  the  new  cells  attain  any  con- 
siderable size,  but  also  often,  especially  upon  the  surface 
or  where  the  fermentation  is  slower,  cohering  for  a  Avhile 
in  colonies  {v)  ;  under  rare  circumstances,  mother  cells 
(asci  ?)  are  formed  in  which  two  or  several  cells  are  dif- 
ferentiated, and  finally  liberated  by  the  disappearance  of 
the  original  cell- wall  ;  these  then  grow  and  bud  in  the 
same  way  as  the  preceding.  During  the  growth  and 
multiplication  of  these  little  cells  starch  and  the  different 
sugars  are  ultimately  disintegrated  into  alcohol  and  car- 
bon dioxide  (see  Fermentation,  Vol.  III.). 


The  early  history  of  yeast  is  lost  in  antiquity.  It  is 
frequently  mentioned  in  the  Bible  as  leaven,  and  in  some 
shape  or  another  has  been,  and  is,  used  by  nearly  all  races 
of  mankind  ;  its  production  in  the  great  beer  and  spirit 
breweries  of  Europe  and  America  amounts  to  thousands 
of  tons,  and  it  is  consumed  and  often  made  in  nearly  every 
family  of  Christendom. 

As  a  commercial  product,  yeast  exists  in  three  princi- 
pal forms  :  1,  brewers'  yeast  (oflicial  in  England),  the 
skimmings  of  the  fermenting  beer-vats,  containing  the 
plant  in  a  state  of  high  activity,  of  which  the  following 
is  the  olficial  description:  "Viscid,  semi-fluid,  frothy, 
exhibiting  under  the  microscope  numerous  isolated, 
roundish  or  oval  cells,  or  short-branched  filaments  com- 
posed of  united  cells  ;  odor  peculiar,  taste  bitter  ;  "  2, 
cake  yeast  (dry)  consists  of  the  above  mixed  with  starch 
flour  or,  usually,  in  this  country,  Indian  meal,  rolled  and 
cut  into  little  biscuits  and  dried  ;  and  finally,  3,  supersed- 
ing both  the  above  forms  for  domestic  use  in  cities  and 
towns,  the  German  or  Compressed  Yeast  in  little  moist 
cakes  enclosed  in  tinfoil,  which  consists  of  an  almost 
solid  mass  of  yeast-cells  with  a  minimum  of  starch  or 
sugar.     This  is  made  by  taking  the  beer  skimmings  and 


Fig.  4664. — Cells  of  Ordinary  Brewer's'Teast.  (Copied  from  An  Atlas 
of  Practical  Elementary  Biology,  by  G.  B.  Howes;  London,  18S5.) 
i,  ii.  Hi,  iv.  Stages  in  division  of  the  same  cell ;  ia,  cell  i  as  seen  under 
Grundlach's  one-sixteenth  immersion  lens  ;  v,  a  branching  colony,  still 
retaining  their  original  connections. 

repeatedly  washing  and  straining  them,  and  allowing  the 
ceils  to  settle,  and  finally  pressing  nearly  dry  between 
cloths ;  or  by  propagating  them  in  a  definite  mixture  of 
barley-malt,  rye  flour,  and  barley,  and  collecting,  wash- 
ing, and  pressing  in  the  same  way.  "  Compressed  "  Yeast 
is  a  very  concentrated  and  active  form  of  Yeast.  In  its 
moist  state,  however,  it  does  not  keep  very  well,  and 
should  be  obtained  fresh  every  day  or  two,  and  laid  in  the 
ice-chest  until  wanted. 

Into  the  general  uses  of  yeast  it  is  not  the  design  of  this 
article  to  enter.  It  is  concerned  in  the  production  of  all 
beers,  wines,  and  liquors,  and  of  the  common  "raised" 
breads  and  cakes.  As  a  modifier  of  food  in  these  in- 
stances it  has  considerable  dietetic  importance ;  when 
mixed  with  a  moderately  thick  dough,  the  disengage- 
ment of  carbonic  acid  taking  place  throughout,  fills  it 
with  innumerable  minute  interstitial  bubbles,  or  makes 
it  spongy,  as  the  housewives  say,  or  light.  If  baked  in 
this  condition  these  bubbles  expand  with  the  heat,  mak- 
ing the  bread  still  "lighter,"  or  more  porous,  and  in  a  con- 
dition for  more  ready  disintegration  in  the  stomach  and 
intestine  than  breads  made  without  yeast,  and  depending 
upon  the  vaporization  of  water  only  for  their  lightness. 
The  alcohol  is  mostly  dissipated  in  the  baking  and  cool- 
ing of  the  bread  ;  the  cooked  yeast  itself  is  probably  of 
no  special  dietetic  consequence. 

In  medicine  Yeast  is  now  scarcely  used.  It  has"  been 
given  in  indigestion,  dyspepsia,  etc. ,  but  is  of  little  con- 
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sequence  (there  are  yeast-cells  in  or  upon  our  food  al- 
most always).  Dose  of  liquid  yeast,  fifteen  or  twenty 
grams  ( |  ss.).  It  still  survives  to  a  moderate  extent  as  a 
poultice  {Gataplasma  Fermenti,  Br.  Ph.),  which  is  simply 
a  thin  raised  dough. 
"Take  of 

Beer  yeast 6  fluid  ounces. 

"Wheaten  flour 14  ounces. 

Water  heated  to  100°  F.  (37.8°  C). ...  6  fluid  ounces. 

Mix  the  yeast  with  the  water  and  stir  in  the  flour.  Place 
the  mass  near  the  fire  till  it  rises  "  (Br.  Ph.). 

Yeast  poultice  is  a  light,  agreeable  application,  and  is 
thought  to  overcome  the  odor  and  reduce  the  decom- 
position of  sloughing  sores.  It  is  seldom  used  in  this 
country. 

Allied  Plants. — The  species  of  Saccharomyces  and 
related  ferment-forms  are  as  great  a  puzzle  to  botanists 
as  their  actions  are  to  chemists,  but  so  much  is  certain 
that  there  are  several  distinct  forms,  each  of  which  is 
capable  of  producing  a  specific  change  in  a  number  of 
substances  ;  their  forms  are  not  always  easily  distinguish- 
able. The  lactic,  butyric,  and  acetic  acid  fermentations, 
and  others,  have  each  been  shown  to  have  peculiar  cell- 
growths  accompanying  them  which  can  be ,  propagated 
and  isolated  like  Yeast,  for  the  purpose  of  producing 
them.     See  FERitENTATiON.  W.  P.  BolUs. 

YELLOW  FEVER.  Deflniiion. — A  specific  infectious 
disease,  contracted  by  exposure  in  infected  localities  ; 
characterized  by  a  single  febrile  paroxysm  of  short  dura- 
tion (two  to  five  days),  by  the  presence  of  albumen  in  the 
urine,  an  icteric  color  of  the  skin,  and  a  tendency  to  pas- 
sive haemorrhages  from  mucous  surfaces — especially  from 
the  stomach— producing  "  black  vomit." 

History  and  GeograpMcal  DistribiUion. — The  geograph- 
ical range  of  yellow  fever  is  more  restricted  than  that 
of  any  other  acute  infectious  disease,  and  within  the  area 
of  its  prevalence  it  is  essentially  a  disease  of  the  littoral, 
and  especially  of  seaport  cities.  While  occasional  epi- 
demics have  occurred  upon  the  southwest  coast  of  the 
Iberian  peninsula,  the  disease,  as  an  epidemic,  is  unknown 
elsewhere  in  Europe,  and  there  is  no  evidence  that  it  has 
ever  invaded  the  great  and  populous  continent. of  Asia. 
In  Africa  it  is  limited  to  the  west  coast.  In  North  Amer- 
ica, although  it  has  occasionally  prevailed  as  an  epidemic 
in  every  one  of  our  seaport  cities  as  far  north  as  Boston, 
and  in  the  Mississippi  Valley  as  far  north  as  St.  Louis, 
it  has  never  established  itself  as  an  endemic  disease 
within  the  limits  of  the  United  States.  Vera  Cruz,  and 
probably  other  points  on  the  Gulf  coast  of  Mexico,  are 
however  at  the  present  time,  endemic  foci  of  the  disease. 
In  South  America  it  has  prevailed  as  an  epidemic  at  all 
of  the  sea-ports  on  the  Gulf  and  Atlantic  coasts,  as  far 
south  as  Montevideo  and  Buenos  Ayres,  and  on  the 
Pacific  along  the  coast  of  Peru. 

The  region  in  which  the  disease  has  had  the  greatest 
and  most  frequent  prevalence  is  bounded  by  the  shores 
of  tiie  Gulf  of  Mexico,  and  includes  the  West  India 
islands.  Within  the  past  few  years  yellow  fever  has 
been  carried  to  the  west  coast  of  North  "America,  and  has 
prevailed  as  an  epidemic  as  far  north  as  the  Mexican  port 
of  Guaymas,  on  the  Gulf  of  California. 

The  idea  that  yellow  fever  may  originate  de  now, 
within  the  area  of  its  occasional  prevalence,  was  enter- 
tained by  many  medical  authors  during  the  first  half  of 
the  present  century,  and  is  still  held  by  a  few.  Thus 
Cornillac  (1886)  says  :  "  In  the  zone  which  is  habitual  to 
it,  yellow  fever  may  develop  at  a  given  moment  without 
apparent  cause.  It  is  born  spontaneously  at  a  point  of 
this  zone,  or  at  several  at  a  time,  and  neither  the  tempera- 
ture, moisture,  barometric  pressure,  electricity,  or  finally 
eflluvia  given  off  from  the  soil,  can  explain  this  sudden 
invasion."  It  is  true  that,  in  localities  where  the  disease 
is  endemic,  cases  occur  which  are  not  directly  traceable 
to  importation,  but  it  is  also  true  that  in  the  principal 
endemic  foci  of  the  disease,  such  as  Vera  Cruz,  Havana, 
and  Rio  Janeiro,  yellow  fever  was  at  one  lime  un- 
known, and  we  have  reliable  historical  data  fixing  the 


date  of  its  importation.  In  short,  a  careful  consideration 
of  the  historical  evidence  relating  to  the  disease  gives  no 
support  to  the  idea  of  independent  local  origiii,  any  more 
than  in  the  case  of  small-pox,  cholera,  or  other  specific 
infectious  diseases. 

But  the  early  history  of  the  disease  is  involved  in  ob- 
scurity, and  we  are  at  present  .unable  to  determine 
whether,  as  maintained  by  some,  it  was  endemic  at  cer- 
tain points  on  the  shores  of  the  Gulf  of  Mexico  at  the 
time  of  the  discovery  of  the  "  new  world,"  or  whether  it 
was  imported  to  the  West  Indies  from  the  African  coast, 
as  maintained  by  others.  The  early  historians,  Herr^ra, 
Oviedo,  Rochefort,  and  others,  make  reference  to  epi- 
demics among  the  natives  which  occurred  prior  to  the 
discovery  of  the  Antilles,  and  to  fatal  pestilential  dis- 
eases among  the  first  settlers  of  these  islands  ;  but  their 
accounts  are  not  sufliciently  exact  to  enable  us  to  affirm 
that  the  disease  referred  to  by  them  was  yellow  fever. 
The  west  coast  of  Africa  was  discovered  and  colonized 
to  some  extent  before  the  discovery  of  America,  but  the 
first  authentic  accounts  of  the  prevalence  of  yellow  fe- 
ver on  this  coast  date  back  only  to  the  year  1778,  over 
two  centuries  after  the  first  settlements  had  been  estab- 
lished. On  the  other  hand,  this  very  epidemic  of  1778 
at  St.  Louis  (Senegal),  was  traced  to  imi^ortation  from 
Sierra  Leone,  a  portion  of  the  African  coast  which,  ac- 
cording to  Hirsch,  "appears  to  be  the  head-quarters  of 
the  disease,  and  the  starting-point  of  its  epidemic  inroad 
into  the  territories  lying  to  the  north  and  south,  as  well 
as  into  the  West  African  islands." 

Rochefort,  whose  "  Histoire  naturelle  et  morale  des  isles 
Antilles  de  1' Amerique  "  was  published  in  Holland  in  1558, 
says  of  the  West  Indies  :  "  The  air  of  all  those  islands  is 
very  temperate,  and  healthy  when  one  is  accustomed  to  it. 
The  peste  was  formerly  unknown  there  as  well  as  in  China 
and  other  places  in  the  Orient  ;  but  some  years  since  the 
islands  were  afflicted  with  malignant  fevers,  which  the 
physicians  considered  contagious.  The  bad  air  was 
brought  there  by  some  ships  which  came  from  the  coast 
of  Africa,  but  at  present  we  hear  nothing  more  of  these 
maladies." 

It  seems  very  probable  that  a  pestilential  malady  which 
prevailed  for  a  time  in  these  usually  healthy  islands  and 
then  disappeared,  was  in  fact  yellow  fever,  and  that  it 
was  introduced  by  ships  from  the  west  coast  of  Africa  is 
not  at  all  incredible.  Indeed,  it  almost  seems  necessary  to 
look  for  an  original  endemic  focus  of  the  disease  outside 
of  the  West  Indies,  for  the  reason  that,  in  the  compara- 
tively few  places  where  it  is  now  endemic,  there  is  his- 
torical evidence  to  show  that  there  was  a  first  importa- 
tion and  a  previous  period  of  exemption  ;  while,  on  the 
other  hand,  the  conditions  upon  which  endemicity  at 
the  present  day  seems  mainly  to  depend,  were  formerly 
unknown — conditions  arising  from  the  aggregation  of 
population  at  seaport  cities,  as  at  Havana,  Vera  Cruz, 
and  Rio  Janeiro. 

Some  authors  have  attempted  to  identify  the  epi- 
deinic  disease  mentioned  by  Humboldt— called  by  the 
natives  "  Matlazahuatl  " — which  prevailed  in  Mexico  in 
1545, 1576, 1786-37,  and  1761-63,  with  yellow  fever ;  but, 
as  pointed  out  by  Hirsch,  this  disease  prevailed  almost 
exclusively  among  the  natives  of  the  interior  and  of  the 
table-land  of  Mexico,  while  yellow  fever  is  essentially  a 
disease  of  the  littoral. 

Cornillac,  a  recent  French  author  who  has  made  a 
careful  study  of  the  sanitary  history  of  the  West  Indies, 
as  contained  in  the  works  of  Oviedo,  Herrera,  Gomara, 
and  other  Spanish  authors  of  the  sixteenth  century,  ar- 
rives at  the  conclusion  that  the  pestilential  disease  from 
which  the  settlers  in  the  first  Spanish  colony  at  Nueva- 
Isabella,  and  at  Santo  Domingo  (1494^1514),  are  said 
to  have  suffered,  and  which  was  characterized  by  a 
'  "saffron-yellow"  color  of  the  skin,  was  in  truth  yel- 
low fever.  While  it  appears  quite  probable  that  this 
was  so,  we  cannot  accept  it  as  demonstrated,  as  the  first 
authentic  accounts  of  yellow  fever  in  the  West  Indies 
date  from  about  the  middle  of  the  following  century. 

In  1635  a  French  colony  was  established  upon  the  isl- 
and of  Guadeloupe,  and  shortly  after  their  arrival  a 
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pestilential  disease  appeared  among  the  colonists  whicb, 
from  the  account  given  by  Dutertre,  a  Catholic  priest 
who  came  to  the  island  five  years  later,  is  accepted  by 
Hirsch  and  by  Cornillac  as  having  been  yellow  fever. 
From  Dutertre's  account,  however,  as  quoted  by  Cor- 
nillac, it  would  appear  that  yellow  fever  was  first  im- 
ported into  the  island  of  Guadeloupe  in  the  year  1648,  and 
that  the  great  mortalitj'  previously  reported  was  due  to 
other  causes.  Dutertre  says  :  "During  this  same  year 
1648  the  p(ste,  until  then  unknown  in  these  Islands  since 
they  were  inhabited  by  the  French,  was  brought  there 
by  some  vessels.  It  commenced  at  Saiut-Christophe,  and 
during  the  eighteen  months  that  it  lasted  carried  away 
nearly  one-third  of  the  inhabitants.  This  epidemic  peste 
caused  in  those  who  were  attacked  a  violent  /nal  de  tele, 
great  debility  in  all  the  members,  and  continual  vomiting, 
so  that  in  three  days  it  put  a  man  in  his  tomb.  This 
contagious  malady  was  brought  to  Guadeloupe  by  a  ship 
from  La  Rochelle,  called  Le  Boeuf." 

At  Barbadoes  the  disease  ma}'  have  prevailed  for  some 
years  prior  to  its  introduction  to  Guadeloupe,  but  the  first 
authentic  account  relates  to  the  year  1647.  Richard 
Ligon,  who  arrived  at  the  island  in  the  month  of  Sep- 
tember of  this  yeal-.  says  that  the  city  of  Barbadoes  was 
at  that  time  suffering  from  a  scourge  which  caused  great 
ravages,  so  that  the  living  scarcely  sufficed  to  bury  the 
dead.  .According  to  this  author,  the  cause  of  the  epi- 
demic was  unknown  ;  it  was  uncertain  whether  it  had 
been  imported,  or  whether  it  originated  from  bad  food, 
the  use  of  marsh  water,  and  the  intemperance  of  the 
colonists.  Ligon  inclines  to  attribute  it  largely  to  the 
latter  cause,  and  remarks  that  not  more  than  one  woman 
died  for  every  ten  men.  V\'e  may  safely  assume,  from  the 
subsequent  history  of  the  island  of  Barbadoes,  that  the 
epidemic  plague  referred  to  by  Ligon  was  not  of  local 
origin,  for,  with  a  rapidly  increasing  population  this  isl- 
and has  enjoyed  considerable  periods  of  immunity  from 
3'ellow  fever,  and  when  epidemics  have  occurred  they 
have,  as  a  rule,  been  clearly  traced  to  importation. 
From  this  time — 1617-48 — the  history  of  yellow  fever 
in  the  West  Indies  is  a  history  of  epidemic  outbreaks  at 
varying  intervals,  at  the  principal  seaport  towns,  traced 
sometimes  to  importation,  but  more  commonlj-  assumed 
to  be  of  local  origin.  It  was  epidemic  in  Jamaica  in 
1655,  and  again  in  1671  ;  at  .Santo  Domingo  iu  1656  ;  at 
Martinique  in  1688  and  1696.  In  1699  it  prevailed  widely 
as  an  epidemic  in  the  West  Indies,  and,  according  te 
Hinemann,  made  its  first  appearance  at  Vera  Cruz,  the 
principal  seaport  on  the  Gulf  coast  of  ^Mexico. 

Cuba. — I  cannot  attempt  to  follow  here  the  history  of 
yellow  fever  in  the  West  Indies  generally,  but  shall  give 
an  account  of  its  prevalence  in  Havana,  as  this  is  now  an 
endemic  focus  of  the  disease  and  the  point  which  is  the 
most  dangerous  to  the  United  States,  on  account  of  its 
proximity  and  the  constant  commercial  intercourse  be- 
tween this  city  and  our  own  seaports. 

The  historian  Pezuela  records  the  prevalence  of  a 
malignant  pestilential  disease  in  Havana  in  1648,  a  year 
in  which,  as  we  have  seen,  yellow  fever  was  epidemic  in 
the  islands  of  Guadeloupe  and  of  Barbadoes.  He  says  : 
"In  this  year  there  occurred  in  Havana  a  great  pest  of 
putrid  fevers  which  remained  in  the  port  almost  all  the 
summer.  A  large  part  of  the  garrison  and  a  larger  part 
of  the  crew  and  passengers  in  the  vessels  died."  The 
epidemic  continued  the  following  year,  and  in  1653-54, 
according  to  the  author  above  quoted,  "the  epidemic 
was  renewed  with  equal  fury  ;  "  and  in  1655  "in  the 
capital  continued  to  carry  away  its  victims  without  re- 
gard to  rivalries  and  passions."  According  to  Dr.  S.  E. 
Chaille,  President  of  the  Havana  Yellow  Fever  Com- 
mission (1879),  from  whose  report  we  have  quoted  the 
above  extracts  from  Pezuela,  there  is  no  historical  evi- 
dence of  the  prevalence  of  yellow  fever  in  Havana  for 
more  than  a  hundred  years"  after  the  date  mentioned. 
"  On  the  contrary,  there  are  repeated  records  of  the  great 
salubrity  of  the  climate  and  the  absence  of  epidemic  dis- 
eases." 

It  was  not  until  the  year  1761  that  yellow  fever  es- 
tablished itself  in  the  previously  healthy  city.     Pezuela 


gives  the  following  account  of  its  introduction  :  "  Al- 
though Havana  is  situated  on  the  northern  boundary  of 
the  torrid  zone,  it  was  ver^'  justly  considered  one  of  the 
most  healthy  localities  on  the  island  before  its  invasion, 
in  a  permanent  manner,  by  the  vomito  negro,  imported 
from  Vera  Cruz  in  the  summer  of  1761.  .  .  .  In  May 
there  came  from  Vera  Cruz,  with  materials  and  some 
prisoners  destined  for  the  works  on  the  exterior  fortifica- 
tions of  Havana,  the  men-of-war  Reina  and  America, 
which  communicated  to  the  neighborhood  the  epidemic 
known  b}'  the  name  of  '  vomito  negro.'  At  the  end  of 
the  following  June  there  were  stationed  in  this  port  nine 
men-of-war,  despatched  from  Cadiz,  and  sent  to  the  chief 
of  the  squadron,  Don  Entienne  de  Hevia  ;  they  brought 
a  reinforcement  of  2,000  men.  3Iore  than  3,000  persons 
succumbed  to  the  epidemic  on  this,  the  first  appearance 
of  the  vomito." 

From  this  time  to  the  present  day  the  new  levies  of 
troops  sent  from  Spain  to  Cuba  have  continued  to  suffer 
enormous  losses  from  the  endemic  pestilence.  In  1779 
there  arrived  from  Spain,  then  at  war  with  Great  Britain, 
"an  arm}"  of  3,500  men,  which  was  immediately  deci- 
mated by  the  vomito."  In  1780,  during  the  month  of 
August,  an  army  of  8,000  men  was  landed  in  Havana, 
which  during  the  two  following  months  suffered  a  loss 
of  about  2,000  men  with  the  vomito.  Pezuela  records 
the  fact  that  in  1794.  in  the  garrison  and  squadron,  there 
were  more  than  1,600  victims  to  the  disease. 

The  endemicit}'  of  yellow  fever  in  Havana  was  fully 
established  by  the  researches  of  the  commission  sent  to 
that  city  in  1879,  by  the  National  Board  of  Health.  Dr. 
Chaille,"  president  of  this  commission,  says  in  his  elabo- 
rate report,  published  in  1881 :  "  Since  1761  3'ellow  fever 
has  prevailed  certainly  in  Havana,  and  probably  in  other 
]ilaces  in  Cuba,  everj'  year,  and  the  dates  of  prevalence 
recorded  in  our  text-books  indicate  no  more  than  the  years 
of  greatest  prevalence.  The  disease  prevails  in  Havana, 
and  in  some  other  places  in  Cuba,  not  only  every  year, 
but  also  every  month  in  the  year  ;  records  in  1837  indi- 
cate that  at  that  date  the  monthly  prevalence  had  become 
habitual  in  Havana  ;  the  statistics,  solely  of  the  military 
and  civil  hospitals,  prove  that  during  the  408  months, 
1846-79,  there  was  only  one  single  month  free  from  an 
officially  recorded  case  of  yellow  fever." 

The  following  tables  are  from  the  "  Preliminary  Re- 
port of  the  Havana  Yellow-fever  Commission  : " 

iloiiOdy  Maximum  and  Minimvm  Deaths  by  TeUvtc  Fever 
in  Havana  during  the  Ten  Tears  1870-79. 


I 


Mini- 
mum. 


Maxi- 
mum, 


January 6 

February 4 

March 4 

April -1 

May '•  13 

June 00 


3-3 
24 
3-2 
37 
103 
378 


July 

August 

September . 
October. . . . 
November  . 
December  . 


Mini- 
mum. 

08 
70 
35 
28 


Maxi- 
mum. 

675 
416 
2.34 
185 
150 


In  no  one  of  the  ten  years  1870-79  has  there  ever  been 
fewer  deaths  than  in  the  first,  nor  more  than  in  the  sec- 
ond, column,  and  the  total  deaths  by  yellow  fever  for 
each  j'ear  were  as  follows  : 

2'otal  Deaths  by  Yellow  Ferer  in  Hatana. 


In  lf70   665 

In]b71 H91 

InlS72   515 

InlS73 1.244 

In  1874   1,425 


In  1875 1,001 

In  1870 1,619 

In  1877 1.374 

In  1878 1,559 

In  187S),  to  October  1.  1,353 


"  ilatanzas  has  the  reputation  of  having  long  suffered 
annually  with  yellow  fever  ;  the  earliest  positive  date  se- 
cured by  me  was  reported  by  Dr.  Guiteras,  a  member  of 
the  Commission,  a  native  of  Matanzas,  who  was  assured 
by  one  of  the  oldest  physicians  that  the  city  suffered 
with  the  disease  in  1828,  when  he  came  to  Matanzas,  and 
had  prevailed  every  year  since"  (Chaille,  op.  cit.). 

C'ienfneq'is. — "  Yellow  fever  every  year  since  1850,  ex- 
cept in  1862  and  1874." 

Santiago   de    Cuba. — "  Yellow  fever   prevailed   every 
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year,  and  nearly  every  month,  from  1850  to  the  present 
time." 
Manzaiiillo. — "  Yellow  fever  every  year  since  1866." 
Vera  Cruz,  the  principal  seaport  on  the  Gulf  coast  of 
Mexico,  is  also  the  principal  endemic  focus  of  yellow 
fever  upon  this  coast.  According  to  Hinemann,  the  first 
epidemic  occurred  in  1699,  a  year  in  which  yellow  fever 
was  widely  prevalent  in  the  West  Indies,  and  in  which 
it  prevailed  for  the  first  time  as  an  epidemic  in  the  city 
of  Philadelphia. 

The  following  table,  which  I  copy  from  a  paper  by  Dr. 
Zacarias  R.  Molina,  a  medical  officer  of  the  Mexican 
Army  who  has  for  a  number  of  years  been  on  duty  in 
the  Military  Hospital  at  Vera  Cruz,  shows  the  continued 
prevalence  of  the  disease  in  that  city  during  a  period  of 
nearly  fifteen  years  : 

Mortality  from  Yellow  Fever  in  the  City  of  Vera  Cruz 
from  July,  1867,  to  December,  1881. 
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There  is  no  evidence  of  continued  prevalence  at  other 
towns  upon  the-  Mexican  coast,  but  epidemics,  which 
have  usually  been  traced  to  importation  from  Vera  Cruz, 
have  occurred  at  Malamoras  (1858,  1863,  1867) ;  at  Tam- 
pico  (1831,  1836,  1845,  1847,  1858,  1864)  ;  at  Tuxpan 
(1863,  1875,  1877)  ;  at  Gampeche  (1865,  1877),  and  at 
Manzanillo  (1868). 

The  Gulf  coast  of  South  America,  and  especially  the 
English  and  French  settlements  in  Guiana,  have  been 
frequently  visited  by  epidemics  of  yellow  fever,  and  it 
is  probable  that  the  disease  is  endemic  at  one  or  more 
points  upon  this  coast.  Its  epidemic  prevalence  is  re- 
corded for  the  following  years  at  Demerara  :  1793-96, 
1800,  1803,  1818,  1819,  18^30, 1821,  1825,  1827,  1828,  1831, 
1837-89,  1841-45,  1851-53,  1861-66  (Hirsch). 

In  Venezuela  the  disease  has  prevailed  at  the  capital, 
Caracas,  and  the  neighboring  seaport.  La  Gnayra,  in  the 
years  1693,  1696,  1798,  1797,  1803,  and  1869. 

In  Central  America  epidemics  have  occurred  at  all 
of  the  principal  seaports  :  Panama,  1740,  1858,  1859, 
1867.  Portohello,  1726, 1729,  1740,  1793,  1860, 1866,  1867  ; 
Belize,  1860  ;  Nicaragua,  1868. 

Brazil. — The  Portuguese  author  El  hastiao  da  Rocha 
Pitti  has  given  an  account,  in  his  "  History  of  Portuguese 
America,"  published  in  Lisbon  in  the  year  1780,  of  an  epi- 
demic malady  which  prevailed  in  Pernambuco  in  the 
year  1686,  which  very  probably  was  yellow  fever.  This 
author  says  (Book  VII.,  p.  427  et  seq.)  :  "  In  the  year 
1686,  commenced  in  Pernambuco  that  terrible  plague 
(contagious  disease,  Bicha)  which  must  be  attributed  to 
the  sins  of  the  population  of  these  provinces,  corrupted 
by  the  vices  into  which  they  were  enticed  by  the  wealth 
and  freedom  of  Brazil.  Many  causes  are  alleged,  the 
most  worthy  of  attention  being  the  arrival  of  some  barrels 
of  meat  wliich  returned  from  the  island  of  Sao  Thome 
(St.  Thomas).  These  were  opened,  by  a  cooper,  who 
shortly  afterward  fell  dead.  Soon  after  several  person^ 
of  his  family,  to  whom  he  had  communicated  the  disease, 
also  died.  The  epidemic  spread  to  such  an  extent  among 
the  inhabitants  of  Recipe  (Pernambuco)  that  the  mor- 
tality exceeded  3,000,  which  was  very  large  in  propor- 
tion to  the  population.  Thence  the  disease  extended  to 
Olinda  and  its  vicinity,  and  very  few  were  the  persons 
who  escaped  it,  such  were  its  virulence  and  intensity.',' 


The  account  given  by  the  historian  of  the  clinical  feat- 
ures of  this  pestilential  disease  is,  of  course,  very  im- 
perfect, but  it  seems  to  justify  the  belief  that  the  disease 
was  really  yellow  fever. 

The  highest  medical  authorities  in  Brazil  agree  that 
yellow  fever  was  not  endemic  in  the  principal  seaports 
of  the  empire  prior  to  the  year  1849,  when  it  was  intro- 
duced to  the  city -of  Bahia  by  the  North  American  brig 
Brazil,  which  sailed  from  New  Orleans,  where  3'ellow 
fever  was  prevailing,  and  touched  at  Havana.  Two  of 
the  crew  of  this  brig  died  of  yellow  fever  during  her 
voyage  from  the  latter  port  to  Bahia.  Soon  after  her 
arrival  the  disease  made  its  appearance  among  those  who 
had  communicated  with  the  ship,  and  later,  on  other  ves- 
sels in  the  harbor.  The  first  case  occurred  a  few  daj's 
after  the  arrival  of  this  brig  (November  3d).  A  part  of 
her  cargo  is  said  to  have  consisted  of  little  barrels  of  beef 
which  had  become  putrid.  From  Bahia  the  disease  was 
carried  to  Rio  Janeiro,  where  during  the  epidemic  season 
of  1850  it  caused  a  mortality  of  4,160. 

According  to  Professor  Barata,  of  the  Faculty  of  Medi- 
cine of  Rio  Janeiro,  yellow  fever  continued  to  prevail 
in  Brazil  until  the  year  1861,  when  it  disappeared  for 
eight  years,  to  reappear  in  1869-70,  as  the  result  of  a 
fresh  importation.  The  Italian  ship  Creolla  del  Plata, 
which  had  touched  at  St.  lago,  where  yellow  fever  was 
prevailing,  is  named  as  the  vessel  which  introduced  the 
disease  on  this  occasion. 

The  mortality  from  the  disease  under  consideration  in 
the  city  of  Rio,  from  the  time  of  its  introduction  in  1850 
to  a  recent  date,  is  shown  by  the  following  table  : 


1S50 

Mortality. 
4,160 

1851 

476 

1852 

..  3,943 

1853 

853 

1854   

.21 

1855 

0 

1866 

0 

18.57 

1,425 

1868 

800 

1859 

600 

1860        .     .    ' 

1  249 

1861. ..  . 

247 

1862 

12 

1863 

0 

1864 

0 

1865 

0 

18i;6   

0 

1867 ... 

0 

1868 

0 

Mortality. 

274 

1,117 


1869 

1870 

1871    

1872  102 

1873 3.6.69 

1874 829 

1876   1,292 

1876 .3,317 

1877 282 

1878 1,174 

1879 974 

1880 1,433 

1881 219 

1882 95 

1883 1,336 

1884 618 

1885 278 

1886 1,397 


In  1855  yellow  fever  is  said,  by  Hirsch,  to  have  pre- 
vailed extensively  in  Brazil,  although  this  was  not  an 
epidemic  year  in  Rio  Janeiro.  The  following  year  it 
extended  along  the  Amazon  far  into  the  interior  of  the 
country.  The  years  of  greatest  epidemic  prevalence 
since  that  date  have  been  1859-60, 1862,  1869-70,  1872-78 
187.5-77  (Hirsch). 

From  Brazilian  ports  the  disease  has  occasionally  been 
iutroduced  to  the  cities  at  the  mouth  of  the  Rio  de  la 
Plata,  and  has  there  caused  great  loss  of  life.  The  first 
epidemic  at  Montevideo  was  in  1857,  and  it  was  again  in- 
troduced into  this  city,  from  Pernambuco,  in  1873.  It 
prevailed  in  the  city  of  Buenos  Ayres  in  1858  and  in  1870. 

Yellow  fever  is  said  to  have  been  conveyed  to  the  Pa- 
cific coast  of  South  America  by  a  party  o!  German  emi- 
grants, who  landed  at  Callao,  Peru,  in  1854.  The  dis- 
ease spread  from  this  port  to  the  capital,  and  in  the  course 
of  the  next  two  or  three  years  to  the  principal  towns 
upon  the  Peruvian  coast,  where  it  continued  to  prevail  up 
to  the  year  1869. 

Chili,  up  to  the  present  time,  has  remained  exempt 
from  the  disease  (Hirsch). 

Upon  the  West  Coast  of  Africa  the  head-quarters  of  yel- 
low fever  is  that  portion  of  the  coast  which  belongs  to 
the  province  of  Sierra  Leone,  and  epidemics  at  other 
points  upon  the  African  coast  have  frequently  been 
traced  to  this  locality.  It  seems  very  doubtful,  how- 
ever, whether,  as  some  authors  suppose,  this  is  really  the 
original  source  of  the  disease.  The  French  authors 
BiSrenger-Feraud  and  Bourru  both  call  attention  to  the 
fact  that  we  have  no  account  of  the  disease  prior  to  the 


41 


Ifellow  Ferer. 
Yellow  Fever, 


REFERENCE  HANDBOOK  OF  THE  MEDICAL   SCIENCES. 


year  1778,  although  the  African  coast  was  discovered  and 
colonized  long  before  the  discovery  of  the  West  Indies ; 
and  that,  on  the  other  hand,  the  early  settlers  in  these 
islands  suffered  from  a  pestilential  malady  which  very 
probably  was  yellow  fever. 

At  St.  Louis  (Senegal)  an  epidemic  occurred  in  1778, 
and  this  is  the  first  outbreak  of  the  disease  of  which  we 
have  any  reliable  information  in  this  portion  of  the  world. 
The  disease  in  this  instance  is  said  by  Schotte  to  have 
been  imported  from  Sierra  Leone,  where  epidemics  are 
recorded  to  have  occurred  during  the  present  century  in 
1816,  1833,  1835,  1839-30,  1837-39,  1845-47,  1859,  1863, 
1864,  1865-66,  1868;  1878  (?)  (Hirsch).  Frequent  epi- 
demics have  also  occurred  at  SenegamMa,  and  the  disease 
has  prevailed  upon  the  Oold  Coast  (1853,  1857,  1863),  the 
Congo  Coast  (1816,  1860,  1863,  1865),  at  the  Cape  Verd 
Islands  (1845,  1863,  1868),  and  the  Canary  Islands  (1701, 
1771,  1810,  1846,  1863). 

In  Europe  the  ravages  of  yellow  fever  have  been  re- 
stricted mainly  to  the  Iberian  peninsula.  This  is  due, 
no  doubt,  to  the  frequent  intercourse  between  Spain  and 
Portugal  and  the  West  Indian  ports,  in  which  the  disease 
is  most  prevalent,  and  to  the  fact  that  the  summer  tem- 
perature of  these  countries  is  favorable  for  the  epidemic 
extension  of  the  disease  ;  whereas  the  more  northern  por- 
tions of  Europe  are  practically  outside  of  the  yellow  fever 
zone. 

The  first  epidemic  in  Spain  occurred  in  the  year  1700, 
at  Cadiz.  This  city  also  suffered  in  1730-31,  1733-34, 
1764,  1780,  1800,  1804,  1810,  1819-31.  ■  The  epidemics  of 
1800,  1810,  and  1819  were  not  limited  to  the  city  of 
Cadiz,  but  the  disease  extended  to  the  interior  and  caused 
a  considerable  loss  of  life  in  the  provinces  of  Granada 
and  Andalusia,  and  also  in  some  of  the  towns  of  Murcia 
and  Catalonia — especially  in  Barcelona,  from  which  city 
the  disease  was  conveyed  to  the  island  of  ilajorca  during 
the  last  epidemic.  No  widespread  epidemic  has  oc- 
curred in  Spain  since  1831,  but  local  outbreaks,  as  a  re- 
sult of  importation  from  the  West  Indies,  have  occurred 
in  Gibraltar  (1838),  Barcelona  (1870),  and  Madrid  (1878). 

The  first  epidemic  at  Lisbon  was  in  1733,  a  second  was 
Inaugurated  in  1856,  and  during  the  following  year  de- 
veloped into  a  devastating  scourge  which  extended  to  the 
towns  of  Belem,  Olivaes,  and  Almada. 

In  Italy  yellow  fever  has  only  once  effected  a  tempor- 
ary lodgement — at  Leghorn,  in  1804,  where  it  was  im- 
ported from  Spain. 

Ships  with  yellow  fever  on  board  have  occasionally  ar- 
rived at  English  and  French  ports,  but  local  conditions 
have  apparently  not  been  favorable  to  an  extension  of 
the  disease,  except  to  a  limited  extent  at  Brest,  in  1856,  at 
St.  Nazaire,  in  1861,  and  at  Swansea  (Wales),  in  1864. 

Bahama  Isla,nds. — Yellow  fever  prevailed  as  an  epi- 
demic at  Nassau  in  1861,  1863,  1863,  and  in  1869. 

According  to  Hirsch,  yellow  fever  prevailed,  to  a 
limited  extent,  at  Halifax  (latitude  44°  36'),  in  1861,  and 
at  Quebec  (latitude  46°  50'),  in  1805. 

Prevalence  op  Yellow  Fever  in  the  United 
States.  Xew  Hampshire. — Portsmouth  is  the  most 
nortliern  point  in  the  United  States  which  has  suffered 
an  epidemic  of  yellow  fever.  In  1798,  and  again  in  1803, 
during  which  year  the  disease  was  epidemic  in  New  York 
and  in  Philadelphia,  it  was  also  epidemic  in  this  city. 

ManHachusetts. — In  1693  an  English  expedition  sailed 
from  Boston  for  the  purpose  of  taking  from  the  French 
the  island  of  Martinique.  The  expedition  failed  in  its 
object  and  returned  to  Boston  on  June  17th,  with  yellow 
fever  on  ioard  the  vessels  of  the  fleet.  Hutchinson,  in 
his  "  History  of  Massachusetts  Bay,"  says  the  mortality 
among  the  sailors  had  been  1,300,  out  of  a  total  strength 
of  3,100,  and  that  out  of  the  same  number  of  soldiers  the 
loss  was  1,800.  He  states  that  the  disease  spread  from 
the  fleet  to  the  town,  and  that  many  families  left  town 
and  resided  in  the  country  until  the  infection  had  ceased. 
This  is  the  first  authentic  account  of  the  occurrence  of 
yellow  fever  within  the  present  limits  of  the  United 
States.  In  1796  the  disease  prevailed  to  a  limited  ex- 
tent in  Boston  and  in  Newburyport.  In  1798  it  pre- 
vailed as  an  epidemic  in  Boston,  where  the  mortality  was 


300,  and  in  1803,  60  fatal  cases  occurred  in  the  same  city. 
Some  cases  also  occurred  in  the  years  1800,  1819,  and 
1858. 

Rhode  Island. — The  city  of  Providence  was  several 
times  visited  by  yellow  fever  during  the  latter  part  of 
the  eighteenth  and  the  beginning  of  the  present  century 
—1794,  1795  (mortality  45),  1797  (mortality  45),  1800, 
1805.  The  disease  prevailed  at  Newport  in  1798,  and  at 
Bristol  in  1797. 

Connecticut. — The  disease  prevailed  at  New  London  in 
1795,  and  again  in  1798,  when  the  mortality  was  81. 
Hirsch  records  the  occurrence  of  the  disease  at  New 
Haven  in  1743,  1794,  and  1805  ;  at  Middletown  in  1830  ; 
at  Chatham  in  1796,  and  at  Hartford  in  1799. 

New  York. — Epidemics  of  greater  or  less  extent  have 
occurred  in  New  York  City  and  its  immediate  vicinity 
in  1693,  1703,  1743  (mortality  217),  1745,  1762,  1791, 
1794,  1795  (mortality  730),  1798  (mortality  2,080),  1799 
(mortality  76),  1800,  1801,  1803  (mortality  700),  1805 
(mortality  340),   1809,  1819,   1823  (mortality  330),  1848, 

1853,  1854,  1856,  1870  (mortality  49). 

New  Jersey. — Hirsch  records  the  following  local  epi- 
demics :  Bridgetown,  1798,  Chews,  1798,  Woodbury, 
1798,  Perth  Amboy,  1811. 

Pennsylvania. — According  to  La  Roche  "the  earliest 
onset  of  the  disease  occurred  in  1699,  when  Philadel- 
phia, then  but  seventeen  years  of  age.  was  little  more  in 
point  of  extent  than  an  ordinary  country  town."  There 
are  no  medical  accounts  of  this  epidemic,  but  there  is  no 
doubt  as  to  the  nature  of  the  disease,  which  caused  a 
mortality  of  330  in  the  new  city,  estimated  to  have  con- 
tained less  than  four  thousand  inhabitants.  The  next 
epidemic  in  Philadelphia  occurred  in  1741,  when  the  mor- 
tality was  350.  Subsequent  epidemics  occurred  in  1747, 
1762,  1793  (mortality  4,041),  1794,  1797  (mortality  1,300), 
1798  (mortality  3,500),  1799  (mortality  1,000),  1802  (mor- 
tality 307),  1803  (mortality  195),  1805  (mortality  400),  1819, 
1830  (mortality  83),  1853  (mortality  128),  1870  (mortality 
18). 

Delaware. — In  the  epidemic  of  1798  the  city  of  Wil- 
mington suffered  a  loss  of  250. 

Maryland. — Epidemics,  for  the  most  part  of  limited 
extent,  have  occurred  in  Baltimore  in  the  years  1783, 
1794, 1797, 1798, 1799,  1800,  1803,  1819,  1830,  1831,  1832, 
1868,  1876. 

Virginia. — At  Norfolk  epidemics  are  recorded  as  fol- 
lows :  1737,  1741,  1794,  1795,  1797,  1799,  1800  (mortality 
250),  1801,  1831,  1836,  1855  (mortality  1,807).  An  epi- 
demic occurred  at  Petersburg  in  1798,  and  at  Alexandria 
in  1803.     At  Portsmouth  the  disease  prevailed  in  1853, 

1854,  and  1855  (mortality  1,000). 

Noi-th  Caroima.— Wilmington,  1796,  1800,  1821,  1863 
(mortality  446);  Newbern,  1799,  1864  (mortality  700); 
Beaufort,  1854,  1864  (mortality  68),  1871  ;  Washington, 
1800  ;  Smithville,  1863. 

South  Carolina. — The  first  epidemic,  of  which  we  have 
any  account,  in  Charleston,  occurred  in  1693  ;  from  this 
time  epidemics  have  been  numerous,  and  during  the  first 
half  of  the  present  century  the  physicians  of  Charleston 
generally  considered  the  disease  endemic  in  that  city. 
That  it  was  not  seems  to  be  demonstrated  by  the  im- 
munity enjoyed  since  1871,  an  immunity  which  is  prob- 
ably due  to  the  diminished  commerce  with  infected  ports 
in  the  West  Indies,  and  to  a  more  efticient  quarantine 
service,  since  the  fact  has  been  recognized  that  the  dis- 
ease is  not  endemic. 

The  prevalence  of  yellow  fever  in  Charleston,  during 
the  present  century,  is  shown  in  the  following  table  ; 
recorded  epidemics,  prior  to  the  year  1800,  are  as  follows  : 
1693,  1699,  1700,  1703,  1728,  1733,  1734,  1739,  1745  1748 
1753,  1753,  1761,  1762,  1768,  1770,  1792,  1794, 1795,  1796 
1797,  1798,  1799  (mortality  339).  An  epidemic  occurred 
among  the  troops  stationed  at  Hilton  Head  in  1863  ■  Port 
Royal,  1877  (mortality  35). 

Georgia. — At  Savannah  epidemics  are  recorded  in  the 
years  1800,  1807,  1808,  1817,  1819,  1830,  1827, 1852  1853 
1854  (mortality  580),  1858,  1876  ;  at  St.  Mary's  in  1808 
(mortality  84),  and  in  1854  ;  at  Augusta  in  1839  and  1854; 
at  Baiubridge  in  1873  ;  Brunswick,  1876. 
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Mortaliiy  from  Yellow  Fever  in  Charleston,  8.  C. ,  Pensa- 
cola,  Fla.,  Mobile,  Ala.,  Neio  Orleans,  La.,  and  Gal- 
veston, Tex.,  during  the  Present  Century. 


Tear.  , 

1^ 

1 

II 
0 

'1 
0 

Year. 

S  . 
II 

0 

1^ 

18C0.... 
1801  ... 

184 

* 
* 

# 

'.'.'.'. 

1841,... 
1842.... 
1843.... 
1844. . . . 
1845.... 
1846.... 
1847.... 
1848.... 
1849.... 
1850 

* 
.... 

'125 

* 
* 
* 

* 
* 
* 

* 
60 
240 

"76 
75 
60 

694 

211 

487 

148 

2 

160 

2,259 

850 

787 

102 

16 

415 

7,970 

2,423 

2,670 

74 

199 

3,889 

1803 

96 
* 

148 

* 

162 

180.3.... 
1804.... 

400 

1805.... 
1806.... 
1807  ... 
1808.... 
1809 

'266 

1810.... 
1811.... 
18ia.... 
1813.... 
1814 

"*' 

"*' 

1851.... 
1852.... 
1853.... 
1854.... 
1855  ... 

3i0 
'627 

* 
* 

* 

'lis 
* 

'6.36 
404 

1815.... 
1816 

1866.... 
1867.... 
1858.... 
1859. . . . 

211 
13 
717 

"*' 

"*' 

1817.... 
1818.... 

272 

800 

115 

2,190 

* 

'239 

1 

108 

49 

5 

109 

130 

215 

117 

2 

18 

210 

95 

284 

5 

442 

17 

452 

3 



'256^ 

344 
183 

1819  ... 

177 

2T4 

1860 

1820  ■ 

1861 

isai.... 

1S22.... 
182.3  ... 

"2 

257 

1862.... 
1863.... 
1864.... 
1865.. 

* 

* 

259 

1834  . 

235 
2 

"*' 

1825.... 

1866.... 

* 

1826  .. 

1667.... 
1868.... 

34 

* 

3,093 

1,150 

1827.... 

64 
26 

* 

130 

1828.... 
1829. 

1869.... 
1870 

'  *' 

'687 
55 
40 

225 

1830.... 
18,31 

30 

1871 .... 
1872 

213 

18.32.... 

1873.... 
1874.... 
1875.... 
1876. . . . 

61 
118 

.... 

27 

183.3 

1834.... 
1835.... 

49 
25 

* 

18.36 

1877.... 
1878.... 

"96 

'600 

1837.... 

350 
660 

1S3S 

351 
134 
22 

'**" 

1879.... 

1839.... 

1880.... 

1840  ... 

*  Number  of  deaths  not  stated. 

Florida. — The  principal  sea-port,  Pensacola,  has  suf- 
fered frequent  epidemics  of  yellow  fever.  Those  occur- 
ring during  the  present  century  are  included  in  the  table 
given  above.  Two  epidemics  are  recorded  as  occurring 
prior  to  the  year  1800—1764  and  1765.  At  St.  Augustine 
epidemics  occurred  in  1807,  1821,  1838,  1839,  and  1841  ; 
at  Key  West  in  1823,  1829,  1841,  1862,  1867,  1875,  1878, 
1887 ;  at  Jacksonville  in  1857,  1877,  and  1888 ;  at  Fer- 
nandina  in  1877  (mortality  498) ;  at  Tampa  in  1839, 1853, 
1871,  1887. 

Alabama.~-The  recorded  epidemics  in  Mobile,  prior  to 
the  year  1800,  were  in  1705,  1765,  and  1766  ;  subsequent 
epidemics  are  included  in  the  table.  Montgomery,  1853 
(mortality  35),  1854  (mortality  45),  1855  (mortality  30), 
1873  (mortality  102) ;  Selma,  1853  (mortality  32)  ;  Flor- 
ence, 1878. 

Mississippi. — The  town  of  Biloxi,  on  the  Gulf,  has  suf- 
fered from  epidemics  as  follows  :  1702,  1839,  1847,  1853, 
1858,  1878,  1884;  Pascagoula,  1847,  1853,  1875,  1878; 
Port  Gibson,  1878 ;.  Shieldsborough,  1820,  1829,  1839  ; 
Port  Adams,  1839,  1853  ;  Grand  Gulf,  1853  ;  Natchez, 
on  the  Mississippi  River,  1817,  1819  (mortality  180),  1823 
(mortality  312),  1835  (mortality  150),  1837,  1839  (mortal- 
ity 90),  1837  (mortality  280),  1839  (mortality  285),  1848, 
1853, 1855, 1858  ;  Vicksburg,  1839,  1841,  1847, 1853, 1855, 
1858,  1871,  1873,  1878  (mortality  873);  Jackson,  1853, 
1854,  1878  (mortality  86) ;  Holly  Springs,  1878  (mortal- 
ity 309)  ;  Greenville,  1878  (mortality  301)  ;  Grenada, 
1878  (mortality  326) ;  Canton,  1878  (mortality  180).  Our 
record  does  not  include  numerous  smaller  places  which 
suffered  during  the  epidemic  of  1878. 

Louisiana. — The  first  recorded  epidemic  in  New  Orleans 
was  in  the  year  1769  ;  other  outbreaks  prior  to  the  pres- 
ent century  were  in  1791,  1793,  1794,  1795,  1796,  1797, 
1799.  The  prevalence  of  the  disease  in  this  city  subse- 
quent to  the  year  1800  is  given  in  the  table.  Baton 
Rouge,  1817,  1819,  1832,   1827,  1829,  1837,  1843,  1847, 


1853,  1858,  1878  (mortality  193) ;  Opelousas,  1837,  1839, 
1842,  1853  ;  St.  Francisville,  1811,  1817.  1819,  1823,  1827, 
1829,  1839,  1843,  1846,  1848,  1853  ;  Shreveport,  1853, 
1873  (mortality  759)  ;  Port  Hudson,  1839,  1841,  1843, 
1853,  1878  ;  Thibodeaux,  1846,  1853,  1854,  1878  ;  Wash- 
ington, 1837,  1839,  1853,  1853,  1854,  1867  ;  Morgan  City, 
1878  (mortality  109).  Numerous  smaller  places  during 
the  epidemics  of  1873  and  of  1878. 

Texas. — The  epidemics  at  Galveston  are  included  in 
our  table.  Houston,  1839,  1844,  1847,  1848,  1853,  1854, 
1858,  1859,  1864,  1867,  1870  ;  Huntsville,  1867  (mortality 
130) ;  Hempstead,  1867  (mortality  151) ;  Indianola, 
1853,  1853,  1858,  1859,  1862,  1867  (mortality  80)  ;  La 
Grange,  1867  (mortality  200)  ;  Matagorda,  1862  (mortal- 
ity 120) ;  Navazota,  1867  (mortality  154) ;  Rio  Grande 
City,  1867  (mortality  150)  ;  Victoria,  1867  (mortality  300) ; 
Brenham,  1867  (mortality  120)  ;  Calvert,  1867  (mortality 
250)  ;  Chapel  Hill,  1867  (mortality  133)  ;  Columbia,  1867 
(mortality  132) ;  Brownsville,  1853,  1858,  1863,  1883. 

7'ennessee.— Memphis,  1838,  1853,  1855,  1867,  1873 
(mortality  1,244),  1878  (mortality  5,000),  1879  (mortal- 
ity 485)  ;  Chattanooga,  1878  (mortality  135)  ;  Browns- 
ville, 1878  (mortality  312) ;  numerous  smaller  towns  in 
1878. 

Arkansas.—Cohimhia,  1853  ;  Fort  Smith,  1823  ;  Little 
Rock,  1873 ;  Napoleon,  1853. 

Kentucky.— Bowling  Green,  1878 ;  Hickman,  1878 
(mortality  153) ;  Louisville,  1878  (mortality  64). 

0/tJO.— Cincinnati,  1871,  1873,  1878  (mortality  17); 
Gallipolis,  1796,  1878  (mortality  18). 

Illinois.— Cairo,  1873  (mortality  17),  1878  (mortalitv  51). 

Missouri.— St.  Louis,  1854,  1855,  1878  (mortality  16) ; 
New  Design,  1797  (mortality  57). 

67-ent  Epidemics  in  the  L'nited  States.  1793. — The  city 
of  Philadelphia,  after  enjoying  an  immunity  from  yellow 
fever  for  thirty-one  years,  suffered  in  1793  a  devastating 
epidemic.  This  epidemic,  no  doubt,  resulted  from  im- 
portation, although  a  clear  history  of  its  introduction  was 
not  made  out  at  the  time,  and  the  leading  physicians  of 
the  city  were  inclined  to  attribute  it  to  local  origin,  as  a 
result  of  unsanitary  conditions  in  connection  with  an  un- 
usually high  temperature.  La  Roche  says:  "  Dr.  Rush 
and  others  laid  great  stress  on  a  quantity  of  damaged 
coffee  which  was  exposed,  during  the  latter  part  of  July, 
in  a  place  (on  a  wharf  and  in  the  adjoining  dock)  and 
under  circumstances  which  favored  decomposition.  Its 
smell  was  highly  putrid  and  offensive,  insomuch  that  the 
inhabitants  of  the  houses  in  Water  and  Front  Streets,  who 
were  near  to  it,  were  obliged  in  the  hottest  weather  to  ex- 
clude it  by  shutting  the  doors  and  windows.  Even  per- 
sons who  only  walked  along  those  streets  complained  of 
intolerable  fetor,  which,  upon  inquiry,  was  constantly 
traced  to  the  putrid  coffee." 

It  appears  probable  that  this  "  putrid  coffee  "  was  in- 
deed the  nidus  in  which  the  deadly  exotic  germ  first  de- 
veloped which  gave  rise  to  this  fatal  epidemic.  Whether 
the  coffee  was  infected  at  the  port  of  shipment,  or  whether 
it  was  transported  in  an  infected  vessel,  we  cannot  now 
determine  ;  but  that  the  outbreak  of  yellow  fever  in 
Philadelphia  was  due  to  the  fact  that  the  coffee  was  im- 
ported from  a  region  where  yellow  fever  was  prevailing, 
or  in  an  infected  ship,  rather  than  to  the  fact  that  it  was 
putrid,  cannot  be  doubted,  in  view  of  the  subsequent  his- 
tory of  yellow-fever  epidemics  in  the  United  States. 

As  usual,  the  early  cases  were  not  recognized  as  yellow 
fever.  Dr.  Rush  says  :  "  The  report  of  a  malignant  and 
fatal  fever  being  in  town  spread  in  every  direction,  but 
it  did  not  gain  universal  credit.  Some  of  those  physi- 
cians who  had  not  seen  patients  in  it  denied  that  any 
such  fever  existed,  and  asserted  (though  its  mortality 
was  not  denied)  that  it  was  nothing  but  the  common  an- 
nual remittent  of  the  city.  Many  of  the  citizens  joined 
the  physicians  in  endeavoring  to  discredit  the  account  I- 
had  given  of  this  fever,  and,  for  a  while,  it  was  treated 
with  ridicule  or  contempt.  Indignation  in  some  in- 
stances was  exerted  against  me."  History  has  repeated 
itself,  in  this  particular,  many  times  in  subsequent  epi- 
demics. The  early  cases,  even  in  cities  like  New  Or- 
leans, where  the  physicians  are  well  acquainted  with  the 
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disease,  are  freqiiently  called  by  some  other  name — 
"bilious  fever,  "  "pernicious  fever,"  "  malarial  fever," 
etc. — and  the  physician  who  first  ventures  to  name  the 
prevailing  disease  "yellow  fever  "  is  treated  with  ridi- 
cule or  with  indignation. 

It  was  not  until  the  middle  of  August  that  a  rapid 
succession  of  fatal  cases  convinced  the  physicians  of  the 
city  that  the  fatal  West  Indian  pestilence  was  again  pres- 
ent in  Philadelphia. 

The  presence  of  the  disease  was  officially  recognized 
on  the  22d  of  August,  when  the  Mayor  of  the  city  gave 
orders  for  the  cleaning  of  streets  and  general  purification 
of  the  city.  The  disease  continued  to  extend  until  early  in 
October,  when  it  reached  its  height.  It  did  not  cease  en- 
tirely until  about  the  8th  of  November.  During  this 
short  season  of  prevalence  it  caused  an  enormous  mor- 
tality, distributed  as  follows  :  "  August,  32.5  ;  September, 
l,-442  ;  October,  1,976  ;  November,  118  "  (La  Roche). 

The  population  of  the  city  at  this  time  is  estimated  to 
have  been  a  little  more  than  40,000,  which  gives  a  mor- 
tality of  ten  per  cent,  of  the  total  population  (total  mor- 
tality 4,040).  As  more  than  12,000  of  the  inhabitants 
fled  from  the  city,  the  proportion  of  those  who  were  at- 
tacked is  very  great.  La  Roche  estimates  the  total  num- 
ber of  cases  at  11,000. 

1797. — The  epidemic  of  this  year  in  the  city  of  Phila- 
delphia was  less  extended  and  less  fatal.  The  whole 
number  of  deaths  is  estimated  to  have  been  about  1,300. 
The  disease,  as  usual,  commenced  in  the  vicinity  of  the 
wharves  (about  the  end  of  July).  Unsanitary  conditions, 
described  by  physicians  who  were  witnesses  of  the  epi- 
demic, furnished  the  favorable  local  nidus  for  the  exotic 
germ,  which,  according  to  a  report  of  the  College  of 
Physicians  of  Philadelphia  made  in  response  to  a  request 
from  the  Governor,  was  imported  by  two  vessels,  one 
from  Havana  and  the  other  from  Port  au  Prince.  In 
this  report  the  College  of  Physicians,  contrary  to  the 
prevailing  popular  opinion,  and  that  of  many  prominent 
physicians,  took  the  ground  that  the  unsanitary  local 
conditions  were  simply  secondary  or  accessory  causes, 
and  recommended  ' '  a  more  stringent  system  of  quaran- 
tine regulations,  as  the  most  eflfectual  means  of  prevent- 
ing the  recurrence  of  the  disease"  (La  Roche). 

1798. — The  epidemic  of  1797  was  followed  the  next 
year  by  a  still  greater  one,  which  was  not  confined  to  the 
city  of  Philadelphia  alone.  The  disease  prevailed  also 
in  Boston  (mortality  200),  in  Portsmouth,  N.  H.  (mor- 
tality 100),  in  Newport,  R.  I.  (mortality  2),  in  New 
London,  Conn,  (mortality  81),  in  New  York  (mortality 
2.080),  in  AVilmington,  Del.  (mortality  250),  and  in 
Charleston,  S.  C.  The  mortality  in  Philadelphia  was 
3,645,  distributed  as  follows :  August,  626  ;  September, 
2,004  ;  October,  943  ;  November  (from  the  1st  to  the  5th), 
72.  The  mortality,  in  proportion  to  the  nuraberof  cases, 
in  the  city  of  Philadelphia,  was  enormous,  being,  accord- 
ing to  La  Roche,  about  as  1  to  1.37  of  those  attacked,  or 
nearly  eight}'  per  cent.  This  is  accounted  for  partly  by  the 
fact  that  the  better  classes  of  the  community  left  the  city 
as  soon  as  possible  after  the  outbreak  of  the  disease,  and 
the  cases  wliich  occurred  were  consequently  among  the 
poorer  classes,  who  inhabited  the  worst  portions  of  the 
city.  The  prevailing  ideas  as  to  the  treatment  of  fevers 
by  depleting  measures,  were  doubtless  responsible  to 
some  extent  for  the  excessive  mortality.  ' '  The  College 
of  Physicians,  faithful  to  the  theory  so  long  entertained 
by  it  in  relation  to  the  cause  of  the  disease,  assigned  to 
the  epidemic  this  year,  as  it  had  done  to  those  of  preced- 
ing seasons,  a  foreign  origin  "  (La  Roche). 

1802. — An  epidemic  of  smaller  proportions  prevailed 
in  the  year  1802,  causing  a  mortality  in  Boston  of  60,  in 
Philadelphia  of  307,  in  Wilmington  of  86,  in  Charleston 
of  96.  The  disease  also  prevailed  "  extensively  "  in  Bal- 
timore, but  no  record  of  mortality  is  given.  The  preva- 
lence of  the  disease  at  the  seaports  mentioned,  especially 
before  the  time  of  railroad  communication,  is  not  to  be 
ascribed  to  an  extension  from  one  to  the  others,  or  to 
"an  epidemic  constitution  of  the  atmosphere;"  but  it 
doubtless  occurred,  for  the  most  part,  as  a  result  of  in- 
dependent importation  from  the  usual  source  of  the  dis- 


ease— the  West  Indies.  Thus  we  find  thf ;  in  1802,  while 
Boston  and  Philadelphia  suffered  epidemics.  New  York, 
lying  between  the  two  infected  points,  was  free  from  the 
disease  (two  cases  only  are  reported). 

1853. — Passing  over  the  minor  epidemics,  for  the  most 
part  limited  to  a  single  city,  or  by  coincidence  merely  to 
two  or  more  distant  sea-ports,  we  come  to  the  epidemic 
of  1853,  which  extended  through  portions  of  the  States 
of  Florida,  ALabama,  Louisiana,  Mississippi,  Arkansas, 
and  Texas.  The  towns  which  suffered  in  Florida  were 
Pensacola,  Jlilton,  and  Tampa.  In  Alabama,  Mobile 
(mortality  115),  Cahawba,  Citronelle,  Demopolis,  Ful- 
ton, Hollywood,  Montgomery  (mortality  35),  Selma 
(mortality  32),  were  the  principal  towns  visited  by  the 
scourge.  In  Louisiana  the  disease  prevailed  at  New  Or- 
leans, with  a  mortality  of  7,970,  at  Alexandria.  Algiers, 
Bay  St.  Louis,  Bayou  Sara,  Centreville,  Clinton,  Coultier- 
ville,  Franklin,  Opelousas,  Pattersonville,  Plaquemine, 
Shreveport,  Thibodeaux,  Trenton,  Washington,  and 
various  smaller  places.  In  Mississippi.  Biloxi,  Brandon, 
Clinton,  Grand  Gulf,  Greenwood,  Jackson,  Natchez, 
Pascagoula,  Pass  Christian,  Port  Gibson,  Washington, 
Woodville,  Yazoo.  In  Arkansas,  Columbia,  Grand  Lake, 
Napoleon.  In  Texas,  Brownsville,  Cypress  City,  Galves- 
ton, Hockley,  Houston,  Indianola,  Liverpool,  Richmond, 
Saluria. 

1867. — The  epidemic  of  this  year  was  widely  extended 
in  the  State  of  Texas.  The  first  recognized  case  in  New 
Orleans  occurred  on  the  10th  of  June.  The  total  mor- 
tality in  this  city  was  3,093.  Other  towns  visited  in 
Louisiana  were  New  Iberia  and  Opelousas.  In  Texas 
the  first  cases  occurred  at  Galveston  on  the  26th  of  June, 
and  the  total  mortality  in  this  city  was  1,150.  Other 
places  visited  by  the  epidemic  were  Alleyton,  Anderson, 
Austin,  Bastrop,  Brenham,  Calvert  (mortality  250), 
Chapel  Hill  (mortality  123),  Corpus  Christi,  Danville, 
Goliad,  Hempstead  (mortality  151),  Huntsville  (mortal- 
ity 130),  Independence,  Indianola  (mortality  80),  La 
Grange  (mortality  200),  Liberty,  Millican,  Navazota 
(mortality  154),  Oldtown,  Port  Lavacca,  Rio  Grande 
City  (mortality  150),  Victoria  (mortality  200). 

1873. — Florida,  Alabama,  Mississippi,  Louisiana,  and 
Texas  again  suffered  from  an  epidemic  of  yellow  fever  in 
the  year  1873.  At  Pensacola,  Fla.,  the  first  recorded 
case  occurred  August  6th,  and  the  total  mortality  was 
61.  In  Alabama  the  disease  appeared  at  ^Mobile  on  the 
21st  of  August,  and  the  total  mortality  was  but  27 ; 
Montgomeiy  suffered  a  loss  of  102.  In  Louisiana  the 
mortality  in  the  city  of  New  Orleans  was  onl}-  225,  al- 
though the  epidemic  had  its  origin  in  this  city.  It  was 
imported  by  the  Spanish  bark  Valparaiso,  which  sailed 
from  Havana,  June  15th,  in  ballast ;  arrived  at  the  New 
Orleans  quarantine  station  June  24th  ;  was  detained  two 
days,  and  came  to  the  cit}'  June  26th.  The  first  case  was 
the  mate  of  this  vessel,  who  was  taken  sick  on  board  July 
4th,  while  she  was  lying  at  the  wharf.  But  for  the  sick- 
ness and  death  of  the  mate  of  the  Valparaiso,  the  origin  of 
this  epidemic  would  have  remained  obscure,  and  the 
believers  in  the  local  origin  of  the  disease  would  have 
had  a  strong  case,  for  no  other  cases  of  the  disease  oc- 
cured  on  the  A'alparaiso.  This  is  explained  by  the  fact 
that  the  crew  consisted  of  acclimated  Spaniards,  and  the 
mate  seems  to  have  been  the  only  susceptible  person  on 
board  who  could  serve  as  a  test  of  the  infection  of  the 
vessel  at  her  port  of  departure.  From  New  Orleans 
the  disease  was  carried  to  Memphis  by  the  river  steamer 
Bee.  It  caused  a  mortality  in  tliis  city  of  2,000.  River 
steamers  from  New  Orleans  also  carried  the  disease  to 
Shreveport,  La.,  where  the  mortality  was  759.  From 
Shreveport  a  refugee  filed  to  the  town  of  Calvert,  Tex., 
where  he  was  taken  sick  and  died  ;  an  epidemic  followed 
with  a  total  mortality  of  125.  The  disease  was  also  in- 
troduced by  refugees  to  the  town  of  Marshall,  Tex., 
where  36  deaths  occurred.  The  epidemic  of  this  year  at 
Pensacola,  Fla.,  was  due  to  an  independent  importation, 
by  the  ship  Golden  Dream,  and  Montgomery,  Ala.,  be- 
came infecteci  through  refugees  from  Pensacola. 

1878.  The  last  and  most  extended  epidemic  of  yellow 
fever  in  the  United  States  is  th.at  of  1878,  which  invaded 
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132  towns,  and  caused  a  mortality  of  15,934,  out  of  a 
total  number  of  cases  exceeding  74,000.  • 

The  origin  of  this  epidemic  was  traced  by  tlie  president 
of  the  Louisiana  State  Board  of  Health  (Chopin)  to  the 
steamer  Emily  B.  Souder,  which  arrived  from  Havana 
May  23d,  and  was  moored  at  the  foot  of  Calliope  Street, 
New  Orleans.  Dr.  Chopin  says  :  "  T)ie  first  cases  of  yel- 
low fever  in  New  Orleans  in  1878  were,  undoubtedly,  two 
of  the  officers  of  the  above  steamship,  namely,  Clarke, 
the  purser,  and  Elliott,  one  of  the  engineers.  Infected 
centres  were  developed  in  the  vicinity  of  the  houses  in 
which  these  men  were  sick,  but  not  until  after  an  interval 
of  several  weeks,  during  whicii,  probably  owing  to  un- 
favorable conditions  as  to  temperature,  the  'germs'  re- 
mained dormant,  or  at  least  multiplied  so  slowly  as  not 
to  cause  an  outbreak  of  the  disease." 

Fortunately,  tliis  great  epidemic  has  been  carefully 
studied  by  a  "Board  of  Experts,  autliorized  by  Con- 
gress," and  we  have  a  very  complete  history  of  its  geo- 
graphical extension,  and  of  the  deadly  results  which 
marked  its  course.  Tlie  following  data  are  from  the 
report  of  this  "Board  of  Experts." 

Louisiana. — New  Orleans  mortality,  4,600  ;  AUemands 
Station,  17  ;  Baton  Rouge,  198  ;  Bayou  Cypre,  7  ;  Ber- 
wick City,  7  ;  Buras  Settlement,  3  ;  Clinton,  15  :  Delhi, 
34 ;  Delta,  47  ;  Donaldsonville,  71  ;  Gretna,  53  ;  Ham- 
mond, 5  ;  Henderson,  18  ;  Houma,  6  ;  Jesuits  Bend,  2  ; 
Labadieville,  24  ;  La  Fourche,  26  ;  Lagonda  and  other 
plantations,  42 ;  Morgan  City,  100  ;  Napoleonville,  8  ; 
Paincourtville,  15  ;  Pattersonville,  47  ;  Pilot  Town,  17  ; 
Plaquemine,  125 ;  Ponchatoula,  3  ;  Port  Eads,  13  ;  Port 
Hudson,  11  ;  St.  Bernard  Parish,  7  ;  Tangipahoa,  50  ; 
Thibodeaux,  65  ;  Techc  Country  plantations,  81. 

Tennessee. — Bartlett,  9  ;  Brownsville,  212  ;  Chatta- 
nooga, 135  ;  Colliersville,  56  ;  Germantown,  35  ;  Grand 
Junction,  74;  La  Grange,  87;  Martin,  40:  Ma.son,  24; 
Memphis,  5,000  ;  Milan,  12  ;  Moscow,  35  ;  Nashville,  6 
(all  imported  cases)  ;  Paris  and  suburbs,  23 ;  Somerville, 
57  ;  White  Station,  50 ;  Williston,  11. 

Alabama. — Decatur,  44  ;  Florence,  50  ;  fluntsville,  12  ; 
Leighton,  1  ;  Mobile,  90  ;  Stevenson,  6  ;  Town  Creek, 
4;  Tuscaloosa,  2;  Tu«curabia,  31. 

Mississippi. — Bay  St.  Louis,  82  ;  Benton,  1  ;  Biloxi,  45  ; 
Bolton,  34  ;  Bovina,  7  ;  Brown's  plantations,  4  ;  Canton, 
180;  Vicinity  of  Canton,  47;  Dry  Grove,  41;  Friar's 
Point,  7 ;  Gainsville,  3  ;  Goodrich  Landing,  12  ;  Green- 
ville, 301 ;  Grenada  and  vicinity,  343 ;  Horn  Lake,  2  ; 
Handsboro,  16  ;  Hernando,  80  ;  Holly  Springs,  309  ;  luka, 
3  ;  Jackson,  86  ;  Lake,  86  ;  Lebanon,  10  ;  Livingston,  10  ; 
McComb  City,  21  ;  Meridian,  91  ;  Mississippi  City,  15  ; 
Ocean  Springs,  30 ;  Osyka,  45  ;  Pass  Christian,  23  ; 
Pearlington,  24  ;  Port  Gibson,  115  ;  Country  about  Port 
Gibson,  150  ;  Refuge  Landing,  11  ;  Rocky  Springs,  38  ; 
Scranton,  20 ;  Stoneville,  15  ;  Spring  Hill,  6 ;  Sulphur 
Springs,  5  ;  Senatobia,  7  ;  Terrene,  4  ;  Vicksburg,  872  ; 
Vicinity  of  Vioksburg,  300;  Water  Valley,  64  ;  Winona, 
3  ;  Winterville  and  vicinity,  26  ;  Yazoo  City,  9. 

Kentucky. — Bowling  Green,  19  ;  Hickman,  153  ;  Louis- 
ville, 64  (mostly  refugees). 

Ohio. — Cincinnati,  17  (refugees) ;  Gallipolis,  18. 
Illinois. — Cairo,  51. 

Missouri. — St.  Louis,  16  ;  Quarantine  (near  St.  Louis), 
43. 

Etiology. — The  preceding  historical  record  shows 
that  in  the  United  States,  as  elsewhere,  yellow  fever  has 
prevailed  more  frequently  in  .seaports  than  in  inland 
towns,  and  that,  when  epidemics  prevail  in  the  interior, 
their  origin  can  commonly'  be  traced  to  the  nearest  sea- 
port, or  to  intermediate  towns  in  communication  with  it. 
Towns  upon  or  near  the  coast  which  have  no  commerce 
are  no  more  subject  to  invasion  by  yellow  fever  than  are 
interior  towns,  unless  it  be  by  reason  of  their  proximity 
to  a  seaport.  Moreover,  the  frequency  of  epidemics  in 
our  southern  seaports,  before  the  era  of  efficient  quaran- 
tine administration,  bears  a  direct  ratio  to  their  commer- 
cial importance,  and  especially  to  their  commercial  inter- 
course with  Havana  or  other  endemic  foci  of  the  disease. 
Thus  New  Orleans  suffered  epidemics  of  greater  or  less 
magnitude  in  48  out  of  the  first  60  years  of  the  present 


century.  During  the  same  period  (1800-1860)  Charleston 
suffered  28  epidemics  ;  Mobile,  22  ;  Pensacola,  17  ;  Savan- 
nah, 9  ;  Galveston,  7.  That  local  conditions  are  favorable 
for  the  development  of  an  epidemic  at  many  of  our  inte- 
rior towns,  especially  those  located  on  great  rivers,  near 
the  sea-level,  in  the  Southern  States,  is  amply  proved  by 
the  epidemic  of  1878.  That  yellow  fever  does  not  occur 
at  these  towns,  except  as  a  result  of  the  introduction  of 
infected  persons  or  articles,  is  beyond  question.  So,  too, 
in  sea-port  cities  there  is  no  reason  for  believing  that 
any  radical  change  has  occurred  in  local  conditions  dur- 
ing the  past  twenty-eight  years  ;  yet  during  this  time 
New  Orleans  has  only  suffered  6  epidemics,  while  during 
a  corresponding  period  (twenty-eight  years)  prior  to  1860 
there  were  twenty-two  years  of  epidemic  prevalence  of 
the  disease.  A  similar  comparison  for  Charleston  shows 
fourteen  years  of  epidemic  prevalence  prior  to  1860,  and 
only  one  since. 

Up  to  the  year  1860  there  were  many  advocates  of  the 
local  origin,  of  the  disease  in  these  seaports,  and  the  dis- 
ease was  considered  endemic  by  many  physicians,  both 
in  C!harlcston  and  in  New  Orleans.  But  to-day  scarcely 
anyone  questions  the  fact  that  the  disease,  notwithstand- 
ing its  frequent  prevalence,  was  due  to  importation,  and 
that  It  is  nowhere  endemic  within  the  boundaries  of  the 
United  States.  It  is  not  improbable,  however,  that  in 
certain  instances  the  "germs"  of  the  disease  have  sur- 
vived the  winter  season,  and  that  "sporadic  cases"  and 
epidemics  have  occurred  as  a  result  of  importation,  dating 
back  one  or  more  years.  It  is  claimed  that  the  epidemic 
of  1879,  in  the  city  of  Memj)his,  was  not  due  to  a  new 
importation,  but  resulted  from  the  liibernation  of  germs 
in  houses  infected  in  1878.  Dr.  Thornton,  President  of 
the  Jlemphis  Board  of  Health  during  these  epidemics, 
says;  "  The  disease  appeared  in  houses  in  the  suburbs, 
which  were  infected  last  year  ; "  and  states  further  that 
the  first  case  reported  to  the  health  office  occurred  on  the 
8th  of  July,  at  which  date  the  disease  was  not  prevailing 
in  any  part  of  the  United  States.  In  New  Orleans,  in 
epidemic  years,  cases  have  sometimes  continued  to  occur 
during  the  greater  part  of  the  rrionth  of  December,  and 
in  Tampa  and  Plant  City,  Florida,  where  yellow  fever 
was  epidemic  in  the  summer  of  1887,  cases  are  said  to 
have  occurred  at  intervals  throughout  the  winter.  Ad- 
mitting, then,  the  probability  that  the  recurrence  of  the 
disease  in  our  southern  seaports  has  sometimes  been  due 
to  the  preservation  of  infectious  material  in  an  active 
state  throughout  the  winter,  we  must  insist,  nevertheless, 
that  there  is  no  satisfactory  evidence  .of  the  de  novo  origin 
of  the  disease  from  local  causes,  either  in  our  own  coun- 
try or  elsewhere ;  and  that,  wherever  its  original  habitat 
may  have  been,  the  prevalence  of  the  disease  within  the 
period  to  which  our  authentic  historical  records  relate 
has  been  due  to  the  importation  of  cases,  or  of  infected 
material,  from  a  previously  infected  place.  In  other 
words,  the  disease  is  due  to  a  specific  infectious  agent. 

As  to  the  nature  of  the  specific  caiise  of  the  'disease 
there  can  scarcely  be  two  opinions.  The  present  state  of 
science  justifies  the  belief  that  it  is  a  living  micro-organ- 
ism ;  and  facts  relating  to  the  origin  and  extension  of 
epidemics  show  that,  as  in  cholera  and  in  typhoid  fever, 
this  micro-organism  is  capable  of  development  outside 
of  the  human  body  under  favorable  conditions,  which 
will  be  discussed  hereafter.  Unfortunately,  the  present 
state  of  science  does  not  enable  us  to  give  an  account  of 
the  exact  nature  of  the  deadly  microbe  which  w-e  as- 
sume to  be  the  cause  of  the  disease  under  consideration. 
We  know  to-day  the  morphological  and  physiological 
characters  and  the  habitat  within  the  body  of  an  infected 
individual  of  the  specific  cause  of  cholera,  of  typhoid 
fever,  and  of  relapsing  fever,  but  the  researches  made 
up  to  the  present  time  have  failed  to  demonstrate  the 
"  germ  "  of  yellow  fever. 

In  1879  the  writer  went  to  Havana,  as  a  member  of  a 
commission  appointed  by  the  National  Board  of  Health, 
for  the  investigation  of  questions  relating  to  the  etiol- 
ogy of  yellow  fever.  One  of  the  main  objects  in  view 
in  the  appointment  of  this  commission  was  the  discov- 
ery, if  possible,  of  the  specific  cause  of   the   disease. 
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The  commission  -was  fully  equipped  with  the  best  mi- 
croscopical apparatus,  and  with  whatever  else  seemed 
necessary  to  promote  the  accomplishment  of  the  object 
in  view. 

Examination  of  the  Blood  for  Micro-organisms. — The 
prevailing  notions  with  reference  to  the  pathology  of 
yellow  fever,  and  the  fact  that  in  anthrax  and  in  relaps- 
ing fever  the  specific  micro-organism  is  found  in  the 
blood,  led  to  the  anticipation  that  the  same  might  be  true 
in  yellow  fever.  Accordingly,  the  writer  devoted  him- 
self especially  to  the  examination  of  this  fluid.  The  re- 
sult was  entirely  negative,  and  is  stated  as  follows  in  the 
Preliminary  Report  of  the  Commission  : 

"  The  patients  from  whom  specimens  of  blood  were 
obtained  were  mostly  soldiers  in  the  military  hospital  of 
San  Ambrosio.  Ninety-eight  specimens,  from  forty-one 
undoubted  cases  of  yellow  ifever,  were  carefully  studied, 
and  one  hundred  and  five  photographic  negatives  were 
made  which  show  satisfactorily  everything  demonstrable 
by  the  microscope.  These  photographs  were  mostly  made 
with  a  magnifying  power  of  1,450  diameters,  obtained  by 
the  use  of  Zeiss's  one-eighteenth-inch  objective  and  Tolles's 
amplifier.  Probably  no  better  lens  than  the  Zeiss  one- 
eighteenth  (oil  immersion)  could  have  been  obtained  for 
this  work,  and  it  is  doubtful  whether  any  objective  has 
ever  been  made  capable  of  showing  more  than  is  revealed 
by  this  magnificent  lens.  "With  the  power  used,  organ- 
isms much  smaller  than  those  described  as  existing  in 
the  blood  of  anthrax  or  of  relapsing  fever  would  be 
clearl}-  defined. 

"  If  there  is  any  micro-organism  in  the  blood  of  yel- 
low fever,  demonstrable  by  the  highest  powers  of  the  mi- 
croscope as  at  present  perfected,  the  photo-micrographs 
taken  in  Havana  should  show  it.  No  such  organism  is 
shown  in  any  preparation  photographed  immediately  after 
collection.  But  in  certain  specimens,  kept  under  obser- 
vation in  culture-cells,  hyphomycetous  fungi  and 
spherical  bacteria  made  their  appearance  after  an  inter- 
val of  one  to  seven  days.  The  appearance  of  these  or- 
ganisms was,  however,  exceptional,  and  in  several  speci- 
mens taken  from  the  same  individual  at  the  same  time, 
it  occurred  that,  in  one  or  two,  a  certain  fungus  made  its 
appearance,  and  in  others  it  did  not.  This  fact  shows 
that  the  method  employed  cannot  be  depended  upon  for 
the  exclusion  of  atmospheric  germs,  but  does  not  affect 
the  value  of  the  result  in  the  considerable  number  of  in- 
stances in  which  no  development  of  organisms  occurred 
in  culture-cells  in  which  blood,  in  a  moist  state,  was 
kept  under  daily  observation  for  a  week  or  more." 

The  method  employed  seemed  the  only  one  practica- 
ble for  obtaining  blood  from  a  large  number  of  individ- 
uals without  inflicting  unwarrantable  pain  and  disturb- 
ance upon  the  sick.  It  was  as  follows:  "One  of  the 
patient's  fingers  was  carefully  washed  with  a  wet  towel 
(wet  sometimes  with  alcohol  and  at  others  with  water), 
and  a  puncture  was  made  just  back  of  the  nail  with  a 
small  triangular-pointed  trocar.  As  quickly  as  possible 
a  number  of  thin  glass  covers  were  applied  to  the  drop 
of  blood  which  flowed,  and  these  were  then  inverted 
over  shallow  cells  in  clean  glass  slips,  being  attached 
usually  by  a  circle  of  white  zinc  cement." 

The  method  as  above  detailed  was' imperfect,  on  ac- 
count of  the  fact  that  the  finger  from  which  blood  was 
obtained  was  not  properly  sterilized  ;  and  if  positive  re- 
sults had  been  reported  this  criticism  would  have  made 
it  unsafe  to  draw  the  conclusion  that  micro-organisms 
developed  in  these  culture-cells  had  their  origin  from 
others  of  the  same  sort  present  in  the  blood  of  the  indi- 
vidual. Subsequent  researches  have  demonstrated  the 
fact  that,  even  when  the  finger  is  carefully  washed  with 
a  1  to  1,000  solution  of  mercuric  chloride,  sterilization  of 
the  surface  is  not  always  secured.  Thus  during  the 
past  year,  in  Rio  Janeiro  and  in  Vera  Cruz,  I  have  re- 
peated m}-  culture  experiments  with  blood  drawn  from 
the  finger  of  patients  in  various  stages  of  the  disease. 
But  in  these  more  recent  experiments  I  have  carefully 
washed  the  finger,  first  with  soap  and  water,  then  with 
a  1  to  1,000  solution  of  mercuric  chloride,  and  finally 
with  alcohol  to  remove  the  bichloride  of  mercury.     The 


blood  in  these  experiments  was  introduced  with  proper 
precautions  into  various  culture-media  in  test-tubes — 
agar-agar,  flesh-peptone  gelatine,  solidified  blood-serum, 
peptonized  bouillon.  Out  of  a  total  of  thirty-four  cult- 
ure-tubes inoculated  in  this  way,  witii  blood  from  five 
typical  cases  of  the  disease,  twenty-eight  remained  ster- 
ile, while  various  organisms  appeared  in  six. 

If  the  same  micro-organism  had  presented  itself  in  the 
six  exceptional  tubes,  one  might  suppose  that  it  came 
from  the  blood  of  the  patients,  and  that  failure  to  de- 
velop in  the  others  was  due  to  the  fact  that  it  was  not 
abundantly  present  in  the  circulating  fluid,  as  is  the  case 
in  typhoid  fever,  for  example,  in  which  disease  the  ba- 
cilli are  found  in  the  spleen,  the  lymphatic  glands,  the 
liver,  and  the  kidney,  but  are  only  exceptionally  present 
in  the  blood  of  the  general  circulation.  But  in  my  cult- 
ures the  six  exceptional  tubes  contained  different  micro- 
organisms, and  the  inference  is  that  they  were  present 
as  a  result  of  accidental  contamination  of  the  blood 
drawn,  either  by  micro-organisms  on  the  surface  of  the 
finger  not  destroyed  bj-  the  disinfecting  process,  or  by 
floating  atmospheric  organisms,  attached  perhaps  to 
epithelial  cells,  or  to  minute  particles  of  wool,  etc., 
which  are  extremely  abundant  in  the  atmosphere  of  hos- 
pital wards. 

It  would  not  be  safe,  from  these  experiments  with 
blood  drawn  from  the  finger  alone,  to  infer  that  there 
is  nowhere  in  the  blood  or  tissues  a  specific  micro-or- 
ganism in  this  disease.  Evidently,  the  solution  of  this 
question  requires  a  careful  study  of  stained  sections  of 
the  various  organs,  and  especially  of  those  which  show 
the  most  constant  pathological  changes — liver  and  kid- 
ney. 

Examination  of  the  Tissvesfor  Micro-organisms. — In  all 
infectious  diseases  which  have  been  proved  to  be  due  to 
the  presence  of  a  parasitic  micro-organism  in  the  blood, 
this  organism  may  be  demonstrated  in  properly  stained 
thin  sections  of  the  tissues.  In  such  sections  we  fre- 
quently obtain  cross-sections  of  small  blood-vessels  in 
which  the  blood-corpuscles  are  in  situ,  and  in  which  a 
stained  micro-organism,  if  present,  would  be  very  appar- 
ent. We  also  have  a  very  satisfactory  view  of  the  con- 
tents of  the  capillary  vessels  of  the  various  organs,  as 
well  as  of  their  cellular  histological  elements.  Patholo- 
gists, therefore,  look  upon  a  careful  research  by  the  meth- 
ods which  have  been  perfected  with  this  object  in  view, 
as  of  prime  importance  in  any  attempt  to  prove  whether 
a  given  infectious  disease  depends  upon  the  presence  in 
the  blood  of  a  specific  micro-organism.  The  Havana 
Commission  adopted  this  method,  and  numerous  sections 
were  made  by  Dr.  Guiteras,  a  member  of  the  Commis- 
sion. A  careful  study  of  these  gave  an  entirely  negative 
result  so  far  as  the  presence  of  micro-organisms  is  con- 
cerned. But  inasmuch  as  new  and  valuable  methods  of 
staining  have  been  devised  since  the  date  of  the  research 
referred  to,  the  writer  has  considered  it  important  that 
further  investigations  in  this  direction  should  be  made, 
and  during  the  past  three  years  he  has  made  a  very  large 
number  of  preparations,  chiefly  from  the  liver,  the  kid- 
ney, the  stomach,  and  the  intestine.  These  have  been 
stained  in  various  ways  and  have  been  carefullj'  studied. 
The  material  employed  in  this  research  has  been  obtained 
from  Havana,  and  the  autopsies  (ten)  were  all  made 
within  a  shoi't  time  after  death — one  to  three  hours. 
The  sections  were  stained  by  various  methods,  but  chiefly 
with  Loeffler's  alkaline  solution  of  methyline  blue,  by 
Gram's  method,  and  by  the  method  of  Weigert. 

The  result  of  this  research  has  been  negative  so  far  as 
the  general  presence  of  any  particular  micro-organism  is 
concerned.  But  in  one  case  I  found  in  the  kidney  a  mi- 
nute bacillus,  which  apparently  invaded  by  prefei-ence 
the  glomeruli.  It  was  not  found  in  the  capillaries  gen- 
erally, but  a  certain  numbei-  of  foci  were  seen  in  the 
sections,  as  shown  in  Fig.  4667.  These  involved  a  por- 
tion of  a  glomerulus  as  seen  in  the  figure,  or  in  certain 
instances  a  whole  glomerulus  and  the  tissues  immedi- 
ately surrounding  it.  The  appearance  was  such  as  one 
would  expect  to  see  in  a  case  in  which  solitary  bacilli, 
carried  in  the  first  place  by  the  blood-current,  ha4  ef- 
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fected  a  lodgement  and  established  a  centre  of  infection 
in  tissues  already,  perhaps,  necrotic.  The  exceptional 
appearance  of  this  bacillus  (in  a  single  case)  justifies  the 
opinion  that  it  is  some  common  saprophyte  which  had 
effected  a  lodgement  in  the  kidney,  probably  during  the 
last  hours  of  life,  when  the  vital  resistance  of  the  tissues 
was  slight ;  or  when,  possibly  as  a  result  of  blood  stasis 
in  the  organ,  local  necrosis  had  already  occurred  at  cer- 
tain points  before  death.  It  is  quite  probable  that  dur- 
ing the  last  hours  of  life,  in  this  and  in  other  diseases,  a 
certain  number  of  micro-organisms  from  tlie  intestine 
succeed  in  passing  through  the  enfeebled  tissues  to  the 
interior  of  the  capillaries,  and  are  thus  distributed 
throughout  the  body,  ready  to  produce  those  putrefactive 
clianges  which  occur  so  promptly  in  hot  climates.  This 
view  is  supported  by  the  results  of  my  recent  culture 
experiments  with  material  obtained  from  the  interior  of 
the  liver  and  kidney  as  soon  as  possible  after  death,  which 
will  be  given  hereafter.  I  have,  in  one  instance,  en- 
countered a  group  of  slender  bacilli  in  the  liver,  and,  in 
the  course  of  my  extended  observations,  seen  two  or  three 
groups  of  micrococci,  or  what  appeared  to  be  micrococci ; 
but  I  attach  no  importance  to  these. observations.  Evi- 
dently, any  organism  concerned  in  the  etiology  of  an  in- 
fectious disease  should  be  found,  not  occasionally  and  in 
certain  cases  only,  but  if  seen  at  all  by  the  staining  meth- 
ods adopted,  it  should  be  found  distributed  through  the 
organs  involved  in  sufficient  numbers  to  leave  no  doubt 
as  to  its  presence,  not  as  an  accident,  but  as  a  general  and 
constant  thing  in  all  cases  of  the  disease  under  investiga- 
tion. 

Extracts  from  an  unpublished  report  to  the  President 
of  the  United  States,  submitted  June  22,  1888  : 

"Having  heretofore  failed  to  find  any  .specific  micro- 
organism in  the  blood  and  tissues  of  yellow  fever  cases 
by  the  methods  detailed  in  my  previous  report,  I  desired 
to  test  the  reliability  of  this  negative  result  by  inoculating 
various  culture-media  with  material  obtained  from  the  in- 
terior of  the  organs  which  show  the  principal  patholog- 
ical changes  in  this  disease — liver  and  kidney — and  with 
blood  drawn  from  the  cavities  of  the  heart,  and  urine  ob- 
tained through  the  walls  of  the  bladder,  at  the  earliest 
possible  moment  after  death.     .     .     . 

"In  four  cases,  at  the  time  of  making  the  autopsy,  I 
have  taken  pieces  of  liver  and  kidney  of  considerable 
size,  and  have  enveloped  them  in  many  folds  of  muslin, 
or  of  tissue  paper,  saturated  with  a  one  per  cent,  solution 
of  mercuric  chloride.  These  pieces  were  kept  in  the 
laboratory  for  forty-eight  hours,  and  at  the  end  of  this 
time  the  antiseptic  wrapping  was  removed  and  material 
obtained  from  the  interior,  by  making  an  incision  with 
a  sterilized  knife.  In  every  case  I  obtained  positive  re- 
sults from  my  cultures  made  from  this  material,  although 
the  same  liver  and  kidney  had  given  me  negative  results 
in  cultures  made  immediately  after  death.  These  pieces 
of  liver  and  kidney  were  perfectly  antiseptic  so  far  as  the 
exterior  was  concerned,  but  the  effect  of  the  bichloride 
solution  was  quite  superficial,  as  could  be  seen  by  the 
whitish  color  of  that  portion  of  the  tissue  which  had  been 
acted  upon,  and  in  which,  no  doubt,  the  albuminous 
material  had  served  to  neutralize  the  mercuric  solution, 
and  to  prevent  its  further  penetration.  The  interior  of 
the  pieces,  on  the  other  hand,  preserved  its  fresh  ap- 
pearance, and  on  staining  a  little  of  this  fresh-looking 
material  it  was  found  to  contain  numerous  and  various 
micro-organisms. " 

This  must  be  taken  as  evidence  that,  notwithstanding 
the  negative  results  of  my  cultures  from  the  same  mater- 
ial made  immediately  after  death,  micro-organisms  were 
present  in  the  tissues,  but  in  such  limited  numbers  that, 
until  time  was  given  for  their  multiplication,  they  were 
not  likely  to  be  discovered  either  by  the  microscopical 
examination  of  stained  sections,  or  by  the  method  of  cul- 
tivation. 

Results  of  Culture  Experiments. — The  general  results 
of  my  culture  experiments  are  as  follows  : 

"  Blood. — In  eight  of  the  ten  cases,  my  cultures  from 
blood  drawn  from  the  heart  have  remained  sterile.  This 
result  fully  confirms  the  conclusion  heretofore  reached 


by  the  method  of  direct  examination  and  cultivation  of 
blood  drawn  from  the  finger  of  patients  during  life. 
In  the  two  exceptional  cases  a  few  colonies  appeared,  in 
one  my  bacillus  a,  to  be  described  hereafter  ;  in  the  other 
bacillus  a  and  another  bacillus  resembling  it  in  its 
morphology,  but  shown  to  be  different  by  the  appearance 
of  its  colonies  in  gelatine." 

' '  TIrine. — In  seven  cases  my  cultures  from  urine  drawn 
through  the  walla  of  the  bladder  have  remained  sterile  ; 
in  three  cases  micro-organisms  were  present."     .     .     . 

' '  Kidney. — In  six  of  the  ten  cases  I  have  obtained  micro- 
organisms from  the  kidney,  and  in  four  cases  my  cultures 
remained  sterile."     .     .     . 

"Liver. — In  seven  cases  my  cultures  from  the  liver 
have  remained  sterile,  and  in  three  they  have  given  me 
colonies." 

I  may  say  here,  that  iu  those  cases  in  which  my  cul- 
tures, in  Esmarch  tubes,  from  the  blood,  urine,  kidney, 
and  liver,  gave  a  positive  result,  several  different  micro- 
organisms were  encountered,  the  most  common  form 
being  the  bacillus  which  I  have  designated  with  the  let- 
ter a,  and  which  appears  to  be  identical  with  the  bacillus 
found  by  Emmerich  in  cholera  cadavers,  at  Naples,  in 
1884.  I  have  not  j^et  determined  definitely  the  question 
of  identity,  however,  and  must  reserve  my  opinion  until 
I  have  an  opportunity  of  making  a  careful  comparison 
of  the  micro-organisms  from  the  two  sources.  If  my 
bacillus  a  is  indeed  identical  with  the  bacillus  of  Em- 
merich, it  must  be  excluded  as  a  specific  etiological 
agent  in  yellow  fever.  Considering,  however,  the  close 
resemblance  of  the  spirillum  of  Asiatic  cholera  with  the 
spirillum  of  Pinkler  and  Prior,  and  that  of  Deneke  (cheese 
spirillum),  it  is  evident  that  this  question  cannot  be  set- 
tled upon  morphological  grounds  alone.  Its  occasional 
presence  in  the  tissues  cannot  alone  be  accorded  any 
great  weight,  but  considered  in  connection  with  the  fact 
that,  in  my  cultures  from  the  contents  of  the  stomach  and 
intestine,  I  found  it  to  be  the  most  abundant  organism, 
and  present  in  all  of  the  cases,  it  becomes  a  matter  of 
great  interest  to  know  whether  it  is  identical  with  any 
known  micro-organism  found  in  the  same  situation  in 
health  or  in  other  diseases.  I  am  called  upon  to  write 
this  paper  before  this  question  is  definitely  settled,  but  I 
may  say  now  that  I  strongly  suspect  that  my  bacillus  a 
is  identical  with  the  bacillus  of  Emmerich,  which  for  a 
time  he  supposed  to  be  the  specific  cause  of  cholera.  I 
may  remark  here,  that  in  my  cultures  from  the  contents 
of  the  stomach  and  intestine  of  ten  cases  of  yellow  fever, 
I  have  not  encountered  any  micro-organism  resembling 
the  cholera  spirillum  of  Koch. 

In  none  of  my  cultures  from  the  blood  and  tissues 
have  I  encountered  a  micro-organism  corresponding  with 
the  crypiococcus  xanthogenicus  of  Dr.  Domingos  Freire,  of 
Brazil.  The  conclusions  reached  as  a  result  of  the  in- 
vestigations recently  made  in  Havana,  are  formulated  in 
my  report  as  follows  : 

"  The  specific  cause  of  yellow  fever  has  not  yet  been 
demonstrated. 

"It  is  demonstrated  that  micro-organisms  capable  of 
development  in  the  culture-media  usually  employed  by 
bacteriologists,  are  only  found  in  the  blood  and  tissues  of 
yellow  fever  cadavers  in  exceptional  cases,  when  cultures 
are  made  very  soon  after  death." 

Can  we  accept  the  evidence  presented  as  conclusive  as 
to  the  absence  of  any  specific  micro-organism  in  the 
blood  and  tissues  ?  It  may  be  supposed  that  the  "  germ  " 
we  are  in  search  of  is  ultra-microscopic,  or  that  it  will 
not  grow  in  the  culture-media  which  have  been  em- 
ployed. I  would  reply  to  the  first  hypothesis,  that  an 
ultra-microscopic  bacterium  capable  of  growth  in  our 
culture-media  would  form  colonies  visible  to  the  naked 
eye,  and  that  in  all  the  experience  of  bacteriologists  no 
such  ultra-microscopic  micro-organism  has  been  encoun- 
tered. As  to  the  hypothesis  that  a  germ  is  present  which 
will  not  grow  in  our  culture-media,  this  is  opposed  by 
the  fact  that  no  micro-organism  has  been  demonstrated 
to  be  constantly  present,  by  the  extended  researches  made 
by  myself  and  others,  in  which  thin  sections  of  the  vari- 
ous organs  have  been  examined,  after  having  been  stained 
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b_v  those  methods  which  are  the  most  successful  in  such 
researches.  MoreoTer,  all  of  the  evidence  relating  to  the 
epidemic  extension  of  yellow  fever  points  to  a  micro- 
organism capable  of  rapid  development  in  fllth-beds, 
outside  of  the  human  body,  as  is  the  case  with  the  spi- 
rillum of  cholera,  and  the  bacillus  of  typhoid  fever  ;  and 
such  a  micro-organism  ought  not  to  be  difficult  to  culti- 
vate in  artificial  media.  Unless,  indeed,  it  should  prove 
to  be  an  anaerobic  organism,  in  which  case  special  meth- 
ods of  cultivation,  not  3"et  employed  in  these  researches, 
would  be  required. 

Finally,  there  is  experimental  evidence  of  another  kind 
to  show  that  the  specific  infectious  agent  in  yellow  fever 
is  not  present  in  the  blood.  The  direct  experiment  has 
been  made  of  injecting  blood  drawn  from  the  median 
vein  of  a  yellow  fever  patient  into  an  uuaccliraated  in- 
dividual. This  experiment  was  made  in  my  presence, 
in  Vera  Cruz,  by  Dr.  Daniel  Ruis,  director  of  the  civil 
hospital  in  that  city,  in  September  ISST.  The  entire 
contents  of  a  hypodermatic  syringe,  just  filled  from  the 
median  vein  of  a  patient  in  tlie  eighth  day  of  the  disease, 
was  injected  subcutaneously  in  the  deltoid  region  of  an 
adult  male  recently  from  the  interior.  In  this  case  the 
criticism  may  be  made  that  the  febrile  stage  had  passed, 
and  I  was  extremelj'  anxious  to  see  the  experiment  re- 
peated with  blood  from  an  earlier  period.  No  oppor- 
tunity, however,  offered  itself.  But  Dr.  Ruis  states 
that  he  had  previously  (188-0)  made  the  experiment  in 
two  cases,  with  an  entirely  negative  result. 

The  failure  thus  far  to  find  a  specific  micro-organism 
in  the  blood  leads  to  the  supposition  that  it  may  be  in  the 
alimentary  canal,  and  that,  as  in  cholera,  the  phenomena 
of  the  disease  are  due  to  the  absorption  of  a  toxic  sub- 
stance formed  in  the  intestine  during  the  active  growth 
of  the  yellow-fever  microbe.  In  cholera  the  clinical 
features  of  the  disease  naturally  called  attention  to  the 
alimentary  canal  as  the  habitat  of  the  pathogenic  micro- 
organism ;  and  Dr.  Koch,  having  perfected  his  plate- 
method  for  the  isolation  of  such  organisms,  experienced 
no  difficulty  in  establishing  the  fact  that  his  "  comma 
bacillus"  is  uniformly  present,  and  often  "almost  in  a 
pure  culture,"  in  the  contents  of  the  intestine  of  those 
recently  dead  from  cholera. 

In  yellow  fever,  on  the  other  hand,  prevailing  notions 
as  to  the  nature  of  the  disease,  and  the  absence  of  clinical 
or  pathological  features  pointing  especially  to  the  ali- 
mentary canal,  have  possibly  led  investigators  to  neglect 
this  in  their  bacteriological  investigations.  In  my  recent 
researches  in  Havana  I  have,  however,  given  special  at- 
tention to  the  micro-organisms  found  in  the  stomach  and 
intestine. 

As  was  to  have  been  expected,  I  have  encountered  a 
variety  of  micro-organisms  in  my  cultures  from  material 
obtained  post  mortem  from  the  alimentary  canal.  Some 
of  these  are  common  forms  which  can  be  obtained  by  the 
same  method  from  the  stomacli  and  intestine  of  persons 
in  health,  or  in  those  dying  from  other  diseases.  The 
organism  which  has  particularly  attracted  my  attention  is 
my  bacillus  a,  referred  to  above  as  occasionally  found  in 
my  cultures  from  the  liver  and  kidney. 

This  bacillus  was  present  in  my  cultures  from  material 
obtained  from  the  intestine  in  every  case  (ten),  and  it  was 
shown  to  be  the  micro-organism  most  abundantly  present 
by  the  very  numerous  colonies,  compared  with  all  other 
bacteria  present,  which  developed  in  Esmarch  tubes  in- 
oculated with  such  material.  I  cannot  attempt  at  pres- 
ent to  give  a  complete  account  of  the  various  micro- 
organisms wliich  I  have  encountered  in  my  cultures. 
More  time  will  be  required  to  determine  their  characters 
with  precision.  ' 

Bacillus  a  is  from  one  and  a  half  to  four  times  as  long 
as  it  is  broad,  and  has  a  diameter  of  about  one-half  of  a  mi- 
cromillimetre  ;  the  dimensions  vary  considerably,  how- 
ever, in  different  cultures,  and  even  in  the  some  culture. 
Under  certain  circumstances  the  ends  of  the  rods  are 
seen  to  be  more  deeply  stained  than  the  central  portion. 
This  appearance  is  not,  however,  constant,  and  seems  to 
depend  upon  the  age  of  the  culture,  and  upon  the  time 
during  which  it  Is  subjected  to  the  action  of  the  staining 


reagent.  The  ends  of  the  rods  are  more  or  less  rounded, 
and  they  are  often  associated  in  pairs. 

Young  colonies  in  gelatine  (Esmarch  tubes)  have  a 
pale  straw  color,  which  afterward  becomes  pale  brown  ; 
they  are  spherical  and  homogeneous,  or  lobate.  Colo- 
nies which  have  come  to  the  surface  often  present  the 
appearance  of  a  rosette,  or  of  a  flower  with  its  petals  ex- 
panded, as  in  the  daisy.  From  cultures  in  which  lobate 
colonies  and  rosettes  were  the  prevailing  form,  I  have 
obtained,  in  a  second  series  of  Esmarch  tubes  made  from 
a  single  rosette,  colonies  which  were  not  lobate,  and 
which  did  not  form  rosettes  (spherical,  straw-colored, 
homogeneous  colonies) ;  and  in  these  cultures  superficial 
colonies  have  the  appearance  of  a  fragment  of  broken 
glass ;  later  they  present  an  irregular  margin,  and  a 
more  or  less  wrinkled  appearance  of  the  interior.  Later 
these  colonies  have  an  irregular,  vitreous-looking  mar- 
gin, and  the  interior  has  a  brown  color,  more  or  less 
intense.  These  are  the  characters  given  by  Fliigge  of 
gelatine  colonies  of  the  bacillus  of  Emmerich,  discovered 
in  cholera  cadavers  at  Xaples  in  1884  ;  ai«i  the  morphol- 
ogy of  this  bacillus,  as  given  by  Fliigge,  resembles  that 
of  the  bacillus  which  I  have  founif  as  the  prominent 
form  present  in  the  intestine  of  yellow-fever  cadavers  in 
Havana.  Weisse,  who  has  made  an  extended  study  of 
the  bacillus  of  Emmerich,  finds  that  it  is  present,  in  cer- 
tain cases,  in  the  faeces  of  healthy  individuals,  and  in  the 
intestinal  contents  of  those  dj'ing  from  other  diseases  than 
cholera,  and  that,  therefore,  the  claim  of  Emmerich  that 
it  is  the  specific  microbe  of  cholera  was  unfounded.  He 
also  showed  that  a  micro-organism  very  similar  to  it,  and 
which  can  only  be  differentiated  by  the  appearance  of  its 
colonies  in  certain  culture-media,  is  found  quite  constant- 
ly in  the  large  intestine  of  healthy  persons.  The  history 
of  the  spirillum  of  Asiatic  cholera — "comma  bacillus  ' 
of  Koch — and  of  other  spirilla  which  closely  resemble  it 
— Finkler-Prior  spirillum,  Deneke's  cheese  spirillum — 
shows  that  it  is  not  safe  to  assume  identity  upon  morpho- 
logical grounds,  and  that  even  in  their  colonies  in  gela- 
tine and  in  their  mode  of  development,  micro-organisms 
which  are  specifically  different  may  resemble  each  other 
very  closely.  Since  the  above  was  written  I  have  made 
an  extended  series  of  experiments  with  reference  to  this 
bacillus  a,  and  believe  it  to  be  identical  with  the  ISTaples 
bacillus  of  Emmerich,  and  with  the  Bacterium  coli  com- 
rimne  of  Escherich. 

The  material  which  has  served  for  my  cultures  from 
the  intestine  has  usually  been  obtained  from  the  ileum, 
where  the  characteristic  black  matter  is  the  most  abun- 
dant— sometimes  as  a  fluid  filling  the  lumen  of  the  in- 
testine, but  more  frequently  as  a  viscid  material,  from 
admixture  with  mucus  which  adheres  to  its  walls. 

I  have  also  made  numerous  cultures  from  vomited 
material  obtained  at  the  bedside  of  patients — both  black 
vomit,  "  coffee-ground  vomit,"  and  the  colorless  fluid 
ejected  in  many  cases  during  the  first  days  of  the  at- 
tack. These  cultures  have  given  very  various  results. 
M}'  bacillus  a  has  been  present  in  some  cases  ;  in  certain 
cases  a  torula  has  been  the  most  abundant  organism  pres- 
ent. In  one  case  I  obtained  a  short  bacillus  in  chains 
resembling  that  of  Babes.  In  one  case,  in  which  the 
vomited  matter  was  alkaline,  the  cultures  contained  a 
great  variety  of  bacilli  and  micrococci,  tin  the  other 
hand,  cultures  from  several  specimens  of  highly  acid 
black  vomit  remained  sterile. 

The  microscopical  examination  of  stained  specimens 
of  the  material  from  the  intestine,  and  particularly  from 
the  stomach,  shows  the  presence  of  «  variety  of  micro- 
organisms, some  of  which  did  not  appear  in  my  cultures. 
Tlius  the  various  •micro-organisms  of  the  mouth,  the 
source  of  which  may  be  recognized  liy  the  fact  that  they 
are  attached  to  flat  epithelial  cells  from  the  buccal  mu- 
cous membrane,  do  not,  as  a  rule,  develop  in  our  culture- 
media  under  ordinary  conditions. 

If  by  exclusion  we  should  finally  ascertain  that  there 
is  no  specific  micro-organism  in  the  body  of  the  victims 
of  yellow  fever,  we  have  left  the  supposition,  already 
sustained  by  some  authors,  that  the  attack  is  due  to  the 
toxic  action  of  a  volatile  chemical  poison,  produced  iu 
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infected  localities  external  to  the  human  body.  In  this 
case  we  might  suppose  that  a, specific  micro-organism, 
capable  of  developing  in  a  suitable  nidus,  under  certain 
conditions  as  to  temperature,  etc.,  produces  a  volatile 
ptomaine  which,  being  respired  by  a  susceptible  individ- 
ual, gives  rise  to  the  morbid  phenomena  which  charac- 
terize the  disease.  Certain  facts  favor  this  view,  but  oth- 
ers seem  to  make  it  untenable.  On  the  one  hand,  it  is 
well  known  that  the  incubation  period  is  often  very  brief, 
and  that  the  attack  may  occur  within  twenty -four  hours 
after  exposure  in  an  infected  locality.  We  have  also 
ample  evidence  that  the  disease  may  be  contracted  by  re- 
spiring an  infected  atmosphere.  Indeed,  I  know  of  no 
satisfactory  evidence  that  it  is  ever  contracted  in  any 
other  way,  i.e.,  by  the  use  of  infected  water  or  food. 
Moreover,  it  has  frequently  been  observed  that  persons 
sleeping  near  the  ground  are  more  subject  to  attack  than 
those  occupying  apartments  elevated  some  distance  above 
the  ground.  During  the  epidemic  prevalence  of  the  dis- 
ease, it  has  several  times  been  noted  that  persons  living 
within  an  enclosure  surrounded  by  a  high  wall,  as  pris- 
oners in  jail,  escape  attack,  although  their  food  and  wa- 
ter is  from  the  same  source  as  tliat  used  by  individuals 
outside  of  the  enclosure.  In  infected  cities,  like  Havana, 
which  have  a  common  water-supply,  there  is  no  evidence 
that  susceptible  strangers  contract  the  disease  by  drink- 
ing this  water,  or  through  contaminated  articles  of  food. 
But  in  such  cities  there  are  localities  which  are  the  fa- 
vorite resort  of  the  disease  during  its  epidemic  preva- 
lence, and  in  which  it  remains,  to  give  evidence  of  its 
endemic  presence  throughout  the  winter  months.  It  is 
by  visiting  these  infected  localities  that  strangers,  as  a 
rule,  contract  yellow  fever  in  Havana,  Rio  Janeiro, 
and  other  seaports  in  which  it  prevails  annually.  In  this 
respect  yellow  fever  seems  to  differ  essentially  from  chol- 
era and  typhoid  fever,  which  are  propagated  largely 
through  the  use  of  contaminated  drinking-water.  This 
seems  to  be  opposed  to  the  view  that,  as  in  the  diseases 
mentioned,  yellow  fever  is  due  to  a  micro-organism 
which  multiplies  in  the  intestine,  for  in  this  case  we 
should  expect  to  encounter  local  outbreaks  directly  trace- 
able to  the  contamination  of  a  common  water-supply. 
That  this  never  occurs  we  cannot  assert,  but,  as  stated,  I 
know  of  no  evidence  in  support  of  the  view  that  the  dis- 
ease may  be  transmitted  in  this  way.  Tliere  are  numer- 
ous instances,  however,  of  attacks  occurring  after  a  brief 
visit  to  an  infected  locality,  and  presumably  as  a  result 
of  breathing  an  infected  atmosphere.  These  facts  give 
some  support  to  the  view  that  the  attack  is  a  direct  result 
of  intoxication  by  a  volatile  chemical  poison,  as  main- 
tained by  Corre  and  others.  But,  on  the  other  hand,  the 
period  of  incubation  is  often  prolonged  to  three  or  four 
days  after  removal  from  the  infected  locality,  and  it  is 
difficult  to  account  for  this  delay  in  the  development  of 
the  morbid  phenomena  upon  the  theory  under  considera- 
tion. Then,  too,  there  is  ample  evidence  to  show  that 
yellow-fever  patients  establish  new  centres  of  infection 
when  the  external  local  conditions  are  favorable,  and  that 
the  bedding  used  by  them,  even  after  a  long  interval, 
contains  the  infectious  agent^as  proved  by  the  fact  that 
susceptible  persons  who  handle  it  may  contract  the  dis- 
ease directly  from  such  infected  bedding,  or  that  it  may 
serve  for  the  development  of  new  foci  of  infection  in  dis- 
tant localities  to  which  it  has  been  transported.  This 
fact  again  brings  yellow  fever  into  line  with  cholera, 
and  gives  support  to  the  hypothesis-  that  the  specifio  in- 
fectious agent  is  present  in  or  about  the  body  of  the  sick. 

The  supposition  that  it  multiplies  upon  the  surface  of 
the  body  and  produces  a  poisonous  ptomaine,  which  is 
absorbed  through  the  skin,  would  acoSunt  for  the  infec- 
tion of  the  bedding ;  but  there  is  nothing  to  support  this 
supposition  in  our  knowledge  of  other  infectious  diseases, 
and  it  seems  to  be  untenable  in  view  of  the  fact  that  the 
disease  is  not  transmitted  by  personal  contact.  There  is 
abundant  evidence  in  support  of  this  statement,  which 
will  be  referred  to  hereafter. 

The  explanation  that  the  bedding  is  infected  by  the 
alvine  discharges  of  the  sick  does  not  appear  as  satis- 
factory as  it  is  in  cholera  and  typhoid  fever,  which  dis- 
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eases  are  characterized  by  frequent  liquid  discharges  from 
the  bowels.  But  in  fatal  cases  of  yellow  fever  a  dark- 
colored  fluid,  similar  to  the  "  black  vomit,"  is  frequently 
discharged  from  the  bowels,  and  the  bedding  is  liable  to 
be  soiled  with  it  as  well  aS  with  the  contents  of  the  stom- 
ach, which  in  the  later  stages  of  the  disease  are  often 
ejected  with  great  force  at  a  time  when  the  patient  is 
lethargic  or  quite  unconscious. 

MioRO-OEGANisMS  which  have  been  described  as  the 
specifio  cause  of  yellow  fever  : 

Oryptococcus  xanthogenicus  of  Dr.  Domingos  Freire,  of 
Brazil.  In  his  principal  work,  published  in  1885,  Dr. 
Freire  gives  the  following  account  of  his  cryptococcus : 
"  When  we  follow  with  care  and  attention  the  march  of 
the  development  which  characterizes  the  germs  which 
produce  yellow  fever,  we  acquire  a  certainty  that,  com- 
mencing to  present  themselves  under  the  form  of  little 
points  almost  imperceptible,  thej'  afterward'  gradually 
increase  in  diameter  until  they  attain  considerable  dimen- 
sions ;  so  that  the  little  beings,  which  at  the  outset  had 
the  appearance  of  little  grains  of  sand,  not  measuring 
more  than  6.001  millimetre  to  0.003  millimetre  in  dia- 
meter, arrive  little  by  little  to  such  a  development  that 
they  reach  the  dimensions  of  0.005,  0.007,  0.008  milli- 
metre, and  sometimes  even  more  in  certain  conditions. 
When  they  have  attained  the  adult  age,  these  cells  are 
broken  at  divers. points,  and  discharge  their  contents, 
composed  of  spores  already  formed,  m'ixed  with  a  vis- 
cous substance  of  a  yellow  color,  composed  of  a  pigment 
and  protoplasmic  substance,  and 
of  the  liquids  elaborated  by  the 
cells." 

In  an  address  delivered  in  Paris 
in  1887,  Dr.  Freire  repeats  this  ac- 
count of  the  mode  of  development 
of  his  cryptococcus  ;  he  says : 
"Each  adult  cell  is  ruptured  at 
one  or  several  points,  and  allows 
to  escape  its  contents,  composed  of 
germs  which  are  to  perpetuate  the 
species,  and  two  pigments — one 
yellow,  destined  to  infiltrate  the 
tissues,  and  to  produce  the  icteric 
color  which  has  given  name  to  the 
malady  ;  the  other  black,  insoluble, 
and  destined  to  be  carried  along 
the  circulatory  current,  producing 
either  capillary  obstructions  or  blood  stasis  in  the  paren- 
chyma of  the  organs." 

This  accoimt  is  entirely  fanciful,  and  is  evidently  based 
upon  erroneous  observation  and  misinterpretation  of  what 
has  been  seen  under  the  microscope,  and  to  imperfect 
methods  of  research.  No  such  micro-organism  as  Dr. 
Freire  has  desci-ibed  is  known  to  bacteriologists,  and 
certainly  nothing  of  the  kind  is  to  be  found  in  the  blood 
and  tissues  of  yellow-fever  cases,  as  Dr.  Freire  asserts. 

At  the  time  of  my  visit  to  Brazil  (1887),  Dr.  Freire, 
who  had  just  returned  from  France,  presented  to  me,  as 
his  yellow-fever  germ,  a  liquefying  staphylococcus. 
This  had  been  isolated  from  his  impure  cultures  in  bouil- 
lon by  a  French  bacteriologist.  Dr.  Paul  Gibier.  Like 
other  micro-organisms  of  the  same  class,  it  multiplies  only 
by  binary  division,  and  having  cultivated  it  in  various  me- 
dia, I  can  say  with  confidence  it  does  notTorm  a  black  or 
a  yellow  pigment,  and  consequently  does  not  correspond 
with  the  cryptococcus  xanthoqenicus  as  previously  described 
by  Dr.  Freire.  Nor  is  it  found  in  the  blood  and  tissues 
of  yellow-fever  patients. 

PeroHospora  lutea  of  Dr.  Carmona  y  Valle.  In  Dr. 
Carmona's  work,  published  in  1885,  the  following  ac- 
count is  given  of  his  yellow-fever  microbe  : 

"  Admitting  but  two  phases  in  the  development  of  the 
fungus  which  produces  yellow  fever,  I  shall  recapitu- 
late the  succession  of  the  phenomena  which  occur  in  order 
to  fix  them  well  in  your  memory. 

"  Let  us  take  as  point  of  departure  the  urine  eliminated 
by  yellow-fever  patients.  It  contains,  as  you  know,  a 
great  number  of  zoospores,  or  very  small  granulations  en- 
dowed with  proper  movements,  and  which  only  measure  a 
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thousandth  of  a  micro-millimetre  in  diameter.  These 
granules  are  united  in  pairs,  and  little  by  little  they  unite 
into  a  single  one  which  grows  gradually.  This  becomes 
opaque  and  assumes  a  gamboge-yellow  color  by  reflected 
light,  and  yellowish-red  as  seen  by  refraction.  Some  of 
these  spores,  the  dimensions  of  which  are  very  variable, 
attain  sometimes  ynfrTi  of  a  millimetre  in  diameter.  They 
hibernate  in  many  cases  for  a  longer  or  shorter  time,  and 
on  other  occasions  they  germinate  to  produce  the  muce- 
dine  which  we  have  described.  The  spores  of  this 
mucedine  penetrating  into  the  animal  economy,  give  birth 
to  a  peronospore  in  the  oogenic  dilatations  of  which  appear 
a  great  number  of  zoosporangia  filled  with  zoospores. 
When  the  little  zoosporangial  pouches  are  ruptured  the 
zoospores  are  distributed  throughout  the  economy." 

At  the  time  of  my  visit  to  Mexico  (September,  1887) 
Dr.  Carmona  had  modified  his  views  as  to  the  morphology 
of  his  yellow  fever  microbe.  He  had  given  up  the 
rmicedine  and  the  peronospore  as  developmental  forms  of 
the  "  zoospores"  found  in  the  urine,  but  believed  that 
these  zoospores  developed  into  rods — bacilli — and  that 
these  again  produced  the  zoospores.  He  was  kind  enough 
to  show  me  a  stained  preparation  of  the  zoospores  and 
of  the  bacilli,  and  to  give  me  cultures  of  the  same.  The 
so-called  zoospores  were  in  fact  micrococci,  which  do  not 
differ  in  their  morphology  from  those  constantly  found 
in  urine  which  has  undergone  alkaline  fermentation. 
Evidently  Dr.  Carmona's  inference,  that  this  micrococcus 
and  the  bacillus  which  developed  in  his  cultures  from 
the  same  source  represent  different  stages  in  the  develop- 
ment of  the  same  micro-organism,  is  a  mistake. 

My  recent  researches  in  Havana  show  that,  as  a  rule, 
culture-media  inoculated  with  urine  drawn  through  the 
walls  of  the  bladder,  immediately  after  death,  remain 
sterile.  In  seven  cases  out  of  ten  this  was  the  result, 
while  in  three  cases  micro-organisms  developed  :  in  one 
my  bacillus  a,  associated  with  at  least  two  other  bacilli ; 
in  one  a  liquefying  bacillus  which  forms  a  green  pigment ; 
in  one  a  common  putrefactive  bacillus. 

The  Bacillus  of  Lacerda  and  Babes. — In  1883  Dr. 
Lacerda,   of  Rio  Janeiro,  having    discovered  what  he 
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Fig.  4666.— BaoillUB  of  Babes  in  the  Kidney,  in  Yellow  Fever.    Material 
from  Dr.  Lacerda's  Laboratory  in  Rio  Janeiro. 

believed  to  be  micro-organisms  in  the  liver  and  kidney  of 
yellow  fever  cases,  sent  some  of  the  material  to  Paris,  to 
Dr.  Babes.  This  bacteriologist  demonstrated  the  pres- 
ence of  a  microbe  in  this  material,  and  described  it  as  fol- 
lows : 

' '  The  filaments  appear  united  and  homogeneous  with  an 


amplification  of  600  diameters,  but  with  a  high  power 
(iVth  hom.  im.,  or  No.  13  of  Verick,  which  corresponds 
with  the  -,Vth  of  Zeiss)  one  can  assure  himself  that  these 
filaments  are  composed  of  elliptical  grains,  almost  cylin- 
drical, arranged  in  pairs,  forming  little  groups  in  which 
they  are  united  by  an  intermediary  pale  substance.  The 
filaments  are  thus  composed  of  diplococci,  or,  if  one 
wishes,  of  very  short  rods  with  terminal  spores." 

Dr.  Lacerda  has  described  the  organism  referred  to  as 
in  filaments  .which  branch  dichotomously,  and  believes 
this  branching  to  be  a  constant  and  distinctive  character- 
istic of  the  parasite  which  he  accepts  as  the  veritable 
yellow  fever  microbe.  He  is  without  doubt  mistaken. 
The  apparent  branching  of  the  filaments  which  he  has 
described  and  drawn,  and  which  he  showed  me  in  some 
of  his  preparations  at  the  time  of  my  visit  to  Rio,  is  due 
simply  to  the  accidental  juxtaposition  of  the  torula-like 
chains.  He  is  also  mistaken  in  supposing  that  this 
organism  is  only  to  be  satisfactorily  demonstrated  by 
Gram's  method  of  staining.  Jly  friend,  Dr.  Goes,  shared 
this  belief  at  the  time  of  my  visit  to  Rio,  but  I  demon- 
strated to  him  the  facility  with  which  the  organism  may 
be  stained  with  a  solution  of  methyline  blue,  upon  sec- 
tions which  he  made  for  me  from  material  in  Dr.  La- 
cerda's laboratory.  Since  my  return  to  Baltimore,  I  have 
made  numerous  sections  from  the  same  material,  and  find 
no  difficulty  in  staining  the  organism  present  in  the  tis- 
sues with  methyline  blue  or  with  fuchsin. 

This  bacillus,  which  is  easily  demonstrated,  I  have 
not  been  able  to  find  in  the  tissues  of  six  undoubted  cases 
of  yellow  fever  sent  to  me  from  Havana,  and  which  I 
have  carefully  studied  during  the  past  year. 

Babes  himself  has  renounced  the  idea  that  this  micro- 
organism bears  an  etiological  relation  to  the  disease 
under  consideration.  In  the  second  edition  of  "Les 
Bact6ries  "  he  says  : 

"  Since  these  researches  we  have  had  the  opportunity 
to  examine  several  series  of  sections  from  yellow  fever. 
First,  the  liver  and  kidney  of  two  individuals  dead  from 
this  malady,  collected  by  Dr.  Alvarez,  were  examined 
in  the  Laborator)'  of  Pathological  Anatomy  of  the  Faculty 
of  Paris,  without  any  bacteria  having  been  found  ;  sec- 
ond, material  from  three  cases  of  yellow  fever  which 
Koch  was  kind  enough  to  confide  to  one  of  us.  In  these 
last  three  cases,  notwithstanding  the  most  scrupulous 
research,  and  notwithstanding  the  advice  of  Koch,  it 
was  impossible  to  find  the  little  chains  in  the  brain,  the 
kidneys,  the  liver,  and  the  spleen.  We  must  suppose, 
then,  that  in  yellow  fever,  as  in  other  infectious  maladies, 
microbes  are  only  found  in  the  parench3'matous  organs  in 
certain  cases,  and  not  in  all.  The  question  whether  these 
micro-organisms  really  constitute  the  cause  of  the  malady, 
or  simply  a  complication,  is  consequently  not  resolved." 

In  my  cultures  from  ten  yellow  fever  cadavers  in 
Havana  (1888),  I  have  not  encountered  this  short  bacillus 
in  chains,  except,  perhaps,  in -a  single  instance.  In  my 
first  case  I  obtained  several  different  micro-organisms 
from  the  urine  drawn  through  the  walls  of  the  bladder. 
One  of  these  is  a  short  bacillus  with  stained  ends,  which 
resembles  that  of  Babes  (my  bacillus  b).  It  is  very 
aerobic,  grows  slowly,  does  not  liquefy  gelatine,  and 
upon  the  surface  of  gelatine  or  agar  forms  a  rose-pink 
mass.  The  colonies  in  gelatine  are  spherical  and  homo- 
geneous. 

As  the  bacillus  of  Babes  was  only  seen  in  sections 
made  from  alcoholic  preparations,  it  is  impossible  to  es- 
tablish identity. 

In  a  single  case,  I  have  found  in  sections  of  the  kidney 
a  straight  bacillus,  which  is  shown  in  Fig.  4667.  The  ma- 
terial was  from  Havana,  and  was  put  into  strong  alcohol 
within  three  hours  after  the  death  of  the  patient.  These 
bacilli  were  for  the  most  part  in  the  glomeruli  ;  some- 
times they  were  collected  in  small  foci  as  seen  in  the 
drawing,  and  at  other  times  the  whole  glomerulus  and 
the  tissues  about  it  were  invaded.  The  presence  of  this 
bacillus  is  quite  exceptional,  and  I  attach  no  importance 
to  the  observation,  except  as  showing  that  invasion  of  the 
tissues  by  a  non-specific  micro-organism  sometimes  occurs 
in  this  disease  during  the  last  hours  of  life. 
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Tetragenua  febria  flarm  of  Dr.  Carlos  Finlay,  of  Ha- 
vana. In  a  paper  published  in  Havana  in  1887,  entitled 
Etiologia  y  ProjUaxis  de  la  Mebre  Amarilla,  Dr.  Finlay 
arrives  at  the  following  conclusions  : 

"In  the  studies  which  we  have  made  up  to  the  present 
time  we  believe  that  we  have  demonstrated  : 

"  1.  That  the  micrococcus  tetragenus  febris  flavee  is 
the  characteristic  form  of  the  microbe  of  yellow  fever. 


Flo.  4667.— Collection  of  Straight  Bacilli  in  a  Glomerulus  of  the  Kidney 
in  Yellow  Fever.     Material  from  Havana. 

"  2.  That  the  culex  mosquito  is  the  known  natural 
agent  which  transmits  this  disease. 

' '  3.  That,  according  to  the  results  of  our  experiments 
up  to  the  present  time,  it  is  possible  to  protect  non-accli- 
mated individuals  from  contracting  j'T-aw  yellow  fever  by 
inoculations  with  the  mosquito." 

Dr.  Finlay  kindly  sent  me  some  of  his  cultures  from 
yellow  fever  blood,  and  from  mosquitoes,  in  November 
last  (1887),  and  I  spent  some  time  in  making  a  bacterio- 
logical analysis  of  the  same.  The  culture  from  blood 
was  found  to  contain  the  following  micro-organisms  : 

a.  Pale-yellow  spherical  colonies  ;  a  large  coccus  in 
tetrads  and  irregular  groups. 

6.  Cream-white  colonies,  spherical  or  lobate  ;  a  large 
coccus  in  tetrads ;  varies  very  much  in  its  dimensions 
and  mode  of  grouping. 

c.  Pale- white  colonies  ;  a  small  micrococcus  in  tetrads. 

d.  Pale-yellow  spherical  colonies  ;  a  short'oval  bacillus 
(very  common  in  Havana  and  elsewhere). 

e.  A  large  liquefying  bacillus  in  pairs  and  chains. 

My  researches  at  Vera  Cruz  and  in  Havana  have  shown 
me  that  the  most  common  micro-organisms  upon  the  sur- 
face of  the  body  of  yellow  fever  patients,  and  of  healthy 
individuals  as  well,  are  micrococci  of  various  species, 
and  that  among  these  the  large  coccus  in  tetrads  (a)  which 
forms  yellow  colonies,  is  one  of  the  most  common.  I 
therefore  infer  that  the  micro-organisms  found  by  Dr. 
Finlay  in  his  cultures  from  blood  drawn  from  the  finger, 
and  from  the  mosquitoes  which  had  filled  themselves 
from  yellow  fever  patients,  are  from  tftie  surface  and  not 
from  the  circulating  fluid,  which  has  been  repeatedly 
proved  by  my  culture  experiments  to  be  free  from  such 
micro-organisms.  At  the  time  of  my  visit  to  Havana 
(1888),  Dr.  Finlay,  in  view  of  the  facts  above  stated  and 
others,  read  a  paper  before  the  Academy  of  Sciences  in 
which  he  substantially  withdrew  his  claim  to  have  dis- 
covered the  specific  cause  of  yellow  fever.  He  informs 
me  that  his  tetragenus  febiia  flavm  is  the  micro-organism 
djescribed  above  (*),  which  forms  cream-white  colonies. 


In  my  cultures  from  the  blood  and  tissues  of  yellow 
fever  cases,  I  have  encountered  this  in  a  single  instance. 
It  was  associated  with  a  liquefying  staphylococcus  in  a 
piece  of  kidney  which  I  had  kept  in  the  laboratory  for 
forty-eight  hours,  enveloped  in  an  antiseptic  wrapping 
which  insured  the  exclusion  of  germs  from  without. 

The  Bacillus  of  Dr.  Paul  Oibier. — I  quote  as  follows 
from  ray  report  submitted  to  the  President  of  the  United 
States  immediately  after  my  return  from  Havana  (June, 
1888) : 

"In  three  cases  I  have  obtained  from  the  stomach  or 
intestine  a  liquefying  bacillus  (,g),  which  appears  to  be 
identical  with  that  isolated  from  material  from  the  same 
source  by  Dr.  Paul  Gibier,  who,  under  instructions  from 
the  French  government,  has  been  pursuing  similar  re- 
searches during  the  past  six  months,  in  the  city  of 
Havan«. 

"This  bacillus,  which  in  the  list  of  micro-organisms 
that  I  have  encountered,  I  have  designated  with  the  letter 
g,  is  a  long-oval  bacillus  with  rounded  or  pointed  ex- 
tremities. Like  many  of  the  micro-organisms  of  the 
same  class,  it  presents  under  certain  circumstances  the 
appearance  of  end-staining.  I  see  no  reason  for  consid- 
ering this  micro-organism  a  spirillum,  as  Dr.  Gibier  is 
disposed  to  do. 

"  In  my  cultures  it  has  not  presented  the  character  to 
which  he  attaches  special  importance  in  selecting  it  as 
the  probable  cause  of  the  disease  under  investigation. 
Dr.  Gibier  states  that,  under  certain  conditions,  this 
bacillus  forms  a  black  pigment  which  he  supposes  to  be 
identical  with  that  found  in  the  stomach  and  intestine  of 
yellow  fever  patients.  As  I  have  no  doubt  that  the  pig- 
ment in  black  vomit  comes  from  the  blood  which  has  es- 
caped into  the  stomach  by  passive  haemorrhage — having 
repeatedly  verified  by  microscopic  examination  the  abun- 
dant presence  of  the  red  blood-corpuscles — I  do  not  attach 
any  value  to  the  idea  that  this  pigment  is  the  product  of 
a  micro-organism,  as  has  been  asserted  by  Freire,  Car- 
iriona,  and  Gibier.  Nor  have  I  seen  any  black  pigment 
in  the  numerous  cultures  which  I  have  made  of  this 
liquefying  bacillus,  some  of  which  were  made  directly 
from  an  agar-agar  tube  which  Dr.  Gibier  kindly  presented 
to  me  as  a  pure  culture  of  the  micro-organism  which  he 
.had  isolated  from  the  intestinal  contents  of  yellow  fever 
cadavers.  It  is  quite  possible  that  I  would  have  encoun- 
tere'd  this  liquefying  bacillus  more  frequently,  if  I  had 
used  gelatine  in  all  cases  as  my  culture-medium.  But  in 
my  last  case,  in  which  the  autopsy  was  practised  within 
two  hours  after  death,  and  which  was  in  every  way  a 
typical  case,  I  did  not  encounter  this  bacillus,  notwith- 
standing the  fact  that  the  characteristic  black  matter 
from  the  small  intestine  (ileum)  was  put  up  in  a  series  of 
gelatine  Esmarch  tubes. 

"Dr.  Gibier  has  reported  successful  results  in  inocula- 
tion experiments  in  guinea-pigs,  in  which  he  used  the 
black  material  from  the  intestine,  and  in  which  he  as- 
sumes that  the  black  matter  was  the  toxic  agent — pro- 
duced by  his  bacillus — which  killed  the  animals.  As 
the  material  injected  contained  a  variety  of  micro-organ- 
isms mixed  with  intestinal  mucus,  together  with  the 
black  pigment,  and  probably  more  than  one  toxic  pto- 
maine, it  is  evident  that  these  experiments  cannot  be 
accorded  any  great  scientific  value." 

This  bacillus  of  Gibier,  having  been  found  in  the  in- 
testine of  yellow  fever  patients  in  a  certain  number  of 
cases,  stands  beside  other  micro-organisms  from  the  same 
source  as  a  possible  yellow  fever  germ. 

The  evidence  heretofore  recorded  has  led  me,  in  my 
last  report  to  the  President  of  the  United  States,  to  for- 
mulate the  following  conclusions  : 

"  T7ie  specific  cause  of  yellow  fever  has  not  yet  been  de- 
monstrated. 

"It  is  demonstrated  that  micro-organisms,  capable  of  de- 
velopment in  the  cvlture-media  usually  employed  by  bacteri- 
ologists, are  only  found  in  the  blood  and  tissues  of  yellow 
fever  cadavers  in  exceptional  cases,  when  cultures  are  made 
very  soon  after  death." 

Susceptibility.— Individuals  of  every  race  and  of 
all  ages,  who  are  exposed  to  the  yellow  fever  poison,  for 
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the  first  time,  during  the  epidemic  prevalence  of  the  dis- 
ease, are  subject  to  be  attacked.  But  there  is  a  wide  dif- 
ference in  the  degree  of  this  susceptibility  among  races, 
and  among  individuals  of  the  same  race. 

Race. — It  has  been  asserted  that  the  negro  race  has  a 
congenital  immunity  from  yellow  fever,  but  this  is  a 
mistake.  The  susceptibility  of  the  negro  is,  however, 
much  less  than  that  of  the  white  race,  and  among  those 
attacked  the  mortality,  as  a  rule,  is  small.  This  is  shown 
by  the  statistics  relating  to  white  and  black  troops  in  the 
British  service  at  "West  India  stations.  "  While  in  Ja- 
maica the  annual  loss  among  the  former  amounts  to  103 
per  1,000  of  the  mean  strength,  the  deaths  among  the 
blacks  did  not  exceed  8  per  1,000.  In  the  Bahamas  the 
mortality  of  the  whites  was  59  in  1,000,  that  of  the  blacks 
5.6  in  1,000"  (La  Roche). 

In  the  report  of  the  Board  of  Experts  appoirfted  by 
Congress  to  investigate  the  epidemic  of  1878,  we  find  the 
following  remarks  :  "  Berwick  City,  40  cases  among  col- 
ored, no  deaths."  "  Morgan  City,  21  deaths  among  col- 
ored persons."  "Brownsville  (Tenn.),  of  163  colored 
cases,  31  died."  "  Chattanooga,  of  685  cases,  256  whites, 
429  colored  ;  of  164  deaths,  118  whites,  46  colored." 
"  Decatur  (Ala.),  of  64  white  cases,  28  died  ;  of  168  col- 
ored, 21  died." 

The  indigenous  races  of  the  "West  Indies  and  of  the 
continents  of  North  and  South  America  have  no  immun- 
ity, except  such  as  is  acquired  by  residence  in  an  endemic 
focus  of  the  disease,  and  the  same  is  true  of  the  Mongo- 
lian race  ;  but  like  the  negro,  they  have,  although  to  a 
less  degree,  less  susceptibility  than  the  white  race,  and 
the  mortality  among  those  attacked  is  not  so  great. 

In  general,  it  may  be  stated  that  the  natives  of  north- 
ern latitudes  are  more  susceptible  than  those  born  in 
tropical  or  subtropical  climates.  Blair,  who  had  an  ex'- 
tended  experience  in  Guiana,  says  :  "  The  lower  the  win- 
ter temperature  in  the  native  country  of  those  attacked, 
the  more  severe  was  their  sickness,  so  that,  while  the 
mortality  among  "West  Indians  amounted  to  only  6.'9 
per  cent,  of  the  sick,  it  rose  to  17.1  among  the  Italians 
and  French,  19.3  among  the  English,  20.2  among  the 
Germans  and  Dutch,  and  27.7  among  Scandinavians  and 
Russians." 

Barton  gives  the  following  figures,  showing  the  mor-  ■ 
tality  per  thousand  among  difEerent  races,  and  those  of 
the  same  race  from  different  latitudes,  in  the  city  of  New 
Orleans  in  the  great  epidemic  of  1853 : 

Per 
thouBand. 

Native  Creoles 3.68 

Strangers  from  West  Indies,  Mexico,  and  South  America 6.14 

"  Southern  States  ol  the  Union 13.32 

Spain  and  Italy 22.C6 

"  Middle  States  of  the  Union 30.fi9 

"  New  York  and  New  England  States 32.8.3 

"  Western  States  of  the  Union 44.23 

France 48.1.3 

"  British  America 60.24 

"  Great  Britain 52.19 

"  Germany 132.01 

*'  Scandinavia 163.26 

"  ■  Austria  and  Switzerland 220,08 

Netherlands 328.94 

Sct.— There  is  probably  no  difference  in  the  suscepti- 
bility of  the  sexes,  but  males  are  attacked  in  greater  pro- 
j)ortion  than  females,  because  they  more  frequently,  and 
often  recklessly,  visit  infected  localities.  The  mortality 
is,  as  a  rule,  considerably  greater  among  males.  Ligon, 
in  giving  an  account  of  the  pestilence  at  Barbadoes  in 
1647,  of  which  he  was  an  eye-witness,  says  :  "  The  cause 
was  unknown ;  one  could  not  say  if  the  ships  of  com- 
merce had  imported  the  scourge,  or  if  it  came  from  bad 
food,  marshy  water,  the  intemperance  of  the  colonists, 
and,  above  all,  the  great  quantity  ot  eau-de-vie  which  they 
drank.  ...  It  was  the  most  debauched  who  per- 
ished first,  and  not  one  woman  died  for  ten  men."  No 
doubt  Ligon  was  right  in  ascribing  the  difference  in  the 
mortality  of  the  sexes  largely  to  the  difference  in  their 
habits,  with  reference  to  the  use  of  eau-de-vie.  Those 
who  habitually  use  spirituous  liquors  are  less  likely  to 
recover  from  an  attack  than  the  temperate,  and  a  recent 
debauch  is  a  recognized  predisposing  cause.  Sailors  who 


go  on  shore  at  an  infected  port  for  "  a  little  spree,"  very 
commonly  turn  up  in  the  hospital,  or  are  taken  sick  after 
they  come  on  board  ship,  and  serve  as  the  starting-point 
of  an  epidemic  among  their  comrades,  and  subsequently, 
perhaps,  at  the  port  of  destination  of  the  vessel.  The 
greater  prevalence  and  severity  of  the  disease,  in  epidem- 
ics, among  males  has  been  noticed  by  numerous  authors, 
and  has  been  verified  in  the  writer's  personal  experience. 

Age. — Infants  and  old  persons  enjoy  a  comparative  im- 
munity, due  in  part,  no  doubt,  to  the  fact  tliat  they  are 
less  exposed  than  active  individuals  in  middle  life.  Dr. 
Rush  records  the  fact  that  he  has  "met  with  a  violent 
case  of  the  disease  in  a  child  of  four  months,  and  a 
moderate  case  in  a  child  of  only  ten  weeks  "  (La  Roche). 
Very  young  infants,  however,  commonly  escape,  or  suf- 
fer so  mild  an  attack  that  the  nature  of  the  disease  is  not 
recognized.  In  cities  like  New  Orleans,  which  have  suf- 
fered repeated  epidemics,  the  proportion  of  children  at- 
tacked is  often  exceptionally  large,  because  they  consti- 
tute a  large  share  of  the  unacclimated  population,  having 
been  born  since  the  last  epidemic.  Dr.  Bemiss  has  given 
the  following  table,  showing  the  number  attacked  and 
the  comparative  mortality  for  different  ages,  in  the  great 
epidemic  of  1878. 

The  results  of  private  practice  in  New  Orleans  are 
exhibited  in  the  following  statistics.  Four  of  the  prin- 
cipal practitioners  in  the-city  treated,  in  private  practice, 
975  patients — 909  white  and  66  colored.  Of  the  former, 
93,  or  10.11  per  cent.,  died  ;  of  the  colored  only  2  died. 
The  cases  and  deaths  among  the  whites,  classified  by  age, 
are  as  follows : 


Age. 

Cases. 

Deaths. 

Per  cent. 

Under  5  years  of  age 

206 
2.S3 
183 
232 

4T 
4 

26 
20 
9 
39 
6 
2 

12.67 

8.61 

Prom  10  to  20     "        " 

4  9 

From  20  to  40      "        "      

16.T 

From  40  to  60     "        " 

1S.7 

From  60  to  80      "         "       

60.0 

This  table  does  not  support  the  statement  that  adults 
are  more  likely  to  be  attacked  than  children,  but  it  must 
be  remembered  that  it  relates  to  cases  occurring  in  private 
practice,  in  a  community  in  which  the  adults  were  largely 
protected  by  previous  attacks,  or  by  passing  through  re- 
peated epidemics. 

In  a  review  of  the  mortality  in  the  same  epidemic,  with 
reference  to  age.  Dr.  C.  B.  "White  arrives  at.  the  follow- 
ing conclusions  : 

"  First.  That  the  mortality  of  boys  at  four  years  is 
not  because  a  very  much  larger  number  of  boys  were 
taken  sick,  but  that  there  is  an  actual  greater  mortality. 

"Second.  It  is  seen  that,  though  the  deaths  decline 
with  great  rapidity — being  at  four  }-ears,  344 ;  at  five 
years,  169  ;  at  six  years,  65  ;  the  cases  do  not  decrease 
in  the  same  ratio,  but  decline  as  follows  :  Cases  at  four 
years,  833  ;  cases  at  five  years,  740  ;  cases  at  six  years, 
634  ;  the  recoveries  being  proportionally  much  larger. 

' '  Third.  From  seven  to  eleven  years  of  age  the 
death-rate  remains  nearly  uniform,  the  disease  being 
comparatively  much  less  fatal.  According  to  Dowler, 
the  mortality  among  children  in  the  epidemic  of  1841,  in 
New  Orleans,  was  very  small.  On  the  other  hand,  in  the 
epidemic  of  1853,  in  the  same  city,  it  was  considerable." 

Dr.  Charles  Delery  has  given  the  following  table,  com- 
piled from  the  official  reports  in  the  office  of  the  Board 
of  Health,  showing  the  mortality  during  the  epidemic  of 
1867,  among  children  born  in  the  city  of  New  Orleans  : 


Age. 


Below  one  year 

1  to  2  years. . . . 

2  to  3  years 

3  to  4  years 

4  to  5  years  . . . . 
.5  to  6  years 

6  to  7  years  . . . . 

7  to  y  years 

8  to  9  years  . . . . 

Total 


Males. 

Females. 

9 

9 

22 

18 

18 

23 

19 

10 

13 

9 

15 

10 

24 

6 

10 

9 

9 

1 

139 

94 

Total. 

18 
40 
41 
29 
22 
25 
29 
19 
10 


833 
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Total  deaths  from  July  39,  to  November  7,  1867: 
Males,  167  ;  females,  133  (of  these  5  colored,  2  males  and 
8  females). 

Dr.  Henry  Smith  reports  that  in  the  epidemic  at 
Shreveport,  La. ,  in  1873,  out  of  a  total  of  584  deaths  in 
which  the  age  was  ascertained, 

"  100  died  under  10  years  of  age. 

93  died  between  10  and  20  years  of  age. 


156  " 

20  ' 

'  30 

134  " 

30  ' 

'  40 

59  '• 

40  • 

'  50 

39  " 

50  ' 

•  60 

13    "    above  60  years  of  age.'' 

Immunity  is  acquired  by  suffering  an  attack  of  the 
disease,  or  by  long  residence  in  localities  where  it  is  en- 
demic or  prevails  frequently  as  an  epidemic ;  this  ac- 
quired immunity  is  not,  however,  absolute. 

Second  attacks  no  doubt  occasionally  occur,  although 
this  has  been  denied  by  some  authors.  Blair,  whose 
experience  was  very  great,  says  that  he  does  not  believe 
there  is  an  instance  of  a  second  attack  after  a  month's 
perfect  restoration  to  health.  Other  authors  are  equally 
positive  in  their  statements.  On  the  other  hand,  we  have 
numerous  authentic  accounts  of  second  attacks.  Thus 
■"  Dr.  Jackson  states  that  in  Spain,  during  the  epidemic 
of  1830,  twe'iity  well-authenticated  instances  came  within 
his  knowledge,  of  persons  being  attacked  who  had  the 
disease  before."  Dr.  Wragg,  speaking  of  the  epidemic 
in  Charleston  in  1854,  reports  the  occurrence  of  second 
attacks  in  a  number  of  instances,  and  says:  "Six  of 
these  were  so  well  proved  as  to  admit  of  no  doubt  on  the 
subject.  Some  of  the  patients  were  identified  as  having 
gone  through  the  fever  in  this  (the  Roper)  hospital  in 
1853,  throwing  up  black  vomit  on  both  occasions  "  (La 
Roche).  Dr.  Rush  has  given  evidence  of  the  same  kind, 
and  says  that  a  second  attack  was  more  common  when 
the  first  had  been  comparatively  mild. 

Dr.  Delery,  in  his  account  of  the  epidemic  of  1867,  in 
the  city  of  New  Orleans,  gives  three  cases  of  second  at- 
tacks— one  fatal,  in  which  the  first  attack  occurred  in  a 
previous  epidemic  in  the  same  city,  and  was  vouched  for 
by  experienced  physicians  known  to  him.  While,  then, 
it  cannot  be  denied  that  second  attacks  occasionally  occur, 
the  evidence  of  experienced  observers  in  all  parts  of  the 
yellow-fever  zone  is  opposed  to  the  view  that  this  is  a 
common  occurrence.  Those  who  have  considered  yellow 
fever  nothing  more  than  a  grave  form  of  malarial  fever — 
an  idea  which  was  entertained  by  numerous  physicians 
in  this  country  and  in  the  West  Indies  in  the  early  part 
of  the  present  century,  very  naturally  failed  to  differen- 
tiate the  disease  from  the  endemic  malarial  fevers  which 
they  encountered,  and  believed  that  it  might  recur  an  in- 
definite number  of  times. 

Acclimatization.— ll  is  a  remarkable  fact  that  the  pop- 
ulation of  a  large  city  like  Havana,  or  Rio  Janeiro,  in 
which  yellow  fever  has  been  endemic  for  a  series  of 
years,  enjoys  such  a  degree  of  immunity  from  the  effects 
of  the  deadly  poison  that  tlifjre  is  no  interruption  of 
business  or  pleasure  at  a  time  when  strangers  in  the  city 
are  falling  sick  on  every-  side.  The  development  of  an 
epidemic  in  these  cities  depends  upon  the  presence  of  sus- 
ceptible strangers  in  sufficient  number  to  furnish  a  series 
of  cases  considered  large  enough  to  justify  the  use  of  the 
word.  The  presence  of  but  few  strangers  during  the 
epidemic  season  leads  to  the  announcement  that  the  dis- 
ease is  not  epidemic,  but  that  sporadic  cases  occur  from 
time  to  time.  Under  exceptional  circumstances,  how- 
ever, epidemics  are  developed  in  these  endemic  foci  of 
the  disease,  in  which  those  who,  by  birth  or  long  resi- 
dence, were  supposed  to  be  acclimatized,  furnish  a  cer- 
tain quota  to  the  general  mortality.  This  has  frequently 
occurred,  for  example,  in  the  city  of  New  Orleans, 
where  yellow  fever  formerly  prevailed  almost  annually, 
and  where  the  Creole  population  was  supposed  to  enjoy 
an  hereditary  immunity.  Dowler,  who  has  made  a  spe- 
cial study  of  the  question,  says  of  the  Creole  population  of 
New  Orleans  : 

' '  A  few  physicians  and  others,  mostly  advocates  of 


the  contagiousness  of  yellow  fever,  maintain  that  all  the 
Creoles  of  New  Orleans,  not  less  than  strangers,  have 
this  disease  <once  during  life,  for  the  most  part  during 
childhood,  and  that  it  proves  fatal  to  many  of  them. 
.  .  .  This  sweeping  statement,  however,  is  with  few 
exceptions  erroneous,  as  may  be  proved  by  authentic 
documents  concerning  all  of  the  epidemics  witnessed  by 
the  writer  for  seventeen  years,  not  excepting  the  extra- 
ordinary one  of  1853  itself. 

"  It  will  have  been  remarked  by  careful  observers  that 
many  families  have  been  settled  in  New  Orleans  for 
half  a  lifetime  without  ever  having  had  yellow  fever. 
Indeed,  it  has  been  thought  by  many  physicians,  previ- 
ous to  1853,  that  at  least  one-third  of  all  strangers  set- 
tling permanently  in  New  Orleans  escaped  yellow  fever 
altogether.    .     .     . 

"The  exemption  of  the  creolized  of  the  city  is  a  fact 
which  every  epidemic  has  confirmed  ;  for  example,  take 
that  of  1841,  in  which  1,800  died;  five  of  whom  only 
were  natives  of  the  city  ;  one  aged  three  weeks  ;  three, 
two  years.  In  1843,  among  692  deaths  from  yellow 
fever,  but  two  are  certified  as  having  been  born  in  New 
Orleans." 

The  writer  quoted  believes,  with  many  other  physi- 
cians residing  in  endemic  foci  of  the  disease,  that  im- 
munity is,  "to  a  great  degree,  hereditary,  or  transmissi- 
ble from  parents  to  children."  This  is  generally  ac- 
cepted among  the  physicians  and  the  native  population 
of  the  city  of  Havana,  but  there  is  reason  to  believe  that 
it  is  a  mistake,  and  that  the  Creole  child  owes  his  im- 
munitj'  not  to  his  parents,  but  to  individual  acclimatiza- 
tion, and  not  infrequently,  to  say  the  least,  to  a  mild, 
unrecognized  attack  of  yellow  fever.  Dr.  Dowler  says 
"that  many  Creole  children  had,  during  the  epidemic 
of  1853,  a  fever — a  slight  fever — yellow  fever  if  you 
please — known  as  such  rather  by  the  co-existence  of  the 
epidemic  than  from  any  severe  symptoms  among  these 
children — a  slight  fever  never  yet  described,  having  gen- 
erally but  one  paroxysm,  lasting  from  six  hours  to  one, 
two,  or  three  days,  scarcely  ever  requiring  medication. 
That  a  few  of  these  cases  acquired  an  alarming  violence, 
and  even  proved  fatal,  is  most  true— most  deplorable." 

Hinemann  writes  with  reference  to  Vera  Cruz  :  "  Until 
lately  the  physicians  and  people  of  Vera  Cruz  supported 
with  fanaticism  the  dogma  that  natives  were  absolutely 
exempt  from  yellow  fever.  But  the  fearful  epidemics  of 
recent  years  (1875,  1877,  1878)  have  worked  a  change  ; 
for  so  many  native  children  and  adults  suffered,  that  the 
truth  could  no  longer  be  denied  that  these  do  not  enjoy 
an  absolute  immunity." 

In  Cuba,  the  dogma  that  Creoles  are  exempt  from 
yellow  fever,  did  not  withstand  the  searching  investiga- 
tion made  by  the  Havana  Yellow  Fever  Commission  of 
1879.  We  quote  some  of  the  evidence  collected  and  re- 
ported by  Dr.  Chaille,  President  of  this  Commission. 
"Dr.  Navea,  of  San  Jose  de  las  Lajas,  an  inland  town  some 
twenty  miles  southeast  of  Havana,  presented  the  follow- 
ing interesting  report  after  it  had  received  the  full  ap- 
proval of  Drs.  Cabrera  and  Bofil,  his  colleagues  at  San 
Jose  :  '  We  have  here  annually,  in  the  practice  of  the 
three  physicians,  from  20  to  30  Cuban  children,  and  from 
30  to  40  Cuban  adults,  attacked  with  bilious  remittent 
fever  which  is  popularly  designated  typhus.  There  is 
nothing  whatever  to  constitute  a  differential  diagnosis 
between  this  fever  of  the  natives  and  the  yellow  fever  of 
strangers.  It  is  characterized  by  its  hasmorrhagic  ten- 
dency, albuminuria,  black  vomit,  and  all  the  symptoms 
of  yellow  fever.  It  is  so  well  marked  that,  even  when 
seen  by  the  uneducated  they  exclaim  "  Vomito."  The 
treatment  for  the  one  is  best  for  the  other.  We  have 
never  seen  a' second  attack  of-this  bilious  remittent  fever, 
nor  one  who  had  recovered  from  it  attacked  with  yellow 
fever.  If  anyone  of  us  three  physicians  here  sees  this 
fever  attack  a  native  Cuban,  we  say,  "  bilious  remittent 
fever,"  and  if  it  attacks  a  person  not  a  native  of  Cuba  we 
say  "yellow  fever  ; "  but  at  bottom  it  is  the  same  disease  ; 
and  we  agree  to  call  it  bilious  remittent  fever  in  Cubans, 
solely  because  these  believe  themselves  exempt  from 
yellow  fever,  and  are  so  prejudiced  that-  they  would  be 
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alarmed  if  assured  their  disease  was  really  yellow  fe- 
ver.' " 

"  Dr.  Mantiguazi,  of  Cienfuegos,  reported  as  follows  : 
'  During  December,  1875,  the  sanitary  condition  im- 
proved, but  a  certain  fever  has  prevailed  among  chil- 
dren, which  is  known  here  as  typhus,  although  it  resem- 
bles in  nothing  the  disease  to  which  Europeans  give  this 
name,  and  which  so  often  occurs  in  camps.  By  this  fever 
I  have  lost  one  patient,  a  child  eight  years  of  age,  born  in 
this  town.  It  presented  all  the  symptoms  of  yellow 
fever ;  for,  on  the  second  day,  this  patient  had  the 
characteristic  vomit  and  stools,  and  died  on  the  third 
day.  In  a  consultation  with  three  other  physicians,  they 
agreed  with  me  in  my  diagnosis,  with  this  difference, 
that  they  said  that  these  same  symptoms  which  con- 
stituted 3'ellow  fever  in  strangers,  constituted  in  natives 
typhus.  I  have  been  told  that  eight  to  ten  children  have 
died  of  this  disease.'" 

"Dr.  Mazarredo,  a  graduate  of  Paris,  who  had  had 
twenty  years'  experience  in  Cuba,  wrote  as  follows :  '  In 
my  own  practice  I  have  seen  cases  of  yellow  fever  in  chil- 
dren from  one  to  five  years  of  age,  and  even  not  over  a 
year  of  age,  in  whom  it  has  been  fatal,  and  I  am  now 
well  convinced  that  children  born  in  Cienfuegos  are  ex- 
actly in  the  same  conditions  the  first  years  of  their  lives 
as  are  other  new-comers,  and  just  as  liable  to  its  attacks. 
Nevertheless,  I  consider  that  children  are  generally  less 
prone  to  suffer  severely.'  .  .  .  Worthy  practitioners 
of  this  locality  give  the  name  of  typhus  fever  to  these 
cases,  and  although  they  admit  that  no  difference  what- 
ever exists  between  the  symptoms,  march,  and  duration 
of  this  compared  with  yellow  fever,  still  they  think  the 
former  a  swamp  fever,  and  hence  more  amenable  to 
quinine." 

Blair,  who  has  written  a  classical  account  of  the  epi- 
demic of  1851-54  in  British  G-uiana,  says  that  "infancy 
was  one  of  the  most  favoring  causes  of  the  action  of  the 
yellow  fever  poison.  The  constitution  of  the  new-born 
or  young  white  creole  was  highly  susceptible.  He  or 
she  was  truly  in  the  category  of  new-comers." 

Recent  experience  at  Key  West  (epidemic  of  1887) 
shows  that  the  children  of  acclimated  Cubans,  born  since 
the  arrival  of  their  parents  at  Key  West,  have  the  same 
susceptibility  to  the  disease  as  other  children  born  of 
native  (creole)  parents.  We  cannot,  therefore,  admit 
that  inherited  immunity  has  been  established. 

On  the  other  hand,  we  are  not  prepared  to  assert  that 
there  is  no  immunity  independent  of  an  attack  of  the 
disease.  Unrecognized  mild  attacks  in  adults,  and  espe- 
cially in  the  negro  race  and  among  Creole  children,  are 
no  doubt  of  frequent  occurrence.  But  it  cannot  be 
denied  that,  independently  of  any  febrile  manifestations, 
individuals  of  all  ages,  who  have  resided  in  an  infected 
locality  for  some  time,  acquire  a  comparative  immunity, 
which  increases  with  length  of  residence  and  degree  of 
exposure  to  the  action  of  the  specific  cause  of  the  dis- 
ease. 

It  is  generally  conceded  that  this  acclimatization  is 
lost,  or,  at  least,  reduced  to  a  considerable  extent  by  res- 
idence for  some  years  in  a  latitude  outside  of  the  "  yel- 
low fever  zone."  And  some  authors  maintain  tliat  the 
immunity,  due  to  an  attack  of  the  disease,  is  in  like  man- 
ner lost  by  a  protracted  absence  from  its  accustomed 
haunts.  The  writer's  observations  are  opposed  to  the 
latter  statement.  In  the  epidemic  at  Fort  Barrancas, 
Fla. ,  in  1875,  in  which  nearly  every  unprotected  person 
who  remained  in  the  infected  area  suffered  an  attack, 
three  officers,  who  had  previously  had  yellow  fever,  re- 
mained in  perfect  health,  although  they  had  all  resided 
for  several  years  in  a  northern  locality  since  the  date  of 
their  attack — one  for  more  than  twenty  years. 

Hinemann,  who  has  had  an  extended  experience  at  Vera 
Cruz,  says  that  "even  foreigners  may  remain  insuscep- 
tible to  the  disease  for  a  considerable  number  of  years, 
provided  they  do  not  leave  the  focus  of  the  disease  dur- 
ing that  period.  An  absence  of  a  few  months  only  is 
sufficient  to  take  away  this  immunity." 

The  fact  that  foreigners  may  remain  for  years  in  Ha- 
vana, in  Rio  Janeiro,  or  other  endemic  foci  of  the  dis- 


ease without  suffering  an  attack,  is  undeniable.  I  found 
this  especially  to  be  the  case  in  Rio,  where  there  is  a 
large  foreign  population.  It  is  true  that  some  who  have 
escaped  for  a  series  of  years  often  fall  sick  at  last  in  a 
season  of  unusual  epidemic  prevalence,  but  comparative 
immunity  is  shown  by  the  fact  that,  as  among  the  creole 
population,  the  disease  is  not  so  fatal  with  them  as  among 
newly  arrived  strangers.  The  effects  of  acclimatization 
in  large  cities  like  Rio  Janeiro  and  Havana,  are  illus- 
trated by  the  fact  that  in  these  cities  yellow  fever  is,  for 
the  native  population,  a  disease  of  minor  importance. 
This  is  shown  by  the  following  tables. 

In  Rio,  a  city  having  a  population  of  400,000,  the  mor- 
tality from  some  of  the  principal  causes  of  death  is  given 
in  the  official  report  of  the  Superior  Board  of  Health,  as 
follows,  for  the  year  1886,  which  was  considered  an  epi- 
demic year  so  far  as  yellow  fever  is  concerned. 

Mortality. 

1.  Tuberculosis 2,077 

2.  Diseases  of  the  circulatory  apparatus 1,458 

3.  Diseases  of  the  cerebro-spinal  apparatus 1.345 

4.  Diseases  of  the  digestive  apparatus  1,097 

5.  Malarial  diseases _ 1,086 

6..  Yellow  fever 1,015 

In  Havana,  the  principal  causes  of  death  among  the 
civil  population,  in  the  year  1880,  are  given  officially  as 
follows. 

Whites.  Colored. 

1.  Phthisis  pulmonalis    941  593 

2.  Diarrhoea  and  enteritis 450  l86 

3.  Yellow  fever 426  00 

That  acclimatization  is  not  due  to  the  influence  of 
climate,  but  is  an  acquired  tolerance  to  the  action  of  the 
yellow  fever  poison,  is  shown  by  the  history  of  this  dis- 
ease in  Rio  Janeiro.  At  the  time  of  its  introduction, 
in  1849,  it  found  an  unprotected  population,  and  for  a 
series  of  years  prevailed  as  an  epidemic  among  this  popu- 
lation, causing  a  mortality  q^iite  comparable  to  that  in 
similarly  located  cities  in  other  parts  of  the  world  when 
first  invaded  by  the  scourge.  At  present  the  native  popu- 
lation furnishes  but  a  comparatively  small  proportion  of 
the  total  number  of  deaths  by  this  disease. 

Predisposing  Catjsbs. — Plethora  is  considered  by 
many  physicians,  in  the  regions  where  yellow  fever  pre- 
vails, to  be  a  predisposing  cause,  and  to  account  for  the 
greater  susceptibility  of  strangers  from  northern  coun- 
tries. Constipation  is  generally  regarded  as  conducive 
to  an  attack.  Other  predisposing  causes  are,  fatigue  from 
excessive  exertion,  debility  resulting  from  a  recent  de- 
bauch, or  from  any  other  cause,  exposure  to  the  direct 
rays  of  the  sun,  violent  mental  emotions,  such  as  grief  or 
fear  ;  and,  in  general,  any  influence  capable  of  depress- 
ing the  vital  powers,  or  any  disturbance  of  the  normal 
functional  activities  of  the  body. 

Mode  op  Infection. — Yellow  fever  is  contracted  by 
exposure  in  infected  localities,  and  not  directly  by  con- 
tact with  the  sick.  This  is  established  by  a  mass  of  evi- 
dence which  is  recorded  in  the  literature  of  the  subject, 
but  is  still  denied  by  some  physicians,  who  regard  it  as  a 
contagious  disease  in  the  same  sense  that  small-pox  and 
measles  are  contagious.  In  this  respect,  it  is  like  cholera 
and  typhoid  fever.  There  is  something  given  off  from 
the  body  of  the  sick  by  which,  when  external  conditions 
are  favorable,  new  centres  of  infection  are  established  ; 
and  it  seems  probable  that,  as  in  the  diseases  mentioned, 
this  germinal  principle  of  the  disease  is  contained  in  the 
alvine  discharges  of  the  sick.  That  it  is  not  given  off 
from  the  general  surface  of  the  body  is  an  inference 
which  we  base  upon  the  established  fact  that  the  disease 
is  not  transmitted  directljf  frorn  individual  to  individual. 
It  is  true  that  the  contagionists  bring  forward  a  class  of 
facts  which,  regarded  alone,  seem  to  give  some  support  to 
their  views,  but  we  believe  these  facts  to  be  explicable  in 
accordance  with  the  statement  above  made.  Persons  who 
successively  fall  sick  in  the  same  house,  or  on  board  ship, 
are  not  infected  one  from  another,  but  contract  the  dis- 
ease from  a  common  source,  the  infected  premises,  or 
ship.  Indirectly,  of  course,  they  contract  the  disease 
through  the  agency  of  the  individual,  or  fomites,  through 
whom  the  house  or  ship  first  became  infected. 
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Formerly  the  battle  between  the  contaglonists  and  the 
non-contagionists  was  one  involving  the  question  of  local 
origin  on  one  side,  together  with  a  strenuous  denial  of 
the  transmissibility  of  the  disease  and  the  value  of  quar- 
antine restrictions.  The  contaglonists,  on  the  other  hand, 
insisted  upon  the  exotic  origin  of  the  disease  and  its 
transmissibility  by  ships  and  persons.  And  to  this  ex- 
tent they  were  right.  There  can  be  no  doubt  that  the 
prevalence  of  the  disease  in  the  United  States  depends 
upon  the  introduction  of  an  exotic  germ  ;  but  it  also 
depends  upon  local  conditions  which  favor  the  develop- 
ment of  this  germ.  The  yellow  fever  patient,  however 
many  germs  he  may  carry  in  his  intestine  or  elsewhere, 
does  not  directly  endanger  those  who  come  near  him, 
any  more  than  a  gelatine  culture  of  the  spirillum  of 
Asiatic  cholera  or  of  the  anthrax  bacillus  places  in  danger 
the  student  of  bacteriology  who  is  engaged  in  studying  it. 

It  is  well  known  to  the  people  of  the  City  of  Mexico 
that  a  visit  to  the  sea-coast  city  of  Vera  Cruz  during  the 
epidemic  season  is  likely  to  result  in  an  attack  of  yellow 
fever.  It  is  also  well  established  that  those  who  fall  sick 
with  the  disease  after  their  return  to  the  City  of  Mexico 
never  communicate  it  to  others  who  are  closely  associated 
with  them  as  attendants,"  etc.  The  same  is  true -at  the 
health-resort  Petropolis,  located  in  the  mountains  with- 
in a  few  hours'  ride  of  the  city  of  Rio  Janeiro.  Fre- 
quently individuals  fall  sick  in  Petropolis  who  have 
visited  the  infected  city  of  Rio.  Never  do  they  com- 
municate the  disease  to  others.  This  is  also  the  experi- 
ence of  the  physicians  in  charge  of  hospitals — e.g. ,  the 
Charity  Hospital  of  New  Orleans  ;  so  long  as  the  hospital 
and  its  vicinity  remain  uninfected  cases  do  not  originate 
in  the  hospital,  although  yellow  fever  patients  may  be 
admitted  to  the  wards  with  unacclimatized  persons  suf- 
fering with  other  diseases,  and  be  cared  for  by  suscepti- 
ble attendants. 

In  his  report  upon  the  camps  established  near  Memphis 
in  the  epidemics  of  1878  and  1879,  Colonel  Cameron 
makes  the  following  statement  :  "  It  was  found  necessary 
that  the  officer  in  authority  should  set  an  example  of 
constant  indifference  to  attack  in  order  to  appease,  as  far 
as  possible,  the  constant  anxiety  of  the  population  under 
his  charge.  Especially  was  this  true  in  1878,  as  depopu- 
lation went  on  slowly  that  year,  and  infected  people 
poured  daily  into  the  camps  from  the  more  pestilential 
portions  of  the  city.  Very  many  reached  camgp  witli  the 
fever  on  them,  so  that  as  many  as  seventeen  persons  fell 
victims  in  one  night,  hot  a  few  in  their  tents.  /;;.  no  in- 
stance, Iwwever,  did  they  communicate  the  disease  to  their 
families  or  bed-fellows,  as  far  as  could  be  traced." 

In  the  same  epidemic  (1878)  Dr.  Minor  reports  that 
over  thirty  cases  were  discovered  among  refugees  in  Cin- 
cinnati, 0.,  and  says  :  "  No  physician  or  nurse  con- 
tracted the  disease,  and  in  no  instance  did  it  exhibit  any 
tendency  to  spread."  The  same  was  true  in  Nashville, 
the  same  year  ;  twenty  imported  cases  occurred  in  dif- 
ferent parts  of  the  city  without  any  local  cases  resulting 
from  them  (Report  of  Nashville  Board  of  Health).  Evi- 
dence of  this  kind  could  be  extended  to  fill  a  volume,  but 
sufficient  has  been  presented  to  establish  the  statement 
made,  and  the  reader  may  be  referred  to  the  "  Proofs  of 
Non-contagion"  in  the  second  volume  of  the  classical 
work  of  La  Roche  (pages  336-566). 

We  have  already,  in  discussing  the  nature  of  the  spe- 
cific cause  of  the  disease,  referred  to  the  fact  that  there  is 
no  satisfactory  evidence  that  the  disease  is  contracted  by 
the  use  of  contaminated  water,  as  is  the  case  in  cholera 
and  typhoid  fever.  We  quote  the  following  conclusions 
of  the  Board  of  Experts  appointed  to  investigate  the  epi- 
demic of  1878  : 

(6)  "  Yellow  fever  is  a  disease  of  singular  local  attach-, 
ments.  It  often  becomes  epidemic  in  one  section  of  a 
city,  and  sometimes  a  very  small  section  of  it,  while  it 
fails  to  present  itself  at  all  in  other  sections  of  the  same 
city,  and  in  these  localizations  it  exhibits  a  remarkable 
indifference  to  topographical  and  social  surroundings." 

(7)  "  In  the  dissemination  of  yellow  fever,  atmospheric 
air  is  the  usual  medium  through  which  the  infection  is 
received  into  the  human  system." 


Etiology  op  Epidemics. — The  development  of  an 
epidemic  of  yellow  fever,  in  places  removed  from  the 
endemic  foci  of  the  disease,  depends  upon  :  (a)  the  in- 
troduction of  the  specific  cause  by  yellow  fever  patients, 
or  through  infected  articles — fomites ;  (b)  local  condi- 
tions which  favor  the  multiplication  of  the  specific  germ 
external  to  the  body  ;  (c)  favorable  meteorological  con- 
ditions ;  ((f)  the  presence  of  susceptible  individuals  in  the 
infected  locality. 

We  quite  agree  with  the  Board  of  Experts  above 
quoted  in  the  following  conclusion  also  :  (31)  "  The  most 
frequent  agency  in  the  dissemination  of  yellow  fever 
from  place  to  place  is  found  in  yellow  fever  patients  ; 
and  more  epidemics  of  yellow  fever  have  resulted  from 
the  introduction  into  previously  exempt  places  of  per- 
sons sick  of  the  disease,  or  falling  sick  after  arrival,  than 
from  all  other  causes.  To  what  extent  the  body  of  the 
sick  person  is  responsible  for  this  result,  and  to  what 
extent  his  clothing  and  baggage  is  responsible  for  it,  is 
not  known," 

The  last  clause  in  the  above-quoted  conclusion  shows 
that  the  Board  of  Experts  admitted  the  possibility  that 
the  yellow  fever  patient  acts  simply  as  a  carrier  of  the  in- 
fectious agent,  about  his  person  or  in  his  baggage.  The 
fact  that  he  has  yellow  fever  is  evidence  that  he  comes 
from  an  infected  locality,  and  he  may  be  instrumental  in 
establishing  a  new  centre  of  infection  for  this  reason, 
rather  than  because  he  is  himself  a  victim  to  the  dis- 
ease. This  is  a  possibility  which  should  not  be  lost  sight 
of  ;  but,  reasoning  from  analogy  and  from  known  facts, 
it  seems  extremely  probable — indeed  we  may  almost  say 
certain — that  the  sick  establish  new  centres  of  infection 
because  the  infectious  agent  is  reproduced  in  their  bodies 
and  is  contained  in  their  excreta. 

That  infected  centres  may  be  established  independently 
of  the  arrival  of  sick  persons  is,  however,  beyond  ques- 
tion. A  striking  instance  of  this  is  afforded  by  an  out- 
break which  occurred  in  Madrid  in  1878.  A  circum- 
scribed epidemic  was  developed  in  this  city  about  the  first 
of  September,  which  resulted  in  a  mortality  of  thirty -five 
out  of  fifty  cases  taken  sick.  This  outbreak  was  traced 
to  importation,  although  all  of  the  cases  occurred  among 
the  permanent  residents  of  the  infected'  area.  Associ- 
ated with  the  young  people  who  first  fell  sick,  crowded 
in  the  same  rooms  with  them  to  the  number  of  ten  or  fif- 
teen in  a  room,  were  a  number  of  soldiers  recently  re- 
turned from  Cuba,  with  tlieir  baggage.  These  men  had 
themselves  suffered  from  j-ellow  fever  in  Cuba,  or  were 
acclimatized  by  long  residence  there. 

We  have  on  record  instances  which  appear  to  be  au- 
thentic, of  the  development  of  an  epidemic  as  a  result  of 
the  opening  of  a  trunk  containing  infected  clothing,  sent 
from  a  locality  where  the  disease  was  prevailing  to  one 
previously  healthy.  Epidemics  have  also  been  traced  to 
the  unloading  of  earth  ballast  from  the  shores  of  an  in- 
fected  port  upon  the  wharves  of  a  healthy  place  in  the 
j'ellow  fever  zone. 

The  first  cases  of  local  origin  in  an  epidemic  do  not,  as 
a  rule,  occur  until  some  time  has  elapsed  after  the  arrival 
of  the  infected  ship,  or  fomites,  or  sick  person  responsi- 
ble for  the  introduction  of  the  "germ."  This  interval 
may  vary  from  a  few  days  to  several  weeks,  according 
as  local  conditions  are  favorable  or  otherwise  for  the  de- 
velopment of  the  infectious  agent. 

In  the  great  epidemic  of  1878,  which  was  traced  by  Dr. 
Choppin,  President  of  the  Louisiana  State  Board  of 
Health,  to  importation  by  the  steamship  Emily  B.  Souder, 
which  arrived  from  Havana  on  the  23d  of  May,  the  first 
cases  of  local  origin  did  not  occur  until  after  an  interval 
of  five  or  six  weeks.  But  these  first  cases  occurred,  ac- 
cording to  Dr.  Choppin,  in  the  immediate  vicinity  of  the 
houses  in  which  two  of  the  oflBcers  of  the  Souder  (Clarke, 
the  purser,  and  Elliott,  one  of  the  engineers)  died  soon 
after  the  arrival  of  that  vessel. 

The  louil  conditions  which  favor  the  development  of 
the  exotic  germ  are  various  :  (a)  Latitxide.  Our  account 
of  the  geographical  limits  of  the  prevalence  of  the  dis- 
ease suffices  to  show  the  influence  of  latitude,  which  ap- 
pears to  be  simply  a  question  of  temperature,    (b)  AUi- 
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tude.     The  facts  do  not  justify  the  conclusion  that  the 
limitations  as  to  altitude  depend  soleh-  upon  the  lower 
temperature  of  elevated  regions.     As  pointed   out  by 
Hirsch,  "  the  disease  stops  short  at  many  points  in  the 
"West  Indies  where  the  climate  is  still  in  the  highest  de- 
gree tropical.     On  the  other  hand,  there  have  been  epi- 
demics in  cool  weather  at  very  considerable  altitudes,  as, 
for  example,  at  Xewcastle,  in  Jamaica"  (elevation  about 
4,000  feet).     In  the  Antilles  the  dise.ase  has  rarely  ap- 
peared at  a  height  of  more  than  700  feet.     In  Mexico  it 
has  prevailed  at  Cordova  (2,500  feet),  but  is  unknown  in 
the  cities  of  Orizaba,  Jalapa,  and  Puebla,  which  have 
an  elevation  of  more  than  3,000  feet.     In  Spain  a  single 
limited  outbreak  has  occurred  at  Madrid,  which  is  about 
2.000  feet  above  the  sealevel  ;  but  with  this  exception 
the  altitudinal  range  has  rarely  exceeded  1,000  feet.     In 
the  United  States  the  most  elevated  locality  in  which  the 
disease  has  prevailed  as  an  epidemic  is  Chattanooga, 
Tenn.,  which  is  74-5  feet  above  the  sea-level,     (c)  Yellow 
fever  is  essentiall}'  a  disease  of  the  sea-coast,  and  while  in 
great  epidemics  it  may  become  widely  diffused  in  the  in- 
terior, it  follows,  for  the  most  part,  the  course  of  navigable 
Titers,     (d)     It  is  a  disease  of  cities  and  towns  of  con- 
siderable size,  and  rarely  extends  to  small  country  vil- 
lages, or  among  the  scattered  rural  population,    (e)  In 
sea-port  towns  it  frequently  makes  its  first  appearance  in 
the  vicinity  nf  the  wharxes.  or  in  localities  frequented  by 
sailors,     (f)  Above  all,  it  is  a  disease  which  is  influenced 
by  local  unsanitai'y  conditions.     In  those  places  where  it 
is  endemic  it  haunts  the  low-lying  and  filthy  portions  of 
the  town,  and  in  epidemics  it  exhibits  a  marked  prefer- 
ence for  towns  which  are  in  an  unsanitary  condition.     It 
frequently  happens  that  when  a  town  is  invaded  the  dis- 
ease is  limited,  tor  a  considerable  time  at  least,  to  the 
filthy  portions  of  the  place,  in  which  the  degraded  vic- 
tims of  poverty  and  vice  congregate  in  ill-ventilated 
apartments,  surrounded  by  the  filth  which  accumulates 
in  such  localities  when  not  kept  under  a  rigid  sanitary 
supervision,    (g)  Decomposing  organic  matter  of  animal 
origin  seems  to  furnish  an  especially  favorable  nidus  for 
the  germ.     This  is  shown  by  its  favorite  haunts,  and  by 
the  fact  that  in  marshy  places,  in  the  vicinity  of  cities 
where  it  prevails,  and  where  vegetable  decomposition  is 
active,  it  does  not  effect  a  lodgement.    On  the  other  hand, 
the  influence  of  putrefying  organic  matter  of  animal  ori- 
gin in  the  production  of  epidemics,  has  several   times 
been  made  apparent.     Dr.  Parkes,  the  famous  English 
hygienist,  maintained  the  faecal  origin  of  the  disease,  and 
there  seems  to  be  good  reason  for  the  belief  that  the  ac- 
cumulation of  this  kind  of  filth  in  exposed  situations  is 
favorable   to  the  development  of  an  epidemic.     Condi- 
tions relating  to  soil  and  geological  formation  have  not 
been  shown  to  influence  in  an  essential  manner  the  de- 
velopment or   diffusion  of   the   disease.     On   the  other 
hand,  the  numerous  epidemics  which  have  occurred  on 
shipboard  show  that  the  disease  is  quite  independent  of 
such  conditions,  and  at  the  same  time  disprove  the  the- 
orv,  so  vigorously  maintained  by  numerous  authors  dur- 
ing the  first  half  of  the  present  century,  that  the  disease 
is  due  to  emanations  of  the  same  nature  as  those  which 
produce  the  so-called  "  malarial  fevers."     Meteorological 
conditions  control  in  a  most  decided  manner  the  preva^ 
lence  of  the  disease  in  localities  where  it  is  endemic,  and 
its  epidemic  extension  when  new  infected  centres  are  es- 
tablished among  a  susceptible   population.     The  influ- 
ence of  temperature  is  shown  by  the  fact  that  it  is  a  dis- 
ease of  the  tropics  and  of  hot  seasons  ;  that  it  prevails 
throughout  the  }'ear  in  the  cities  of  Rio  Janeiro,  Ha- 
vana,"and  Vera  Cruz,  although  to  a  much  less  extent 
during  the  cool  season  ;  while  in  more  temperate  regions 
its  prevalence  is  limited  to  the  summer  season.     It  does 
not  prevail  as  an  endemic  disease  in  places  which  have  a 
mean  winter  temperature  much  below  65°,  and  as  a  rule 
epidemics  are  uot  developed  at  a  lower  temperature  than 
75°  to  80°  Fahr.     The  approach  of  cool  weather  checks 
the  progress  of  an  epidemic,  and  it  is  arrested  completely 
when  the  temperature  falls  to  the  freezing  point.    There 
are,  however,  numerous  facts  which  indicate  that  the  in- 
fectious agent  is  not  destroyed  by  a  freezing  temperature. 


although  rendered  inactive.  Epidemics  which  have  been 
checked  by  frost  have  been  revived  by  the  recurrence  of 
warm  weather,  and  in  certain  instances  in  temperate  re- 
gions the  germ  has  survived  the  winter,  and  a  second 
epidemic  has  occurred  without  a  new  importation  (Mem- 
phis, 1878-9  ;  Cadiz,  1800-1 ;  Malaga,  1808-9).  Epidem- 
ics which  originate  early  in  the  season  often  terminate 
before  there  is  frost,  simply  because  the  susceptible  ma- 
terial is  exhausted  ;  but  when  strangers  venture  within 
the  infected  area  they  furnish  evidence  of  the  continued 
activity  of  the  morbific  poison,  by  falling  victims  to  the 
disease.  The  influence  of  season  is  shown  by  the  follow- 
ing tables : 

Mortality  from    Telloic  Ferer  in  Rio  Janeiro  during  the 
Year  1886. 


'    Total   I 
deaths.  { 


Atean 
temp. 


January 135 

Febmary 2.S4 

March 347 

April 220 

May -JS 

.Time 18 

July 9 

August 2 

September 0 

October 1 

Kovember 0 

December 1 

Total 1.015 


77.5» 
76.3° 
77.5° 
75.0° 
69.2° 
67.3° 
65.5° 
65.5° 
68.5° 
69.2° 
72.9° 
74.1° 


Total 
rainfall. 


1.03 
10.94 
3.02 
8.81 
0.35 
1.68 
1.55 
5.37 
4.59 
1.37 
1.37 
8.99 


49.00 


Mortality  from   Telloir  Ferer   in  Rio  Janeiro  from  Jan- 
vary,  1851,  to  July,  1870  (Hirsch). 

Epidemic  Feason. 

January 1.118 

February 1,760 

March 1,732 

April 1.434 

May 996 

June 557 

Total 7,697=89  per  cent. 

Mortality  from  Telloir  Ferer  in  the  City  of  Havana  for  ten 
years — 1870  to  1879,  inclusive — (Chaille,  Report  to  Na- 
tional Board  of  Health). 


Non-epidemic  season. 

July 242 

August 164 

September    lOS 

October  104 

November 116 

December 223 

Total 957=11  per  cent. 


i 

1 

1 

1 

i 

h, 

Month. 

1870. 

1871.; 

1872. 

1 

1873.  1874.1875. 1876. 'l877.  1S78.' 

1879.  II. 
>  3 

6 

1ft 

20 

32 

7, 

16 

24 

8 

26 

11     17 

Febmary . . 

4 

2:j 

13 

23 

4 

lb 

24 

y, 

13 

13     14 

March 

4 

12 

4 

07 

IS 

32 

29 

11 

5 

6     16 

April 

6 

64 

4 

37, 

-.ii 

34 

33 

8 

28 

13     24 

May 

14 

91 

IS 

127 

.S5 

32 

103 

16 

53 

40     67 

66 

201 

fi« 

37,S 

172 

142 

292 

143 

184 

237  188 

July 

119     2.34 

68 

416 

361 

187 

675 

249 

6U4 

476  328 

August 

201 

1,38 

70 

127 

416 

144 

250 

285 

374 

417  242 

September . 

91 

72 

69 

36 

186 

102 

111 

2JM 

179 

148, 120 

October. . . . 

77 

m 

38 

28 

HI 

109 

42 

1S5 

106 

44     78 

November  . 

49 

.51 

85 

6 

42 

105 

31, 

15U 

63 

31     60 

December. . 

36 

42 

73 

9 

21 

ta 

19 

76; 

34 

9    40 

Totol. . 

665 

991 

516 

1.244  1,426  1,001 1,619  1,374  1,559 

■      ;        .        i                1 

1,444 

The  above  tables  show  us  that  temperature  is  only  one  of 
several  factors  which  control  the  prevalence  of  thedisease, 
for  with  a  tolerablv  uniform  temperature  during  a  series 
of  years,  at  Vera  C'ruz  for  example,  we  have  some  years 
marked  by  a  very  considerable  mortality — e.g.,  1875,  1881 
— and  others  in  which  but  few  cases  occur,  even  during 
the  hottest  part  of  the  season— f.i?. ,  1869,  1870,  1879. 
Again,  it  happens  that  after  a  summer  of  almost  complete 
exemption  an  epidemic  is  developed  in  the  autumn  which 
runs  through  the  entire  winter  (1880-81)  (see  p.  41).  An 
important  factor,  which  does  not  usually  appear  in  statis- 
tical tables,  relates  to  the  number  of  susceptible  individ- 
uals present  at  different  times.  The  arrival,  for  example, 
of  emigrants  or  of  bodies  of  unacclimated  troops  at  Ha- 
vana or  Vera  Cruz  would  almost  inevitably  be  followed 
by  a  marked  increase  in  the  mortality  from  yellow  fever. 
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Although  the  development  of  an  epidemic  seems  to 
require  a  comparatively  high  temperature  (75°  to  80°), 
experience  shows  that  it  may  continue  in  full  force  at  a 
much  lower  temperature  (60°  to  70°),  when  local  con- 
ditions are  favorable  and  a  susceptible  population  is  ex- 
posed in  the  infected  area.  A  good  example  of  this  is 
given  by  the  epidemic  at  Chattanooga,  Tenn. ,  which  city 
was  invaded  for  the  first  time  in  1878.  We  obtain  our 
data  from  a  paper  by  Dr.  J.  H.  Vandeman. 

The  first  imported  case,  a  refugee,  was  taken  sick 
August  17th  ;  died  August  21st.  The  first  case  among 
the  residents  of  the  city  occurred  over  three  weeks  later 
(September  13th),  and  proved  fatal  on  September  19th. 
The  further  progress  of  the  epidemic,  and  the  mean  tem- 
perature for  each  week,  are  shown  in  the  following  table  : 

Epidemic  at  Chattanooga,  Tenn.,  in  1878. 


Week  ending. 

New  cases. 

Peaths. 

Mean  tem- 
perature. 

September  27tti 

40 

47 

144 

99 

74 

30 

9 

% 

21 
19 
2S 
.33 
21 
13 
4 
2 

79  71° 

70  42' 

October  11th 

October  18th 

63  14° 

October  2oth. 

56  52° 

November  Sth 

63  04° 

61.83° 

Here  we  have  an  epidemic  which  was  at  its  acme  when 
the  temperature  was  below  the  mean  temperature  of  the 
winter  months  in  Rio  Janeiro,  Havana,  or  Vera  Cruz. 
The  monthly  mean  temperature  in  the  last-named  city, 
and  the  mortality  for  each  month,  for  a  period  of  four 
years,  are  given  in  the  following  table  : 


January . . 
February, 

March 

April 

May 

June 

July 

August . . . 
September 
October . . . 
November 
December. 


16 

5 

0 

1 

7 

68 

114 

110 

62 

45 

24 

7 


69.5° 

72° 

76° 

80.5° 

84.3° 

86.9° 

85.ti° 

84.0° 

83.4° 

81.2° 

77.3° 

70.2° 


1879. 


s  a 


72.3° 

2 

72.8° 

0 

7H9» 

1 

79° 

1 

83.4° 

0 

83.5° 

0 

85.6° 

1 

86.6° 

3 

80.7° 

9 

79° 

42 

79° 

92 

73.4° 

98 

73.2° 
76.8° 
78.1° 
80.8° 
84.9° 
86.4° 
87.6° 
86.2° 
83..3° 
77.5° 
76.7° 
74.7° 


1881. 


28 
22 
29 
39 
94 
233 
132 
39 
22 
26 
IS 
4 


67.3° 
67.4° 
75.4° 
'i7.1° 
82.5° 
84.6° 
83.1° 
87.6° 
84  3° 
80.6° 
75..3° 
73.6° 


An  inspection  of  the  above  table  shows  that  after  an 
epidemic  in  the  summer  of  1878,  which  may  be  said  to 
have  lasted  from  June  to  December,  two  seasons  of  com- 
parative immunity  followed,  which  cannot  be  ascribed 
to  a  lower  temperature.  Indeed,  the  average  temperature 
for  the  six  months  from  April  to  September,  inclusive, 
was  somewhat  greater  in  1880  than  in  the  epidemic 
year  1878.  Again  we  see  that  in  1880,  after  an  unusu- 
ally healthy  summer,  yellow  fever  prevailed  to  a  con- 
siderable extent  during  the  months  of  October,  Novem- 
ber, and  December,  although  the  temperature  was  less 
than  during  the  corresponding  months  of  the  preceding 
year.  The  epidemic  impetus  continued  during  the  fol- 
lowing year,  attaining  its  maximum  of  intensity  in  the 
months  of  May,  June,  and  July,  although  in  two  of  those 
months  (May  and  June)  the  temperature  was  lower  than 
in  the  corresponding  months  of  the  preceding  healthy 
summer. 

Another  factor  of  importance  in  the  etiology  of  yellow- 
fever  epidemics  is  atmospheric  moisture  and  precipita- 
tion. Yellow  fever  is  a  disease  of  the  sea-coast,  and  of 
the  margins  of  great  rivers,  and  it  does  not  prevail  in 
arid,  desert  places  in  the  interior,  although  the  elevation 
may  be  but  little  above  the  sea-level,  and  the  temper- 
ature extremely  high.  There  is  reason  to  think  that  this 
difference  is  largely  due  to  the  difference  as  to  moisture 
in  the  atmosphere  and  in  the  soil.     Some  authors  have 


insisted  especially  upon  the  presence  of  moisture  in  the 
atmosphere  almost  to  the  point  of  saturation,  as  an  es- 
sential condition  for  the  development  of  an  epidemic. 
But,  on  the  other  hand,  epidemics  have  sometimes  oc- 
curred in  unusually  dry  seasons,  as  at  New  Orleans  in 
1841.  In  Martinique,  according  to  Dutrouleau,  yellow 
fever  has  sometimes  committed  its  greatest  ravages  after 
and  during  the  dryest  season. 

La  Roche  states  that  the  epidemics  in  Philadelphia 
were  "  connected  in  most  instances,  at  least,  with  a  de- 
ficiency of  atmospheric  and  terrestrial  humidity — though 
in  all  instances  of  its  occurrence  it  will  be  found  that, 
prior  to  the  accession  of  dry  weather,  the  earth  had  been 
more  or  less  saturated  with  rain."  As  pointed  out  by 
this  author,  "  the  coexistence  of  a  clear  atmosphere  is 
often  seen."  The  fact  seems  to  be  that,  while  a  certain 
amount  of  moisture  is  essential,  the  limits  vary  consider- 
ably. In  general,  it  may  perhaps  safely  be  said,  that  the 
degree  of  humidity  and  the  temperature  most  favorable 
for  the  rapid  decomposition  of  organic  material,  which 
forms  the  nidus  in  which  the  infectious  agent  multi- 
plies, is  the  most  favorable  for  the  epidemic  extension  of 
the  disease. 

Heavy  rains,  by  purifying  the  air  and  cleansing  the 
streets  and  sewers  of  an  infected  city,  exercise  a  favor- 
able effect  upon  its  sanitary  condition,  and  in  the  tropics 
the  commencement  of  the  rainy  season  often  puts  an  end 
to  the  prevailing  epidemic.  It  is  probable  that  the  state- 
ment made  by  some  authors,  that  upon  the  coast  of 
Guiana,  and  elsewhere  in  the  tropics,  dry  weather  is 
favorable  to  the  spread  of  the  disease,  is  but  another  way 
of  stating  the  fact  that  the  heavy  rains  of  tropical  regions 
are  unfavorable,  the  dry  weather  being  only  dry  by  com- 
parison. 

In  the  north  temperate  zone  southerly  winds  are  favor- 
able to  the  progress  of  an  epidemic,  because  of  the  el- 
evated temperature  which  accompanies  them,  and,  on 
the  contrary,  northerly  winds  have  a  tendency  to  arrest 
it.  Fresh  sea-breezes,  and  especially  the  trade-winds  in 
the  tropics,  by  reason  of  their  constancy,  are  beneficial 
from  a  sanitary  point  of  view.  They  dilute  and  carry 
away  the  poisonous  emanations  from  the  foul  and  narrow 
streets  of  infected  cities,  and  refresh  and  invigorate  the 
population. 

There  is  no  evidence  that  the  infectious  agent  of  yel- 
low fever  can  be  conveyed  by  the  wind,  in  an  active  con- 
dition, to  any  considerable  distance,  and  the  wind  has 
but  little  to  do  with  the  dissemination  of  the  disease.  In 
cities,  the  extension  of  an  epidemic  from  centres,  result- 
ing from  the  importation  of  cases,  or  fomites,  is  usually 
quite  gradual  and  independent  of  the  prevailing  currents 
of  air.  The  Board  of  Experts  appointed  by  Congress 
to  investigate  the  epidemic  of  1878  arrived  at  the  follow- 
ing conclusion  : 

"We  know  of  no  instance,  either  from  our  own  obser- 
vations or  from  the  published  records  of  yellow  fever,  in 
which  it  has  been  established  that  the  disease  has  been 
carried  to  any  considerable  distance  by  atmospheric  cur- 
rents, or  by  any  modes  or  vehicles  of  conveyance  other 
than  those  connected  with  human  traffic  and  travel." 

In  the  comparatively  small  and  land-locked  harbor  of 
Havana,  vessels  which  anchor  some  distance  from  shore, 
and  which  are  kept  in  a  good  sanitary  condition,  do  not 
suffer  from  yellow  fever,  unless  unacclimatized  members 
of  the  crew  are  permitted  to  go  on  shore.  Vessels  lying 
at  the  wharves,  on  the  contrary,  are  very  likely  to  become 
infected. 

There  are,  however,  numerous  instances  in  which  ves- 
sels have  become  infected  from  the  shore,  or  from  other 
vessels,  or  in  which  yellow  fever  has  appeared  in  places 
lying  to  the  leeward  of  infected  vessels,  in  which  the 
transmiission  of  the  disease  has  been  ascribed  to  the 
agency  of  the  wind.  It  is  difficult  to  decide  to  what  ex- 
tent this  explanation  is  correct,  for  we  would  have  to  be 
sure  that  no  direct  communication  had  occurred  before 
accepting  it ;  and  the  possibility  that  the  infection  may 
be  conveyed  to  the  shore  by  infected  articles  thrown  over- 
board, in  the  case  of  infected  vessels  anchored  to  the 
windward  of  healthy  places,  must  be  borne  in  mind. 
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Prophylaxis. — "What  has  been  said  as  to  the  etiology 
of  yellow  fever  indicates  clearly  enough  the  measures  of 
prophylaxis  to  be  taken  in  localities  subject  to  invasion. 
These  are  :  (a)  Exclusion  of  the  exotic  germ  of  the  disease 
by  the  sanitary  supervision,  at  the  port  of  departure,  of 
ships  sailing  from  infected  ports ;  and  their  thorough 
disinfection  at  the  port  of  arrival,  when  there  is  evidence, 
or  a  reasonable  suspicion,  that  they  are  infected  ;  (b)  i»i- 
lation  of  the  iick  on  shipboard,  at  quarantine  stations,  and, 
so  far  as  practicable,  in  recently  infected  places  ;  (c)  dis- 
infection of  excreta,  and  of  the  clothing  and  bedding 
used  by  the  sick,  and  of  localities  into  which  cases  have 
been  introduced,  or  which  have  become  infected  in  any 
way;  (d)  depopulation  of  infected  places — i.e.,  the  re- 
moval of  all  susceptible  persons  whose  presence  is  not 
absolutelj'  necessary  for  the  care  of  the  sick. 

The  time  quarantine  of  former  days,  which  proposed 
to  exclude  the  disease  by  detaining  ship  and  passengers 
at  a  quarantine  station  for  a  fixed  period  of  time  after  its 
arrival,  irrespective  of  its  sanitary  condition,  and  if  yel- 
low fever  occurred  on  board,  to  quarantine  the  vessel  for 
a  certain  number  of  days  after  the  occurrence  of  the  last 
case,  has  been  found  unreliable,  and  has  been  pretty 
generally  abandoned.  The  modern  method  of  exclusion, 
which  relies  upon  the  sanitary  supervision  of  the  ship  at 
the  port  of  departure,  and,  so  far  as  practicable,  while  in 
transit,  and  upon  isolation  of  the  sick  and  disinfection  of 
the  vessel,  when  cases  of  3'ellow  fever  have  occurred  on 
board,  at  a  quarantine  station  provided  with  the  appli- 
ances for  doing  this  in  an  effective  manner,  has  proved 
far  more  successful.  Reliance  upon  a  time  quarantine 
is  unsafe,  for  the  reason  that  the  vessel  may  remain  in- 
fected for  an  indefinite  period  of  time  after  the  occur- 
rence of  cases  on  board,  or  even  indejiendently  of  any 
case,  if  she  has  been  at  the  wharve.s  of  an  infected  port. 
No  more  cases  occur  after  all  of  the  passengers  and 
crew,  susceptible  to  the  disease,  have  suffered  an  attack, 
and  it  may  happen  that  there  are  no  susceptible  persons 
on  board  ;  but  the  vessel  is  none  the  less  infected  and  dan- 
gerous to  the  inhabitants  of  the  port  which  admits  her  to 
pratique  without  a  thorough  disinfection.  On  the  other 
hand,  if  we  are  to  trust  to  the  measures  indicated,  the 
sooner  they  are  put  into  execution  the  better. 

Depopulation  of  infected  ships  or  towns,  when  yellow 
fever  makes  its  appearance  during  the  epidemic  season, 
is  a  measure  of  great  importance,  which  should  be  car- 
ried out,  when  practicable,  under  proper  medical  super- 
vision. It  has  often  happened,  especially  upon  naval 
vessels,  that  the  well  are  retained  upon  the  infected  ship, 
and  the  sick  sent  to  a  hospital  on  shore,  under  the  idea 
that  the  chief  danger  lies  in  contact  with  the  sick.  This 
is  a  serious  mistake,  and  has  resulted  in  the  loss  of  many 
lives.  In  the  United  States  Army  it  is  well  understood 
that  all  susceptible  well  persons  are  to  be  removed  to  a 
healthy  locality  as  soon  as  yellow  fever  is  known  to  have 
effected  a  lodgement  in  quarters  occupied  b}'  troops.  It 
has  been  found  by  experience  that  a  move  into  camp 
checks  the  progress  of  the  disease  among  the  garrison, 
although  this  may  be  established  but  a  few  miles  from 
the  infected  barracks. 

In  the  case  of  towns  in  a  country  subject  to  invasion 
b}-  the  disease,  depopulation  often  occurs  in  a  way  which 
is"  most  dangerous  to  other  communities.  It  very  often 
happens  that  the  nature  of  the  disease  is  not  at  first  rec- 
ognized even  by  the  physicians,  and  when  recognized  the 
hope  is  cherished  that  it  will  not  become  epidemic,  until 
a  considerable  mortality,  or  the  death  of  some  prominent 
citizen,  arouses  the  fears  of  the  people,  and  a  general 
"  stampede  "  occurs.  The  attempt  has  often  been  made 
to  shut  in  the  people  of  an  infected  town  by  means  of  a 
"sanitary  cordon,"  composed  of  armed  guards.  This 
procedure  is  not  only  inhumane,  so  far  as  the  susceptible 
inhabitants  of  the  place  are  concerned,  whom  it  is  pro- 
posed to  compel  to  remain  within  the  infected  area,  but 
it  is  as  a  rule  futile  ;  for  when  a  frightened  man  desires 
to  escape  from  an  unseen  enemy,  it  is  difficult  to  keep 
him  in  a  place  not  surrounded  by  insurmountable  walls, 
or  by  an  impassable  barrier  of  some  kind. 

At  the  International  Sanitary   Conference   of    Rome 


{I880),  the  following  resolution  was  adopted,  with  a  sin- 
gle dissenting  vote — that  of  the  delegate  from  Turkey. 

' '  6.  Land  quarantines  and  sanitary  cordons  are  use- 
less." 

This  related,  it  is  true,  to  cholera,  but  it  applies  as  well 
in  the  case  of  yellow  fever.  Another  resolution,  adopted 
at  the  same  conference,  is  to  this  effect  : 

84.  "  The  measures  recommended  against  cholera  are, 
in  general,  applicable  to  yellow  fever  and  to  other  dis- 
eases which  prevail  in  epidemic  form,  under  the  influence 
of  bad  sanitary  conditions,  and  which  are  transmitted  by 
human  intercourse. 

"  The  most  effective  measures  for  preventing  the  pro- 
pagation of  diseases  of  this  class  are  : 

"  The  sanitary  improvement  of  cities  and  of  vessels 
sailing  from  infected  ports,  isolation  of  the  sick,  and  dis- 
infection of  infected  or  suspected  articles  and  localities." 

la  j'ellow  fever  we  require,  in  addition  to  this,  de- 
population of  the  infected  localities,  whenever  it  is  prac- 
ticable, and  this  should  be  effected  systematically,  and 
with  due  precautions  to  prevent  the  transportation  of  in- 
fectious material  to  other  places. 

Of  all  measures  of  prophylaxis,  those  which  relate  to 
the  sanitary  improvement  of  cities  and  towns  liable  to  be- 
come infected  are  perhaps  the  most  important.  Muni- 
cipal hygiene  has  made  great  strides  since  the  early  part 
of  the  present  century,  and  it  is  probably  to  this  fact, 
more  than  to  any  other,  that  certain  northern  cities, 
which  formerly  suffered  severely  from  j'ellow-fever  epi- 
demics, owe  their  long  immunity  from  such  visitations 
— e.g..  New  York  and  Philadelphia. 

Individual  prophylaxis  requires  the  individual,  first  of 
all,  to  avoid  infected  localities.  If  it  is  absolutely  neces- 
sary for  a  susceptible  person  to  visit  a  place  where  yellow 
fever  is  prevailing,  or  to  remain  in  one  in  which  it  has 
effected  a  lodgement,  he  should  observe  the  following 
precautions  :  Keep  away  from  low-lying  and  filthy  por- 
tions of  the  city  ;  avoid  the  vicinity  of  the  wharves,  and 
all  localities  known  to  be  centres  of  infection,  especially 
at  night ;  sleep  as  far  from  the  ground  as  possible  ;  avoid 
excesses  of  all  kinds,  and  especially  in  the  use  of  alcoholic 
drinks  ;  keep  out  of  the  sun  during  the  hottest  part  of 
the  day,  and  be  careful  not  to  become  overheated  by 
violent  exercise  ;  avoid  constipation. 

"With  reference  to  the  method  of  prophylaxis  by  inocu- 
lation, practised  in  Brazil  by  Dr.  Domingos  Freire,  and 
in  ilexico  by  Dr.  Carmona  y  Yalle,  the  writer,  after  a 
careful  examination,  has  reported  officially  that : 

"  There  is  no  satisfactory  evidence  that  the  method  of 
inoculation  practised  by  Dr.  Domingos  Freire  has  any 
prophylactic  value." 

"  The  claims  of  Dr.  Carmona  y  Yalle,  of  ^Mexico,  to 
have  discovered  the  specific  cause  of  yellow  fever  have, 
likewise,  no  scientific  basis  ;  and  he  has  failed  to  demon- 
strate the  protective  value  of  his  proposed  method  of 
prophylaxis." 

•  The  Period  op  Incubation  in  yellow  fever  does  not 
usually  exceed  four  or  five  days,  and  may  be  less  than 
twenty-four  hours.  Instances  of  a  much  longer  period 
of  incubation  have  been  given  by  various  authors — even 
as  long  as  six  weeks  or  two  months — but  we  are  satisfied 
that  these  are  due  either  to  error  in  diagnosis  or  to  the 
fact  that  the  cases  result  from  the  establishment  of  a  new 
and  unrecognized  centre  of  infection.  Those  who  be- 
lieve that  the  disease  is  only  communicated  by  personal 
contagion,  naturally  date  the  exposure  to  the  latest  date 
when  such  personal  contact  was  possible.  Thus,  when  a 
first  case  occurs  on  a  ship  at  sea  two  or  three  weeks  after 
leaving  an  infected  port,  the  period  of  incubation  is  sup- 
posed to  be  at  least  this  long.  On  the  contrary,  the  at- 
tack is  due,  in  all  probability,  to  the  fact  that  the  ship  is 
infected,  and  the  first  case  will  probably  be  quickly  fol- 
lowed by  others  which  have  no  direct  connection  with  it, 
but  result,  as  it  did,  from  exposure  on  the  infected  vessel. 
Instances  of  an  attack  occurring  within  twenty-four 
hours  after  arrival  in  a  city  where  the  disease  was  pre- 
vailing as  an  epidemic,  are  numerous  and  wfell  authenti- 
cated. Dr.  Rush  says,  in  his  account  of  the  epidemic  of 
1793  :  "  The  seeds  of  the  disease,  when  received  into  the 
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body,  were  generally  excited  into  action  in  a  few  days. 
I  met  with  several  cases  in  which  they  acted  so  as  to  pro- 
duce a  fever  on  the  same  day  on  which  they  were  re- 
ceived into  the  system."  During  the  epidemic  at  Gibral- 
tar, in  1804,  strangers  were  in  several  instances  attacked 
on  the  second  or  third  day  after  landing,  and  some  are  said 
to  have  been  seized  on  the  first  day.  According  to  Drs. 
Pariset,  Balby,  and  Franpois,  the  period  of  incubation  at 
Barcelona,  in  1831,  appeared  very  short.  "We  have," 
they  say,  "  very  strong  reasons  to  suspect,  and  these  rea- 
sons are  founded  on  facts,  that  this  period  does  not  ex- 
ceed twenty-four  hours,  or  three  days  at  most "  (La 
Roche). 

In  the  epidemic  at  Port  Barrancas,  Pla.,  in  1875,  the 
writer  had  an  opportunity  to  fix  the  limits  of  the  period 
of  incubation.  The  whole  garrison  was  exposed  in  the 
infected  locality,  and  a  number  of  cases  had  occurred, 
when  the  command  was  removed  into  camp  in  a  healthy 
place  across  the  bay — near  Port  Pickens.  On  the  day 
following  the  removal  seven  cases  were  sent  back  from 
the  camp  for  treatment  in  hospital.  The  next  day  eleven 
cases  came  from  the  camp  ;  the  following  day,  two,  and 
the  fifth  day,  two.  The  remnant,  consisting  of  forty- 
eight  individuals,  remained  in  good  health  until  a  month 
later,  when  two  cases  again  occurred  in  camp.  We  do 
not  believe  that  these  two  cases  represent  a  prolonged 
period  of  incubation,  but  siippose  that  in  the  interval  the 
camp  had  also  become  infected. 

It  is  proper  to  state  that  several  authors,  who  have  had 
great  experience,  believe  that  the  period  of  incubation 
may  be  extended  to  fourteen,  or  even  more  days — Blair, 
Rush,  Peraud. 

Clinical  History. — As  a  rule,  an  attack  of  yellow 
fever  is  not  preceded  by  any  well-marked  premonitory 
symptoms.  The  attack  may  occur  at  night  in  one  who 
went  to  bed  in  his  usual  state  of  health,  or  in  the  early 
morning  after  an  uninterrupted  sleep,  or  during  the  day 
while  engaged  in  ordinary  Occupations.  In  other  cases 
there  is  a  feeling  of  lassitude  and  discomfort  for  two  or 
three  days  prior  to  the  attack,  with  loss  of  appetite, 
slight  pain  in  the  back  and  loins,  a  feeling  of  giddiness 
or  slight  headache,  flatulent  eructations,  constipation,  a 
tendency  to  perspire  at  night,  or  upon  very  slight  exer- 
tion, and  more  or  less  muscular  debility,  together  with  a 
disinclination  for  any  mental  exertion. 

Dr.  Wragg,  who  had  charge  of  tlie  Roper  Hospital  at 
Charleston,  during  tlie  epidemic  of  1854,  made  particular 
inquiries  with  reference  to  premonitory  symptoms,  and 
states  that  "  out  of  a  total  of  285  cases  the  attack  was 
sudden  in  92 ;  in  32  it  came  on  insidiously,  the  patient 
complaining  of  malaise,  etc.,  for  a  considerable  time  ; 
and  that  101  offered  the  usual  symptoms  characterizing 
the  approach  of  fever." 

The  attack  is  commonly  inaugurated  with  a  more  or 
less  decided  chill,  which  by  its  violence  and  duration  af- 
fords some  indication  of  the  probable  severity  of  the  case. 
In  certain  grave  forms  of  the  disease,  however,  the  onset 
is  insidious,  and  is  not  marked  by  any  perceptible  chill. 
In  a  considerable  proportion  of  the  mild  cases,  also,  es- 
pecially in  the  tropics,  there  is  no  rigor,  and  the  patient 
experiences,  at  most,  only  a  slight  sensation  of  coldness, 
which  quickly  gives  place  to  that  of  heat.  If  a  ther- 
mometer is  placed  in  the  axilla  during  the  initial  chill  it 
will  be  found  that  the  temperature  is  already  consider- 
ably above  the  normal,  and  very  frequently  it  reaches 
the  highest  point  attained  during  the  entire  attack  within 
a  few  hours  from  its  inception. 

Accompanying  the  chill  are  other  nervous  phenomena, 
similar  in  kind  to  tho.se  attending  the  onset  of  other  specific 
I  Uebrile  diseases.  There  is  cephalalgia,  often  very  severe, 
and  located  by  preference  in  the  forehead  and  supra-or- 
bital region  ;  tlie  eyeballs  also  are  painful,  and  there  is 
intolerance  of  light  in  some  instances.  Pain  in  the  loins 
is  a  very  constant  and  early  symptom,  which  occasions 
much  distress,  and  sometimes  extorts  groans  and  cries 
from  the  patient.  At  the  same  time  pain  is  usually  ex- 
perienced in  the  lower  extremities,  often  of  a  very  severe 
character,  constituting  the  coup  de  barre  of  the  French 
authors ;  it  affects  especially  the  calves  of  the  legs,  the 


knees,  and  the  ankles.  These  symptoms  continue,  and 
are  even  aggravated,  after  the  rigor  has  passed  and  the 
febrile  stage  is  fully  developed  ;  in  the  meantime,  the 
face  becomes  flushed,  and  sometimes  deep-red  and  swol- 
len in  appearance  ;  the  eyes  are  shining  and  suffused, 
the  conjunctivas  more  or  less  hyperaimic  and  often  deeply 
injected,  in  severe  cases  presenting  a  fiery,  inflamed  ap- 
pearance which  is  accompanied  by  photophobia ;  the 
skin  becomes  hot  and  dry,  and  there  is  apt  to  be,  espe- 
cially in  patients  of  a  nervous  temperament,  great  rest- 
lessness and  jactitation. 

Systematic  authors  have  described  numerous  varieties 
of  the  disease,  but  these  are  for  the  most  part  simply 
different  grades  in  the  degree  of  severity,  or  depend 
upon  individual  peculiarities  and  complications.  Yel- 
low fever  is  the  same  in  all  parts  of  the  world  where  it 
occurs,  and  every  great  epidemic  furnishes  examples  of 
the  several  varieties  which  have  been  described.  It  will 
suffice  here  to  mention  the  classification  adojDted  by  One 
or  two  standard  authors.  La  Roche  gives  an  account  of 
the  clinical  history  of  the  disease  under  the  following 
headings  :  Inflammatory  species,  including  three  grades, 
intense,  mild,  and  ephemeral  ;  congestive  species,  includ- 
ing four  grades,  aggravated,  adynamic,  walking,  and 
a])oplectic.  Berenger-Feraud,  in  his  elaborate  account 
of  the  disease  as  it  prevails  at  Martinique,  classifies  the 
cases  as  follows  : 

1st  Degree. — Mild  yellow  fever. 

2d  Degree. — ^Yellovv  fellow  of  moderate  intensity  ;  A, 
cases  in  which  the  onset  is  frank  ;  B,  cases  in  which  it  is 
insidious. 

3d  Degree. — Grave  yellow  fever  ;  A,  ordinary  forms, 
including  the  gastric,  adynamic,  ataxic,  congestive,  and 
typhoid  forms  ;  B,  rare  forms,  including  the  hyper- 
iBsthetic,  gangrenous,  algid  or  choleraic,  and  hydro- 
phobic. 

4iA  Degree. — Yellow  fever  siderante. 

Different  epidemics  are  sometimes  characterized  by  the 
predominance  of  one  or  the  other  of  the  forms  described, 
and  the  character  of  the  disease,  as  to  severitj^,  often  va- 
ries greatly  during  the  same  epidemic.  The  earlier  cases 
are  sometimes  mild  and  the  mortality  small,  while  later 
the  greater  intensity  or  malignancy  of  the  poison  is  shown 
by  the  occurrence  of  a  large  number  of  cases  of  the  se- 
verest grade,  and  even  of  those  rapidly  fatal  attacks  de- 
nominated by  the  French  .siderante. 

It  is  evident,  from  the  account  given  of  the  symptoms 
manifested  at  the  outset  of  an  attack,  that  these  are  not 
sufficiently  characteristic  to  determine  the  nature  of  the 
disease,  and  in  the  absence  of  a  prevailing  epidemic  its 
early  recognition  will  depend  largely  upon  other  facts 
relating  to  the  antecedents  of  the  patient,  etc.  The  com- 
plete clinical  history  of  a  case,  however,  gives  a  tableau 
which  is  easily  recognized  by  one  who  is  familiar  with 
the  disease.  In  this  clinical  history  the  thermometric 
observations  form  a  very  important  item. 

Yellow  fever  is  a  disease  of  a  single  febrile  paroxysm., 
lasting  from  forty-eight  hours  to  seven  or  eight  days-^ 
more  commonly  from  three  to  five  days.  The  acme  of 
temperature  is  reached  at  the  outset,  and  from  this  time 
the  temperature  line  is  a  descending  one,  interrupted 
sometimes  by  a  slight  evening  exacerbation,  up  to  the  ter- 
mination of  the  first  period  of  the  Aisea&e.— febrile  stage. 
The  second  stage  is  characterized  by  great  prostration' of 
the  vital  powers,  and  lasts  from  a  few  hours  to  two  or 
three  days — stage  of  calm  ;  the  temperature  during  this 
stage  sometimes  remains  a  degree  or  more  above  the  nor- 
mal, but  more  commonly  it  is  normal,  or  even  subnormal 
for  a  time.  This  is  followed  in  severe  cases  by  a  reac- 
tionary fever  of  irregular  duration  which  presents  a  more 
or  less  remittent  character.  These  features  are  showu  in 
the  accompanying  temperature  charts. 

Naturally  the  typical  temperature  curve  is  disturbed 
by  complications — visceral  congestions,  abscesses,  paro- 
titis, etc.  It  is  also  disturbed  by  indiscretions  in  diet, 
over-active  medication,  and  by  moral  causes  (especially 
fright  and  grief).  In  mild  cases  the  acme  of  temperature 
is  reached  during  the  first  two  or  three  hours  of  the  at- 
tack.     In  more  protracted  and  severe  cases  it  is  not 
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reached  until  the  second  or  third  day,  rarely  later.  In 
an  analysis  of  193  cases  recorded  by  Faget,  Jones,  and 
myself,  the  acme  was  reached  on  the  first  day  in  103,  on 
the  second  in  54,  on  the  third  in  33,  and  on  the  fourth  in 


3.  The  temperature  rarely,  if  ever,  exceeds  108°.  The 
highest  temperature  recorded  by  Faget  was  107.3°. 
Thornton,  in  a  total  of  143  cases  occurring  at  Memphis, 
noted  a  temperature  of  108°  in  a  single  instance.*   With 
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Pig.  4668.— Temperature  Curve  of  Yellow  Fever.  1.  Mild  case  of  brief  duration  ;  male,  aged  30  ;  Fort  Barrancas,  Fla.,  1873  (Sternberg).  2.  Typical 
severe  case,  recovered  ;  male,  ai?ed  27 ;  Port  Barrancas,  Pla.,  1S73  (Sternberg).  3.  Protracted  mild  case,  recovered ;  male,  aged  27  ;  Fort  Bar- 
rancas, Pla.,  1873  (Sternberg).  4.  Typical  case  of  moderate  severity,  recovered  ;  male,  aged  .31 ;  Port  Barrancas,  Fla.,  1873  (Sternberg).  5.  Pro- 
tracted case  of  moderate  severity  {"  aegri  moven"),  recovered  (B^renger-Peraud).  6,  Typical  severe  case;  protracted;  death  on  13th  day 
(Berenger-Ferau(i).  7.  Fatal  case;  death  on  9th  day;  male,  aged  28;  Port  Barrancas,  Pla.,  1878  (Sternberg).  8.  Fatal  case,  "  morcA«  ropitfe " 
(B6renger-Feraud). 
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this  exception,  106.5"  is  the  highest  temperature  recorded 
by  him.  In  my  own  observations  106°  has  been  the 
highest  temperature  noted.  The  temperature  often  rises 
rapidly  ^ust  before  death,  and  a  very  high  postmortem 
temperature  (108°  to  110°)  is  a  common  phenomenon. 

In  certain  cases  the  initial  paroxysm  is  divided,  by  a 
more  or  less  complete  remission,  into  two  or  more  dis- 
tinct periods  of  from  two  to  four  days'  duration.  These 
cases,  which  possibly  depend  upon  a  malarial  complica- 
tion, are  not  sufficiently  numerous  to  require  a  modifica- 
tion of  the  general  statement  that  yellow  fever  is  a  con- 
tinued fever  of  a  single  paroxysm.  In  relapses,  which 
mav  occur  from  imprudence  at  any  time  after  the  ter- 
mination of  the  first  febrile  paroxysm,  the  characters  of 
the  initial  paroxysm  are  repeated,  but  in  non-fatal  cases 
the  duration  is  usually  not  so  long. 

The  pulse  in  sthenic  cases  is  full,  strong,  and  hard  at 
the  outset  of  the  attack,  and  may  reach  120  or  more  pul- 
sations in  the  minute,  more  commonly  not  more  than 
100  to  110.  It  diminishes  in  rapidity  and  force  as  the 
disease  progresses,  and  this  occurs  even  when  the  febrile 
heat  is  not  reduced  for  two  or  three  days,  and  is  consid- 
ered by  Faget  a  valuable  diagnostic  sign.  During  the 
second  stage  of  the  disease,  the  pulse,  however  hard  and 
accelerated  it  maj'  previousl}-  have  been,  becomes  preter- 
naturally  slow  and  soft.  The  feebleness  of  the  heart, 
which  seems  to  suffer  especially  from  the  action  of  the 
yellow  fever  poison,  and  which  has  undergone  a  certain 
degree  of  fatty  degeneration,  is  shown  by  this  very  com- 
pressible and  slow  pulse,  which  is  often  reduced  to  forty, 
and  sometimes  even  to  thirty,  beats  per  minute.  This 
constitutes  a  very  characteristic  feature  of  the  disease, 
and  affords  an  important  indication  for  treatment  during 
the  period  of  depression,  or  "calm." 

The  tongue  is  sometimes  but  slightly  coated  at  the  out- 
set, and  is  usually  moist :  generally  it  quickly  becomes 
covered  with  a  white  coating,  which  may  be  in  streaks  ; 
the  margins  as  a  rule  remain  red  ;  very  commonly  the 
tongue  is  narrow  and  pointed,  differing  in  this  respect 
from  the  broad,  flabby  tongue  of  the  malarial  fevers. 
In  the  progress  of  the  disease  it  often  becomes  dry,  and 
the  coating  assumes  a  brownish  color,  or  it  may  become 
very  foiil  and  loaded  with  sordes. 

The/i2c«  is  at  first  flushed  or  bright  red  and  swollen, 
or  it  may  be  of  a  dusky  violet  hue  ;  this,  with  the  deep- 
red  suffusion  of  the  eyes  in  severe  cases,  is  quite  charac- 
teristic. The  countenance  often  has  an  expression  of 
anxiety  or  pain,  or  of  dejection  ;  again  it  may  appear 
dull  and  indifferent. 

In  the  last  period  of  the  disease,  in  fatal  cases,  the 
features  become  shrunken — sometimes  bloated  and 
flabby — the  brows  are  often  contracted,  and  the  eyes 
sunken,  with  ecchymosed  lids. 

The  hyperaemia  of  the  conjunctivae  in  mild  cases  may 
be  temporary,  in  the  more  severe  ones  it  is  apt  to  last 
through  the  first  period,  and  in  quickly  fatal  cases  the 
eyes  may  be  deeply  injected  throughout.  Usually,  by 
the  third  day  a  careful  inspection  will  show  that  the  con- 
junctivae have  a  yellowish  tinge  which  becomes  more  in- 
tense as  the  disease  progresses. 

The  skin  is  hot  and  dry  in  some  cases  throughout  the 
first  period  ;  in  others  it  soon  becomes  moist  and  there 
is  a  tendency  to  free  perspiration,  which  is  readily  in- 
duced by  covering  with  blankets,  warm  drinks,  etc. 
Even  in  those  cases  in  which  the  skin  is  hot  and  dry,  the 
termination  of  the  first  period  is  marked  by  a  soft,"cool, 
and  usually  moist  surface.  In  exceptional  cases  the  skin 
remains  hot  and  dr}-  up  to  the  fatal  termination.  When 
death  occurs  in  the  stage  of  depression,  the  surface  be- 
comes cold  and  often  is  covered  with  a  clammy  sweat. 
Many  authors  have  spoken  of  a  peculiar  odor  given  off 
from  the  surface  of  yellow  fever  patients,  and  various  at- 
tempts have  been  made  to  define  its  character  by  com- 
parison with  other  known  odors.  Dr.  Rush  said  that 
it  resembled  that  of  "the  washings  of  a  gun."  Dr. 
Jackson  describes  it  as  "  sickly  and  faint,  and  not  unlike 
the  smell  of  a  fish-market." 

The  color  of  the  skin,  which  has  given  name  to  the 
disease,  is  not  always  seen,  but  usually  a  yellow  discol- 


oration begins  to  make  its  appearance  toward  the  end  of 
the  first  period,  and  later  becomes  more  intense,  lasting 
for  some  time  after  convalescence  is  established.  It 
varies  much  in  intensity,  from  a  slight  yellow  tinge  to  a 
deep  orange  or  saffron  color.  In  certain  cases  the  skin 
presents  a  mahogany  color,  or  that  of  bronze.  In  fatal 
cases  the  j'ellow  color  is  developed  immediatelj'  after 
death,  even  if  it  has  not  been  very  noticeable  before  dis- 
solution took  place. 

The  proportion  of  cases  in  which  this  3'ellow  color  of 
the  skin  is  observed  varies  greatly  in  different  epidemics, 
and  even  in  different  periods  of  the  same  epidemic.  Dr. 
Rochoux  states  that  in  the  "West  Indies  it  is  absent  in 
about  half  of  the  cases  that  recover.  Berenger-Feraud, 
referring  to  this  statement,  says  that  there  are  in  fact 
two  kinds  of  icterus  in  yellow  fever,  the  one  due  to 
blood  pigment,  denominated  by  Professor  Gubler  hema- 
plieique ;  the  other  to  bile  pigments,  and  called  by  the 
same  author  bilipheique.  The  first  is  considered  by  Fe- 
raud  to  be  constant  and  characteristic  ;  it  occurs  at  a  time 
when  the  urine  is  albuminous  and  free  from  bile,  and 
manifests  itself  about  the  beginning  of  the  second  stage 
by  a  yellow  tinge  of  the  conjunctivae,  of  the  face,  and 
of  the  skin  over  the  great  vessels.  It  coincides  with 
the  period  during  vi  hicli  the  hasmorrhagic  tendency  of 
the  disease  manifests  itself.  The  other  form  of  icterus 
appears  at  the  end  of  the  second  period,  or  during  con- 
valescence, at  a  time  when  the  urine  contains  a  notable 
quantity  of  bile  pigments  ;  it  gives  rise  to  the  deep 
orange  or  saffron  color  of  the  skin  which  is  so  striking, 
but  which  only  occurs  in  a  certain  proportion  of  the  cases, 
and  cannot  be  considered  an  essential  character  of  the 
disease.  "We  are  disposed  to  think  that  Feraud  is  quite 
right  in  this  account  of  the  icterus  of  j'ellow  fever.  A 
slight  _vellow  discoloration  of  the  conjunctivae  can  com- 
monly be  detected  during  the  second  stage,  even  in  mild 
cases  in  which  no  discoloration  of  the  skin  is  percepti- 
ble. 

Various  skin  eruptions  have  been  described  as  occur- 
ring occasionally,  but  there  is  nothing  characteristic 
about  any  one  of  them  unless  it  is  the  erythematous 
eruption  about  the  scrotum  which  Berenger-Feraud  be- 
lieves to  be  pathognomonic  of  the  disease.  Other  erup- 
tions mentioned  as  occurring  occasionally  are  petechiae, 
vesicular  and  pustular  eruptions,  livid  spots  and  vibices, 
erythematous  patches  about  the  knees  and  elbows,  or  a 
general  erythematous  eruption,  papular  eruptions,  pus- 
tules about  the  mouth,  furuncles,  etc. 

The  uriiw  in  yellow  fever,  even  during  the  first  pe- 
riod, is  reduced  in  amount  below  the  normal  standard. 
This  marked  reduction,  and  in  fatal  cases  very  com- 
monly complete  suppression,  is  a  notable  feature  of  the 
disease. 

The  presence  of  albumen  in  greater  or  less  amount,  is 
a  sj'mptom  which  is  so  constant  that  it  has  come  to  be 
generally  accepted  as  one  of  the  pathognomonic  features 
of  the  disease. 

The  diminution  in  the  amount  of  the  urinary  secretion 
in  connection  with  the  amount  of  albumen  present  is  of 
importance  in  a  prognostic  sense,  as  it  is  to  a  certain  ex- 
tent an  index  of  the  gravitj*  of  the  attack. 

The  most  marked  diminution  occurs  during  the  stage 
of  depression,  and  the  few  ounces  secreted  in  the  twenty- 
four  hours,  in  severe  cases,  are  loaded  with  albumen  to 
such  an  extent  as  to  form  coagula  which  occupj'  one- 
half  to  two-tliirds  of  the  contents  of  the  test-tube. 

In  a  series  of  observations  made  at  Fort  Barrancas, 
Fla.,  in  1875,  to  ascertain  the  amount  and  specific  gravity 
of  the  urine  in  non-fatal  cases  of  yellow  fever,  the 
writer  arrived  at  the  following  results. 

The  amount,  considered  in  connection  with  the  specific 
gravity,  is,  of  course,  an  index  of  the  total  solids  excreted. 
In  the  table  we  have  eliminated  from  the  specific  gravity 
column  the  constant  factor,  1,000.  The  amount  for  the 
first  day  is  no  doubt  too  small,  on  account  of  the  urine 
having  been  only  partly  collected.  It  will  be  noted  that 
the  amount  increases,  while  the  specific  gravity  dimin- 
ishes, from  the  outset  of  the  attack  up  to  the  time  of 
complete  convalescence. 
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Taking  the  average  of  sixteen  non-fatal  cases,  I  ob- 
tained the  following  results  : 

Amount 
in  flula  ounces,  y  S.  G.— 1000 

1st    day  of  veUow  fever S  x  23  =  1S4 

■M        '•         "■'  "       11.5x-25  =  2S- 

3d       "  '■  '•      IB  X   is  =  448 

4th      "         "  ■■      18x2-2  =  396 

5th      "  "  "      19x22  =  418 

6th 20x92  =  440 

7th      "  ■■  '■        22x21  =  462 

8th 22  X  19  =  418 

9th      ■■  ■  "      23  X  16=  36S 

10th    '■  '  "      28x13  =  364 

11th 37  X  11  =  407 

rjth    ■'  ■'  •■      41x13  =  533 

It  -nill  be  seen  that  the  product  of  the  amount,  multi- 
plied by  the  specific  gravity,  is  tolerably  uniform  from 
the  third  to  the  twelfth  day,  and  that  this  uniformity  is 
preserved  by  a  daily  falling  off  of  the  specific  gravity  to 
compensate  for  the  dail}-  increase  in  quantit_v.  To  ascer- 
tain the  product  of  amount  multiplied  by  specific  gravity 
in  patients  convalescent  from  yellow  fever  at  a  later  date, 
I  had  the  urine  passed  by  sixteen  convalescents,  on  full 
diet,  who  had  been  out  of  bed  from  ten  to  twenty  days, 
preserved  and  measured.  The  result  was  that  the  ave- 
rage of  amount,  multiplied  by  the  specific  gravity  for  the 
sixteen  cases,  was  491 — a  product  but  little  in  excess  of 
that  obtained  during  the  continuance  of  the  fever  when 
the  patients  were  quiet  in  bed.  The  figures  in  the  table 
may  then  be  taken  as  representing,  approximately,  the 
normal  quantit}"  of  urinary  solids  which  should  be  ex- 
creted daily  during  the  progress  of  an  attack  of  yellow 
fever ;  and  if  the  amount  falls  materially  below"  these 
figures,  defective  excretion  may  be  premised,  and  treat- 
ment and  prognosis  governed  accordingly. 

In  mild  cases,  only  a  slight  trace  of  albumen  may  be 
found  in  the  urine  for  a  day  or  two,  but  usually  the  de- 
posit is  sufficiently  abundant  after  the  second  day  to  leave 
no  doubt  as  to  its  character  ;  it  becomes  more  abundant 
at  the  termination  of  the  first  stage,  and  in  severe  cases 
throughout  the  stage  of  calm,  at  which  time  suppression 
is  very  liable  to  occur,  especially  if,  as  a  result  of  expos- 
ure, the  cutaneous  transpiration  is  checked.  The  early 
appearance  and  abundant  presence  of  albumen  is  gen- 
erally recognized  as  an  evil  prognostic.  The  reappear- 
ance of  albumen,  after  it  has  once  disappeared,  indicates 
a  relapse. 

The  amount  of  urea  eliminated  by  the  kidneys  is  less 
than  normal,  and  in  inverse  proportion  to  the  severity  of 
the  attack.  According  to  Cunisset,  the  quantity  is  gen- 
erally in  proportion  to  the  amount  of  urine  secreted, 
and  when  the  amount  increases  it  is  a  favorable  symp- 
tom. TTric  acid  is  also  said  by  this  author  to  be  present 
in  diminished  quantity,  but  in  much  less  proportion  than 
the  urea.  He  says:  ""We  have  seen  urine,  containing 
only  seven  grams  of  urea  per  litre,  give  a  relatively  abun- 
dant deposit  of  uric  acid."  Bile-pigments  usually  appear 
in  the  last  days  of  sickness,  and  their  presence  is  gen- 
erally considered  a  favorable  prognostic  sign.  In  excep- 
tional cases  the  urine  may  contain  blood,  from  renal  or 
vesical  haemorrhage.  The  urine  in  yellow  fever  almost 
invariabh'  presents  a  decided  acid  reaction. 

The  symptoms  connected  with  the  nercous  system  are 
varied.  In  mild  cases  the  intellect  remains  undisturbed, 
and  only  a  moderate  amount  of  transient  pain  in  tlie 
head  and  back  marks  the  onset  of  the  attack.  In  severe 
cases  the  frontal  headache  and  rachialgia  are  most  dis- 
tressing, and  may  last  throughout  the  first  period  of  the 
disease.  This  stage  is  also  one  of  great  restlessness  and 
jactitation  ;  the  patient  sleeps  but  little,  and  his  sleep  is 
apt  to  be  disturbed  by  distressing  dreams  ;  the  mind  often 
seems  to  be  in  a  state  of  tension,  the  patient  is  watchful, 
excited,  and  anxious.  In  other  cases  the  mind  is  calm, 
and  in  others,  again,  there  is  a  condition  of  apparent  ap- 
athy or  indifference.  Delirium  is  not  a  very  common 
symptom  in  yellow  fever,  and  the  intellect  often  remains 
unclouded  throughout,  even  in  fatal  cases.  Some  cases, 
however,  are  attended  with  incoherency  of  ideas,  or  hal- 
lucinations, and  in  some  there  is  active  delirium.  More 
frequently  the  mind  falls  into  a  torpid  condition,  the  pa- 


tient is  somnolent,  and,  wlien  awakened,  is  disposed  to 
be  taciturn.  A  certain  number  of  fatal  cases  are  charac- 
terized by  active  delirium,  followed  by  coma,  and  a 
greater  number  by  coma  gradually  developed.  In  a 
limited  number  of  cases  death  is  preceded  by  convul- 
sions, and  occasionally  tetanic  symptoms  of  more  or  less 
general  character  have  been  noted.  Among  the  nervous 
symptoms  may  be  mentioned  deep  sighing  respiration, 
sometimes  of  a  spasmodic  character.  Naturally  the  res- 
piration is  increased  in  frequency  during  the  febrile 
stage ;  in  the  stage  of  calm  it  again  becomes  normal  in 
mild  cases,  or  sighing  and  spasmodic  in  those  of  a  graver 
character. 

There  is  complete  anoreJM  during  the  first  stage  of  the 
disease,  but  when  the  remission  occurs  patients  are  very 
likely  to  desire  food,  and  even  to  insist  upon  having  it. 
TJdrst  is  a  constant  symptom  during  the  febrile  stage, 
and  also  in  the  second  period,  especially  when  there  is 
frequent  and  copious  vomiting — black  vomit.  Thebouels 
are  commonly  somewhat  constipated  at  the  outset.  In 
the  second  period  of  the  disease  there  is  apt  to  be  more 
or  less  diarrhoea,  and  in  fatal  cases  a  dark  fluid  is  often 
discharged  from  the  bowels,  resembling  precisely  that 
from  the  stomach.  Occasionally  there  is  a  discharge  of 
pure  blood,  the  result  of  intestinal  hsemorrhage.  A 
choleraic  form  of  the  disease  is  sometimes  met  with,  in 
which  there  is  profuse  diarrhoea  and  collapse,  similar  to 
that  in  the  algid  stage  of  Asiatic  cholera. 

Symptoms  connected  with  the  stomach  form  a  promi- 
nent part  of  the  clinical  history  of  yellow  fever.  The 
characteristic  black  vomit  which  has  so  much  occupied 
the  attention  of  medical  authors,  is  for  the  vulgar  the 
most  striking  feature  of  the  disease,  and  even  many 
physicians  reserve  their  diagnosis  in  early  cases  during 
an  epidemic  until  they  have  had  ocular  evidence  that  the 
vomited  matter  is  black.  The  common  name  of  the  dis- 
ease in  Spanish  countries — tomito — refers  to  this  symp- 
tom. Tet  in  a  majority  of  the  cases  there  is  no  vomit- 
ing of  black  matter.  Indeed,  this  is  recognized  as  a  very 
grave  symptom,  and  although  a  considerable  number  of 
recoveries  occur  after  the  characteristic  black  vomit  has 
been  ejected,  this  may  be  considered  an  exception  to  the 
general  rule. 

Vomiting  is  a  common  symptom  during  the  first  period 
of  the  disease  ;  sometimes  the  fluid  ejected  has  a  yellow 
color  from  the  presence  of  bile,  but  more  frequently  it  is 
colorless  and  consists  only  of  the  Quids  ingested,  contain- 
ing, in  suspension,  a  little  mucus  from  the  stomach  ;  it  is 
almost  always  acid.  In  favorable  cases  vomiting  ceases 
with  the  first  period  of  the  disease  ;  in  those  of  a  graver 
character,  after  an  interval,  perhaps,  of  twenty-four 
hours  or  more,  during  which  there  is  more  or  less  gas- 
tric distress,  or  a  feeling  of  weight  and  discomfort,  vom- 
iting again  occurs,  either  of  a  clear  acid  fluid,  or  of  one 
of  the  varieties  of  black  vomit.  At  first  the  black  ma- 
terial may  be  in  the  form  of  little  flocculi  suspended  in  a 
transparent  fluid — "coffee-ground  vomit,"  and  as  the 
case  progresses  the  amount  of  this  material  increases, 
until  the  whole  fluid  appears  to  be  uniformly  black. 
Upon  allowing  it  to  stand,  however,  it  commonly  sepa- 
rates into  two  portions,  and  it  will  be  seen  that  it  still 
consists  of  a  clear  liquid  with  the  black  matter  in  sus- 
pension. Upon  microscopic  examination  it  will  be  found 
that  the  colored  material  is  made  up  of  little  masses 
which  are  not  black,  but  have  a  yellowish-brown  color. 
A  careful  examination  of  recent  specimens  shows  that 
these  little  masses  contain  decolorized  and  more  or  less 
deformed  red  blood-corpuscles,  and  granular  leucocytes, 
and  that  the  brown  matter  is  diffused  about  these  ag- 
glomerated cellular  elements,  and  the  matrix  of  mucus 
in  which  they  often  seem  to  be  included.  There  is  no 
doubt  that  the  black  vomit  is  due  to  passive  hsemorrhage 
from  the  gasti-ic  mucous  membrane,  although  this  has 
been  disputed  by  some  recent  authors — Freire,  Carmona, 
Gibier.  Formerly  it  was  maintained  by  some  that  the 
black  matter  was  a  secretion  from  the  stomach,  and  by 
others  that  it  was  "  vitiated  black  bile."  I  have  myself 
repeatedly  verified  the  fact  by  microscopic  examination, 
that  it  contains  the  cellular  elements  of  the  blood.     la 
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certain  cases  there  is  vomiting  of  pure  blood,  resulting 
from  more  active  gastric  lisemorrhage.  The  black  vomit 
is  not  alvpays  discharged  during  life,  but  it  is  extremely- 
rare  not  to  find  it  in  the  stomach  after  death. 

The  fact  that  the  gastric  mucous  membrane  is  seriously 
involved  in  this  disease  is  shown  not  alone  by  the  vomit- 
ing, the  passive  hemorrhage,  and  the  post-mortem  ap- 
pearances, but  also  by  the  constant  feeling  of  discomfort 
or  pain  in  severe  cases,  and  by  a  marked  tenderness 
upon  pressure  over  the  epigastrium. 

Hsemorrhage  may  occur  not  only  from  the  mucous 
membrane  of  the  stomach  and  intestine,  but  also  from 
that  of  the  mouth,  nose,  bladder,  and  uterus,  and  even 
from  the  eyes  or  ears.  In  some  epidemics  epistaxis  is 
quite  common  ;  it  may  occur  during  the  first  period  of 
the  disease,  but  is  more  frequent  during  the  second,  at 
which  time  the  general  tendency  to  hasmorrhage  is  de- 
veloped. Next  to  epistaxis,  hsemorrhage  from  the  buccal 
mucous  membrane,  and  especially  from  the  tongue,  the 
gums,  and  the  lips,  is  the  most  frequent. 

In  mild  cases  of  yellow  fever,  convalescence  is  quickly 
established.  Instead  of  the  usual  depression  which 
marks  the  second  stage  of  the  disease,  the  patient,  after 
a  fever  of  three  to  five  days'  duration,  may  enter  almost 
immediately  into  convalescence,  and  within  a  week  may 
be  ready  to  resume  his  usual  avocations.  But  in  severe 
cases,  convalescence  is  often  slow  and  maybe  interrupted 
by  various  complications — parotitis,  buboes,  furuncles, 
abscesses,  hepatitis,  diarrhoea.  In  the  army,  experience 
shows  that  but  few  of  those  attacked  are  able  to  resume 
their  duties  in  less  than  ten  days,  and  a  considerable  num- 
ber remain  in  hospital  from  thirty  to  fifty  days.  Blair 
found  the  average  number  of  days,  during  which  pa- 
tients were  retained  in  hospital  after  convalescence  was 
established  to  be  6.5.5  for  mild  cases,  and  7.91  for  grave 
cases. 

Relapset  occur  for  the  most  part  during  the  early  pe- 
riod of  convalescence,  or  before  it  is  fairly  established  ; 
they  are  generally  regarded  as  even  more  dangerous  than 
the  first  attack.  Occasionally  a  relapse,  or  second  attack, 
occurs  as  late  as  from  two  to  four  weeks  after  the  termi- 
nation of  the  febrile  period  of  the  first  attack. 

Progkosis. — The  prognosis  in  yellow  fever  should  al- 
ways be  guarded,  for  not  only  is  it  a  very  fatal  disease  in 
its  severer  forms,  but  cases  which  appear  mild  at  the 
outset  may  suddenly  assume  a  grave  character.  It  is 
more  favorable  in  the  case  of  women  and  children  than 
with  men,  and  is  especially  unfavorable  in  those  of  in- 
temperate habits,  and  in  plethoric  persons  who  have  re- 
cently arrived  in  the  infected  locality.  The  principal 
guide  in  forming  a  prognosis  at  the  outset  of  a  case  is 
furnished  by  the  temperatui-e  observations.  When  the 
body  heat  does  not  go  above  103°  to  103^°  F.  during  the 
first  two  days,  a  favorable  result  may  be  anticipated. 
Later,  the  amount  and  character  of  the  urinary  secretion 
is  tlie  most  important  prognostic  indication.  When  this 
is  scanty  and  heavily  loaded  with  albumen,  the  case  is 
very  grave,  although  the  general  appearance  of  the  pa- 
tient may  be  favorable,  and  he  may  insist  that  he  is  "  all 
right "  and  wants  something  to  eat.  On  the  other  hand, 
hopes  of  a  favorable  issue  may  be  entertained  even  in 
cases  characterized  by  great  prostration,  and  in  which  the 
heemorrhagic  tendency  is  pronounced,  if  the  urinary  se- 
cretion is  tolerably  abundant  and  the  quantity  of  albumen 
small.  The  throwing  up  of  black  vomit  is  by  no  means 
a  fatal  sign,  but  as  a  rule  the  passive  hajmorrhages 
which  occur  during  the  second  stage  of  the  disease  are 
of  grave  import.  Epistaxis  occurring  during  the  first 
stage  has  been  considered  by  some  authors  a  favorable 
event  (?). 

The  early  appearance  of  jaundice  is  an  unfavorable 
sign  ;  as  is  also  frequent  vomiting,  and  great  distress  and 
tenderness  in  the  epigastric  region.  Intense  and  long- 
continued  injection  of  the  conjunctivse,  giving  the  eyes  a 
fiery-red  color,  is  unfavorable.  Delirium,  great  restless- 
ness and  jactitation,  and  sighing  respiration,  are  all  symp- 
toms which  give  reason  for  anxiety  as  to  the  result. 

The  prognostic  indications  as  furnished  by  temperature 
observations  are  shown  in  the  following  table,  made  by 


the  writer,  some  3'ears  since,  from  a  series  of  cases  in 
which  a  complete  and  careful  record  had  been  made  : 


Cases  in  which  the  tem- 
perature was 

Xo.  of  cases. 

No.  of 
deaths. 

1 

Percentage  of 
j    deaths  to  cases. 

107°  and  above 
108°  —  107° 
105°  —  106" 
104°   —  105° 
10.3°  —  104° 
102°  —  103° 
101°  —  102° 

13 

9 

36 

60 
87 
29 
15 

13 
9 
22 
24 
6 
0 
0 

'                100 

100 

61 

SO 

7  nearly 

Total 

269 

74 

1              27.5 

MoKTALiTY. — The  mortality  from  yellow  fever  varies 
greatly  in  different  epidemics  and  among  different  classes 
of  the  community. 

Among  the  natives  of  cities  in  which  the  disease  is  en- 
demic, or  in  which  it  has  frequently  prevailed  as  an  epi- 
demic, it  may  be  as  low  as  from  seven  to  ten  per  cent. 
One  reason  for  this  comparatively  small  mortality  is 
found  in  the  fact  that  a  considerable  proportion  of  the 
cases  in  such  a  communit}-  are  among  children.  Among 
unacclimated  adults  the  mortality  ranges  from  twenty  to 
sixty  per  cent.,  and  under  certain  circumstances  even  ex- 
ceeds the  latter  figure.  In  the  great  Philadelphia  epidem- 
ics of  the  last  and  the  beginning  of  the  present  century, 
the  mortality  was  from  twenty  to  eighty  per  cent.  In 
the  French  Antilles,  according  to  Dutrouleau,  the  mortal- 
ity during  the  years  1851  to  1857,  inclusive,  ranged  from 
13.9  per  cent,  to  ."50  per  cent.  Blair  gives  the  mortality 
at  the  Seaman's  Hospital  at  Georgetown  (Demerara)  in 
1838  as  19.5  per  cent. 

At  Vera  Cruz  the  mortality  for  seven  years  (1875-1881), 
according  to  Dr.  Molina's  statistics,  was  41.78  per  cent, 
in  the  hospital  for  men,  and  41  per  cent,  in  the  hospital 
for  women.  In  Rio  Janeiro  the  mortality  for  the  year 
1870  was  17.4  per  cent.  In  the  epidemic  of  1873,  it  was 
23.3  per  cent. 

The  mortality  among  the  Spanish  troops  in  Cuba,  ac- 
cording to  the  statistics  of  Dr.  Bastarreche,  was,  in  the 
year  1855,  24.31  per  cent,,  and  in  the  royal  navy  17.8  per 
cent. 

Dr.  Bemiss  gives  the  mortality-rate  for  the  city  of 
New  Orleans,  during  the  great  epidemic  of  1878,  as  16.66, 
and  classifying  the  cases  according  to  age,  has  con- 
structed a  table  which  we  have  used  on  a  preceding  page 
(page  52). 

The  day  of  death  is  given  by  Berenger-Feraud  as  foL 
lows,  in  a  total  of  1,059  cases  occurring  in  the  French 
Antilles : 

Died  on  the  second  day,  16  =  1.5  per  cent.  ;  third  day, 
56  =  5.3  per  cent.  ;  fourth  day,  141  =  13.4  per  cent.  ; 
fifth  day,  165  =  15.7  per  cent.  :  sixth  day,  177  =  16.9 
per  cent.;  seventh  day,  151  =  14.3  per  cent.;  eighth  day, 
89  =  8.5  per  cent.;  ninth  day,  42  —  3.9  per  cent.;  tenth 
day,  35  =  3.3  per  cent. ;  eleventh  day,  28  =  2.6  per  cent. ; 
twelfth  day,  34  =  3.2  per  cent.;  thirteenth  day,  35  =  2.3 
percent.;  fourteenth  day,  21  —  1.9  per  cent.;  fifteenth 
day,  8  =  0.7  per  cent.;  sixteenth  day,  7  =  0.6  per  cent.; 
seventeenth  day,  13  =  1.2  per  cent.;  eighteenth  day,  6  ; 
nineteenth  day,  6  ;  twentieth  day,  7  ;  twenty-first  day,  3  ; 
twenty-second  day,  3  ;  twenty-third  day,  5  ;  twenty-fourth 
day,  3  ;  twenty-fifth  day,  3  ;  twenty-sixth  day,  5  ;  twenty- 
seventh  day,  1  ;  twenty-eighth  day,  1  ;  twenty-ninth 
day,  2 ;  thirtieth  day,  1  ;  thirty-first  day,  3  ;  thirty- 
second  day,  1  ;  thirty-third  da}-,  1  ;  thirtj'-sixth  day,  1. 
This  table  shows  that  sixty-seven  per  cent,  of  the  whole 
number  died  during  the  first  week,  and  eighty-two  per 
cent,  during  the  first  ten  days.  In  a  similar  table  con- 
structed by  Dr.  Clements,  of  the  United  Slates  Army, 
out  of  a  total  of  111  fatal  cases,  death  occurred,  during 
the  first  week,  in  seventy-three  per  cent. ;  during  the  first 
ten  days  in  eighty -two  per  cent. 

Diagnosis.— Notwithstanding  the  well-marked  feat- 
ures of  a  typical  case  of  yellow  fever,  it  very  often  hap- 
pens that  the  early  cases  in  an  epidemic  are  not  recog- 
nized, and  even  in  fatal  cases,  with  the  assistance  of  an 
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autopsy,  physicians  not  previously  familiar  with  the  dis- 
ease often  differ  as  to  the  diagnosis.  At  the  outset  of  an 
attack,  Indeed,  there  is  nothing  sufficiently  characteristic 
in  the  symptoms  to  enable  even  an  expert  to  decide  defi- 
nitely that  the  case  is  yellow  fever,  although  there  are 
certain  indications  which  may  give  him  a  strong  sus- 
picion that  it  is.  The  flushed  face,  fiery-red  eyes,  pointed 
tongue,  supra-orbital  pain,  rachialgia,  etc.  When  such  a 
case  occurs  during  the  epidemic  prevalence  of  yellow 
fever,  in  a  stranger,  or  at  one  of  its  endemic  foci,  the  in- 
ference usually  is  that  the  individual  has  yellow  fever  ; 
but  this  inference  is  sometimes  a  mistake,  and  more  than 
one  stranger  is  sent  to  the  yellow  fever  hospital— Jura- 
juba — of  Rio  Janeiro,  who  turns  out  to  have  some 
other  febrile  complaint,  sometimes  one  of  the  eruptive 
fevers.  A  case  in  one  of  our  own  sea-port  cities,  with 
precisely  the  same  symptoms,  occurring  at  a  time  when 
yellow  fever  was  not  prevailing,  would  almost  infallibly 
be  pronounced  "malarial  fever,"  or  "  bilious  fever,"  or 
"  remittent  fever,"  as  soon  as  it  was  evident  that  it  was 
not  one  of  the  specific  eruptive  fevers.  And  this  diagnosis 
would  very  probably  be  maintained,  if  no  evidence  could 
be  found  that  the  individual  had  been  exposed  to  yellow 
fever,  even  if  the  further  clinical  history  of  the- case  cor- 
responded with  that  of  this  disease.  It  is  in  this  way 
that  a  series  of  cases,  occurring  perhaps  in  the  practice  of 
several  different  physicians,  at  the  outset  of  an  epidemic, 
are  frequently  called  by  some  other  name. 

The  fact  that  the  early  cases  in  an  epidemic  are  some- 
times of  a  mild  character  adds  to  the  liability  to  error. 
A  man  has  a  chill  followed  by  fever,  and  receives  in  the 
next  forty-eight  hours  several  full  doses  of  quinine  ;  at 
the  end  of  this  time  his  fever  has  disappeared,  and  with 
the  exception  of  a  certain  amount  of  debility,  and  per- 
haps an  irritable  stomach,  he  feels  quite  well.  The  in- 
ference is  that  he  had  an  attack  of  malarial  fever  which 
was  cut  short  by  the  treatment  ;  perhaps  it  was  so,  but 
the  inference  is  the  same  in  either  case.  I  have  seen 
cases  in  the  hospitals  of  Vera  Cruz,  for  example,  in 
which  there  was  a  slight  amount  of  albumen  in  the  urine, 
and  in  which  the  depression  and  slow  jjulse  following  a 
.single  febrile  paroxysm  of  brief  duration  seemed  to  me 
to  be  characteristic  of  a  mild  attack  of  yellow  fever,  but 
in  which  the  diagnosis  was  malarial  fever  ;  and  the  brief 
duration  of  the  attack  was  ascribed  to  the  full  doses  of 
quinine  which  had  been  administered.  I  have  seen  pre- 
cisely similar  cases  during  the  prevalence  of  an  epidemic 
of  yellow  fever,  in  which  no  quinine  was  given,  and  in 
which,  notwithstanding,  the  febrile  paroxysm  was  of 
brief  duration  and  did  not  return.  For  example,  the 
case  represented  by  chart  1,  in  Fig.  4668.  This  case  by 
itself  could  not  have  been  diagnosed  as  yellow  fever,  but 
occurring  as  it  did  with  several  others  of  the  same  mild 
character,  side  by  side  with  severe  and  fatal  cases  of  this 
disease,  I  did  not  doubt  that  it  was  due  to  the  same 
specific  cause,  and  was  in  fact  a  case  of  yellow  fever. 
The  occurrence,  in  a'  southern  sea-port,  of  a  group  of 
cases  of  ephemeral  fever,  in  a  particular  locality,  especi- 
ally among  the  colored  population,  should  always  arouse 
suspicion  and  lead  to  investigation.  When  in  such  a  city, 
or  in  any  place  within  the  limits  of  yellow  fever  invasion, 
and  during  the  summer  months,  we  hear  that  a  "  malig- 
nant form  of  malarial  fever  "  has  appeared  in  a  certain 
limited  area,  a  single  house  or  square,  or  district,  we 
shall  not  be  apt  to  go  wrong  in  the  inference  that  the  dis- 
ease is  yellow  fever.  Malignant  forms  of  malarial  fever 
belong  to  the  country  rather  than  to  the  city,  and  cases 
do  not  occur  in  groups  within  city  limits,  where  the 
malarial  poison  is  not  generated  in  its  most  intense  form, 
if  at  all.  Formerly,  very  much  uncertainty  as  to  diag- 
nosis arose  from  mistaken  ideas  as  to  the  etiology  of  the 
disease.  A  considerable  number  of  physicians  in  the 
United  States  maintained  that  yellow  fever  and  the  mala- 
rial fevers  are  closely  allied,  if  not  identical,  diseases,  due 
to  the  same  general  causes,  and  the  idea  was  very  prev- 
alent that,  under  the  influence  of  meteorological  condi- 
tions, a  mild  form  of  malarial  fever  might  be  trans- 
formed into  the  malignant  yellow  fever.  Under  this 
idea,  physicians  felt  justified  in  calling  the  mild  cases  in 


an  epidemic  malarial  fever,  and  in  reserving  the  name 
yellow  fever  for  those  in  which  a  yellow  skin,  highly 
albuminous  urine,  and  black  vomit  made  up  the  clinical 
tableau  to  which  they  gave  the  name  yellow  fever.  Of 
these  three  prominent  features,  only  one  is  a  constant 
character  which  can  serve  in  establishing  the  diagnosis 
in  mild  cases.  This  is  the  presence  of  albvmen  in  the 
urine.  At  some  period  of  the  disease,  even  in  the  mildest 
cases,  there  will  be  a  distinct  trace  of  albumen  in  the 
urine,  as  shown  by  the  usual  tests,  and  this  will  generally 
be  sufficiently  abundant  to  leave  no  doubt  in  the  mind 
of  the  observer  as  to  the  nature  of  the  precipitate.  In 
sixt3'-one  cases  occurring  during  an  epidemic  in  Jamaica, 
Bonnet  found  albumen  present  for  the  first  time  :  in  3 
cases  on  the  first  day  ;  in  11  cases  on  the  second  day  ;  in 
19  cases  on  the  third  day  ;  in  14  cases  on  the  fourth  day  ; 
in  6  cases  on  the  fifth  day  ;  in  4  cases  on  the  sixth  day  ; 
in  4  cases  on  the  seventh  day  ;  in  1  case  on  the  eighth  day. 
It  will  be  seen  that,  in  by  far  the  larger  number  of  cases, 
the  presence  of  albumen  was  verified  on  the  second,  third, 
or  fourth  day  The  value  of  this  test  in  the  differential 
diagnosis  of  yellow  fever  is  indisputable.  It  is  true  that 
a  trace  of  albumen  is  sometimes  found  in  the  urine  of 
severe  cases  of  fevers  of  malarial  origin,  but  in  cases  of 
yellow  fever  of  equal  severity,  as  compared  with  these, 
the  precipitate  would,  as  a  rule,  be  very  abundant  on  the 
third  or  fourth  day  of  sickness,  forming  a  deposit  to  the 
extent  of  one-fourth  to  one-half  the  contents  of  the  test- 
tube,  or  even  more.  At  the  sanie  time,  a  microscopical 
examination  would  show  the  presence,  iti  the  urine, 
of  numerous  granular  casts  from  the  tubuli  uriniferi. 
These  are  found  also,  although  in  a  smaller  number,  in 
the  urine  of  the  milder  cases  during  the  second  stage  of 
the  disease.  For  diagnostic  purposes  the  character  of  the 
febrile  paroxysm,  and  especially -the  phenomena  follow- 
ing this  which  mark  the  second  stage  of  the  disease,  are 
the  most  important.  The  characteristics  of  the.  tempera- 
ture curve  are  sufficiently  shown  by  the  charts  of  typical 
cases  in  Fig.  4668.  It  must  be  remembered,  however, 
•  that  while  the  stage  of  depression  is  commonly  marked 
by  a  normal,  or  even  subnormal,  temperature,  in  a  con- 
siderable number  of  severe  and  fatal  cases  the  tempera- 
ture still  remains  a  degree  or  two  above  the  normal  when 
the  cool  skin  and  slow,  soft  pulse  would  indicate,  if  the 
thermometer  were  not  used,  that  there  was  complete  apj'- 
rexia  ;  or  again  the  skin  remains  dry,  and  the  patient  falls 
into  a  typhoid  condition,  with  a  fluctuating  temperature, 
without  having  had  a  complete  remission  of  febrile  heat. 
The  second  stage  of  the  disease  is,  however,  commonly 
well  marked  in  non-fatal  cases,  and  is  its  most  character- 
istic feature  ;  the  remarkabl}'  slow  and  soft  pulse  ;  the  evi- 
dent prostration  of  the  vital  powers,  although  the  patient 
may  be  comfortable,  and  even  cheerful,  and  desirous  of 
getting  up,  or  of  taking  food  ;  the  yellow  tinge  of  the  con- 
junctivEe  and  skin — not  always  present ;  the  tenderness  on 
pressure  in  the  epigastric  region,  and  often  a  feeling  of 
weight  and  distress  in  this  region,  attended  with  intense 
thirst  and  vomiting  of  a  transparent  acid  fluid,  or  of 
the  characteristic  black  vomit  ;  the  tendency  to  passive 
hsemorrhage  from  the  ihucous  surfaces  of  the  mouth  or 
nose  ;  oozing  of  dark  blood  from  the  gums,  or  lips,  or 
sides  of  the  red  and  fissured  tongue  ;  the  scanty  urinary 
secretion  and  the  jjresence  of  albumen,  usually  in  con- 
siderable amount  ;  all  of  these  symptoms  constitute  an 
ensemble  that  for  the  practised  eye  and  hand  is  unmis- 
takable. 

The  differential  diagnosis  from  bilious  remittent  fever, 
with  which  yellow  fever  has  frequently  been  confouiided, 
is  not  always  possible  at  the  outset  of  an  attack,  but  the 
contrast  in  the  complete  clinical  history  of  the  two  dis- 
eases is  sufficiently  striking.  Remittent  fever,  as  the 
name  indicates,  is  characterized  by  periodical  remissions 
of  the  febrile  heat ;  this  is,  however,  in  severe  cases  often 
not  well  marked  so  far  as  exact  thermometric  observa- 
tions are  concerned,  and  is  rather  a  remission,  usually 
occurring  'in  the  morning,  of  the  general  symptoms — 
headache,  vomiting,  heat  of  surface,  rapidity  of  pulse — 
than  a  decided  lowering  of  the  body  heat,  as  shown  by 
the  thermometer  placed  in  the  axilla.     But,  as  a  rule,  an 
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attack  of  remittent  fever  is  made  up  of  a  series  of  par- 
oxysms, each  of  which  may  be  inaugurated  by  a  more 
or  less  distinct  chill ;  while  yellow  fever  is  essentially  a 
■disease  of  a  single  paroxysm,  in  which,  as  shown  by  our 
charts,  the  acme  of  temperature  is  reached  early  in  the 
attack,  and  the  remission  is  characterized  by  a  descend- 
ing line  extending  often  through  a  period  of  three  or 
four  days.  In  remittent  fever,  on  the  contrary,  the  fall 
attending  the  remission  is  an  abrupt  one.  The  tongue  in 
remittent  fever  is  usually  heavily  covered  with  a  yellow- 
ish or  brownish  coating,  it  is  broad,  and  often  marked 
upon  the  margins  by  indentations  made  by  the  teeth, 
showing  that  it  is  swollen.  In  yellow  fever  the  tongue 
is  usually  narrow  and  pointed,  often  tremulous  ;  at  the 
outset  of  an  attack  it  may  be  comparatively  clean,  or  it 
is  covered  with  a  thin,  white,  or  heavy  cottony  coating 
— occasionally  yellowish.  The  yellow  color  of  the  skin 
in  bilious  remittent  fever,  does  not  differ  from  that  of 
simple  jaundice,  and  is  very  persistent  when  developed  ; 
it  is,  however,  far  from  being  aconstant  symptom.  The 
same  is  true  of  the  jaundice  which  is  occasionally  devel- 
oped during  convalescence  from  yellow  fever.  But,  be- 
sides this,  there  is  a  more  or  less  pronounced  yellow 
tinge  of  the  conjunctivae  and  skin  in  yellow  fever,  which 
appears  during  the  latter  part  of  the  first,  or  early  in  the 
second,  stage,  and  which  in  convalescence  quickly  dis- 
appears. In  fatal  cases  this  yellow  color  is  more  pro- 
nounced, and  may  assume  a  dingy  brown  or  mahogany 
color  ;  the  dependent  portions  of  the  body  after  death 
have  a  livid,  mottled  appearance,  and  the  discoloration 
resembles  that  following  a  bruise  which  has  produced  an 
effusion  of  blood.  In  the  malarial  fevers  the  spleen 
is  more  or  less  swollen  and  tender,  while  in  yellow  fever 
it  is  not  involved.  In  yellow  fever  the  intellectual  fac- 
ulties are  commonly  unimpaired,  at  least  during  the 
febrile  stage,  and  often  up  to  the  moment  of  the  fatal 
termination  ;  on  the  contrary,  delirium  is  quite  common 
in  severe  attacks  of  bilious  remittent  fever.  In  yellow 
fever  vomiting  of  bilious  matter  is  rare,  and  only  occurs, 
if  at  all,  at  the  outset  of  the  attack  ;  while  later,  the  vom- 
ited matter  consists  of  the  fluids  ingested,  or  of  a  trans- 
parent acid  fluid  containing  flocculi  of  mucus,  or  of  one 
of  the  varieties  of  black  vomit ;  in  remittent  fever  the 
vomited  matters  are  nearly  always  colored  with  bile — in- 
deed, bilious  vomiting  is  commonly  a  marked  feature  of 
the  disease.  In  remittent  fever,  according  to  La  Roche, 
the  quantity  of  uric  acid  in  the  urine  is  notably  increased, 
being  in  some  cases  eight  times  as  great  as  in  health  ;  in 
yellow  fever  it  is  diminished — the  amount  of  urea  is  di- 
minished in  both  diseases.  Suppression  of  urine  is  ex- 
tremely rare  in  bilious  remittent  fever,  and  extremely 
common  in  fatal  cases  of  yellow  fever ;  the  uniform 
presence  of  albumen  in  the  latter  disease  has  already  been 
noted.  Finally,  the  marked  hsemorrhagic  tendency  in 
yellow  fever  distinguishes  this  disease  from  bilious  re- 
mittent fever. 

There  ia  a  form  of  malarial  fever,  however — the  so- 
called  "  hsemorrhagic  malarial  fever" — which  is  charac- 
terized by  the  periodical  appearance  of  blood  pigment  in 
the  urine,  with  sometimes  a  tendency  to  haemorrhage 
from  mucous  surfaces.  This  is  the  fievre  bilieuse  inela- 
nunque  of  the  French  authors.  The  clinical  history  of 
this  disease  differs  entirely  from  that  of  yellow  fever. 
The  distinguishing  characters  are  given  by  Berenger- 
Feraud  as  follows  : 

"  Prolonged  residence  in  a  malarial  country  is  the  most 
powerful  and,  indeed,  indispensible  predisposing  cause. 

"  The  disease  is  always  preceded  by  numerous  attacks 
of  malarial  fever,  simple  at  first,  then  more  and  more 
complicated,  and  taking  in  general  more  and  more  of  a 
bilious  aspect,  producing  a  very  decided  anaemia. 

"  Icterus  appears  at  the  outset  of  the  attack,  and  is 
never  wanting  ;  it  gives  from  the  commencement  and 
throughout  the  attack  a  uniform  yellow  color  to  the  pa- 
tient, varying  from  greenish-yellow  to  a  decided  yellow 
ochre. 

"  The  march  is  intermittent  or  remittent  from  the  first, 
and  the  pulse,  tirine,  and  vomiting  follow  very  exactly 
the  variations  of  temperature.     .     .     . 
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"  The  vomiting  is  bilious,  of  a  decided  green  color ;  it 
is  a  constant  symptom  at  the  outset  of  an  attack,  and  is 
arrested  with  the  termination  of  one  attack  to  reappear 
with  the  next. 

"  After  the  first,  or  febrile,  period  the  vomiting  con- 
tinues, but  preserves  the  same  characters  ;  it  stains  linen 
a  bright  green,  and  when  collected  in  a  basin  it  appears 
transparent,  and  is  of  a  beautiful  emerald-green,  or  olive 
color. 

"  The  tongue  is  moist,  broad,  oovered  at  first  with  a 
heavy  white  fur,  which  soon  receives  a  greenish  tint 
from  the  vomited  matters.  The  tongue  is  not  red,  either 
upon  its  tip  or  edges  ;  it  remains  broad,  heavily  coated, 
and  moist  to  the  end  of  the  malady. 

"  The  urine  is  black  from  the  commencement,  and  its 
color  is  characteristic,  so  that  the  patient  himself  is  struck 
with  it.  It  is  usually  abundant  and  frequently  passed, 
and  only  has  the  melanuric  aspect  during  the  attack." 

In  malarial  hematuria,  as  seen  in  this  country,  the 
urine  varies  in  color  according  to  the  amount  of  blood 
pigment  present,  from  a  light  red  to  a  deep  claret,  or 
porter  color.  It  is  usually  acid,  and  always  albuminous. 
The  presence  of  red  blood-corpuscles  has  frequently  been 
demonstrated  by  microscopical  examination,  and  tube- 
casts,  made  up  of  granular  matter  and  red  corpuscles,  are 
often  present  in  the  urine.  In  the  gravest  form  of  the 
disease  the  patient  falls  into  a  typhoid  condition,  and  at 
this  time  epistaxis  is  likely  to  occur,  or  there  may  be,  in 
rare  cases,  hemorrhage  from  the  stomach  or  bowels. 

The  differential  diagnosis  between  yellow  fever  and 
dengue  will  depend  mainly  upon  the  fatal  character  of 
the  first-mentioned  disease,  the  presence  of  albumen  in 
the  urine,  and  the  hsemorrhagic  tendency,  as  contrasted 
with  the  absence  of  these  features  and  the  skin  eruptions 
and  arthritic  pains  in  the  other.  Dengue,  like  mild  yellow 
fever,  often  terminates,  after  a  febrile  stage  of  forty-eight 
hours'  duration,  in  complete  apyrexia,  and  the  patients 
are  able  to  resume  their  ordinary  occupations,  although 
feeling  stiff  and  sore  when  making  any  movement ;  more 
frequently  there  is  a  return  of  the  fever,  attended  by  a 
rubeoloid  eruption,  which  ends  in  desquamation,  and  is 
accompanied  with  a  return  of  the  arthritic  and  muscular 
pains.  This  stage  may  last  but  three  or  four  days,  or 
may  be  of  much  longer  duration  ;  but  in  any  case  the 
disease  is  not  attended  with  danger  to  life. 

The  bilious  typlioid  of  Griesinger  presents  some  points 
of  resemblance  with  yellow  fever,  but  the  clinical  and 
pathological  features  are  sufficiently  distinct  to  make  it 
improbable  that  errors  in  diagnosis  will  occur  when  due 
care  is  taken. 

Quite  recently.  Dr.  Diamantopulos,  of  Smyrna,  has 
given  an  account  of  a  disease  under  the  name  typhus  icte- 
7-oides,  which  is  said  to  be  distinct  from  the  bilious  ty- 
phoid of  the  German  authors,  and  which  prevails  upon 
the  coast  of  the  mainland,  and  upon  the  islands  of  the 
.zEgean  Sea.  This  name  has  frequently  been  applied  to 
yellow  fever,  which  the  disease  described  resembles  in 
many  particulars,  although  no  doubt  distinct  from  it.  It 
prevails  in  the  summer  and  autumn.  The  attack  begins 
with  a  chill,  followed  by  fever,  intense  headache,  pain  in 
back  and  limbs,  jactitation,  etc.  The  eyes  are  described 
as  injected,  glistening,  and  humid  ;  the  epigastrium  is 
tender  on  pressure,  the  liver  and  spleen  are  more  or  less 
enlarged.  There  is  a  remission  of  the  fever  on  the  third 
or  fourth  day,  and  the  second  stage  is  inaugurated  by  a 
general  improvement  in  the  appearance  and  feelings  of 
the  patient ;  later  (fifth  or  sixth  day),  icterus  is  devel- 
oped ;  this  is  intense,  giving  to  the  whole  surface  a  golden 
or  orange-yellow  color.  Epistaxis  is  frequent  in  this 
stage,  and  haemorrhage  from  the  bowels,  bloody  urine, 
and  petechiae  in  certain  cases,  show  that  the  disease  has  a 
haemorrhagic  tendency.  It  is  said  to  prevail  endemically, 
or  as  an  epidemic,  and  to  be  miasmatic  and  not  contagious. 
Perhaps  this  is  the  same  disease  as  was  epidemic  on  the 
island  of  Mauritius,  in  1867,  an  account  of  which  has 
been  given  by  Pelleran  in  the  Archives  de  Medecine  navale 
(tome  36,  1881).  This  author,  after  stating  that,  up  to  the 
year  1867,  the  opinion  was  generally  entertained  that  ma- 
larial fevers  did  not  exist  in  Mauritius,  goes  on  to  say  that 
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in  1867  "  the  effects  were  terrible,  and  so  unusual  that 
the  epidemic  was  ascribed  to  importation."  One  of  the 
reporters,  quoted  by  Pelleran,  gives  the  clinical  features 
as  follows  :  "  The  patient  fell  suddenly  ill  when  iu  per- 
fect health,  often  after  a  full  meal.  Thg  skin  became 
hot,  the  face  red,  the  eyes  injected  ;  the  pulse  mounted 
to  90  or  100,  the  skin  became  yellow,  the  tongue  dry  and 
glossy  ;  perspiration  abundant,  accompanied  by  a  cold 
breath  and  exceedingly  feeble  pulse  ;  afterward  followed 
intense  prostration,  with  intolerable  pain  in  the  back, 
loins,  and  re.gion  of  the  liver.  The  poor  patient,  after 
twenty  to  thirty  hours,  died  in  a  state  of  collapse  similar 
to  that  of  cholera."  Another  character  of  the  fever  was 
its  tendency  to  relapse,  to  occur  at  all  seasons  of  the  year, 
in  dry,  elevated  localities  as  well  as  in  those  which  were 
low  and  damp,  and  to  be  accompanied  by  hfemorrhages. 

It  is  evident  that  these  fevers,  if  the}-  prevailed  iu  the 
same  areas  as  yellow  fever,  might  give  rise  to  confusion 
in  the  diagnosis ;  and  also,  that  our  knowledge  of  the 
pathology  of  tropical  fevers  is  far  from  being  complete. 

Many  of  the  physicians  practising  in  the  French  An- 
tilles recognize  a  fever  called  by  them  fieere  infiamma- 
loire,  as  distinct  from  yellow  fever.  B6renger-Feraud 
has  shown,  however,  that  it  is  in  fact  identical  with  this 
disease,  and  only  represents  one  of  its  grades  of  severity. 

PathologicaIj  Anatomy  and  Histology. — The  ex- 
terior of  the  body  of  an  individual  who  has  recently  suc- 
cumbed to  yellow  fever  presents  an  appearance  which 
is  quite  characteristic.  The  icteric  color  of  the  skin, 
although  often  not  noticeable  during  tlie  last  hours  of  life, 
is  developed  iu  a  large  majority  of  the  cases  very  soon 
after  death.  The  color  is  that  which  is  seen  to  follow  a 
bruise  in  which  there  has  been  an  effusion  of  blood,  and 
the  origin  of  the  pigment  is  no  doubt  the  same.  The 
icterus  from  bile  pigments,  which  occurs  not  infrequently 
during  convalescence,  and  which  may  be  seen  in  cases 
fatal  from  a  relapse  or  at  a  late  period  of  the  disease, 
gives  a  uniform  saffron-yellow  color  to  the  surface  of  the 
body  and  conjunctivae.  In  the  icteric  discoloration  of 
which  we  speak  at  present  the  color  is  not  so  intense  and 
not  so  uniformly  distributed.  The  depending  portions 
of  the  body,  and  especially  those  subjected  to  pressure, 
have  a  deeper  coloration,  and  are  more  or  less  livid  and 
mottled  from  hypostatic  congestion.  Dutrouleau  has 
shown  that  this  ecchymotic  appearance  of  the  back  is  due 
to  position  and  pressure  by  placing  the  bod}""  upon  the 
abdomen  or  side.  In  this  case  it  is  still  the  most  depend- 
ent part  which  shows  the  livid  marbled  appearance  re- 
ferred to.  The  face  and  hands  frequently  appear  cya- 
nosed,  or  the  face  may  be  livid  and  turgescent  like  that 
of  one  recently  drowned.  A  little  stream  of  black  vomit 
is  frequently  seen  trickling  down  from  the  corners  of  the 
month,  or  a  similar  fluid  may  escape  from  the  nostrils, 
and  the  lips  and  gums  may  be  soiled  with  dark  blood 
which  has  oozed  from  them. 

Cadaveric  rigidity  is  quicklj'  established  and  well 
marked. 

The  appearances  observed  upon  removing  the  calva- 
rium  are  usually  those  of  hyperaemia  of  the  brain  and  its 
meniages.  The  pia  mater  is  almost  always  congested, 
and  the  vessels  of  the  brain  are  abnormally  full  of  blood  ; 
the  pons  and  medulla  are  especially  in  a  condition  of  hy- 
peremia. There  is  more  or  less  effusion  into  the  sub- 
arachnoid space  and  in  the  ventricles ;  this  is  sometimes 
turbid  and  has  a  yellow  color.  The  surface  of  the  brain 
presents  sometimes  little  haeraorrhagic  points,  and  its  sub- 
stance, like  the  tissues  of  the  body,  generally  has  a  more 
or  less  pronounced  yellow  tinge. 

Dr.  Schmidt,  of  New  Orleans,  has  described  certain 
pathological  changes  in  the  sympathetic  cjanglia,  which 
he  believes  to  be  important.  In  a  majority  of  the  cases 
examined  by  him  the  minute  blood-vessels  of  the  ganglia 
were  found  to  be  filled  with  blood-corpuscles.  "  In  two 
cases  the  ganglionic  bodies  of  the  first  thoracic,  as  well 
as  of  the  semi-lunar  ganglion,  had  most  obviously  under- 
gone degeneration.  In  the  greater  part  of  these  ganglion- 
cells  the  nuclei  had  entirely  disappeared,  leaving  no  other 
trace  but  their  nucleoli,  which  were  very  distinct ;  in  the 
rest  very  faint  outlines  of  the  nuclei  could  still  be  ob- 


served. The  bodies  of  all  these  ganglion-cells  presented 
an  indistinct  appearance,  and  were  characterized  by  a 
peculiar  fatty  lustre,  even  observed  in  specimens  mounted 
in  Canada  balsam." 

Usually  the  lungs  present  no  evidence  of  pathological 
changes  ;  occasionally  they  are  congested  and  contain 
hsemorrhagic  infarctions. 

The  fluid  in  the  pericardium  is  often  increased  in 
amount  and  has  a  yellow  color  ;  in  rare  cases  it  contains 
blood.  The  heart  is  commonly  paler  than  normal  and, 
according  to  some  authors,  is  often  soft  and  friable  owing 
to  fatty  degeneration  of  its  muscular  tissue  (Riddel, 
Schmidt).  This  is  denied  by  others  (Crevaux,  Guiteras, 
Gama  Lobo).  "Woodward,  who  examined  the  material 
brought  back  by  the  Havana  Commission  of  1879,  agrees 
with  Guiteras  that  his  sections  did  not  present  any  de- 
cided evidence  of  fatty  degeneration,  but  remarks^: 
"  This  by  no  means  proves  that  it  does  not  occur  in  cer- 
tain cases,  perhaps  in  certain  groups  of  cases." 

Several  of  the  most  competent  observers  agree  that 
there  is  a  fatty  degeneration  of  the  walls  of  the  small 
blood-vessels  and  capillaries  of  the  various  organs,  and  ac- 
count in  this  way  for  the  hsemorrhagic  tendency  of  the 
disease.  This  is  certainly  a  more  rational  explanation 
than  the  one  so  frequently  offered,  viz.,  that  the  haemor- 
rhages are  due  to  the  disorganized  and  diffluent  condi- 
tion of  the  blood.  A  moment's  reflection  should  show 
that  this  explanation  is  insufficient,  and  that  the  blood, 
however  diffluent,  cannot  escape  so  long  as  the  vessels 
are  intact.  Ecchymotic  points,  or  hsemorrhagic  infarc- 
tions, are  sometimes  found  upon  the  surface  or  in  the 
substance  of  the  heart,  as  well  as  in  other  muscles  of  the 
body  and  the  organs  generally.  The  cavities  of  the  right 
side  of  the  heart  usually  contain  soft  coagula  or  dark- 
colored  fluid  blood,  and  the  right  ventricle  sometimes 
contains  a  more  or  less  decolorized  fibrinous  clot. 

The  blood  in  yellow  fevei'  has  been  described  by  many 
observers  as  "completely  disorganized"  as  to  its  histo- 
logical elements.  This  is  a  mistake,  as  is  shown  by  tlie 
numerous  photo  -  micrographs  made  by  the  writer 
while  in  Havana,  in  1879,  from  the  blood  of  cases  near  a 
fatal  termination.  Both  the  red  and  the  white  corpuscles 
retain  their  normal  appearance,  and  I  have  frequently 
seen  the  leucocytes  undergoing  their  characteristic  move- 
ments, even  after  twenty-four  hours,  in  blood  which  had 
been  preserved  in  culture-cells.  In  the  days  of  bleeding 
numerous  observers  mentioned  the  fact  that  the  blood 
does  not  coagulate  readily,  or  forms  a  soft,  loose  coagu- 
lum  from  which  the  serum  does  not  separate.  The  same 
is  true  of  the  blood  in  the  heart  and  large  vessels  after 
death  ;  it  is  fluid  and  dark  colored.  Although  there  is 
no  general  destruction  of  the  red  corpuscles,  it  is  probable 
that  a  considerable  number  of  these  elements  perish  in 
severe  cases,  for  the.  serum  contains  free  hsemoglobin, 
which  gives  it  a  yellow  color  even  as  early  as  the  third 
or  fourth  day.  This  yellow  color  is  seen  in  the  serum 
obtained  from  the  application  of  blisters  to  the  surface, 
and  in  blood  drawn  for  microscopical  examination.  In 
blood  obtained  near  the  termination  of  a  fatal  case,  and  in 
post-mortem  blood,  this  color  is  very  pronounced,  and  in- 
creases in  intensity  by  further  solution  of  the  hsemoglobin 
when  the  specimen  is  kept  for  a  time  ;  in  the  meantime 
the  blood-disks  become  paler  than  normal.  In  specimens 
kept  in  culture-cells  I  have  observed  the  formation  of 
beautiful  crystals  of  hsematoidin.  This  passing  of  the 
haemoglobin  into  the  serum,  which  is  no  doubt  the  cause 
of  the  yellow  discoloration  of  the  tissues  in  yellow  fever, 
has  been  ascribed  to  the  presence  of  bile.  This  view  is 
not  sustained  by  the  chemical  researches  of  Cunisset,  a 
recent  French  author  who  has  arrived  at  the  following 
conclusions  ; 

"  Yellow  fever  is  not  a  poisoning  by  the  bile  ;  at  the 
outset  of  the  malady  the  biliary  pigments  are  rarely 
found  in  the  blood  or  in  the  urine.  They  appear  generally 
only  during  the  second  period,  and  in  a  great  number  of 
cases  they  are  not  to  be  found  at  all. 

"The  biliary  salts,  of  which  the  powerful  action  of 
'  deglobulization '  admitted  by  certain  authors  might  ex- 
plain the  disorders  which  the  malady  presents,  do  not 
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exist  either  in  the  matters  vomited,  or  in  the  urine,  or  in 
the  blood,  except,  in  certain  cases,  in  very  feeble  quan- 
tity. In  view  of  the  profound  alterations  of  the  liver, 
this  absence  of  the  biliary  salts  is  easily  understood,  and 
the  defective  depuration  of  the  blood  is  to  be  looked 
upon  as  a  complication  rather  than  a  determining  cause 
of  the  malady." 

Schmidt  says  :  "  The  icterus  in  yellow  fever  is  not 
owing  to  the  presence  of  bile  in  the  blood,  as  is  believed 
by  a  large  number  of  physicians,  but  to  the  presence  of 
free  haemoglobin,  and  represents  in  truth  the  so-called 
'  hsematogenous '  jaundice.  A  '  hepatogenous '  jaundice 
cannot  take  place,  as  the  larger  as  well  as  the  smaller 
hepatic  ducts  are  found  perfectly  open,  and  as  the  secre- 
tion of  bile  during  the  disease,  in  the  majority  of  cases, 
is  rather  diminished,  or  even  suspended." 

The  white  blood-corpuscles  have  seemed  to  the  writer 
to  be  rather  reduced  in  number  toward  the  end  of  fatal 
cases  ;  in  specimens  of  blood  mounted  dry  for  microscop- 
ical examination  they  are  frequently  seen  to  contain  one 
or  more  highly  refractive  granules,  the  exact  nature  of 
which  has  not  been  determined,  but  which  I  suppose  to 
be  fat.  There  are  no  micro-organisms  present  in  the 
blood  of  yellow  fever  demonstrable  by  the  usual  methods 
of  staining  and  microscopical  examination,  or  by  culti- 
vation in  the  media  commonly  employed  by  bacteriolo- 
gists. 

The  most  important  pathological  changes  in  yellow 
fever  are  found  in  the  organs  contained  in  the  cavity  of 
the  abdomen.  The  mucous  membrane  of  the  stomadi  is 
always  found  to  be  more  or  less  hyperEemic  ;  the  con- 
gestion is  commonly  not  general,  but  is  confined  to 
smaller  or  larger  spots  or  districts,  in  which  it  is  observed 
to  proceed  from  one  or  more  centres.  From  these  cen- 
tres it  extends  or  radiates  in  a  lesser  degree,  either  gradu- 
ally to  be  lost,  or  to  pass  over  to  another  congested 
district.  It  is  owing  to  this  peculiarity  of  the  congestion 
that  it  presents  no  uniformity  of  character,  but  is  ob- 
served to  spread  irregularly  over  larger  or  smaller  por- 
tions of  the  membrane  (Schmidt).  In  addition  to  these 
congested  patches,  there  are  often  to  be  seen  small  red 
patches  resembling  ecchyraoses,  but  which,  according 
to  Schmidt,  consist  of  "an  unbroken  network  of  minute 
vessels  congested  with  blood,  and  identical  with  that 
network  of  large  capillaries  which  surrounds  the  aper- 
ture of  the  gastric  glands."  Crevaux  believes  that  a 
fatty  degeneration  of  the  cells  which  line  the  gastric 
glands  and  the  capillaries  of  the  mucous  membrane  is  the 
most  important  lesion  here.  Other  authors  speak  of  an 
acute  gastric  catarrh  as  the  process  indicated  by  the  ap- 
pearance and  histological  examination  of  the  mucous 
membrane  ;  others  again  deny  that  there  is  anj'  inflam- 
mation. My  own  examination  of  thin  sections  stained  in 
various  ways,  shows  that  in  a  certain  proportion  of  the 
cases  there  is  evidence  of  inflammation,  as  shown  by  the 
presence  of  an  unusual  number  of  leucocytes  in  the  sub- 
mucous coat. 

It  has  been  asserted  that  the  epithelium  of  the  stomach 
undergoes  fatty  degeneration.  This  is  denied  by  Schmidt. 
The  dark  fluid  so  often  ejected  during  the  last  hours  of 
life,  known  as  Ua,ck  vomit,  is  almost  always  present  in  the 
stomach,  in  greater  or  less  amount,  after  death.  There  is 
no  question  that  the  dark  color  is  due  to  the  presence  of 
blood  pigment,  more  or  less  changed  by  the  acid  secre- 
tions of  the  stomach.  The  best  authorities  everywhere 
are  in  accord  on  this  point,  which  has,  however,  re- 
cently been  called  in  question  by.Carmona,  Freire,  and 
Gibier.  These  gentlemen  suppose  the  black  pigment  to 
be  a  product  produced  by  the  vital  processes  of  a  spe- 
cific micro-organism.  The  two  flrst-named  authors  base 
their  opinion,  that  the  color  is  not  due  to  blood  pigment, 
upon  the  negative  results  of  their  spectroscopic  experi- 
ments. Dantec  remarks  with  reference  to  this  :  ' '  Every- 
one knows  that  the  derivatives  of  haemoglobin  (hema- 
pheine,  hematine,  etc.)  are  insoluble  in  water ;  it  is 
then  not  astonishing  that  MM.  Domingos  Freire  and 
Carmona  have  not  obtained  any  spectroscopic  result, 
since  the  flrst  condition  is  to  examine  the  body  in  a  liq- 
uid state.     Upon  dissolving  the  black  matter  with  acid- 


ified alcohol,  we  have  always  obtained  positive  results." 
The  author  just  quoted  has  repeated  an  experiment  often 
made  in  this  country,  at  a  time  when  the  question  was 
whether  the  vomited  matter  consisted  of  "black  bile," 
or  derived  its  color  from  the  blood.  By  adding  some 
drops  of  hydrochloric  acid  to  blood  diluted  with  water, 
Dantec  produced  an  "artificial  black  vomit"  which  re- 
sembled exactly  that  ejected  from  the  stomach  of  yellow 
fever  patients. 

The  small  intestine  commonly  contains  more  or  less 
black  matter,  either  fluid  and  resembling  that  found  in 
the  stomach,  or  mixed  with  mucus  and  smeared  over  the 
mucous  coaling,  especially  of  the  ileum.  This,  no  doubt, 
comes  partly  from  the  stomach,  but  in  other  cases  is  due 
to  passive  hajmorrhage  from  the  mucous  membrane  of 
the  intestine  itself.  This  membrane  presents  arborescent 
patches  of  congestion,  or  portions  of  the  canal  may  be 
uniformly  red  from  hyperemia  of  the  mucous  coat ;  the 
color  varies  from  pale  red  to  a  reddish-bi-own,  and  is 
usually  more  murked  in  the  lower  portion  of  the  ileum 
than  elsewhere.  The  large  intestine  occasionally  pre- 
sents similar  arborescent  patches  of  congestion,  but  usu- 
ally it  has  a  normal  appearance..  Finally,  we  may  say 
that  the  attention  of  pathologists  has  heretofore  been  so 
largeljr  taken  up  with  the  pathological  histology  of  the 
organs  which  present  the  most  notable  changes — liver 
and  kidney — that  the  histology  of  the  alimentary  canal 
has  been  somewhat  neglected,  and  further  researches  in 
tills  direction  are  desirable  upon  material  obtained  at 
the  earliest  possible  moment  after  death. 

The  appearance  of  the  liver  in  yellow  fever  is  charac- 
teristic, at  least  so  far  as  acute  febrile  diseases  are  con- 


Fia.  4669. — Fatty  Infiltration  of  the  Liver  Cells,  with  a  Moderate 
Amount  of  Small-celled  Infiltration,  in  a  Case  of  Yellow  Fever.  Ma- 
terial from  Havana. 

cerned.  Usually  it  contains  less  blood  than  in  the  nor- 
mal condition,  and  is  of  a  pale  yellow  or  brownish-yel- 
low color,  similar  to  that  of  new  leather  in  its  various 
shades  ;  occasionally  it  is  gorged  with  blood,  and  livid, 
deep  blue,  or  dark  purple  in  color.  In  the  victims  of 
chronic  alcoholism,  it  often  presents  the  nutmeg  appear- 
ance of  cirrhosis.  The  dimensions  do  not  differ  materi- 
allj'  from  the  normal,  but  the  consistence  is  modified  by 
the  fatty  change,  which  gives  the  characteristic  color, 
and  the  parenchyma  is  easily  torn  and  more  or  less  fria- 
ble. On  section  it  is  found  to  be  dryer  than  in  the  nor- 
mal state,  except  in  the  comparatively  few  cases  in  «'hich 
it  is  hyperoemic  ;  these  are,  as  a  rule,  cases  which  have 
proved  fatal  at  a  very  early  period — a  fact  which  indi- 
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cates  that  there  is  a  stage  of  congestion  antedating  that 
of  ansemia  and  fatty  degeneration.  According  to  Cre- 
vaux,  this  congestion  is  located  especially  in  the  portal 
radicles  surrounding  the  lobules,  and  is  attended  with 
oedema  of  the  interlobular  connective  tissue.  Whether 
this  primary  congestion  is  a  constant  phenomenon  or 
not,  it  is  certain  that  in  a  majority  of  the  autopsies,  the 
liver  is  found  to  be  anaemic,  and  to  present  more  or  less 
evidence  of  fatty  change  in  the  hepatic  cells.  This  is 
not,  however,  a  uniform  process,  but  areas  of  greater  or 
less  extent  are  seen,  in  which  the  cells  are  infiltrated 
with  fat  globules,  as  seen  in  Fig.  4669  ;  while  in  other 
places  the  cells  appear  normal.  The  fatty  cells  contain 
one  or  several  fat-globules  of  varying  dimensions,  and 
the  protoplasm  is  reduced  in  quantity  according  to  the 
extent  of  this  fatty  change.  The  nuclei  very  often  re- 
•main  intact  in  the  cells  infiltrated  with  fat,  but  according 
to  Schmidt  "  a  great  number  of  the  nuclei  also  undergo 
fatty  degeneration."  Often  a  collar  of  normal  cells  re- 
mains about  the  central  vein,  while  those  cells  nearer 
the  periphery  of  the  lobule  contain  numerous  fat  glob- 
ules. 

In  two  of  the  livers  brought  back  from  Havana  by  the 
Yellow  Fever  Commission  of  1879,  in  which  there  was 
evidence  of  cirrhosis,  Woodward  found  that  in  addition 
to  the  fatty  change  described,  "an  abundant  infiltration 
of  cells  resembling  leucocytes  was  observed,  not  merely 
in  the  abnormally  developed  interlobular  connective  tis- 
sue, but  also  in  the  parenchyma  of  the  lobules."  I  have 
also  found  an  infiltration  of  leucocytes  in  two  out  of  four 
cases  which  I  have  recently  studied  with  care.  In  one 
from  which  Fig.  4669  was  drawn,  it  was  attended  with 
the  usual  fatty  change.  In  the  other  it  is  far  more  pro- 
nounced, and  the  liver-cells  to  a  considerable  extent  are 
atrophied  and  have  lost  both  their  nucleus  and  their 
protoplasm  ;  indeed  a  veritable  necrosis  of  the  cells  has 
taken  place  (see  Fig.  4670).  This,  however,  is  quite  an 
exceptional  picture,  and  probably  represents  a  complica- 
tion rather  than  an  exaggerated  degree  of  an  inflamma- 
tion common  to  the  disease.     Schmidt  states  that  he  has 


usually  are  normal  in  appearance.  When  the  attack  has 
been  brief,  however,  they  may  be  hypereemic  and  of  a 
deep  red  color.  Crevaux  believes  that  the  changes 
found  in  the  parenchyma  of  the  oi-gan  are  usually  pre- 
ceded by  a  stage  of  congestion  ;  Schmidt  agrees  with 
him,  and  states  that  he  has  met  with  a  limited  number  of 


Pig.  4670.— Acute  Hepatitin,  with  NecroaiB  of  the  Liver  Cells  (a  rare  con- 
dition).   From  a  Case  of  Yellow  Fever.    Havana,  1S87. 

never  observed  any  evidence  of  inflammation  in  the  liver 
of  yellow  fever. 

The  kidneys  are  also  the  seat  of  important  patliological 
changes  in  the  disease  under  consideration.  This  con- 
sists essentially  in  a  parenchymatous  nephritis.  Ex- 
ternally no  material  change  is  noted  in  the  organs 
They  do  not  vary  greatly  from  the  normal  size,  and 


FlQ.  4671. — Acute  ParenchymatouB  Nephritis,    a,  Hyaline;  6.  granular 
infarction.    From  a  case  of  yellow  fever.    Havana,  1887. 

cases  in  which  death  had  occurred  during  this  stage 
of  hypersemia.  Ecchymosed  spots  and  hsemorrhagic 
foci  are  frequently  seen  beneath  the  capsule  or  in  the 
cortical  substance.  In  the  latter  situation  little  globular 
hsemorrhagic  points,  the  size  of  a  pin's  head,  have  been 
observed,  which,  upon  examination,  proved  to  be  the 
distended  capsules  of  the  glomeruli.  The  change  in  the 
renal  epithelium  consists  in  a  cloudy  swelling,  followed 
by  fatty  degeneration  and  desquamation.  Every  grade 
of  change  may  be  seen  in  the  same  section,  from  a  slight 
degree  of  cloudy  swelling  to  complete  disorganization 
and  desquamation  of  the  cells.  Whole  bundles  of  tubes 
may  often  be  seen  which  have  been  stripped  of  their 
epithelium  and  are  entirely  empty.  In  thin  sections  the 
lumen  of  the  tubules  is  seen  in  places  to  be  filled  with 
infarctions  'of  various  appearance.  Some  are  homo- 
geneous and  translucent,  and  it  may  be  more  or  less 
colored  with  blood  pigment ;  these  are  composed  of  an 
albuminous  material.  Other  infarctions  are  formed  of 
the  granular  debris  of  the  renal  epithelium  ;  or  we  may 
have  a  mixture  of  the  granular  and  albuminous  material, 
in  which  case  the  latter  forms  a  matrix  in  which  the  gran- 
ules are  imbedded.  These  infarctions  correspond  with 
the  casts  found  in  the  urine  ;  those  of  a  granular  char- 
acter are  most  abundant,  and  in  them  the  granules  often 
have  a  fatty  appearance.  There  are  also  accumulations 
which  differ  from  these  in  the  fact  that  they  are  deeply 
stained  by  the  aniline  colors.  They  seem  to  be  made  up 
of  the  nuclei  of  the  cells,  sometimes  intact,  although 
swollen  and  compressed  ;  more  commonly  massed  to- 
gether, or  broken  into  irregular  fragments.  At  least 
this  seems  to  me  to  be  the  most  probable  interpretation 
of  those  infarctions  which  are  stained  by  nuclear  stain- 
ing agents. 

The  supra-renal  bodies,  according  to  Schmidt,  undergo 
pathological  changes  similar  to  those  observed  in  other 
organs,  "  consisting  in  the  infiltration  of  fat  and  haemo- 
globin, derived  from  the  blood,  and  preceded  by  hyper- 
femia  of  the  organ.  .  .  .  The  infiltration  or  extra- 
vasation of  hffimoglobin  absorbed  by  the  cells  is  greater 
and  more  general  here  than  has  been  observed  in  any 
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Other  organ.  Almost  in  every  case  examined  it  involved 
the  whole  medullary  substance,  from  vphich  it  extended 
into  the  inner  and  middle  layer,  sometimes  even  into 
portions  of  the  outer  layer  of  the  cortical  substance. 
The  degree  of  this  pigmented  infiltration  is  sufficiently 
great  to  be  alvsfays  distinguished  by  its  broven  color  In 
sections  of  fresh  specimens  ;  in  some  cases,  even,  it  ap- 
pears dark  brown. 

The  spleen  does  not  undergo  any  marked  alteration  in 
yellow  fever. 

Trb.\tment.— The  unsatisfactory  results  obtained  in 
the  various  methods  of  treatment  proposed  are  shown  by 
the  fact  that  a  majority  of  the  physicians,  in  those  parts 
of  the  world  where  yellow  fever  prevails,  who  have  had 
an  extended  experience,  agree  that  active  medication  is 
injurious,  and  have  settled  upon  an  expectant  or  symp- 
tomatic treatment,  with  careful  nursing,  as  giving  the 
most  favorable  results.  Yet  the  records  of  the  past  show 
that  a  certain  proportion  of  the  cases  recover  under  all 
modes  of  treatment,  even  the  most  active  and  opposed  to 
our  present  views.  The  famous  Dr.  Rush,  of  Philadel- 
phia, was  thoroughly  convinced  of  the  advantages  of 
copious  bleeding  during  the  first  stage  of  the  disease,  and 
ascribed  the  more  favorable  results  obtained  in  the  epi- 
demic of  1793,  as  compared  with  those  of  1741,  1747,  and 
1762,  to  the  more  liberal  use  of  the  lancet.  Venesection 
was  often  repeated  from  five  to  ten  times  by  Rush  and 
other  practitioners  of  his  date,  and  the  amount  of  blood 
exti'acted  often  exceeded  one  hundred  ounces — one  hun- 
dred and  fifty  and  even  two  hundred  ounces  in  some 
cases.  This  excessive  bleeding  was  soon  abandoned,  but 
the  propriety  of  drawing  blood  at  the  outset  of  the  attack 
was  maintained  by  many  practitioners  in  the  United 
States  and  the  West  Indies  for  many  years  after  the  "he- 
roic "  treatment  of  Rush  had  been  abandoned,  and  the 
statistics  offered  in  favor  of  this  practice  certainly  com- 
pare favorably  with  the  results  obtained  at  the  present 
day  by  expectant  treatment.  Thus  Dr.  Catel,  who  was 
in  charge  of  a  military  hospital  at  Martinique,  reports 
that,  out  of  176  patients  treated  during  the  first  twenty- 
four  hours  by  bleeding,  5  only  died — a  mortality  of  1  in 
35  ;  of  108  treated  on  the  second  day,  11  died,  or  1  in  9  ; 
and  of  143  treated  on  the  third  day,  40  died,  or  1  in  3. 
Dr.  Lefort,  a  physician  of  the  same  place,  also  reports 
that  4  out  of  5  of  those  bled  on  the  first  day  recovered, 
and  asserts  that  on  the  second  day  bloodletting  affords  six 
times  less  chance  of  success  (La  Roche). 

The  lancet  has  been  entirely  abandoned,  in  accordance 
with  the  changed  views  as  to  the  -pathologj'  of  febrile  af- 
fections, but  it  may  be  questioned  whether  in  the  pleth- 
oric new-comers  in  tropical  regions,  who  furnish  so  large 
a  quota  to  the  mortality  list  from  yellow  fever,  a  single 
bleeding  at  the  outset  of  the  attack  might  not  still  be 
practised  with  benefit. 

Emetics  were  formerly  considered  an  essential  part  of 
the  antiphlogistic  treatment.  We  speak  of  them  only 
to  condemn  them,  except  in  those  cases  in  which  at  the 
outset  of  an  attack  there  is  evidence  that  the  stomach 
contains  undigested  and  fermenting  material  which  is  the 
cause  of  nausea  and  distress.  In  this  case  a  simple  emetic 
may  be  administered,  with  the  sole  object  of  unloading 
the  stomach. 

Purgatives  have  at  all  times  been  considered  useful  at 
the  outset  of  an  attack  of  yellow  fever,  and  it  is  the 
.standard  treatment,  wherever  the  disease  prevails,  to  ad- 
minister a  cathartic  of  some  kind  as  soon  as  the  patient 
comes  under  observation.  Opinions  differ  as'  to  the  best 
form  of  cathartic  medicine ;  some  prefer  a,  mercurial, 
some  a  saline,  and  others  a  full  dose  of  oleum  ricini.  On 
account  of  its  prompt  and  thorough  action  and  the  ab- 
sence of  irritating  properties,  the  last-mentioned  medicine 
is  a  favorite  in  our  own  southern  cities,  in  the  West  In- 
dies, and  in  Brazil,  especially  in  domestic  practice  among 
the  Creole  population.  The  dose  usually  given  might 
seem  excessive  to  those  who  have  not  seen  its  favorable 
action  ;  half  a  tumblerful,  or  even  more,  is  the  com- 
mon dose  for  an  adult — two  to  four  fluidounces.  Many 
physicians  still  prefer  a  mercurial  purge,  followed,  if 
necessary,  by  a  saline  cathartic,  and  calomel  is  the  mer- 


curial usually  selected.  This  was  formerly  given  by 
some  practitioners  in  enormous  doses  —  forty  to  sixty 
grains — for  its  "sedative"  effect,  and  by  others  in  re- 
peated small  doses  as  a  "salivant."  Dr.  Rush  intro- 
duced the  use  of  mercury  as  a  salivant  in  the  treatment  of 
yellow  fever  in  the  epidemic  of  1793,  and  "  encouraged 
by  the  good  effects  observed  on  that  occasion  from  a  sal- 
ivation, he  was  induced,  the  next  year,  to  excite  it  as  early 
as  possible  in  all  those  cases  which  did  not  yield  immedi- 
ately to  bleeding  and  purging.  He  was  delighted  to  firjd 
that  it  immediately  attracted  and  concentrated  in  the 
mouth  all  the  scattered  pains  of  every  part  of  the  body, 
checked  nausea  and  vomiting,  and  gradually,  when  it  was 
copious,  reduced  the'  pulse — thereby  preventing  the  neces- 
sity of  further  bleeding  and  purging."  He  used  mercury 
still  more  extensively  in  1797  ;  and  during  the  memorable 
epidemic  of  1798  a  salivation  was  found  by  him  to  be  the 
most  certain  remedy  of  any  that  was  used  in  this  fever ; 
for  he  "  did  not  lose  a  single  patient  in  whom  the  mer- 
cury acted  upon  the  salivaiy  glands  "  (La  Roche).  It  is 
scarcely  necessary  'to  remark  that  this  treatment  has  been 
entirely  abandoned,  and  when  calomel  is  given  to-day  it 
is  usually  for  its  cathartic  effect,  or  for  its  supposed  ac- 
tion upon  the  liver.  It  may  be,  however,  that  it  is  use- 
ful in  another  way.  As  we  have  indicated  in  discussing 
the  etiology  of  the  disease,  it  seems  extremely  probable 
that  it  is  caused  by  a  microbe  whose  habitat  is  in  the  ali- 
mentary canal.  If  this  is  in  fact  the  case,  the  indications 
are  apparent,  viz.,  to  keep  the primm  vim  as  nearly  empty 
as  possible,  so  that  the  multiplication  of  the  specific  mi- 
cro-organism may  be  restricted  by  want  of  pabulum  ;  and 
also  for  the  purpose  of  removing  the  microbe  and  its  poi- 
sonous products  ;  second,  the  administration  of  germicide 
and  antiseptic  remedies,  with  a  view  to  the  destruction  of 
the  germ,  or  at  least  of  restricting  its  development.  In 
carrying  out  both  of  these  indications  it  will  be  necessary 
to  avoid  any  measures  which  would  induce  gastric  or  in- 
testinal irritation.  For,  as  we  have  seen,  the  gastro- 
intestinal mucous  membrane  is  in  a  hjpersemic  condition 
early  in  the  attack,  and  experience  has  demonstrated  that 
this  condition  is  aggravated  by  active  medication,  or  by 
the  presence  of  food — even  the  simplest— and  that  the 
gravest  danger  may  result  from  the  administration  of 
anything  which  may  add  to  the  irritation  of  the  stomach 
or  intestine,  the  normal  functions  of  which  seem  to  be 
arrested  as  a  result  of  the  action  of  the  toxic  agent  which 
gives  rise  to  the  morbid  phenomena.  For  this  reason  it 
is  necessary  to  administer  cathartics  with  great  caution,  if 
they  seem  called  for  after  the  second  day  of  the  disease. 
As  a  rule,  it  will  be  best  to  spare  the  stomach,  and  to 
move  the  bowels  by  purgative  enemata. 

The  prevailing  opinion  that  yellow  fever  is  closely  al- 
lied to  the  malarial  fevers,  led  many  physicians,  during 
the  first  half  of  the  present  century,  to  prescribe  quinine 
in  the  expectation  that  it  might  prove  a  specific  in  this 
disease.  This  expectation  was  not  fulfilled,  but  there 
are  still  a  certain  number  of  experienced  physicians  who 
think  a  full  dose  at  the  outset  of  an  attack  to  be  bene- 
ficial ;  others  consider  it  injurious,  and  as  a  rule  it  has 
been  abandoned.  There  is,  however,  much  evidence  in 
favor  of  the  practice,  although  the  benefits  to  be  derived 
from  it  have  no  doubt  been  overstated.  Dr.  Fenner,  in 
his  account  of  the  epidemic  of  1849,  states  that  the  re- 
sults obtained  in  the  abortive  method  of  treatment  by 
quinine  were  entirely  successful.  The  dose  given  was 
from  twenty  to  thirty  grains,  with  a  moderate  quantity  of 
morphine  or  opium,  after  having  unloaded  the  bowels 
with  a  purgative  enema.  Dr.  Fenner  says  :  ' '  This  would 
generally  reduce  the  vascular  and  nervous  excitement 
completely  in  the  course  of  a  few  hours,  throw' the  pa- 
tient into  a  profuse  perspiration,  relieve  all  pain,  and  pro- 
duce sleep."  This  is  certainly  a  very  desirable  result, 
and  while  to-day  it  is  generally  admitted  that  quinine 
has  no  specific  action  in  yellow  fever,  and  that  after  the 
first  day  or  two  it  is  liable  to  do  harm  by  irritating  the 
stomach,  the  writer  is  disposed  to  think  that,  as  an  anti- 
pyretic and  nervous  sedative  at  the  outset  of  the  attack, 
it  may  often  be  administered  with  advantage.  This  was 
the  conviction  of  some  of  our  most  experienced  army 
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surgeons  who  encountered  the  disease  at  Vera  Cruz  dur- 
ing the  Mexican  War,  and  subsequently  in  New  Orleans. 

Dr.  Anderson,  of  Mobile,  who,  with  his  associate  in 
practice,  treated  a  large  number  of  cases  during  the  epi- 
demic of  1853,  says  :  "  The  marked  and  almost  magic 
effect  of  a  large  dose  of  quinine  at  the  outset  was  so  ap- 
parent, that  they"  (himself  and  associate)  "  would  have 
considered  it  little  short  of  trifling  with  human  life  to  have 
adopted  any  other  treatment.  They  will  not  deny  that 
there  were  cases  in  which  it  did  no  good  ;  in  fact,  in 
those  cases  where  there  was  at  the  commencement  de- 
cided congestion  of  the  brain,  it  may  sometimes  have 
done  harm." 

Blair,  whose  experience  was  very  extensive,  and  whose 
treatment  seems  to  have  been  unusually  successfiil,  gave 
twenty  grains  of  calomel  and  twenty-five  grains  of  qui- 
nine at  the  outset  of  an  attack,  and  under  certain  cir- 
cumstances repeated  the  dose  several  times. 

Dr.  Porcher,  of  Charleston,  follows  Blair's  treatment 
so  far  as  the  first  dose  is  concerned,  but  protests  against 
a  repetition  of  it.  We  think  he  is  quite  right  in  this,  and 
that  his  remarks  upon  treatment  are  extremely  judicious. 
In  some  of  the  new  antipyretics  and  nervous  sedatives 
we  have  agents  which  are  probably  superior  to  quinine 
for  reducing  the  temperature  and  relieving  the  nervous 
symptoms  ;  favorable  reports  have  already  been  made 
with  reference  to  some  of  these.  In  the  epidemic  of  last 
year  (1887)  at  Key  West,  Drs.  Porter  and  Schweringen 
used  antipyrin,  as  they  believe  to  the  advantage  of  their 
patients  ;  it  has  also  been  prescribed  quite  extensively  in 
Havana ;  but  I  have  seen  no  exact  statements  as  to  the 
results  obtained.  Nageli,  a  German  physician  practising 
in  Rio  Janeiro,  has  given  a  very  favorable  account  of 
results  obtained  in  the  use  of  kairin.  According  to 
this  author,  of  7  cases  treated  from  the  beginning,  5  of 
which  were  severe — 3  had  black  vomit — all  recovered. 
The  course  of  the  disease  was  not  shortened,  but  the 
fever  is  said  to  have  been  controlled.  The  medicine  was 
administered  from  the  outset  in  doses  of  one  gram  every 
hour,  in  capsules.  This  treatment  is  said  to  have  quickly 
reduced  the  temperature — after  three  or  four  doses — to 
38°  (100.4°  P.)  or  below  ;  at  the  same  time  abundant  per- 
spiration occurred  and  the  pains  were  relieved.  Doses 
of  one-half  a  gram  were  given  every  hour  after  the 
temperature  was  reduced  to  the  normal  to  keep  it  from 
again  mounting.  Iced  drinks  were  given,  but  no  food. 
After  the  fourth  or  fifth  day  it  was  sometimes  necessary 
to  increase  the  dose  to  1.5  to  3  grams,  in  order  to  con- 
trol the  return  of  fever.  The  urinary  secretion  con- 
tinued during  the  use  of  the  remedy,  and  Nageli  thought 
that  less  albumen  was  present  than  in  similar  cases  not 
so  treated.  As  the  account  of  this  method  of  treatment 
was  published  in  1884,  and  we  have  not  heard  that  it 
has  been  adopted  to  any  extent  in  Rio,  the  supposition  is 
that,  like  many  other  methods,  it  has  not  stood  the  test  of 
fuller  experience.  In  the  feeble  condition  of  the  heart 
in  the  second  stage  of  yellow  fever,  we  should  anticipate 
that  the  large  doses  administered — as  much  as  fourteen 
grams  in  the  twenty-four  hours — might  be  dangerous  ; 
but  as  all  of  Dr.  Nageli's  patients  are  said  to  have  recov- 
ered, we  cannot  urge  this  objection. 

Many  of  the  French  physicians  administer  bromide  of 
potassium  as  a  nervous  sedative,  but  we  anticipate  that 
antipyrin,  or  one  of  the  more  recent  remedies  of  this  class, 
will  be  found  the  most  useful  in  meeting  this  indication, 
and  for  the  redaction  of  temperature  ;  there  is  no  reason 
to  expect,  however,  that  they  will  prove  to  be  specifics-— 
they  simply  meet  certain  indications  in  the  symptomatic 
treatment  of  the  disease.  Some  of  the  physicians  in  Rio 
Janeiro  have  prescribed  jaborandi,  and  think  well  of 
it,  without,  however,  claiming  that  it  has  any  specific 
power.  When  the  skin  is  hot  and  dry,  it  may  serve  a 
useful  purpose,  but  it  will  be  necessary  to  guard  against 
the  depressing  effects  of  the  remedy.  Recently,  Dr. 
Hebersmith,  of  the  Marine  Hospital  Service,  has  given 
the  muriate  of  pilocarpin  in  several  cases,  and  he  thinks 
with  good  res'ults.  Doses  of  i  to  i  grain  were  given  hy- 
podermically,  and  produced  profuse  perspiration,  with 
reduction  of  temperature.     But  as  several  of  his  cases 


were  colored  persons,  and  the  initial  temperature  was 
moderate  in  all,  we  are  not  prepared  to  admit  that  recov- 
ery was  due  to  the  administration  of  this  medicine.. 

Aconite,  digitalis,  and  veratrine  have  been  tested  in  the 
West  Indies  and  elsewhere,  in  full  sedative  doses.  Pe- 
raud  says  of  these  medicines,  that ' '  the  attempts,  although 
sufficiently  numerous,  have  not  yet  furnished  any  decided 
results."  After  a  careful  trial  of  digitalis  in  doses  of  two 
to  three  grams  (80  to  45  minims)  of  the  tincture  per  diem, 
the  author  quoted  arrives  at  the  conclusion  that  in  mild 
cases  it  seems  to  cause  the  fever  to  fall  more  quickly,  but 
in  intense  cases  it, has  not  the  same  power.  His  general 
conclusion  is,  that  aconite,  digitalis,  and  veratrine  are 
superior  to  quinine,  and  that  in  moderate  doses  they  are 
useful  in  allaying  nervous  excitement,  and  in  moder- 
ating to  a  slight  extent  the  fever.  The  writer  has  been 
in  the  habit  of  giving  small  doses  of  aconite,  in  combi- 
nation with  a  mild  diaphoretic,  during  the  febrile  stage  of 
yellow  fever,  and  has  thought  that  some  benefit  was 
derived  from  the  treatment,  although  it  must  be  confessed 
that  this  has  not  been  very  marked. 

Dr.  Bemiss,  of  New  Orleans,  writes  of  this  class  of 
medicines  as  follows  : 

"  It  is  the  practice  of  some  physicians  to  attempt  the 
reduction  of  fever  by  large  injections  of  cold  water, 
which  are  said  to  prove  very  efficient  antipyretics.  Aco- 
nite, veratrum,  tartrate  of  antimony,  and  ipecac  are  fre- 
quently exhibited.  A  cautious  use  of  one  or  the  other  of 
the  first  two  on  this  list  may  prove  beneficial,  but  their 
injudicious  or  careless  exhibition  may  do  irreparable 
harm.  We  have  seen  digitalis  produce  unquestionably  good 
effect  in  mitigating  fever,  and  have  often  administered  it  in 
doses  of  thirty  to  sixty  drops  of  the  tincture  every  third  or 
fourth  hour.  It  is  best  to  give  it  in  solutions  of  acetate 
of  ammonia  or  potash." 

Dr.  Porcher,  of  Charleston,  gives  the  following  mixt- 
ure as  a  gentle  diuretic  and  diaphoretic. 

]J .   Acetate  of  potash 3  j. 

Citrate  of  potash 3  j. 

Morphine g''-  j- 

Camphor  water |  vj. 

M.  A  dessertspoonful  to  be  given  every  two  or  three 
hours  as  long  as  there  is  heat  of  skin. 

Some  formula  of  this  kind,  which  has  a  gentle  seda- 
tive and  diaphoretic  effect,  is  useful  so  long  as  it  does 
not  disturb  the  stomach.  Many  practitioners  refrain 
from  giving  any  medicine  at  all,  but  permit  the  patient 
to  swallow  bits  of  ice,  or  small  quantities  of  ice-cold-  water, 
at  frequent  intervals.  This  we  quite  approve  of,  or  iced 
carbonic  acid  irater  may  be  given.  Others  again  give 
icarm  drinks  to  promote  perspiration.  This  is  the  stan- 
dard "Creole  treatment"  in  New  Orleans,  and  in  many 
parts  of  the  West  Indies.  As  the  mortality  among  this 
class  is  small,  they  are  well  satisfied  with  the  results  ob- 
tained, but  many  strangers,  unacclimatized,  who  have 
received  the  Creole  treatment  die,  in  spite  of  the  dose  of 
castor-oil,  the  hot  pediluvia,  and  the  orange-leaf  tea.  This 
treatment  with  careful  nursing  is,  however,  infinitely 
superior  to  the  active  medication  of  the  novice  in  the 
treatment  of  this  treacherous  disease,  for  it  is  very  easy  to 
kill  yellow  fever  patients. 

Dr.  Pardinas,  formerly  director  of  the  military  hospi- 
tal in  Havana,  gave  full  doses  of  the  tr.  ferri  chloridi 
throughout  the  disease,  and,  without  claiming  for  it  any 
specific  virtues,  he  was  convinced  that  the  mortality  was 
less  under  its  use  than  in  other  methods  of  treatment 
with  which  he  was  familiar.  The  director  of  the  Jura- 
juba  Hospital,  at  Rio  Janeiro,  gave  me  the  following 
formula,  which,  after  trying  many  different  modes  of 
treatment,  he  has  adopted  as  being,  in  his  opinion,  the 
best. 

5 .  Perchloride  of  iron  (normal  solution)  grams  iv. 

Tincture  of  iodine gram  1. 

Distilled  water grams  400. 

M.  A  tablespoonf  ul  to  be  given  everj'  hour. 

Some  physicians  in  the  United  States  have  also  used 
the  tincture  of  the  chloride  of  iron  in  full  doses,  and  have 
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reported  favorable  results  ;  but  it  has  not  come  into  gen- 
eral use,  even  in  those  places  from  which  the  favorable 
reports  have  come.  In  Savannah,  during  the  epidemic 
of  1854,  it  was  prescribed  extensively  by  Drs.  Wildmau 
and  Harris.  The  last-named  physician  reported  that,  out 
of  two  or  three  hundred  cases  treated  in  this  way,  he 
only  lost  six.  La  Roche,  in  commenting  upon  this  re- 
port, says:  "Unfortunately  the  remedy,  though  so  ad- 
vantageous when  administered  to  the  sufferers  of  Savan- 
nah, was  powerless  in  the  cases  of  those  to  whom  it  owed 
its  celebrity,  for  both  Dr.  Wildraan  and  Dr.  Harris  fell 
victims  to  the  prevailing  epidemic." 

Bailis  of  all  kinds — hot,  cold,  tepid,  medicated — have 
been  given  in  yellow  fever,  and  the  evidence  is  varied  as 
to  their  utility.  The  most  judicious  and  experienced 
practitioners  are,  however,  in  accord  as  to  the  danger  of 
disturbing  the  patient  to  the  extent  demanded  by  fre- 
quent baths,  and,  as  a  rule,  content  themselves  with  hot 
pedilwda  at  the  outset  of  the  attack,  and  with  sponging 
the  surface  with  cold  water  or  evaporating  lotions  to  re- 
duce the  temperature.  Very  hot  or  very  cold  baths  are 
condemned  by  Feraud,  on  the  ground  that  they  are 
likely,  even  in  the  first  stage  of  the  disease,  to  produce 
visceral  congestions,  to  which  there  is  a  great  tendency 
in  this  disease.  In  the  southern  part  of  our  own  country, 
and  in  the  West  Indies,  a  hot  mustard  foot-bath,  adminis- 
tered at  the  outset  of  the  attack,  is  a  standard  method  of 
treatment.  The  patient  is  wrapped  In  a  blanket,  and  sits 
with  his  feet  and  legs  immersed  in  a  bucket  of  water  as 
hot  as  he  can  bear,  to  which  a  liberal  quantity  of  mus- 
tard has  been  added.  This  has  a  tendency  to  relieve 
cerebral  congestion  and  headache,  and  often  produces  a 
free  perspiration.  It  may  be  repeated  several  times  dur- 
ing the  first  twenty-four  hours.  Cold  applications  to  the 
head  and  repeated  sponging  of  the  hands,  arms,  and 
chest  with  cold  water,  give  comfort  to  the  patient,  and 
are  of  decided  benefit  on  account  of  their  antipyretic  ef- 
fect. Some  practitioners  recommend  the  use  of  tepid 
water  for  sponging  the  surface  ;  Feraud  prefers  a  mixt- 
ure of  one  part  of  aromatic  alcohol  with  three  parts  of 
water  ;  Dr.  Peyre  Porcher  recommends  "  the  assiduous 
and  protracted  applications  of  ice-cold  water  to  the  head, 
hands,  and  arras,  as  long  as  they  are  abnormally  hot." 
This  practice  is  justified  by  the  results  of  his  treatment, 
and  we  think  it  entirely  safe  and  extremely  useful.  The 
knowledge  that  exposure  to  cool  currents  of  air,  or  by 
removing  the  bed-covers  at  night  when  the  weather  has 
suddenly  turned  cold,  is  attended  with  the  greatest  dan- 
ger, on  account  of  the  visceral  congestions — especially  of 
the  kidneys — -which  result  from  such  exposure,  has  led 
many  physicians  to  refrain  from  making  use  of  cold  lo- 
tions to  the  surface.  The  same  apprehension  has  also 
led  to  an  excessive  use  of  blankets,  and  the  poor  patient, 
who  is  burning  up  with  fever,  is  sometimes  smothered  in 
blankets  and  carefully  guarded,  to  prevent  him  from  ex- 
posing hand  or  foot  to  the  air. 

Toward  the  end  of  the  first  stage,  and  throughout  the 
second  stage  of  the  disease,  this  watchfulness  to  prevent 
exposure  of  the  body  to  cool  currents  of  air  is  very  nec- 
essary ;  indeed,  it  is  important  at  all  times  if  the  external 
temperature  is  low,  and  especially  at  night ;  but  the  ob- 
ject in  view  can  be  obtained  without  loading  the  patient 
with  blankets.  He  should  be  lightly  covered,  but  care- 
fully guarded  from  exposure  if  the  weather  is  cool.  At 
the  same  time  the  body  may  be  sponged  under  the  blan- 
ket, and  iced  water  applied  to  the  head,  face,  hands,  and 
arms,  during  the  febrile  stage. 

Berenger-Feraud  speaks  highly  of  the  use  of  large 
enemata  of  cold  water,  frequently  repeated,  as  a  means 
of  reducing  the  temperature.  He  has  made  extensive 
use  of  this  mode  of  treatment,  and  has  never  seen  any 
evil  results  from  it. 

The  use  of  sinapisms  and  vesicants  to  relieve  visceral 
congestion  by  revulsion  to  the  surface,  is  approved  by 
experienced  physicians  everywhere.  We  prefer  sina- 
pisms, and  believe  that,  as  a  rule,  they  will  accomplish 
all  that  can  be  expected  from  a  blister.  The  feeling  of 
weight,  distress,  or  absolute  pain  in  the  epigastric  region, 
attended  with  nausea,  which  is  largely  due  to  the  hyper- 


eemia  of  the  gastric  mucous  membrane,  is  often  notalily 
relieved  by  the  application  of  a  sinapism  to  the  epigas- 
trium. The  patient,  who  has  been  restless  and  uncom- 
fortable, will  sometimes  quickly  fall  asleep  after  such  an 
application.  In  the  same  way,  cerebral  congestion  and 
headache  may  be  relieved  by  revulsives  to  the  extremities, 
and  lumbar  pain  by  the  application  of  a  large  sinapism 
to  the  loins. 

The  scanty  urinary  secretion,  and  often  complete  sup- 
pression, in  yellow  fever,  seems  to  call  for  the  use  of  di- 
uretics,  but  unfortunately  experience  teaches  that  the 
most  reliable  medicines  of  this  class  do  but  little  good. 
The  kidneys  are  best  relieved  by  those  means  which  pro- 
mote perspiration,  and  by  revulsanfs  applied  to  the  loins. 
Complete  suppression  is  rarely,  if  ever,  relieved  by  any 
plan  of  treatment.  In  cases  with  a  hot,  dry  skin,  and 
scanty  urinary  secretion,  with  lumbar  pain,  indicating 
congestion  of  the  kidneys,  we  should  expect  benefit  from 
the  hypodermic  administration  of  the  muriate  of  pilocar- 
pine. 

Stimulants  are  rarely  requii'ed  before  the  fourth  or  fifth 
day,  and  must  be  given  at  first  cautiously  and  in  small 
doses,  so  as  not  to  disturb  the  stomach ;  later,  however, 
they  are  often  absolutely  demanded  to  sustain  the  feeble 
heart.  During  the  second  stage  of  the  disease,  when  the 
pulsations  of  the  heart  often  do  not  exceed  40  or  ,50  to 
the  minute,  there  is  always  a  tendency  to  syncope  ;  this 
is  especially  manifested  during  the  night,  or  toward 
morning,  and  many  a  patient,  whose  condition  seemed 
satisfactory  at  the  evening  visit,  has  been  found  by  his 
physician  dead  the  next  morning.  This  dangerous  pe- 
riod may  often  be  tided  over  by  the  use  of  stimulants. 
When  the  stomach  is  very  irritable,  a  little  iced  cham- 
pagne will  often  answer  better  than  anything  else  ;  but 
perhaps  the  best  form  of  stimulant  is  good  brandy,  given 
in  teaspoonful  doses,  at  intervals  of  half  an  hour,  more 
or  less,  according  to  circumstances.  It  should  be  given 
ice-cold.  Later,  milk-punch,  English  ale,  or  porter,  may 
be  given  in  liberal  quantities,  especially  to  those  who  are 
in  the  habit  of  using  spirits. 

Blair,  whose  opinion  in  all  that  relates  to  this  disease 
is  worthy  of  attention,  prefers  hock  to  any  other  form  of 
stimulant.  He  says  :  "  Of  all  cordials  the  best  is  Rhenish 
wine.  When  of  good  quality  it  is  retained  when  every- 
thing else  is  rejected,  and  it  is  universally  liked  by  the 
patients.  I  have  seen  the  most  excellent  effects  from  its 
use,  and  have  often  given  it  to  the  extent  of  two  bottles 
in  twenty-four  hours.  I  believe  it  has  saved  many  lives, 
and  know  of  no  substitute  for  it." 

Medicines  administered  by  the  stomach  to  control  vom- 
iting, as  a  rule,  are  worse  than  useless.  Minute  doses  of 
morphine,  administered  hypodermically,  are  sometimes 
useful  in  checking  gastric  irritability,  but  this  is  a  dan- 
gerous remedy  in  yellow  fever,  and  only  very  small  doses 
are  tolerated.  Blair  has  seen  stupor,  prostration,  and  com- 
plete narcotism  follow  the  administration  of  one-tenth  of 
a  grain.  On  account  of  the  danger  attending  its  adminis- 
tration, he  thinks  that  it  will  be  more  judicious  to  place 
it  in  the  index  expurgatorius  of  yellow  fever.  Bemiss, 
whose  opinion  is  of  equal  value,  says,  "  Vomiting  should 
be  met  with  epispastics,  blisters,  ice,  and  small  doses  of 
opium,  in  combination  with  cherry-laurel  water  and 
sodse  bicarb."  An  effort  should  be  made  to  arrest  hmmor- 
rhage  by  the  use  of  ergot,  the  beneficial  effects  of  which 
are  sometimes  well-marked.  As  it  is  not  likely  to  be  ab- 
sorbed by  the  stomach,  and  may  cau.se  vomiting,  it  will 
be  best  to  administer  ergotine  hypodermatically. 

During  convalescence  the  sulphate  of  quinine,  in  mod- 
erate doses,  or  citrate  of  iron  and  quinine,  or  the  standard 
preparations  of  iron  and  of  strychnine,  will  often  be  use- 
ful as  tonics  ;  and  ale  or  porter,  or  a  sound  wine,  in  mod- 
erate quantities,  will  be  found  beneficial. 

The  alimentation  in  this  disease,  as  in  the  specific  fe- 
vers generally,  is  a  matter  of  prime  importance.  During 
the  first  part  of  the  febrile  stage  no  food  is  desired,  nor  is 
it  required.  It  is  best  to  give  nothing  in  the  way  of  food 
for  the  first  three  or  four  days  of  sickness  ;  after  this,  if 
the  stomach  tolerates  it,  an  ounce  or  two  of  iced  milk,'  or 
of  chicken  broth,  may  be  given  every  two  or  three  hours. 


71 


Yellow  Fever. 
Yolk-Sac. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


If  the  stomach  is  very  irritable  a  smaller  quantity  at 
shorter  intervals  may  be  given,  and  it  will  be  best  to  give 
the  milk  In  combination  with  lime-water.  If  the  stom- 
ach will  not  retain  this,  or  if  it  gives  distress,  do  not  push 
it  further,  but  support  the  strength  by  nutritious  ene- 
mata.  Even  when  the  stomach  is  quiet  and  the  patient 
craves  food,  it  will  be  necessary  to  give  only  liquid  nour- 
ishment for  two  or  three  days,  and  then  to  allow  nothing 
but  the  simplest  and  most  digestible  forms  of  solid  food  ; 
for  there  is  always  danger  of  a  relapse  from  imprudence 
in  diet,  even  in  the  mildest  cases. 

Before  closing  this  article,  the  writer  ventures  to  refer 
briefly  to  a  method  of  treatment  which  is  still  too  recent 
to  permit  of  a  definite  conclusion  as  to  its  value. 

This  was  suggested  by  me  during  my  recent  visit  to 
Havana,  and  is  an  attempt  to  formulate  a  specific  treat- 
ment in  accordance  with  my  present  views  of  the  etiology 
and  pathology  of  the  disease.  The  intensely  acid  condi- 
tion of  the  urine  and  of  the  vomited  matters,  and  the 
fact  that  I  have  usually  found  the  contents  of  the  intes- 
tine more  or  less  acid,  has  led  me  to  think  that  a  very 
decidedly  alkaline  treatment  might  be  beneficial ;  and, 
in  view  of  the  probability  that  the  specific  infectious 
agent  is  located  in  the  alimentary  canal,  I  have  combined 
with  the  antacid  selected  an  antiseptic  agent  which  is 
known  to  restrict  the  development  of  micro-organisms 
when  present  in  very  minute  quantity. 

The  formula  suggested  was  as  follows  : 

B.    Bicarbonate  of  soda grams  x.  (150  grains). 

Bichloride  of  mercury centigr's  ij.  (J  grain). 

Pure  water litre  j.  (1  quart). 

M.  Sig. — 50  grams  (3  tablespoonfuls)  every  hour  ;  to 
be  given  ice-cold. 

A  letter  recently  received  from  my  friend,  Dr.  D.  M. 
Burgess,  Sanitary  Inspector  at  Havana,  gives  the  follow- 
ing account  of  the  results  up  to  the  present  date.  Dr. 
Burgess  says : 

"  Ten  cases  (six  severe  ones)  have  now  been  treated  at 
Garcini  by  your  alkaline  and  bichloride  method  and  all 
have  recovered — none  subjected  to  that  method  have 
died.  Three  were  treated  successfully  at  another  hos- 
pital here.  Pour  are  to-day  receiving  the  treatment  at 
Garcini,  and  about  an  equal  number  at  each  of  two  other 
institutions." 

Note. — Since  the  above  was  written,  I  have  received  reports  from 
three  physicians  in  Decatur  who  prescribed  this  treatment  during  the  re- 
cent epidemic  in  that  place,  as  follows  : 


White. 

Colored. 

Died. 

3 

8 
2 

16 
3 
9 

0 

Dr.  E.  J.  Conyngton 

1 

Dr  W.  C.  fiuchley. 

1 

Total         

13 

28 

2 

The  two  deaths  reported  occurred  in  white  males;  one,  aged  fifty, 
"waealarge,  plethoric  man,  and  rather  a  heavy  diinker ;  "  the  other, 
aged  thirty-three,  was  suppoaed  to  be  out  of  danger,  but  "  it  was  ascer- 
tained that  the  family  gave  him  a  hearty  meal  on  the  sixth  day,  the  one 
previous  to  his  becoming  worse." 
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YELLOW  SPRINGS,  Location  and  Post-office.— YeWow 
Springs,  Greene  County,  O. 

Access. — From  Xenia,  O.,  a  station  on  the  Pitts- 
burg, Cincinnati  &  St.  Louis  Railway,  by  the  Springfield 
branch  of  above  road  to  the  springs. 

Analysis  (by  Wayne  and  Locke). — One  pint  contains 
(52°  F.)  : 

Grains. 

Carbonate  of  lime 2.446 

Chloride  of  sodium 0.019 

Chloride  of  magnesium 0.021 

Chloride  of  calcium 0.193 

Sulphate  of  lime 0.169 

Oxide  of  iron 0.049 

Organic  matter none 

Total 3.897 

These  springs  are  located  in  Southwestern  Ohio,  on 
the  Little  Miami  River,  about  sixty-five  miles  northeast 
from  Cincinnati.  The  surrounding  country  is  undulat- 
ing, and  aflfords  many  beautiful  drives  to  the  neighbor- 
ing towns.  Yellow  Springs  has  a  population  of  about 
1,400.  O.  B.  F. 

YELLOW  SULPHUR  SPRINGS.  Location  and  Post- 
office. — Yellow  Sulphur  Springs,  Montgomery  County, 
Va. 

Access. — By  carriage,  from  Christiansburg,  Va.,  a 
station  on  the  Norfolk  &  Western  Railroad,  three  and 
one-half  miles  to  the  springs. 

Ahaltsis  (by  Professor  W.  M.  Gelham). — One  pint 
contains  (53°  F.) : 

Grains. 

Carbonate  of  magnesia 0.173 

Carbonate  of  protoxide  of  iron 0.077 

Carbonate  of  lime 1.080 

Chloride  of  potassium 0.012 

Chloride  of  sodium 0.009 

Sulphate  of  potassa 0.013 

Sulphate  of  soda 0.093 

Sulphate  of  magnesia. 2.637 

Sulphate  of  alum'ina 0.897 

Sulphate  of  lime 7.912 

Phosphate  of  magnesia 0.001 

Phosphate  of  lime 0.002 

Organic  extractive  matter 0.466 

Total 12.872 

Gas.  Cubic  inch. 

Carbonic  acid , 1.25 

Sulphuretted  hydrogen undetermined. 

Thbkapbutic  Propbrtibs. — Marked  calcic-sulphur 
waters  containing  an  active  proportion  of  cathartic  sul- 
phates. 
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Yellow  Fever. 
Xolk-Sac. 


These  springs  are  situated  in  the  southwestern  part  of 
Virginia,  on  the  southeastern  slope  of  the  Alleghany 
Mountains,  at  an  altitude  of  over  two  thousand  feet 
above  sea-level.  They  are  about  sixty  feet  from  the 
summit  of  the  mountain  on  which  they  are  located, 
apoid  beautiful  mountain  scenery,  and  possessing  a  cool, 
bracing  atmosphere  during  the  hottest  months.  All 
the  modern  conveniences  for  the  comfort  of  visitors  are 
furnished.  Oeorge  B.  Fowler. 

VERBA  SANTA.  "Consumptive's  weed,'"  "  Moun- 
tain balm,"  etc.  'The  leaves  of  Ei-yodictyon  glutinosum 
Benth.,  Order  Hydrophyllacem.  A  very  pretty  evergreen 
plant,  growing  on  the  western  side  of  the  United  States 
and  in  northern  Mexico,  in  gregarious  clumps  and 
patches  in  barren  soils  and  among  rocks.  It  has  slender 
stems  branching  near  the  ground  and  simple  above,  a 
metre  or  more  high,  bearing  numerous  alternate  or  clus- 
tered, coriaceous,  lanceolate,  dentate  leaves,  five  to  eight 
centimetres  (2-3  inches)  long,  and  one  or  two  in  width. 
■The  upper  surface  of  the  leaves  is  smooth  and  shining,  of 
a  dark  green  color,  completely  varnished  by  a  copious 
coating  of  resin,  with  which  the  entire  plant  abounds. 
The  under  surface  is  covered  with  a  silver-white  down, 
conspicuously  netted- veined.  Flowers  small,  something 
like  "forget-me-nots,"  blue,  pretty.  Calyx  five-parted, 
corolla  funnel-shaped,  regular,  five-lobed,  stamens  ten, 
short,  style  two-cleft.  Fruit,  a  one-celled  capsule,  with 
two  placentae,  and  one  or  two  dozen  seeds.  Capsule 
semi-transparent  from  saturation  with  resin  (Wellcome, 
quoted  in  "  Proceedings  of  the  American  Pharmaceutical 
Association,"  1876). 

The  principal  constituent  of  this  plant  is  the  resinous 
compound.  It  also  contains  some  tannin  and  a  bitter 
principle.  Yerba  Santa,  as  one  of  its  names  shows,  has  a 
local  reputation  on  the  Pacific  slope  for  coughs,  colds, 
bronchitis,  and  phthisis,  a  reputation  which  is  shared  by 
many  other  resinous  substances  and  has  some  founda- 
tion. It  is  also  a  pretty  good  vehicle  for  the  administra- 
tion of  quinine,  whose  taste,  like  liquorice  or  glycyrrhizin, 
it  covers  pretty  well.  Of  a  fluid  extract,  three  of  four 
cubic  centimetres  (TTL  xlx.  ad  Ix.)  may  be  given  for 
coughs.  A  syrup  as  a  vehicle  for  quinine  is  sometimes 
prepared. 

Allied  Plants. — This  is  a  small  order  of  plants, 
mostly  American,  containing  none  of  much  activity  or 
Importance.  One  or  two  Nemophilm  are  cultivated  for 
ornament. 

Allied  Drugs. — See  Grindblia.  W.  P.  Bollea. 


YOLK-SAC.  The  vitelline  sac,  umbilical  vesicle,  or 
yolk-sac  of  man,  is  a  pear-shaped  bag  of  tissue  about 
one-fourth  of  an  inch  in  diameter,  appended  to  the  em- 
bryo by  a  long  stalk,  which  is  attached  to  the  intestines 
of  the  embryo  and  runs  the  length  of  the  umbilical  cord, 
so  that  the  sac  lies  a  short  distance  from  the  placental 
end  of  the  cord,  in  the  space  between  the  amnion  and 
the  chorion.  These  relations  are  well  shown  in  Fig.  1276 
(Vol.  HI. ,  p.  112).  This  diminutive  sac  is  always  found 
in  the  early  stages  of  development,  and  is  said  to  persist 
up  to  birth  ;  the  stalk,  however,  aborts  within  the  cord, 
and  disappears  during  the  first  half  of  gestation. 

'The  yolk-sac,  as  is  shown  in  the  accompanying  dia- 
gram, is  really  an  appendage  of  the  intestinal  canal,  and 
is  formed  by  the  extra-embryonic  splanchnopleure. 
During  the  third  week  of  development,  the  sac  appears 
very  large  in  proportion  to  the  embryo,  but  its  growth 
ceases  about  the  fourth  week.  At  first,  its  connection 
with  the  embryo  is  broad  and  long  (compare  Fig.  652, 
Vol.  II.,  page  144),  but  as  development  progresses,  the 
neck  becomes  more  and  more  constricted  and  lengthens 
out  (Fig.  4673),  so  as  to  form  a  distinct  stalk.  Blood-ves- 
sels appear  very  early  upon  the  yolk-sac,  developing  in 
the  mesoderm  of  its  wall,,  and  forming  a  network  over 
the  sac  ;  these  capillaries  communicate  with  two  veins, 
the  omplmlo-mesaraicm,  which  carry  the  blood  along  the 
stalk  of  the  sac  to  the  septum  transmrsum,  and  so  to 
the  heart  of  the  embryo.     The  arterial  supply  probably 


comes  in  man,  as  in  the  early  stages  of  the  rabbit,  from 
small  vessels  connected  with  the  aortse,  but  later  there 
are,  it  is  said,  larger  trunks  developed  which  run  out 
from  the  dorsal  aorta.    The  arterial  trunks  disappear  very 


Fig.  4672. — Diagrammatic  Cross-section  of  an  Amniote  Embryo  and 
Ovum.  The  embryo  is  shaded  ;  the  extra-embryonic  mesoderm  is  rep- 
resented by  a  dotted  line.  Som,  somatopleure  ;  Spl,  splanchnopleure  ; 
CAo,  chorion  ;  Am^  amnion  ;   Coe,  coelom ;    In,  intestine ;  Yolk^  yolk- 


early  indeed  ;  consequently  in  cross-sections  of  the  yolk- 
stalk  we  find  only  the  two  veins,  which  pursue  a  some- 
what contorted  course.  At  first  the  two  veins  are  nearly 
equal  in  size,  but  after  the  beginning  of,  say  the  fourth 
week,  the  left  omphalo-mesaraic  vein  begins  to  abort. 

The  yolk-sac  is  at  first  hollow,  being  lined  internally 
by  the  entoderm,  externally  by  the  mesoderm.  In  that 
part  of  the  stalk  within  the  umbilical  cord,  the  cavity 
disappears.  In  the  vesicle  itself  the  entoderm  becomes 
fatty,  and  changes  into  a  pavement  epithelium,  which  is 


Pig.  4673.— Hiis's  Embryo, 
Sch.,  2.2  mm.  long. 


also  thrown  up  into  vascular  villi 
at  certain  points  (Kolliker). 

The  yolk-sac  of  the  higher  mam- 
malia is  a  rudimentary  organ  ;  in 
the  reptiles,  birds,  and  monotremes, 
it  is  a  capacious  bag  charged  with 
nutritive  material.  With  the  sub- 
stitution of  uterine  nutrition  for 
the  phylogenetically  earlier  pro- 
cess, the  function  of  the  yolk-sac 
ceases.  It  still,  however,  retains 
some'"yolk  in  certain  cases  (Rauber).  In  the  anamniota 
the  somatopleure  (chorion)  is  also  continued  directly  over 
the  yolk-sac,  as  for  instance  in  sharks  ;  or  in  other  words, 
the  yolk-sac  comprises  entoderm  (or  yolk),  mesoderm, 
and  ectoderm.  It  may  happen  that  the  mesoderm  fails 
to  develop  a  coelom  over  the  yolk-sac,  and  then  it  is  in- 
correct to  say  that  there  are  splanchnopleure  and  soma- 
topleure present.  Again,  the  mesoderm  may  fail  to 
spread  over  the  whole  sac,  in  which  case  it  is  covered  in 
one  part  by  ectoderm  lying  directly  on  the  yolk.  As 
yet,  however,  there  has  been  no  comprehensive  study  of 
these  and  other  modifications  of  the  yolk-sac. 

Charles  Sedgtcick  Minot. 
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YUMA.  [For  an  explanation  of  the  chart  and  sugges- 
tions as  to  method  of  using  it,  see  article  "  Climate," 
Vol.  II.,  pp.  189-191.]' 

The  accompanying  chart,  obtained  from  the  Chief  Sig- 
nal Office  at  Washington,  represents  the  climate  of  the 
town  of  Yuma,  Arizona,  and  may  be  profitably  studied 


in  connection  with  the  brief  article  describing  the  cli- 
mate of  that  Territory,  which  will  be  found  under  the 
title  "Arizona,"  on  page  304  of  the  first  volume  of  this 
Handbook. 

It  is  hardly  possible  to  specify,  in  the  case  of  this  chart, 
which  columns  contain  the  data  most  worthy  of  atten- 


Climate  of  Tuma,  Ariz. —Latitude  33°  45'  ;  Longitude  114°  d&. —Period  of  Observations,  October  1,  187S,  to  December 
31,  1883. — Elevation  of  Place  of  Observation  above  the  Sea-level,  135  {approx.)  feet. 
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tiou  :  all,  save  perhaps  columns  J  and  R,  are  remarkable. 
But  the  extraordinary  cloudlessness  of  the  sky,  phenom- 
enally low  rainfall,  great  dryness  of  the  atmosphere, 
great  nycthemeral  range  of  temperature,  and  extremes 
of  high  temperature,  are  the  features,  in  the  climate  of 
this  low-lying  Arizona  station,  which  are  perhaps  those 
most  worthy  of  attention.  H.  E. 

ZEDOARY  (Rluzoma  Zedoarim,  Ph.  G. ;  Zedoaire  tongue, 
Zedoaire  ronde,  Codex  Med.). 

The  rhizome  of  Curcuma  Zedoaria  Roscoe,  Order  Zin- 
giberacecB.  This  is  one  of  the  numerous  ginger-like  plants 
which  inhabit  the  warmer  parts  of  Asia,  and  whose  rhi- 
zomes or  seeds  are  used  as  spices  or  condiments.  Ze- 
doary  is  indigenous  in  India  and  China,  in  which  places 
it  is  also  cultivated.  It  is  introduced  and  cultivated  also 
in  Java  and  other  Pacific  islands.  The  rhizome  is  the 
part  used,  being  dug  up,  washed  or  scraped,  and  then 


sliced  and  dried  ;  the  smaller  branches,  as  is  commonly 
stated,  being  the  "  long  Zedoary,"  and  the  central  tuber- 
cles or  clumps  the  "  round  Zedoary  ;  "  but,  according  to 
the  French  Codex  and  some  other  authorities,  the  latter 
is  the  rhizome  of  a  related  plant,  C.  aromatica  Salisbury. 
Zedoary  comes  also  occasionally  mixed  with  curcuma. 
The  long  variety  of  Zedoary  is  of  old  occurrence  in  com- 
merce, and  was  formerly  a  greater  favorite  than  now, 
when  its  place  is  mostly  taken  by  ginger,  curcuma,  sweet 
flag,  etc.  In  this  country,  indeed,  it  is  well-nigh  obso- 
lete, but  on  the  continent  of  Europe  it  is  still  official  in 
most  countries,  although  but  very  little  used. 

It  figures  mostly  in  external  applications  as  an  ingre- 
dient of  several  proprietary  liniments  and  "balsams." 
The  French  "  Baume  de  Fioravnnti"  contains  Zedoary 
along  with  fifteen  other  resins  and  spices. 

Its  composition  resembles  that  of  ginger  and  cur- 
cuma, so  far  as  to  its  taste  and  flavor  being  due  to  essen- 
tial oil  and  resin  ;  like  these,  too,  it  contains  an  abund- 
ance of  starch. 

Allied  Plants  and  Dbugs. — See  Ginger. 

ir.  P.  BoUes. 

ZINC.  I.  General  Medicinal  Properties  of  Com- 
pounds or  Zinc— Charging  the  blood  with  zinc  affects 
nutrition  in  excess,  developing  poisonous  symptoms, 
but  the  action  is  not  as  profound  as  with  the  majority  of 
the  heavy  metals,  and  in  medicinal  dosage  deleterious  ef- 
fects need  not  be  feared.  Therapeutically,  the  constitu- 
tional influence  shows  itself  in  a  tendency — not  very 
strongly  pronounced,  but  still  useful — to  abate  spasmodic 
nervous  disorders,  such  as  epilepsy,  chorea,  hysteria, 
etc.  Indeed,  before  the  rise  of  bromides  into  medicinal 
prominence,  zinc  was  a  standard  medicine  for  the  relief 
of  epilepsy  and  hysteria.  At  present,  it  can  only  be  said 
that,  among  the  heavy  metals,  zinc  combines  more  po- 
tency and  availability  as  a  constitutional  nervine  than  any 
other— which  is  not  saying  much.  Locally,  the  proper- 
ties of  the  zinc-compounds  differ  with  the  chemistry  of 
the  different  compounds,  mainly  according  to  solubility, 
the  soluble  salts  being  caustic  or  irritant  and  astringent) 
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and  the  insoluble  compounds  operating  as  absorbent, 
soothing,  healing,  and  disinfectant  dressings.  Internally, 
the  soluble  compounds  in  moderate  dosage  determine 
prompt  and  thorough  vomiting,  after  the  manner  of  cop- 
per salts,  though  with  less  severity  of  action.  In  large 
doses  they  are  corrosive  or  irritant  poisons,  according  to 
the  activity  of  the  individual  compound.  The  insoluble 
compounds  iu  small  dose  allay  gastric  and  intestinal  ir- 
ritability, but  in  large  dose,  probably  through  chemical 
conversion,  may  nauseate,  and  even  vomit.  Zinc-com- 
pounds are  disinfectant,  the  soluble  salts,  especially  the 
chloride,  notably  so,  and  since  they  do  not  stain  they  are 
the  most  generally  available  of  metallic  salts  for  the  pur- 
pose. 

The  therapeutics  of  zinc  consist  of  the  following  appli- 
cations :  constitutionally,  as  a  medicine  of  second  or  third 
rate  power  to  control  spasmodic  nervous  disease  ;  in  the 
stomach,  to  allay  pain  or  nausea,  for  which  purpose  an  in- 
soluble compound  is  commonly  selected  ;  in  the  bowels,  to 
control  diarrhcEa,  especially  when  the  affection  seems  a 
reflex  of  nervous  irritation  rather  than  the  expression  of  a 
catarrh  ;  and,  externally,  the  soluble  compounds,  to  cauter- 
ize, or  to  perform  the  usual  functions  of  a  metallic  as- 
tringent-irritant in  the  way  of  determining  absorption  of 
granulation-tissue,  and  abating  catarrh  ;  and  the  insoluble 
preparations  to  act  as  soothing,  healing,  or,  applied  dry, 
absorbent  and  disinfectant  dressings.  Solutions  of  the 
soluble  salts  are  also  available  as  efficient  disinfectants  of 
their  kind  for  wounds,  fabrics,  floors,  and  all  non-metal- 
lic receptacles. 

II.  The  Medicinally-Used  Compounds  op  Zinc. — 
These  are  the  oxide,  carbonate,  chloride,  bromide,  iodide, 
sulphate,  acetate,  valerianate,  and  phosphide,  and,  although 
not  oflicinal,  the  nitrate  and  oleate. 

Zinc  Oxide  (ZnO). — Zinc  oxide  is  officinal  in  the  U.  S. 
Pharmacopoeia  as  Zinci  Oxidum,  Oxide  of  Zinc.  It  is  a 
"soft,  pale  yellowish,  nearly  white  powder,  permanent 
in  the  air,  odorless  and  tasteless,  insoluble  in  water  or  al- 
cohol, but  soluble  in  acids  without  effervescence  (absence 
of  carbonate).  When  strongly  heated,  the  oxide  assumes 
a  deep  lemon-yellow  color,  but  turns  nearly  white  again 
on  cooling  "  (IT.  S.  Ph.).  Oxide  of  zinc  is  a  commercial 
article,  and  impure  and  even  fraudulent  specimens  are 
not  uncommon.  Oxide  of  zinc  is  the  principal  insoluble 
zinc  compound.  It  may  be  used,  given  internally,  for 
the  constitutional  effect  of  zinc,  or  to  allay  vomiting  or 
diarrhoea  ;  dose,  from  0.06  to  0.30  Om.  (one  to  five  grains), 
several  times  a  day,  in  powder  or  pill.  Externally,  zinc 
oxide  may  be  used,  alone  or  mixed  with  powdered  starches 
or  gums,  as  an  absorbent  powder-dressing  to  excoriations 
and  sores,  or,  in  ointment,  as  a  soothing  and  healing  ap- 
plication, for  which  purpose  it  is  very  efficient.  There  is 
an  officinal  ointment,  Ungtientum  Zinci  Oxidi,  Ointment 
of  Oxide  of  Zinc,  consisting  of  twenty  per  cent,  of  the 
oxide  in  benzoinated  lard,  which  may  be  applied  iu  full 
strength  to  sores  or  eruptions. 

Zinc  Carbonate. — Normal  zinc  carbonate  occurs  in  the 
mineral  zinc  spar  or  calamine,  which  was  formerly  of- 
ficinal in  the  IT.  S.  Pharmacopoeia  as  a  medicine,  but  was 
dropped,  because  of  its  impurities,  in  the  revision  of  the 
Pharmacopceia  of  1860.  In  its  place  is  officinal,  now, 
the  mixture  of  carbonates  that  results  from  precipitating 
a  boiling  solution  of  zinc  sulphate  by  sodic  carbonate. 
Such  precipitate  is  entitled  Zinci  Carbonas  Prmcipitatus, 
Precipitated  Carbonate  of  Zinc,  and  is  assigned  the  for- 
mula (ZnC0a)2.  3  Zn(0H)2.  Precipitated  zinc  carbon- 
ate is  "  a  white,  impalpable  powder,  permanent  in  the 
air,  odorless  and  tasteless,  insoluble  in  water  or  alcohol, 
but  soluble  in  acids  with  copious  effervescence.  When 
strongly  heated,  the  salt  loses  water  and  carbonic  acid 
gas,  and  leaves  a  residue  of  oxide  of  zinc  '  (U.  S.  Ph.). 
Zinc  carbonate  is  substantially  a  duplicate  of  the  oxide 
in  medicinal  properties,  but  its  use  is  commonly  confined 
to  external  application  as  an  absorbent  powder. 

Zinc  Chloride  (ZnCU). — The  salt,  often  commonly 
called  butter  of  zinc,  is  officinal  in  the  U.  8.  Pharmaco- 
poeia as  Zinci  Chloridum,  Chloride  of  Zinc.  It  is  "a 
white,  crystalline  powder,  or  white,  opaque  pieces,  very 
deliquescent,  odorless,  having  a  very  caustic  saline  and 


metallic  taste,  and  an  acid  reaction.  The  salt  is  very 
soluble  in  water  and  in  alcohol,  forming  a  clear,  or  only 
faintly  opalescent,  liquid.  This  opalescence  is  removed 
by  the  addition  of  a  few  drops  of  hydrochloric  acid. 
When  heated  to  about  115°  C.  (339°  P.),  the  salt  melts, 
yielding  a  clear  liquid  which,  on  cooling,  congeals  to  a 
■white  or  grayish-white  solid.  At  a  higher  temperature 
it  is  partially  volatilized  and  decomposed  "  (U.  S.  Ph.). 
The  chloride  is  the  most  active  of  the  zinc  salts,  being 
highly  corrosive  and  antiseptic,  both.  It  has  little  effect 
on  the  sound  skin,  but  upon  a  raw  surface  or  mucous 
membrane  it  disorganizes  tissues,  forming  a  white,  tough 
slough.  The  action,  though  powerful,  is  not  diffuse,  so 
that  it  can  be  quite  exactly  regulated  in  area  and  depth. 
The  slough  remains  odorless  during  its  attachment,  and, 
■when  finally  cast  off,  as  happens  in  a  week  or  ten  days, 
exposes  an  underlying  surface  presenting  clear,  healthy 
granulations,  ■which  rapidly  proceed  to  cicatrization. 
Chloride  of  zinc  thus  makes  an  excellent  escharotic, 
combining  the  features  of  being  powerful,  yet  manage- 
able, of  disinfecting  its  own  slough,  of  determining 
kindly  healing  of  the  resulting  ulcer,  and  of  being  free 
from  danger  of  producing  constitutional  poisoning.  Its 
operation  is,  ho^wever,  very  painful.  In  solution,  zinc 
chloride  is  a  standard  disinfectant,  but,  if  strong,  acts 
upon  metallic  surfaces.  Internally,  it  is  a  corrosive  or 
irritant  poison,  according  to  concentration. 

For  use  as  a  caustic,  patent  lint  may  be  soaked  in  a 
concentrated  solution  of  the  salt,  dried,  and  tlien  cut — 
with  an  old,  worthless  pair  of  scissors — into  proper  size 
and  applied  to  the  part,  ■n'hich,  if  covered  with  skin, 
must  first  have  the  epithelium  removed  by  blistering. 
Much  more  convenient,  however,  is  the  plan  of  making 
the  chloride  into  a  paste  with  flour  and  water.  Such 
paste  can  be  applied  moist,  or  may  be  dried  and  cut  into 
pointed  rods,  which  are  then  available  for  thrusting 
into  any  large  mass  requiring  destruction,  such  as  a 
cancerous  tumor.  This  paste  ■was  devised  by  a  Dr. 
Canquoin,  of  Paris,  and  often  goes  by  his. name.  It  is 
made  by  rapid  admixture  of  zinc  chloride  and  wheat- 
flour  with  a  very  little  water — a  few  drops  only  to  the 
ounce  of  paste.  The  strength  in  zinc  salt  will  range 
from  fifteen  to  thirty  per  cent.,  according  to  the  char- 
acter of  the  tissue  requiring  destruction. 

As  a  disinfectant,  zinc  chloride  can  be  prescribed  in 
the  officinal  Liqum-  Zinci  Chloridi,  Solution  of  Chloride 
of  Zinc.  This  is  "an  aqueous  solution  of  chloride  of 
zinc,  containing  about  fifty  per  cent,  of  the  salt."  It  is 
made  directly  from  the  metal  by  the  action  of  hydro- 
chloric acid,  the  resulting  solution  being  purified  from 
contaminating  iron  by  a  special  procedure,  and  brought 
to  standard  strength  by  distilled  water.  The  solution  is 
"  a  clear,  colorless  liquid,  odorless,  having  a  very  astrin- 
gent, sweetish  taste,  and  an  acid  reaction.  Sp.  gr. 
1.555"  (U.  S.  Ph.).  In  its  pharmacopoeial  strength,  this 
solution  is  entirely  too  strong  for  direct  application,  be- 
ing, indeed,  corrosive.  As  a  general  disinfectant,  it 
should  be  diluted  to  three  per  cent,  strength,  and  as  a 
lotion  for  wound-surfaces  or  ulcers  to  one  per  cent.  It 
has  the  merits  of  being  deodorant  and  disinfectant,  while 
at  the  same  time  it  has  no  smell,  does  not  stain,  and,  in 
the  dilution  enjoined,  does  not  attack  fabrics,  or  even 
practically  injure  metallic  receptacles. 

Zinc  Bromide  (ZnBrj). — Zinc  bromide  is  officinal  in 
the  U.  S.  Pharmacopoeia  as  Zinci  Bromidum,  Bromide  of 
Zinc.  It  is  a  "  white,  or  nearly  white,  granular  powder, 
very  deliquescent,  odorless,  having  a  sharp  saline  and 
metallic  taste,  and  a  neutral  reaction.  Very  soluble  in 
water  and  in  alcohol.  When  strongly  heated  it  fuses,  and, 
at  a  higher  temperature,  it  is  volatilized  with  partial  de- 
composition "  (U.  S.  Ph.).  Because  of  its  ready  deli- 
quescence, the  salt  should  be  kept  in  small  glass-stoppered 
bottles.  Zinc  bromide  closely  resembles  the  chloride  in 
general  properties,  being  deliquescent  and  highly  irritant. 
Its  officinal  recognition  is,  however,  not  for  its  duplicat- 
ure  of  the  chloride  in  uses,  but  for  its  internal  employ- 
ment in  nervous  disease,  with  the  notion  of  getting  the 
combined  antispasmodic  effect  of  zinc  and  a  bromide. 
But  in  the  small  dosage  which  the  character  of  the  salt 
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enjoins,  the  quantity  of  bromine  ingested  is  medicinally 
insignificant.  The  salt  is  given  in  doses  of  from  0. 10  to 
0.30  Gm.  (one  and  a  half  to  five  grains)  in  syrupy  solu- 
tion. 

Zinc  Iodide  (Znia). — Zinc  iodide  is  officinal  in  the  U. 
S.  Pharmacopoeia  as  Zinci  lodidum.  Iodide  of  Zinc.  It 
is  "a  white,  or  nearly  white,  granular  powder,  very  de- 
liquescent, odorless,  having  a  sharp  saline  and  metallic 
taste,  and  an  acid  reaction.  Very  soluble  in  water  and  in 
alcohol.  When  strongly  heated,  it  inelts,  and,  at  a  higher 
temperature,  it  is  volatilized  with  partial  decomposition  " 
(U.  S.  Ph.).  Zinc  iodide,  like  the  bromide,  resembles 
the  chloride  in  quality  ;  but,  like  the  bromide,  is  sug- 
gested for  the  purpose  of  getting  the  effects  of  the  acid 
radicle  along  with  those  of  zinc,  in  constitutional  medi- 
cation. But,  again,  the  necessarily  small  dosage  defeats 
the  purpose.  The  salt  is  given  in  doses  of  from  0.10  to 
0.30  Gm.  (one  and  a  half  to  five  grains)  in  syrup.  Locally, 
the  iodide  has  been  applied  for  the  general  purposes  of 
the  metallic  astringents,  in  solutions  ranging  in  strength 
from  the  one-lifth  of  one  per  cent,  to  six  per  cent.,  or  in 
a  twelve  per  cent,  ointment. 

Zinc  Sulphate  (ZnS04.  THjO). — Zinc  sulphate  is  of- 
ficinal in  the  U.  S.  Pharmacopoeia  as  Zinci  Sulphas,  Sul- 
phate of  Zinc.  It  is  crystalline,  occurring  in  "small, 
colorless,  right  rhombic  prisms,  or  acicular  needles,  slowly 
effervescing  in  dry  air,  odorless,  having  a  sharp  saline, 
nauseous,  and  metallic  taste,  and  an  acid  reaction.  Sol- 
uble in  0.6  part  of  water  at  15°  C.  (59°  F.),  and  in  0.3 
part  of  boiling  water  ;  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  melts,  gradually  loses  water, 
and,  at  a  higher  temperature,  it  is  decomposed  with  ev- 
olution of  sulphurous  vapors"  (U.  S.  Ph.).  Zinc  sul- 
phate is  the  sulphate  whose  commercial  impure  variety 
is  called  white  vitriol.  The  pure  quality,  officinal  as 
above,  is  in  the  small  crystals  described,  which  look  not 
unlike  those  of  Epsom  salt.  Zinc  sulphate  is  decomposed 
by  alkalies  and  their  carbonates,  hydrosulphates,  lime- 
water,  soluble  lead  salts,  and  vegetable  astringents.  By 
heating,  it  can  be  made  to  part  with  its  water  of  crystal- 
lization, forming  what  is  called  dried  zinc  sulpJiate. 

Zinc  sulphate  is  an  irritant  astringent,  and,  in  the  dried 
form,  even  caustic,  though  less  powerfully  so  than  the 
chloride.  Internally,  in  liioderate  dose,  it  is  emetic  ;  in 
excessive  quantity,  an  irritant  poison,  though  again  less 
potent  than  the  chloride.  The  salt  is  a  favorite  metallic 
astringent,  being  milder  than  copper  or  silver  salts,  of 
less  harsh  taste,  and  devoid  of  staining  property.  It  has 
thus  a  wide  range  of  applicability,  but  yet,  where  a  pow- 
erful action  is  wanted,  it  is  distinctly  inferior  to  nitrate 
of  silver,  or  sulphate  of  copper.  The  crystals  are  too 
small  to  permit  the  salt  to  be  used  in  solid  form  ;  it  is 
therefore  used  locally  in  solution,  the  strength  ranging 
from  the  one-fifth  of  one  per  cent,  to  about  four  per 
cent.  Dried  zinc  sulphate  has  been  employed  as  a  caus- 
tic, made  into  paste,  with  one-eighth  part  of  glycerin,  or 
into  ointment  with  one-fourth  part  of  lard.  Internall)^ 
the  salt — crystalline  form — may  be  given  for  the  con- 
stitutional effects  of  zinc,  in  doses  of  from  0.015  to  0.06 
Gm.  (one-fourth  to  one  grain),  several  times  a  day  ;  or  as 
an  emetic  in  doses  of  from  1.00  to  3.00  Gm.  (fifteen  to 
thirty  grains). 

Zinc  Acetate  (Zn(CjH302)2,  3  H2O). — Zinc  acetate  is 
officinal  in  the  U.  S.  Pharmacopoeia  as  Zinci  Acetas, 
Acetate  of  Zinc.  It  is  in  "soft,  white,  micaceous  or 
pearly,  six-sided  tablets  or  scales,  somewhat  efflorescent 
in  dry  air,  having  a  faintly  acetous  odor,  a  sharp  metallic 
taste,  and  a  slightly  acid  reaction.  Soluble  in  3  parts 
of  water,  and  in  30  parts  of  alcohol  at  15°  C.  (59°  F.) ; 
in  1.5  part  of  boiling  water,  and  in  3  parts  of  boiling 
alcohol.  When  strongly  heated,  the  salt  melts,  and  at  a 
higher  temperature  it  is  decomposed  with  evolution  of 
acetous  vapors,  a  residue  of  oxide  of  zinc  being  finally 
left"    (U.  S.  Ph.). 

Zinc  acetate  is  practically  a  duplicate  iu  its  effects  of 
the  sulphate  ;  but  its  use  has  been  rather  restricted  by 
custom  to  local  application  for  the  purposes  of  the  metal- 
lic astringents.  Solutions  may  be  employed  of  the  same 
strength  as  of  the  sulphate. 


Zinc  Valerianate  (Zn(C6H902)2,  H3O). — The  salt  isf 
officinal  in  the  U.  S.  Pharmacopoeia  as  Zinci  Valerianas, 
Valerianate  of  Zinc.  It  is  in  "  soft,  white,  pearly  scales, 
permanent  in  the  air,  having  a  faint  odor  of  valerianic 
acid,  a  sweet,  afterward  styptic  and  metallic  taste,  and 
an  acid  reaction.  Soluble  in  100  parts  of  water,  and  in 
40  parts  of  alcohol  at  15°  C.  (59°  P.),  both  solutions  be- 
coming turbid  on  boiling.  When  heated,  the  salt  melts  ; 
at  a  higher  temperature  it  gives  off  white,  inflammable 
vapors,  and  finally  leaves  a  residue  of  oxide  of  zinc  " 
(U.  S.  Ph.).  From  its  comparative  insolubility,  zinc 
valerianate  is  locally  less  active  in  every  way  than  the 
salts  typified  by  the  chloride  and  sulphate.  Its  place  in 
medicine  rests  upon  the  idea  of  combining  in  one  drug 
the  antispasmodic  virtues  of  zinc  and  valerian  ;  but 
since  the  effects  of  zinc  are  feeble  at  best,  and  valerianic 
acid  is  probably  not  the  active  principle  of  valerian  root, 
there  is  little  ground  on  which  to  rest  a  valid  claim  for 
the  salt's  eflBcacy.  This  valerianate  has  also  the  positive 
disadvantages  of  disagreeable  smell  and  taste,  and  cost- 
liness. The  salt  has  been  given  in  doses  of  from  0.06  to 
0.12  Gm.  (one  to  two  grains)  several  times  a  day,  best  in 
pill. 

Zinc  Phosphide  (Zuj  P-j). — This  salt  being  of  value 
solely  as  a  means  of  giving  phosphorus,  has  been  de- 
scribed under  the  title  Phosphorus. 

Zinc  Nitrate  (Zn(N0a)5,  6HaO). — Zinc  nitrate  forms 
by  the  direct  action  of  nitric  acid  upon  metallic  zinc.  It 
occurs  in  colorless  prismatic  crystals  which  are  soluble 
in  water  and  alcohol,  and  are  very  deliquescent.  The 
salt  is  fusible,  and  has  been  employed,  although  it  is  un- 
offlcinal,  in  the  form  of  sticks  of  the  fused  substance  cast 
in  paper  moulds,  for  application  to  sores  and  ulcers. 
The  action  is  caustic  and  healing,  after  the  manner  of 
silver  nitrate.  Sticks  of  zinc  nitrate  must  be  kept  dry  in 
well-stoppered  bottles,  else  they  will  be  destroyed  by  deli- 
quescence of  the  salt. 

Zinc  Oleate. — An  oleate  of  zinc  is  obtainable  in  the 
form  of  a  fine,  soapy-feeling  powder,  of  a  pearl  color. 
This  powder  proves  to  be  a  serviceable  bland  absorbent 
and  detergent  for  local  dusting  upon  the  skin. 

Edward  Curtis. 

ZYMOTIC  DISEASES.  It  is  somewhat  remarkable 
that,  with  the  evidences  of  organic  changes  constantly 
present  on  every  side,  the  far-reaching  observations  and 
deep  scrutiny  of  men  of  the  past  into  the  processes  of 
nature  should  have  failed  to  discover  or,  at  least,  ade- 
quately realize  what  to  us  to-day  seems  so  ordinary  a 
process  as  that  of  fermentation,  as  also  the  causes  under- 
lying it.  But  observation  had  not  failed  to  mark  and, 
in  some  measure,  accurately  to  note  its  results  ;  for  these, 
as  seen  in  the  leaven  of  bread  and  in  the  changes  which 
the  juice  of  the  grape  undergoes,  have  been  known  since 
the  beginnings  of  history.  Manifestly,  therefore,  it  has 
been  the  means  for  accurate  study  and  observation  that 
has  been  wanting.  A  century  ago,  when  one  of  the 
pioneers  of  chemistry  made  this  memorable  statement, 
"  He  that  understands  the  nature  of  ferments  and  fer- 
mentations shall  probabl}'  be  much  better  able  than  he 
that  ignores  them  to  give  a  fair  account  of  divers  phe- 
nomena of  certain  diseases  (as  well  fevers  as  others)  which 
will,  perhaps,  never  be  understood  without  an  insight 
into  the  doctrine  of  fermentations,"  it  was  beginning  to 
be  perceived  that  these  fermentations,  resulting  in  a  trans- 
formation of  the  constituents  of  a  suljstance,  were  due  to 
processes  which,  while  chemical  in  their  nature,  involved 
the  agency  of  external  influences  which,  as  the  oxygen 
of  the  air,  acted  directly  upon  the  organic  substances  af- 
fected. Further  for  many  j'ears  discovery  did  not  go, 
until,  as  in  the  instance  of  the  yeast  plant,  it  was  noticed 
that  the  chemical  changes  in  beer-wort  were  coincident 
with  the  free  growth  and  multiplication  of  the  cells  of 
the  plant.  That  the  presence  of  the  plant  was  the  con- 
dition of  this  chemical  change,  was  for  a  long  time  slow 
to  be  believed  ;  and  even  as  late  as  1883,  Dr.  Angus  Smith 
inclined  to  the  belief  that  nitrification  may  go  on  to  some 
extent  apart  from  the  presence  of  microbes.  The  nu- 
merous investigations  of  the  school,  with  Pasteur  at  its 
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head,  which  adopted  for  its  motto  omnis  cellula  a  celhilA, 
have  now  for  many  years  fully  elucidated  this  "  doctrine 
of  ferments,"  and  have  thereby  given  rise  to  the  new 
science  of  bacteriology. 

But  nothing  better  illustrates  how  difHcult  it  is  for  the 
scientific  mind  to  keep  more  than  one  idea  before  it  than 
does  this,  for  hardly  had  the  bacterial  theory  gained  a 
permanent  basis,  than  the  chemical  side  of  fermentation 
began  to  be  thrust  into  the  background.  For  a  time  it 
was  the  microbe  tliat  was  being  sought  rather  than  its 
effects  ;  and  not  until  the  attempt  to  connect  in  every 
■case  a  distinct  species  of  microbe  with  a  separate  fermen- 
tative or  pathological  process  had  proved  unsatisfactory, 
was  it  fully  realized  that,  in  the  etiology  and  progress  of 
a  zymotic  disease  we  have  to  hold  a  strict  account  with 
the  elaborated  products  due  to  bacterial  growth  and  mul- 
tiplication. Said  Dujardin-Beaumetz  neatly,  in  a  recent 
lecture  on  Prophylactic  Hygiene,  ' '  Prophylaxis  has  en- 
tered upon  a  new  scientific  route,  and  the  basis  of  modern 
preventive  medicine  is  two  great  discoveries — that  of  the 
pathogenic  micro-organisms  on  the  one  hand,  and  on  the 
other,  of  the  incessant  production  by  the  economy  of 
toxic  alkaloids,  ptomaines,  and  leucomaines." 

With  the  great  improvements  in  the  microscope,  with 
the  development  of  the  theory  of  cell-growth  in  plants  and 
animals,  and  with  a  knowledge  of  the  cell-constituents 
of  the  blood  and  animal  tissues,  it  was  to  be  expected 
that  observers  should  surmise  that,  as  lower  forms  of  cell- 
life  were  found  to  develop  and  multiply  outside  the  body, 
so  they  might  similarly  do  in  the  blood  itself.  On  such 
a  theory  the  formation  of  abscesses  and  the  secretion  of 
pus  within  the  body  might  be  explained.  In  such  a  di- 
rection Jenner's  discovery  of  the  protective  value  of  the 
inoculation  of  vaccine  lymph  seemed  to  point  ;  but 
systematic  experimentation  was  needed  along  exact  scien- 
tific lines  before  the  broad  facts  imderlying  these  phe- 
nomena could  be  properly  understood.  Before  all  ex- 
perimenters must  be  placed  Pasteur,  as  the  one  to  cause 
this  world  to  rise  out  of  chaos.  With  his  chemical  class 
he  undertook  the  study  of  the  production  of  the  alcohols, 
and  by  research  disproved  the  generally  received  theory 
of  Liebig,  that  such  was  due  to  fermentations  dependent 
on  albuminoid  substances  which  became  altered  during 
the  process.  Pasteur  found  that  the  degree  and  kind  of 
fermentation  depended  exactly  upon  a  bacterium  of  a 
particular  kind,  thereby  elaborating  those  remarkable 
conclusions  as  to  the  aerobics  and  anaerohies,  which  went 
far  to  explain  the  hitherto  supposedly  chemical  nature 
of  nitrification  as  being  due  instead  to  the  action  of  mi- 
crobes. 

But  these  discoveries  were  soon  to  be  extended  in  the 
scope  of  their  application.  Davaine  had  found  certain 
rod-like  bodies  in  the  blood  of  animals  dead  from  anthrax, 
and  imagined  that  they  played  a  part  similar  to  the  rods 
in  Pasteur's  alcoholic  fermentations  ;  and  thereafter 
Pasteur  was  commissioned  by  the  French  government  to 
investigate  this  disease,  which  was  causing  annually  im- 
mense losses  of  both  cattle  and  sheep.  The  zymotic  na- 
ture of  the  fermentative  action,  both  in  the  production  of 
alcohols  and  in  splenic  disease,  had  been  generally  ac- 
cepted for  several  years,  when  Tomasi-Crudeli  aroused 
anew  the  interest  in  the  new  science  by  the  publication  of 
experiments  pointing  toward  the  discovery  of  the  cause 
of  malaria  or  intermittent  fever.  Other  experimenters 
questioned  the  accuracy  of  these  observations,  seem- 
ingly lately  confirmed  by  Cohn  and  his  assistants.  But 
an  event  of  greater  interest  shortly  after  took  place,  when 
Koch  published  his  experiments,  which  demonstrated 
that  tuberculosis  was  a  zymotic  disease,  having  its  origin 
not  in  tubercles  of  various  appearance,  but  in  a  microbe, 
which  in  its  growth  and  multiplication  sets  up  the  in- 
flammatory action  upon  which  the  formation  of  tubercles 
depends.  Said  Professor  E.  J.  Barker,  F.R.C.S.,  re- 
cently, in  his  lectures  on  Tubercular  Joint  Disease  : 
"  But  though  all  these  facts  seemed  to  point  very  clearly 
to  the  identity  of  scrofula  and  tuberculosis,  it  was  not 
until  the  discovery  of  the  bacillus  tuberculosis,  and  its 
demonstration  in  the  initial  lesions  of  these  two  affections, 
that  positive  proof  was  actually  forthcoming.     Almost 


at  the  same  time,  Koch  and  Baumgarten  pointed  out  that 
in  typical  tubercular  and  scrofulous  nodules  this  organ- 
ism could  invariably  be  demonstrated  by  different  meth- 
ods of  preparation.  These  researches  were  soon  sup- 
ported by  a  whole  army  of  bacteriologists,  both  at  home 
and  abroad." 

To  have  been  able  to  explain  the  etiology  of  a  disease 
so  ubiquitous  as  consumption,  was  to  give  to  bacteriology 
a  practical  value  and  impetus  which  must  have  long 
been  wanting,  had  these  discoveries  been  limited  to 
anthrax  and  the  vinous  ferments.  Since  then  the  study 
has  advatfced  with  enormous  strides,  and  its  influence 
dominates  the  whole  realm  of  medicine.  Surgery  has 
been  revolutionized  by  Listerism,  and  asepticism  has  be- 
come the- goal  and  condition  of  successful  surgery. 
Therapeutics  bases  her  hopes  of  progress  largely  upon 
the  doctrine  of  ferments,  and  preventive  medicine  has  as 
her  battle-cry  cleanliness  as  opposed  to  putrefactions, 
fermentations,  saprEemias,  and  septicsemias.  To  state 
that  in  the  latest  tables  by  Cornil  and  Babes  some  one 
hundred  and  thirty  species  of  bacteria  have  been  de- 
scribed, is  but  to  indicate  the  progress  in  the  study  of 
micro-organisms.  We  have  only  to  recall  the  fact  that 
rouget,  chicken-cholera,  enteric  fever,  Asiatic  cholera, 
glanders,  and  many  other  diseases  have  been  proved  in 
all  probability  to  be  due  to  speciflc  microbes,  in  order  to 
understand  what  advances  have  in  recent  years  been 
made  in  the  etiology  of  disease. 

But  it  were  contrary  to  all  experience  to  suppose  that 
these  demonstrations  could  long  prove  sufficient  to  satisfy 
the  physician,  who  has  chiefly  to  deal  with  effects  ;  to 
know  these  facts  could  be  of  but  little  moment,  should  he 
not  likewise  be  informed  regarding  the'  operations  of 
micro-organisms.  To  the  agriculturist  a  botanical  classi- 
fication has  but  little  significance,  if  he  knows  nothing  of 
those  conditions  which  make  the  development  of  plant- 
life  luxuriant,  in  the  case  of  his  grains  and  grasses  on  the 
one  hand,  or  which  can  minimize  the  growth  of  injurious 
plants  and  weeds,  on  the  other.  In  fact,  the  life-history 
of  micro-organisms  must  be,  equally  vi-ith  the  discovery, 
of  species,  the  work  of  the  bacteriologist,  but  especially  of 
him  who  would  investigate  zymotic  diseases. 

This  the  discerning  mind  of  Pasteur  early  realized,  and 
as  early  as  1881  he  isolated  and  cultivated  the  microbe 
of  chicken  cholera,  discovered  by  Peroncito  in  1878,  and 
applied  its  attenuated  virus  to  the  prevention  of  out- 
breaks of  the  disease.  He  had  already  indicated  the  dis- 
tinctions between  aerobics  and  anaerohies,  and  shown  how, 
by  alterations  tnade  in  the  cultui'e-medium,  development 
might  be  aided  or  retarded.  Such  investigations  led 
Davaine  to  conclude  that  the  bacillus  of  cholera  spored 
or  fruited  in  the  same  manner  as  many  known  forms  of 
cryptogamia.  Then  came  the  stage  of  the  division  of  bac- 
teria into  sporing  forms  and  non-sporing  forms,  and  of 
the  study  of  the  conditions  favoring  sporulation.  Tem- 
perature was  found  to  be  the  factor  whose  influence,  next 
to  nutriment,  was  of  importance  in  this  development. 

This  was  first  investigated  most  thoroughly  in  the  in- 
stance of  charbon,  when  it  was  found  that  35°  C.  (95° 
F.)  proved  most  favorable  to  the  growth  and  develop- 
ment of  spores  ;  that  a  temperature  of  43°  to  43°  C.  (107.6° 
to  108.4°  F.)  favored  rapid  growth  of  the  mycelium, 
which  was  checked  at  a  temperature  two  degrees  higher 
still,  while  five  degrees  higher  yet  finally  destroyed  the 
plant. 

Apart,  however,  from  the  mere  fact  of  the  discovery 
of  the  cause  of  tuberculosis,  the  next  greatest  step  in  ad- 
vance in  the  study  of  micro-organisms  was  that  made 
by  Koch,  who  in  his  published  investigations,  in  1882, 
illustrated  his  methods  of  solid  cultures.  He  then  used 
gelatinized  blood-serum,  while  to-day  potato,  gelatine, 
peptones,  and  agar-agar  are  constantly  utilized  as  cult- 
ure-media. The  behavior  of  micro-organisms  in  their 
growth  on  these  cultures,  both  as  to  their  action  on  the 
constituent  elements  of  the  culture  material  and  as  to 
their  macroscopic  appearances  as  colonies  and  mycelial 
growths,  is  one  of  our  chief  means  of  differentiating  be- 
tween species  and  of  obtaining  pure  cultures. 

Such  then,  briefly  summarized,  are  the  steps  by  which 
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we  have  attained  to  our  present  knowledge  regarding 
bacteria,  and  the  agencies  which  it  is  now  believed  lie  at 
the  origin  of  zymotic  diseases.  How  far  any  really  dis- 
tinctive classification  of  micro-organisms  can  at  present 
be  made  it  would  be  difiacult  to  state  ;  but  a  division  into 
sporing  and  non-sporing  forms  will  doubtless  hold,  since 
upon  this  quality  some  of  the  most  important  influences 
of  those  bacteria  which  cause  disease  depend. 

"We  have  already  referred,  in  the  beginning  of  this  ar- 
ticle, to  the  elements  which  observers  were  led  to  con- 
clude entered  into  the  processes  by  which  starch  became 
transformed  into  alcohol  or  acetic  acid,  and  by  which 
nitrification  of  organic  constituents  takes  place  in  the 
soil.  In  no  way  distinct  from  these  processes  are  those 
which  go  on  in  the  gi'owth  and  multiplication  of  mi- 
crobes in  the  fluids  of  the  body  or  in  its  tissues,  except  in 
the  fact  that,  inasmuch  as  their  presence  is  foreign  to  the 
well-being  of  the  auimal  organism,  their  multiplication 
is  opposed  by  the  normal  processes  of  the  body  ;  and 
that  it  is  only  when  this  resistance  of  the  system  is  un- 
equal to  the  task  of  destruction  that  the  multiplication 
of  these  organisms  proceeds  to  such  an  extent  in  the  sys- 
tem as  to  cause  disease.  In  every  instance  the  growth 
and  development  of  these  micro-organisms,  or  this  zymo- 
sis, gives  rise  to  products  which  belong  to  the  normal 
physiological  processes  of  cryptogamic  plant-life.  The 
products  of  these  physiological  processes  of  bacteria  have 
within  recent  years  been  studied  by  Nencke,  Gautier, 
and  Brieger  in  so  thorough  a  fashion,  that  some  knowl- 
edge of  why  the  multiplication  of  microbes  in  the  human 
system  produces  such  serious  effects  through  their  leuco- 
niaines  on  the  physical  condition  of  the  person  affected, 
has  become  possible.  Says  Dujardin-Beaumetz  :  "  I  shall 
show  you,  then,  that  the  gastric  disturbances— indiges- 
tion, and  various  intestinal  troubles,  and  even  the  fatal 
phenomena  which  may  supervene  upon  the  ingestion  of 
putrid  food — have  as  their  sole  cause  the  presence,  in 
greater  or  less  quantity,  in  the  digestive  canal,  of  the  al- 
kaloids which  I  have  just  mentioned." 

In  this  rapid  review  of  the  scientific  basis  upon  which 
the  theory  of  zymosis  has  been  built  up,  it  is  made  mani- 
fest that,  as  the  science  of  "microbie,"  as  Pasteur  has 
recently  named  it,  is  but  little  more  than  well  begun,  so 
we  must  expect  that,  as  it  advances,  many  new  facts  will 
be  learned  regarding  these  diseases  now  called  zymotic, 
which  may  cause  us  in  some  degree  to  modify  our  pres- 
ent views  regarding  them  ;  while  to  the  list  of  diseases 
now  known  to  be  of  bacterial  origin  we  may  expect  to 
add  many  more  whose  causation  is  now  a  matter  of 
doubt. 

Accepting  zymosis  as  a  fact,  it  becomes  of  importance 
to  determine,  with  as  much  accuracy  as  possible,  what 
those  diseases  are  which  with  our  present  knowledge  may 
fairly  be  classed  among  zymotic  diseases.  Until  very 
recently,  much  discussion  has  taken  place  on  the  distinc- 
tions to  be  made  between  miasmata,  infections,  conta- 
gions, etc. ;  but  with  our  present  knowledge  of  zymosis, 
it  is  easy  to  understand  why  no  common  basis  for  a 
classification  could  be  accepted,  or,  indeed,  be  possible. 
Infections  and  poisons  have  similarly  been  confounded 
as  a  result  of  evidence  gained  from  pathological  phenom- 
ena. Bernheim  has,  however,  clearly  made  the  distinc- 
tion between  them  when  he  says  that  infection  is  pro- 
duced by  a  particulate  poison,  differing  from  ordinary 
poisons  in  that  it  reproduces  itself  indefinitely  ;  he,  in 
fact,  regards  it  as  a  living  body  which  multiplies.  Again, 
Dujardin-Beaumetz  says  "  we  shall  .  .  .  reserve 
the  name  of  infection  to  designate  the  penetration  of  the 
economy  by  a  living  principle,  capable  of  multiplying  it- 
self in  the  organism,  i.e.,  of  microbiotic  origin." 

According  to  this,  Bernheim's  distinction  of  a  miasm 
as  being  an  infectious  substance  which  multiplies  itself 
outside  the  organism,  can  hardly  be  considered  as  the 
basis  of  a  class,  since  many  infections,  not  hitherto  con- 
sidered miasmata,  are  found  to  be  capable,  at  least  under 
artificial  conditions,  of  multiplication  outside  the  body. 
Of  this  class,  the  bacillus  of  tubercle  may  be  given  as  an 
illustration.  Says  again  Dujardin-Beaumetz  :  "  It  seems 
to  me  that  to-day,  thanks  to  the  incessant  progress  of  mi- 


crobiology, we  may  modify  these  divisions,  and  say  with 
Bouley,  that  every  infectious  disease  is  a  function  of  mi- 
crobes ;  not  that  science  is  in  possession  of  the  exact 
knowledge  of  all  the  pathogenic  microbes,  but  the  abso- 
lute similarity  which  exists  between  the  microbe-diseases 
and  the  virulent  diseases  of  which  the  microbe  is  un- 
known, is  such  that  we  may  aflirm  that  the  cause  which 
presides  over  these  affections  is  the  same  in  kind.  It 
will  not  do  to  conclude  from  this  affirmation  that  the  in- 
fectious diseases — microbe-diseases — are  all  contagious, 
and  3'ou  readily  understand  that  there  may  be  microbe- 
diseases  which  are  not  contagious,  or,  at  least,  whose 
contagion  is  operative  only  under  conditions  which  never 
exist  in  the  ordinary  or  normal  state."  Clearly,  then, 
we  have  to  include  under  zymotic  diseases  those  which  in 
their  history  are  found  to  have  u  period  of  incvbation, 
irhetlier  or  not  their  specific  microbe  has  been,  up  lo  the 
present  time,  isolated  ;  and  which,  during  this  prodromal 
•period,  produce  such  effects  upon  the  animal  economy  as  are 
known  to  be  produced,  in  varying  degrees,  by  those  infections 
lohose  life-history  has  been  investigated,  and  whose  patho- 
logical phenomena  are  now  well  recognized,  if  not  wholly 
understood. 

Here,  again,  notable  variations  are  observed,  based, 
however,  largely  upon  the  special  qualities  of  the  dis- 
ease, first  as  to  those  parts  where  its  development  pri- 
marily becomes  possible,  and  second,  as  to  the  rapidity 
of  its  development  within  the  system  ;  or,  in  other 
words,  according  to  whether  the  disease  produces  acute 
and  rapidly  developing  symptoms,  as  in  charbon  and 
scarlatina  on  the  one  hand,  or  lepra  and  tuberculosis  on 
the  other.  Tet,  clearly  we  have  here  variations,  not  in 
kind  but  in  characteristics,  of  the  development  of  the  zy- 
mosis, since  we  know  that,  in  such  diseases  as  typhoid 
fever,  the  progress  of  its  development  varies  greatly 
both  according,  apparently,  to  the  amount  of  the  virus 
received  into  the  system,  and,  again,  according  to  the 
degree  of  resistance  which  the  S3Stem  makes  to  its  de- 
velopment; depending  not  alone  upon  the  vital  resistance 
of  the  constitution  to  the  disease,  but  upon  the  favorable 
nature  of  the  blood  or  culture  medium  to  the  multiplica- 
tion of  the  specific  microbe.  Probably  no  better  illustra- 
tion can  be  given  of  this  latter  point  than  that  of  the 
negro  of  the  Southern  rice-plantations.  Living  constant- 
ly in  a  malarial  atmosphere,  he  is  exposed  with  impunity 
to  an  infection  which  quickly  affects  a  person  not  accli- 
mated ;  while  it  is  said  that  the  American  negro,  returning 
to  Liberia,  becomes  a  ready  prey  to  the  deadly  fevers  of 
the  African  coast.  From  these  statements  regarding  the 
progress  of  the  disease  in  the  system  after  the  inoculation 
of  any  virus,  it  is  evident  that  we  cannot  in  any  exact  way 
fix  the  number  of  days  at  which  after  its  invasion  marked- 
ly acute  symptoms  will  take  place  ;  and  clinical  experience 
lias  been  forced  to  fix  a  by  no  means  exact  number  of  days 
at  which  invasion  after  inoculation  takes  place.  For 
the  same  reason,  viz.,  the  resistance  of  the  system  to  the 
poison,  the  point  at  which  its  inoculation  takes  place — 
whether  by  the  digestive  tract,  the  respiratory  organs, 
abrasions  of  the  skin,  the  vaginal  mucous  membrane,  or 
the  veins  of  the  uterus, — it  will  be  plain  that  the  intensity 
of  the  septicaemia  may  vary  indefinitely.  It  may  further 
be  pointed  out  that  the  qualities  of  the  specific  microbes 
of  any  disease,  as  regards  the  normal  rapidity  of  their 
multiplication,  will  govern  in  a  large  degree  the  rapidity 
of  the  fatal  symptoms  of  the  disease  as  well  as  the  dura- 
tion of  the  zymosis.  Thus,  taking  the  two  diseases, 
cholera,  whether  Asiatic  or  cholera  nostras,  and  enteric 
fever,  we  find  the  first  short  in  its  incubative  period,  in- 
tense in  its  symptoms,  and,  where  not  fatal,  brief  in  the 
duration  of  its  later  stages  ;  on  the  other  hand,  in  typhoid 
fever  we  have  a  frequently  very  long  incubative  period, 
with  an  advancing  severity  of  symptoms,  and  a  frequent- 
ly very  protracted  period,  even  months,  before  recovery 
takes  place.  Similarly,  in  pneumonia  and  tuberculosis  we 
have  even  greater  differences  in  the  various  stages  of 
their  development  and  progress. 

What  the  special  reasons  are  which  cause  these  varia- 
tions in  microbie  diseases  have  not  as  yet  been  very  defi- 
nitely determined,  but  it  is  probable  that  they  depend 
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primarily  upon  the  properties  pertaining  to  tlie  individual 
classes  of  these  micro-organisms,  e.g.,  the  micrococci  and 
the  bacilli,  and,  secondly,  upon  the  suitability  of  the 
culture  medium  for  the  free  development  of  any  partic- 
ular organism.  Further,  that  the  various  organisms 
are  capable  of  the  development  of  special  properties  in 
certain  directions,  under  variations  of  the  culture  me- 
dia and  of  their  environment,  seems  from  various  facts  to 
have  been  proved  beyond  doubt.  Thus  typhoid  has 
not  hitherto  been  transmitted  to  animals,  unless,  indeed, 
certain  recent  experiments  of  Vaughan  may  have  proved 
that  dogs  are  not  wholly  refractory  to  it.  Again,  hares 
and  guinea-pigs,  readily  inoculable  with  true  anthrax, 
prove  refractory  to  elMrbon  aymptomaiique.  Further,  Ga- 
maleiii ,  of  Odessa,  has  recently  shown,  in  a  paper  present- 
ed by  Pasteur  before  the  French  Academy  of  Sciences, 
that  the  spirillum  of  cholera  acquires  an  increasing  viru- 
lence in  its  transmission  from  pigeon  to  pigeon.  Final- 
ly, according  to  Loeifler,  the  individual  resistance  of  rats 
to  charbon  inoculation  varies,  apparently,  according  to 
the  physical  resistance  of  the  animal  from  day  to  day, 
due,  it  must  be  supposed,  to  atmospheric  conditions  or 
environment,  or  more  probably,  as  suggested  by  Feser, 
to  the  character  of  the  food  upon  which  the  animal  had 
for  some  days  previously  been  fed. 

These  latter  facts  have  an  extremely  important  bearing 
upon  the  whole  question,  not  only  of  prophylaxis,  but 
also  of  the  treatment  of  the  disease  as  regards  its  prob- 
able termination.  "We  are  aware  that  the  probabilities 
of  a  favorable  termination,  in  cases  of  scarlatina  and 
diphtheria,  for  example,  can,  other  things  being  equal, 
be  in  a  very  large  degree  measured  by  tlie  hygienic  and 
sanitary  conditions  under  which  patients  are  placed. 
Russell,  of  Glasgow,  and  Carnelley,  of  Dundee,  have 
shown,  from  the  mortality  statistics  of  these  two  cities, 
that  the  rate  per  1,000  of  population  progresses  regularly 
as  the  number  of  rooms  of  a  house  decreases  from  four 
or  tive  to  two  and  one  ;  while  we  are  personally  aware, 
in  reports  from  time  to  time  received  from  frontier 
settlements,  of  instances  where  large  families  crowded 
into  cabins  of  one  or  two  rooms,  and  having  poor  food 
and  limited  medical  aid  and  comforts,  have  had  every 
child  carried  oif  by  diphtheria,  while  grown  persons 
have,  in  too  many  instances,  met  with  a  similar  fate. 

In  the  foregoing  paragraphs,  we  have  endeavored  to 
set  forth  the  nature  of  the  phenomena  which  may  be 
said  to  belong  to  all  zymotic  diseases,  rather  than  to  dis- 
cuss the  clinical  features  and  pathological  peculiarities 
which  serve  to  distinguish  them  one  from  the  other. 

In  the  present  state  of  our  knowledge,  it  is  perhaps 
scarcely  advisable  to  attempt  any  definite  classification 
of  these  diseases,  since  such  classification  must  vary  ac- 
cording to  the  standpoint  from  which  they  are  viewed, 
and,  moreover,  because  each  disease  has  some  charac- 
teristics which  would  entitle  it  to  a  place  in  different 
classes.  For  instance,  diphtheria  might,  according  to 
some,  be  kept  out  of  the  class  having  symptoms  of  a 
constitutional  character  ;  according  to  others,  it  would  be 
classed  along  with  other  septicEemias  ;  while  again,  inas- 
much as  it  may  develop  a  rash,  it  might  fairly  be  placed 
under  the  exanthems.     Again,  were  we  to  make  a  class 


of  those  diseases  in  which  the  virus  is  apparently  taken 
into  the  system  by  the  digestive  tract,  e.g.,  cholera, 
enteric  fever,  and  diarrhea,  we  could  scarcely  avoid 
classing  diphtheria  with  them,  since  it  is  well  known 
that  milk  and  water  are  vehicles  by  which  it  is  introduced 
into  the  system.  For  practical  purposes,  however,  it 
seems  desirable  that,  whatever  may  prove  in  the  future 
to  be  the  preferable  basis  of  clas.sification,  there  should 
be  some  arbitrary  division  of  zymotic  diseases.  From  the 
standpoint  of  prophylaxis,  there  are  some  leading  points 
which  may  fairly  be  adopted  as  a  basis  for  the  classifica- 
tion of  those  diseases  which  are  most  prevalent,  and 
whose  characters  are  therefore  best  understood.  Thus, 
under  the  heading  of  Soil  Diseases,  we  may  place  (a) 
the  indigenous  fevers,  as  intermittent,  congestive  fever, 
mountain  fever,  swamp  fever,  coast  fever,  yellow  fever, 
etc. ,  since,  in  a  very  special  sense,  they  are  associated 
with  the  emanations  from  a  decomposing  organic  soil  of 
vegetable  origin  ;  (b)  choleraic  diseases,  as  Asiatic  cholera, 
cholera  nostras,  cholera  morbus,  cholera  infantum,  dys- 
entery, diarrhcea,  etc.  ;  for,  while  some  of  these  are  as- 
sociated to  some  degree  with  decomposing  animal  mat- 
ters, it  is  still  true  that  the  drainage  from  soils  into  rivers 
and  streams,  the  water  of  shallow  bays,  etc. ,  are  pecul- 
iarly prone  to  produce  these  troubles.  Again,  we  have 
Filth  and  Crowd  Diseases,  par  excellence,  under  which  we 
would  place  (a)  typhus,  and  ship  fever,  dengue,  famine 
fever,  prison  fever,  etc.  ;  (6)  typhoid  fever,  with  its  modi- 
fications, remittent,  typho-malarial,  hog-Cholera,  rouget, 
etc.  ;  (c)  diphtheria,  with  exudative  tonsillitis,'  mem- 
branous croup,  strangles,  and  diphtheria  in  animals,  as 
horses,  cats,  pigeons,  etc.  ;  (d)  malignant  pneumonia  ;  («) 
tuberculosis,  scrofulosis,  etc. ,  since  on  the  organic  filth 
in  atmospheres  of  houses  must  we  place  primarily  the 
exciting  conditions  of  this  scourge  ;  (/)  septicaemias,  as 
puerperal  fever,  erysipelas,  hospital  gangrene,  etc. 

As  a  better  defined  class,  we  have  the  exanthems,  under 
which  we  may  place  (a)  smallpox  ;  (b)  rubeola  ;  (c) 
scarlatina  ;  {d)  Rotheln  ;  («)  charbon,  malignant  pustule 
or  carbuncle,  charbon  symptomatique,  etc.  This  classi- 
fication, purely  arbitrary,  not  only  indicates  how  impos- 
sible it  is  to  draw  hard-and-fast  lines  on  any  etiological 
basis,  but  also  serves  to  point  out  the  directions  in  which 
the  work  of  prophylaxis  must  be  begun  and  carried 
out.  In  the  one  class,  the  work  is  largely  one  of  state 
medicine  and  municipal  sanitation,  including  drain- 
age, control  of  water-supplies,  food-supplies,  etc.  The 
second  class,  while  also  demanding  municipal  super- 
vision, includes  the  work  of  household  sanitation,  and 
individual  hygiene,  covering  the  control  of  factories, 
workshops,  and  hospitals,  as  regards  overcrowding,  ven- 
tilation, overheating,  etc.  ;  while  the  third  class  is  one 
which,  while  demanding  household  sanitation,  makes 
especially  prominent  the  duty  of  isolation  of  cases,  and 
disinfection  in  its  most  complete  form. 

We  have  treated  in  a  partial  way  a  subject  whose 
ramifications  extend  into  the  domain  of  medicine  in  all 
its  branches,  but  what  has  been  said  will  suffice  to  illus- 
trate the  problems  which,  not  until  within  the  last  twenty- 
five  years,  have  in  any  way  seemed  to  approach  a  solution. 

Peter  H.  Bryce. 
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ABSORBENT  SYSTEM,   DISEASES  AND  INJURIES 
OF  THE.     Anomalies  of  the  Thoracic  Duct. — Very 
many  and  remarkable  instances  of  deviations  in  struc- 
ture, form,  course,  size,  and  term.ination  of  the  thoracic 
duct  are  to  be  found  in  the  litera- 
ture of  the  subject.     It  may  begin 
at  a  higher  or  a  lower  point,  consist 
of  one  or  more  branches,  divide  at 
one  or  several  points,  into  two  or 
several  subdivisions  which  may  re- 


Fia.  4674.— Dilatation  of  the  Thoracic  Duct.  The  aorta,  vena  azygos,  and 
lar  vein,  with  that  portion  of  the  left  subclavian  vein  which  forms  a 
distended  with  course  injection,  and  dried.  The  thoracic  duct  is  little 
jection. 

unite  or  separately  join  either  the  right  or  the  left  subclav- 
ian vein,  or  the  vena  azygos.  In  one  case  it  terminated 
in  eight  branches,  two  opening  into  the  left, 
and  two  into  the  right,  subclavian  vein, 
two  into  the  right  jugular,  one  into  the  ex- 
ternal jugular,  and  one  into  the  vertebral 
vein.  Instances  of  double  and  triple  ducts, 
and  of  transposition  to  the  opposite  side, 
are  quite  numerous. 

Variations  in  size  are  equally  remarkable. 
It  may  be  uniformly  enlarged  from  its  be- 
ginning to  its  termination,  or  the  dilatation 
may  be  irregular.  Most  usu- 
ally the  enlargement  is  at»its 
terminus.  In  several  instan- 
ces, these  enlargements  have 
been  so  considerable  as  to  ap- 
pear like  aneurismal  tumors. 
Matthew  Baillie  cites  an  in- 
stance in  which  the  duct  was 
nearly  as  large  as  the  sub- 
clavian vein,  and  Uruikshank 
asserts  that  he  had  seen  it 
"as  large  as  the  carotid  ar- 
tery of  an  adult,  or  the  barrel 
of  an  ordinary  writing-pen." 
In  most  of  the  reported  cases, 
the  dilatation  was  associated 
with  some  morbid  condition 
of  the  coats  of  the  vessel, 
but  in  other  instances  it  was 
a  congenital  malformation. 
The  cases  of  Cruikshank 
I  (Fig.  4674)  and  Amussat  (Fig. 

elusion 'oTthe  4681),  are  illustrations  of  this  F,o    4676.-Oc- 
ThoracicDuct  claSS.  elusion  of  the 

byThickening      In  Cruikshank's  case,  the 


Pio.   4675.— Oo- 


Thoracic  Duct 

of  the  Vafres"  "^^n  was  forty  years  of  age.      Growths. 
No     obstruction     or     other 
cause  to  which  the  dilatation  could  be  ascribed  was  dis- 
covered. 
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Diseases  op  the  Thoracic  Duct. — The  reported 
cases  of  disease  of  the  thoracic  duct  are  not  numerous. 
Cooper  observed,  in  the  cadaver  of  a  person  who  died  of 
phthisis  pulmonalis,  the  thoracic  duct  occluded  at  the 
points  A,  B  and  O  (Fig.  4675)  by  thickening  and  fixation 
of  the  valves.  At  0,  the  duct  was  obliterated.  Beyond 
this  point  it  was  healthy,  and  emptied  in  its  usual  man- 
ner into  the  vein.  The  disease  appeared  to  be  scrofu- 
lous. 

In  a  second  case  the  duct  was  occluded  by  fungous 
growths  (Sand  F,  Fig.  4676). 
In  this  case  the  chyle  I'eached 
the  subclavian  vein  through 
an  anastomosing  branch,  D. 
The  mesenteric  glands  were 
enlarged,  and  the  peritoneum 
was  studded  with  tubercles. 
A  third  case  was  observed 
in  a  laboring  man,  who  had 
suffered  for  several  months 
with  an  enlarged  testicle,  an 

lower  portion  of  the  left  internal  jugu-   abdominal     tumor,    and     en- 
right  angle  with  it,  are  seen  as  halt  largcd    lymph-glandS.       1  h  e 

more  than  half  distended  with  the  in-   testis    was    a    "pulpy  mass, 

composed  of  broken-down 
coagulable  lymph,  and  a  blood-colored  serum."  The 
thoracic  duct  was  much  altered  ;  its  coats  were  thickened 
and  opaque,  and  its  lumen  was  obliterated  (Fig.  4677). 
Opposite  the  curvature  of  the  aorta, 
the  duel  was  lost  in  a  large  tumor, 
L,  which  differed  only  in  bulk  from 
the  abdominal  tumor.  The  recepta- 
culum  is  seen  at  /;  the  thoracic  duct 
at  K ;  the  duQt  emerging  from  the 
tumor  at  M,  and  the  aorta  at  N. 

In  another  case  the  thoracic  duct 
was  completely  obliterated  at  L  (Fig. 
4678).  The  communication  between 
the  receptaculum  chyli  and  the  sub- 
clavian vein  was  restored  by  the  an- 
astomosing duct  N,  which  connected 
with  the  duct  proper  at  0.  This 
case,  like  the  preceding,  illustrates 
the  effort  of  nature  to  prolong  life  by 
the  formation  of  the  anastomosing 
branch. 

The  duct  has  been  found  diseased 
in  a  variety  of  affections.  In  a  pa- 
tient dying  of  phthisis  it  was  found 
transformed  into  a  fibrous  cord  ;  in 
another  dying  of  chronic  nephritis, 
it  was  filled  with  pus,  with  marked 
inflammation  of  its  coats  ;  in  a  fatal 
case  of  croup,  complicated  with  pleu- 
ro-pneumonia  and  gastritis,  the  walls 
of  the  duct  were  thickened,  friable, 
and  the  lining  membrane  was  in- 
flamed ;  and  in  several  cases  of  pel- 
vic abscess  the  duct  has  been  found 
diseased,  and  more  or  less  filled  with 
pus.  These  pathological  conditions,  Fre-^<'6'i'i'.— occlusion  of 
somewhat  analogous  in  character, 
have  been  found  in  association  with 
tuberculous  degeneration  of  the  lungs  and  mesenteric 
glands,  with  gangrene  of  the  lungs  and  abdominal  vis- 
cera, with  suppuration  of  the  cervical  glands,  with  ab- 
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scess  in  the  kidneys  and  lumbar  glands,  with  uterine  sar- 
coma, pelvic  abscess,  and  cancer  of  the  testicle.  It  is 
Impossible  to  adopt  any  exclusive  view  in  regard  to  the 
primary  or  secondary  nature  of  diseases  of  the  duct.  It 
is  evident  that  disease  may  originate  in  the  tissues  of  the 
walls  of  the  duct,  but  far  more  frequently  it  is  secondary 
to  some  degenerative  process  taking  place  in  other  parts. 
In  all  the  reported  cases  of  disease  of  the  duct,  the  lymph- 
atic system  has  been  involved  ;  in  some  by  extension 
from  one  part  to  another  by  continuity  ;  in  others  by 
conveyance  of  infecting  material  through  anastomosing 
vessels  ;  or  by  extension  from  diseased  glands  in  close 
proximity.  Worms  has  reported  a  case  of  idiopathic  in- 
flammation of  the  duct  associated  with  disorganization 
of  the  supra-renal  capsules,  which  seemed  to  connect  with 
the  reservoir  of  Pecquet  by  lymphatics  filled  with  pus. 
The  thoracic  duct  was  obliterated  at  its  outlet  by  a  mass 
pressing  upon  its  descending  portion.  The  remaining 
portion  was  dilated  to  the  size  of  a  crow-quill,  and  gorged 

with  pus.  Its  walls 
were  thickened  and 
opaque.  The  sim- 
ilarity of  the  mor- 
bid products  found 
in  the  duct  to  the 
associated  degene- 
rative changes  rec- 
ognized in  other 
parts,  strongly  sup- 
ports the  view  that 
in  such  cases  the 
lesions  of  the  for- 
mer were  second- 
ary, because  they 
were  in  the  line  of 
the  onward  course 
of  the  current  to- 
ward the  venous 
system. 

Other  vices  of 
contents  of  the 
duct  have  been  ob- 
served. Besides 
blood,  pus,  bile, 
ichor,  worms,  and 
other  extraneous 
substances,  calca- 
reous material  has 
beenfoundin  quan- 
tities sufficient  to 
completely  fill  the 
duct. 

PiQ.  4676 — The  Formation  of  an  Anastomosing        Licutard    found 
Branch    after  Obliteration  of  the  Thoracic    ■  „     -p    i  v,' 

Duct.  A,  Aorta  ;  B,  vena  azygos  ;  C,  thora-  '"  ^  SOrOIUIOUS  SUD- 
cicduot;  P,  right  absorbent  trunk  ;  G.  right  ject,  the  mesenteric 
subclavian  vein  :  H,  left  subclavian  vein  ;  K,  g  1  a  n  d  S  "  turgid 
superior  cava ;  I,  I,  jugular  veins  ;  L,  tumor   ^j.,  phnlb-vmn. 

on  duct;  N,  new  thoracic  duct;  0,  entrance  Willi  d,  LliMny  md 
of  new  duct  into  duct  proper.  terial,    and  the  tho- 

racic duct  dilated 
to  more  than  three  times  its  normal  size,  and  filled  with 
the  same  material. 

Cheston  reports  a  case  of  ossification  of  the  duct  (Fig. 
4679).  It  was  firm  like  a  "  piece  of  pack-thread,"  and 
was  entirely  plugged  up  with  ossific  matter  from  the  re- 
ceptaculum  oliyli.  In  some  places  the  adventitious  pro- 
duct was  firmly  attached  to  the  internal  coat.  The  duct 
was  totally  impervious. 

Cheston  concludes  the  history  of  this  case  with  the 
statement  that  the  appearance  of  the  patient  was  similar 
to  those  who  had  "  lingered  under  and  been  destroyed 
by  slow  inflammation  of  the  viscera." 

Todd  reports  the  case  of  a  woman,  who  died  of  acute 
peritonitis  supervening  upon  a  chronic  pulmonary  af- 
fection, in  whom  the  bodies^  of  the  last  dorsal  and  five 
lumbar  vertebrae  were  found  destroyed,  and  the  cervical, 
thoracic,  bronchial,  abdominal,  pelvic,  axillary,  and  in- 
guinal glands  were  found  filled  with  calcareous  concre- 
tions. In  another  case,  with  an  abscess  in  one  of  the 
iliac  fossae,  and  erosion  and  destruction  of  the  os  ilii,  cal- 


careous concretions  were  found  in  the  brachial,  pelvic, 
and  mesenteric  glands. 

These  calcareous  deposits  most  frequently  occur  in  old 
people,  and  generally  consist  of  phosphate  of  lime. 

In  several  cases  calcareous  material  was  observed  in  the 
receptaculum,  but  always  in  con- 
nection with  similar  depositions  in 
other  parts  of  the  lymphatic  appa- 
ratus. In  a  case  (Fig.  4680)  reported 
•by  Joan  Georgii  Scherb,  the  deposit 
was  found  only  in  the  receptaculum. 

In  order  that  a  fuller  explanation 
of  the  condition  might  be  had,  the 
thorax  was  opened,  and  not  the 
smallest  trace  of  a  thoracic  duct 
could  be  found.  It  was  apparent, 
however,  that  a  foramen,  indicated 
by  the  letter  A,  permitted  the  escape 
of  the  thinner  portion  of  the  chyle, 
by  means  of  which  the  life  of  the 
man  was  prolonged.  No  communi- 
cation of  the  chyle-conveying  vessels 
with  the  venous  system  could  be 
discovered.  The  coexisting  dropsy 
was  undoubtedly  due  to  the  inter- 
ruption to  the  flow  of  the  chyle. 

WOTJNDS  OP  THE  ThOBACIC  DuCT. 

— But  few  cases  of  wounds  of  the 
thoracic  duct  have  been  reported, 
and  most  of  them  are  doubtful.  In 
several  cases  in  which  an  opening  or 
orifice  was  found  in  the  duct,  from 
which  chyle  escaped  into  either  the 
pleural  or  peritoneal  cavity,  such 
opening  was  the  result  of  disease. 
There  are,  however,  several  cases 
which  must  be  accepted  as  authen- 
tic. In  one  of  Morton's  cases  the 
girl  hecame  hydropic  "  after  too 
great  an  effort  to  raise  a  burden." 
From  the  frequent  tappings  there 
always  issued  "  a  chylous  fluid,  not 
unlike  milk  in  color,  taste,  and  con- 
sistency." Bartholini  refers  to  a 
case  in  which  the  duct  was  wounded 
and  the  patient  lived  a  long  time. 
Goodlad  reports  the  case  of  a  woman  who  was  wounded 
in  the  duct — "  at  least  the  mucus  and  liquid  that  escaped 
made  it  appear  so.  The  patient  was  nearly  cured,  but 
relapsed  and  died."  Hoffman  relates  the  case  of  a 
woman  who  was  wounded  in  the  left  side  by  a  knife. 
From  the  wouiid  a  fluid  escaped,  which  was  milky  dur- 
ing digestion ,  clear 
when  the  patient  was 
fasting,  and  coagulated 
spontaneously.  Monro 
reports  a  case  in  which 
lymph  escaped  through 
an  external  wound 
caused  by  a  stab, 

A  and  also  into  the 

pleural     cavity. 
The  case  of  Guif- 
f  a  r  t    was    somewhat 
similar. 

Quincke  reports  the 
case  of  a  man  who  was 
run  over  by  a  wagon 
while  lying  partly  upon 
the  right  side  and  ab- 
domen. Dyspnoea  set 
in  on  the  third  day 
after  the  accident,  and 
increased  from  day  to 
day  until  the  tenth, 
when  1,800  cub.  ctm.  of  fluid  were  withdrawn.  The  fluid 
was  whitish-yellow,  resembled  milk,  and  after  standing, 
presented  the  appearance  on  its  surface  as  of  a  white  layer' 
of  cream  about  a  millimetre  in  thickness.     It  exhibited 


Pig.  4679.— OBsiflcation  ot 
the  Thoracic  Duct,  a, 
Receptaculum  chyli  laid 
open  to  show  substance ; 
6,  opening  in  duct  to 
show  the  manner  in 
which  itwas  blockedup ; 
c,  lymphatic  gland  con- 
taining a  similar  sub- 
stance to  that  found  in 
receptaculum ;  d,  coats 
of  ducts  separated  from 
bony  matter ;  c,  vena 
azygos. 


Pig.  4680. — Calculus  in  the  Receptaculum 
Chyli.  A,  Large  foramen  in  calculus; 
B.  several  openings  permitting  the  pass- 
age of  a  bristle  ;  C,  centre  of  calculus ; 
D,  various  prominences  obsti-ucting  the 
lymphatic  vessels. 
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under  the  microscope  minute  fat-globules.  During  the 
third  tapping  the  patient  expired.  The  right  pleural 
cavity  contained  7,000  c.c.  of  a  milky,  whitish-yellow 
fluid.  The  thoracic  duct,  from  its  mouth  to  the  point  of 
emergence  from  behind  the  right  subclavian  vein,  was 
filled  with  coagulated  blood.  The  lower  portion  could 
not  be  dissected  out. 

Lower  ruptured  the  thoracic  duct  of  a  dog  by  intro- 
ducing his  finger  between  the  ribs.  The  animal  died 
after  languishing  a  few  days,  and  two  pounds  of  chylous 
fluid  were  found  in  the  right  pleural  cavity.  Monro  in- 
flicted a  wound  in  the  receptaculum  chyli  of  a  pig,  which 
recovered.  The  effusion  of  lymph  was  prevented  by  a 
coagulum. 

Rupture  of  thb  Thoracic  Duct,  Receptaculum 
Chyli,  and  Lactbals. — Clinical  and  experimental  ob- 
servations have  shown  that  rupture  has  occurred  most 
often  in  the  receptaculum,  and  least  often  in  the  duct. 
Post-mortem  examinations  of  cases  in  which  the  commu- 
nication between  the  venous  and  lymphatic  systems  was 
either  partially  obstructed  or  wholly  obliterated,  are  not 
very  numerous.  The  grouping  of  such  observations  is 
peculiarly  instructive.  There  is  no  instance  of  the  pre- 
servation of  tlje  life  of  the  animal  beyond  a  limited  num- 
ber of  days,  after  the  communication  of  the  chyle-convey- 
ing vessels  with  the  venous  system  has  been  completely 
and  permanently  obliterated.  The  free  and  unobstructed 
conveyance  of  the  chyle  into  the  blood  is  essential  to  the 
proper  nutrition  of  the  body,  and  to  the  preservation  of 
life.  Death  is  the  result  of  inanition.  This  is  conclu- 
sively shown  by  gradual  wasting  and  progressive  debility, 
which  so  markedly  characterize  such  cases.  Acute  im- 
poverishment of  the  blood  is  the  inevitable  result. 

Efpusion  op  Chyle  into  the  Cavities  :  Chylo- 
THORAX. — There  have  been  reported  ten  cases,  including 
the  doubtful  cases  of  wounds  of  the  thoracic  duct,  of  le- 
sions produced  by  either  disease  or  accident,  either  in  the 
duct  or  in  some  of  the  larger  lymph-vessels  in  the  tho- 
rax. In  five  of  the  cases  the  chyle  escaped  from  the 
duct.  In  one  the  aperture  was  discovered  only  after 
death  ;  in  the  others  the  injury  resulted  from  external 
violence. 

In  a  number  of  the  cases  of  chylous  ascites,  a  chylous 
fluid  was  also  found  in  one  or  both  of  the  pleural  cavities. 
In  some  of  these  oases,  in  consequence  of  obstruction  to  the 
escape  of  the  chyle  into  the  subclavian  vein,  rupture  of 
some  small  branch  of  the  thoracic  duct  may  have  oc- 
curred, but  it  is  generally  believed  that  portions  of  the 
fluid  effused  into  the  peritoneal  cavity  traversed  the 
lymph-vessels  of  the  diaphragm.  The  diagnosis  of  oases 
of  effusion  of  a  chylous  fluid  in  the  pleural  cavities  can- 
not be  made  except  by  withdrawing  a  portion  of  the 
fluid.  In  Quincke's  case  of  injury  by  crushing  of  the 
chest-wall,  the  diagnosis  was  not  made  until  after  the 
evacuation  of  the  cavity.  All  the  cases  belong  to  a  class 
of  casualties  which  do  not  admit  of  generalization,  and 
are  only  instructive  in  suggesting  the  occurrence  of  an 
improbable  contingency,  which  may  happen  under  cir- 
cumstances very  various  and  unforeseen.  The  promi- 
nent symptom  in  such  cases  is  dyspnoea,  produced  by 
the  accumulation  of  a  fluid  in  one  or  both  cavities.  The 
nature  of  the  fluid  can  only  be  determined  by  its  appear- 
ance and  examination.  In  a  single  instance,  a  chylous 
fluid  was  emitted  drop  by  drop  from  a  puncture  through 
the  chest-wall. 

Effusion  of  Chyle  into  the  Peritoneal  Cavity  : 
Chylous  Ascites. — There  have  been  reported  37  cases 
of  chylous  ascites  (37  in  collection  by  Busey,  and  10  ad- 
ditional cases  in  collection  by  Murphy).  A  number  were 
not  originally  reported  as  cases  of  chylous  ascites,  but 
have  been  classifled  as  such  by  collators,  who  have  care- 
fully examined  the  clinical  reports. 

The  causes  are  various,  but  may  be  referred  to  con- 
ditions or  sortie  accidental  circumstance  which  produced 
rupture  of  the  thoracic  duct,  receptaculum  chyli,  or  lac- 
teal vessels.  In  a  single  instance  it  was  due  to  the  punc- 
ture of  the  filaria  sanguinis  hominis,  and  in  another  to 
"  congenital  occlusion  of  the  thoracic  duct,  formation  of 
a  compound  cystic  tumor  by  distention  of  the  lacteals 


at  the  root  of  the  mesentery,  rupture  of  one  of  the 
cysts  during  birth,  persistence  of  this  solution  of  con- 
tinuity, and  increasing  effusion  of  chyle  absorbed  by  the 
intestines."  In  mosf  of  the  cases  the  chyle  escaped 
through  the  ruptured  wall  of  the  receptaculum,  or  of  one 
or  more  lacteal  vessels.  In  several  instances  the  walls 
of  the  receptaculum  were  found  diseased,  ossified,  or 
otherwise  changed.  In  two  instances,  which  recovered, 
the  effusion  was  manifestly  the  result  of  accidental  rup- 
ture of  some  chyle-conveying  vessel.  In  much  the  larger 
number  of  cases  the  effusion  was  due  to  over-repletion, 
distention,  and  consequent  rupture  of  some  chyle-convey- 
ing vessel,  caused  by  obstruction  to  the  current  of  the 
chyle.  Such  obstruction  may  result  from  compression 
by  thoracic  or  abdominal  tumors,  enlarged  mesenteric 
glands,  peritoneal  adhesions,  inflammatory  thickening  of 
the  folds  of  the  mesentery,  obstructed  pulmonary  circu- 
lation, interrupted  cardiac  circulation,  stenosis  of  the 
thoracic  duct  at  or  near  its  junction  with  the  left  sub- 
clavian vein,  ob.structed  subclavian  vein,  impenetrable 
and  degenerated  mesenteric  glands,  and  dilatation  of  the 
right  side  of  the  heart,  witli  stenosis  of  both  auriculo- 
ventricular  orifices.  There  are  a  number  of  cases  in 
which  dilatation  and  rupture  of  lymph-channels  occurred 
ill  consequence  of  impediment  to  the  lymph-stream,  but 
the  cases  of  Virchow,  Priedberg,  and  Cliolmel}^  are  per- 
haps the  only  instances  of  lymph-varices  caused  by  con- 
genital heart  anomaly. 

The  milky  fluid  found  effused  into  the  serous  cavities 
must  be  classed,  according  to  its  pathological  aspects, 
as  either  a  chyle-like  or  a  fatty  fluid.  In  cases  of  chylous 
ascites  the  effused  fluid  is  chyle,  but  in  other  cases  of  a 
milk-like  fluid  found  in  the  pleural  or  peritoneal  cavity 
the  fatty  fluid  is  the  product  of  the  coexisting  degenera- 
tive processes  taking  place,  such  as  cancer  or  tuberculosis. 

As  the  effusion  of  chyle  into  either  the  pleural  or  peri- 
toneal cavity  can  occur  only  by  transudation  or  through 
solution  of  continuity  of  some  chyle-conveying  vessel, 
its  escape  externally,  or  presence  in  either  cavity,  must 
be  held  as  the  essential  element  of  differential  diagnosis. 
When  the  emitted  fluid  results  from  transudation  the 
quantity  is  small,  and  is  usually  rapidly  absorbed  by  the 
peritoneum.  When  poured  out  through  an  aperture  in 
the  walls  of  a  vessel  the  opposite  condition  exists.  If  no 
fluid  escapes  externally,  then  only  the  symptoms  indicat- 
ing the  collection  of  fluid  in  the  cavity  will  be  exhibited, 
the  character  of  which  can  be  ascertained  onl}'  by  evac- 
uation and  examination.  The  accumulation  of  fluid  can 
be  recognized,  and  it  can  be  determined  whether  it  is  free 
in  the  peritoneal  cavity  or  in  a  cyst.  Acute  ansemia, 
with  sudden  and  great  prostration,  loss  of  appetite,  and 
rapid  diminution  of  the  quantity  of  urine,  associated  with 
a  rapid  accumulation  of  fluid  in  the  peritoneal  cavity, 
might  suggest  the  presence  of  chyle.  Dr.  Murphy  says, 
in  uncomplicated  cases  due  to  rupture  from  violence  the 
symptoms  are  well  marked.  "  The  patient,  usually 
after  exertion,  is  suddenly  seized  with  sharp,  localized 
pain,  followed  by  rapid  swelling  of  the  abdomen,  sup- 
pression of  urine,  nausea,  and  vomiting,  which  in  some 
cases  is  milky  and  accompanied  by  milky  diarrhoea." 
In  most  cases  the  loss  of  chyle  by  effusion  and  conse- 
quent accumulation  is  gradual,  and  the  symptoms  are 
more  or  less  obscured  by  the  causative  condition.  Grad- 
ual accumulation  of  fluid,  with  great  prostration,  marked 
and  continuous  emaciation,  coincident  with  conditions 
which  would  suggest  compression  of  the  thoracic  duct 
or  interruption  of  the  current  of  chyle,  would  suggest  the 
nature  of  the  fluid  ;  but  one  could  not  safely  assert  the 
fact  previous  to  the  withdrawal  and  examination  of  a 
portion.  Cystic  tumors  may  usually  be  readily  distin- 
guished. 

The  prognosis  is  unfavorable.  If  the  condition  be  due 
to  the  pressure  of  a  removable  tumor,  recovery  is  possible 
by  an  operation,  but  in  such  cases  the  nature  of  the  tumor 
usually  precludes  any  hope.  The  cases  of  Nickerson 
and  Murphy  recovered.  In  both  instances  the  effusion 
was  the  result  of  rupture  of  some  chyle-conveying  vessel 
caused  by  a  trivial  violence.  Rest  in  bed,  evacuation  of 
the  fluid,"  and  a  restricted  diet  resulted  in  recovery. 
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I  introduce  the  reports  of  the  two  cases  following  : 
the  first  was  a  case  of  chylous  ascites,  with  rupture  at  the 
umbilicus  and  discharge  of  the  effused  chyle  ;  the  other 
is  of  a  doubtful  nature. 

Abdominal  tumor  with  milky  discharge,  reported  by 
Truman  Abell,  M.D.  {Boston  Medical  and  Surgical  Jour- 
nal, vol.  vii.,  p.  13,  1833)  : 

"  Mrs.  Reed,  aged  about  forty,  naturally  of  good  con- 
stitution, enjoyed  comfortable  health  until  the  year  1817. 
While  pregnant  with  a  pair  of  twins,  a  small  umbilical 
rupture  took  place  from  the  excessive  distention  of  the 
abdominal  parietes,  not  larger,  as  she  says,  than  an  Eng- 
lish walnut,  and  which  nearly  disappeared  after  deliv- 
ery. Soon  after  this  period  she  discovered  a  tumor  in 
the  lower  part  of  the  abdomen,  which  gradually  increased 
in  size,  became  painful,  and  greatly  impaired  her  general 
health.  It  presented  a  solid  but  rather  unequal  surface, 
and  often  caused  what  resembled  parturient  pains,  and 
not  infrequently  attended  with  some  discharge.  She, 
however,  became  anasarcous,  which  rendered  her  ex- 
tremelj'  large,  and,  to  appearances,  very  near  her  end. 
Her  breathing  became  very  laborious,  and  it  was  with 
difficulty  that  she  could  walk  or  lie  down.  But  observ- 
ing that  the  water  exuded  from  her  legs  through  the 
skin,  I  made  several  punctures  with  a  lancet,  which  dis- 
charged freely  for  several  days,  and  by  the  use  of  a  few 
simple  medicines  the  water  unexpectedly  subsided,  and 
left  her  apparently  free  from  dropsy,  and  so  much  re- 
lieved that  she  was  able  to  perform  the  usual  labor  of 
her  family  with  but  very  little  help.  The  abdomen, 
however,  remained  much  distended  by  the  original  tu- 
mor. The  absence  of  the  water  led  to  the  discovery 
of  another  swelling  in  her  right  side,  extending  from  the 
spine  of  the  ilium  to  the  diaphragm.  This  last  tumor 
was  discovered  about  1825-26,  and  both  together  caused 
the  most  extreme  suffering  from  the  pain  of  distention  ; 
and  she  several  times  sent  for  the  neighboring  physi- 
cians, and  entreated  them  to  open  her  side  and  give  vent 
to  what  she  believed  to  be  a  collection  of  fluid  :  but  on 
examination,  the  tumor  appeared  solid  and  without  any 
fluctuation,  so  that  her  requests  were  never  complied 
with.  After  the  above-mentioned  period,  the  abdomen 
began  to  be  more  distended,  from  what  appeared  to  be 
an  ascites,  presenting  a  uniform  surface,  and  the  distinct- 
ness of  the  tumors  became  less  apparent.  As  the  dis- 
ease progressed,  the  umbilical  tumors  protruded,  and 
eventually  formed  a  bag  of  an  irregular  shape  ;  the  apex, 
which  was  at  the  umbilicus,  being  elevated  about  five 
inches  from  the  abdominal  surface,  and  in  the  middle 
seven  or  eight  inches  in  circumference,  with  two  lateral 
processes  resembling  nipples,  about  one  inch  in  length. 
The  existence  of  this  singular  tumor  was  unknown  to 
anyone  but  herself,  until  an  occurrence  took  place  which 
I  am  about  to  mention. 

"  On  the  night  of  the  17th  inst.  (July,  1832),  I  was 
called  upon  to  visit  this  woman  in  great  haste,  as  a  tu- 
mor had  burst  and  was  discharging  profusely.  On  my 
arrival,  a  distance  of  four  miles  and  a  half,  I  found  her 
sitting  in  her  chair,  with  her  clothes  on,  and  her  finger 
on  the  aperture  to  prevent  any  further  discharge  until 
my  advice  could  be  obtained.  On  inquiry,  she  told  me 
she  went  to  bed  as  usual,  and  about  twelve  o'clock  she 
was  awakened  by  a  discharge  from  a  tumor  on  her 
bowels,  which  had  burst.  She  got  up  and  dressed  as 
quick  as  her  situation  would  permit,  with  the  a.ssistance 
of  her  daughter,  and  had  saved  three  pints,  besides  what 
escaped.  The  friction  from  the  pressure  of  the  finger, 
for  nearly  two  hours,  had  enlarged  the  orifice  so  much, 
that  sufficient  fluid  to  fill  a  common-sized  pot  would  es- 
cape in  a  few  minutes.  About  twelve  pounds  were 
drawn  off  while  sitting  in  the  chair,  and  being  faint,  she 
was  laid  on  the  bed,  herself  commanding  the  orifice  with 
her  finger  ;  and  .after  a  while,  three  pounds  more  escaped, 
when  she  became  too  feeble  to  bear  any  further  evacua- 
tion, and  the  remainder  was  drawn  off  the  next  day — be- 
ing twenty-five  pounds  in  all.  This  fluid  was  discharged 
through  an  aperture  in  the  umbilicus,  which  was  at  the 
extremity  of  the  tumor.  But  what  involves  the  whole 
subject  in  mystery  is,  this  fluid  was  milk  !  and  without 


any  disagi'ceable  odor,  more  than  if  taken  warm  from  a 
cow. 

"Although  the  woman  is  relieved  from  a  great  bur- 
den, ancl  is  able  to  walk  about,  she  is  still  encumbered 
with  two  original  swellings,  one  on  each  side,  which  I 
apprehend  is  an  enlargement  of  the  ovaries." 

Fatal  case  of  vomiting  of  a  chyle-like  fluid,  reported 
by  Dr.  Laurence  Sprague  (New  England  Jownal  of 
Medicine  and  Surgery,  vol.  xii. ,  p.  4,  1823) : 

"  On  the  afternoon  of  the  13th  of  October,  I  was  called 
to  visit  a  man  on  board  of  a  schooner  lying  in  the  Kenne- 
bec River,  who  was  attacked  so  suddenly  and  severely 
with  disease,  it  was  feared  he  would  not  survive  until  I 
should  arrive  on  board.  When  on  board  I  was  informed 
that  he  had  done  a  mariner's  duty  from  St.  Bartholo- 
mews to  Hallowell,  Me.,  and  on  the  passage  had  enjoyed 
good  health.  One  hour  before  I  visited  him  he  had  been 
in  the  boat  with  other  persons,  employed  in  towing  the 
schooner  a  short  distance  up  the  river,  and  while  engaged 
in  this  duty  he  suddenly  requested  another  person  to 
take  his  oar,  as  he  could  hold  it  no  longer,  owing  to  a 
severe  pain  in  his  stomach  and  bowels,  which  so  entirely 
prostrated  his  strength  that  he  was  immediately  returned 
on  board.  I  found  him  writhing  under  the  most  severe 
pain,  which  had  passed  from  the  abdominal  across  the 
lumtjar  region.  Feeling  for  his  pulse,  there  was  not  the 
least  arterial  action  to  be  discovered  at  his  wrists,  and 
parts  of  his  skin  which  had  been  most  protected  from 
the  weather  by  the  clothes  which  he  wore,  were  of  the 
same  deathly  coldness  as  the  rest  of  the  surface.  His 
eyes  had  a  glassy  appearance,  his  countenance  pale, 
and  his  whole  aspect  bore  marks  of  immediate  dis- 
solution. On  the  outside  of  the  berth  in  which  he  lay, 
1  discovered  the  food  which  he  had  recently  eaten  and 
ejected  from  the  stomach,  mixed  with  a  great  quantity 
of  chyle,  it  having  the  appearance  of  milk  in  a  frothy 
state.  On  observing  to  him  that  he  had  puked,  and  in 
quiring  of  him  whether  he  was  now  sick  at  the  stomach, 
he  replied  that  he  had  felt  no  sickness  at  his  stomach, 
neither  had  he  been  exercised  with  puking,  but  that  the 
same  kind  of  fluid  (with  the  exception  of  more  food  than 
had  been  already  thrown  up)  had  continued  to  flow  from 
his  mouth  since  the  commencement  of  the  attack,  with- 
out the  least  nausea  or  act  of  vomiting.  Considering 
this  circumstance  very  extraordinary,  and  it  having  been 
corroborated  by  three  individuals  who  had  been  con- 
stantly waiting  upon  him,  my  attention  was  arrested  and 
particularly  fixed  on  a  fact,  at  the  time,  altogether  to  be 
unaccounted  for.  From  the  time  of  my  arrival,  the 
fluid  resembling  milk,  which  I  can  have  no  doubt  was 
chyle,  continued  to  flow  so  fast  from  his  mouth — with 
but  few  seconds'  intermission,  without  the  least  exertion 
on  his  part,  or  the  slightest  action  of  vomiting  to  be  per- 
ceived— that  it  was  with  difficulty  he  could  at  times 
keep  from  suffocating.  It  seemed  as  though  it  flowed 
through  a  channel  without  any  perceptible  effort  to 
propel  it,  and  no  obstruction  to  its  escape  but  complete- 
ly closing  the  mouth.  He  was  frequently  inquired  of 
whether  he  felt  any  nausea,  and  his  uniform  reply  was, 
that  he  did  not  feel  the  least  inclination  to  vomit,  that 
the  matter  came  up  without  his  being  sensible  of  the 
power  which  ejected  it.  This  fluid  of  a  milky  appearance 
continued  to  flow  from  his  mouth  from  the  commence- 
ment of  my  visit  until  his  death,  which  took  place  in 
half  an  hour  after  my  arrival.  After  he  was  dead,  and 
as  long  as  I  remained  on  board  (which  was  half  an 
hour),  as  he  lay  on  his  back  on  a  board,  the  discharge 
from  his  mouth  much  increased,  bearing  the  greatest  re- 
semblance to  the  purest  milk  in  a  frothy  state,  unmixed 
with  any  other  substance.  The  quantity  of  fluid  thus 
brought  up  is  variously  computed  by  three  Individuals 
who  were  with  him  from  the  commencement  of  the  at- 
tack. One  of  the  persons  supposed  the  quantity  to  have 
been  equal  to  a  gallon  measure,  others  a  less  quantity. 
For  myself,  I  could  not  undertake  to  decide,  but  feel 
confident  it  was  suflicient  to  produce  the  coldness  which 
pervaded  the  whole  surface  of  his  body,  the  loss  of  pul- 
sation at  the  wrists,  and  the  fatal  consequences  which 
ensued." 
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The  Relation  of  Obstructed  Cardiac  Circula- 
tion TO  Lymph  Stasis. — Morton  performed  a  number 
of  experiments  upon  dogs  by  ligating  the  thoracic  duct  ; 
in  some  the  "  receptaculum,  and  in  otliers  the  lacteals, 
burst."  lu  every  case  there  was  extravasation  of  chyle. 
In  Sir  Astley  Cooper's  experiments,  when  rupture  oc- 
curred it  took  place  at  tlie  receptaculum  ;  and  Dupuy- 
tren's  experiments  upon  horses  were  followed  by  nearly 
similar  results.  Cooper  says  it  is  not  necessary  to  tie 
the  duct.  It  the  animal  is  fed  with  milli,  and  the  ex- 
tremity of  the  duct  is  compressed  one-half  hour  after- 
ward, the  receptaculum  will  rupture.  Those  and  sim- 
ilar experiments  prove  that,  under  certain  conditions  in- 
volving an  interruption  or  complete  arrest  of  the  current 
of  the  fluid  through  the  thoracic  duct,  the  resultant  dis- 
tention aud  dilatation  may  prove  sufficient  to  produce 
rupture,  which  may  take  place  either  in  the  receptacu- 
lum or  in  the  lacteals.  In  those  cases  in  which  rupture 
did  not  take  place,  the  current  of  the  fluid  was  re-estab- 
lished through  anastomosing  branches. 

The  clinical  and  post-mortem  observations  connect  di- 
rectly the  process  of  gradual  occlusion  of  the  duct  by 
disease  with  the  concurrent  development  of  a  difEuse 
area  of  lymphangiectasis,  which  in  some  cases  terminated 
in  rupture  and  e.xtravasation. 

Monro  cites  the  case  reported  by  Morton  of  "  hydrops 
ascites  lactea,"  in  which  the  rupture  of  the  lacteals  was 
occasioned  by  the  compression  of  the  thoracic  duct  near 
the  subclavian  vein  by  large  indurated  tumors. 

Morgagni  refers  to  the  cases  of  Valsalva  and  Santorino, 
in  both  of  which  there  was  considerable  dilatation  of  the 
lacteal  vessels  produced  by  the  pressure  of  an  aneurismal 
tumor  on  the  thoracic  duct.  In  Valsalva's  case,  the 
aorta,  from  the  heart  to  the  diaphragm,  was  dilated,  and 
"  the  lacteal  vessels  presented  the  appearance  of  numer- 
ous white  spots  having  a  diversity  of  figure  and  mag- 
nitude." 

In  the  body  of  a  man  who  died  after  a  large  quantity 
of  chylous  liquor  had  been  let  out  of  his  thorax,  Bassius 
discovered  an  orifice,  at  or  about  the  third  dorsal  vertebra, 
from  which  the  chylous  material  flowed  as  from  a  foun- 
tain.    Below  this  orifice  the  thoracic  duct  was  pervious. 

Cayley  reports  a  case  of  obstructed  thoracic  duct  and 
rupture  of  the  receptaculum  chyli.  "  On  post-mortem 
examination  some  yellow  fluid  was  found  in  the  periton- 
eal cavity,  and  the  peritoneum  in  front  of  the  spine  was 
bulged  forward  by  the  effusion  behind  it  of  a  large  quan- 
tity of  milk-looking  fluid.  The  receptaculum  was  much 
dilated,  and  on  its  anterior  surface  was  a  perforation  two 
inches  in  length.  The  thoracic  duct  was  immensely  di- 
lated throughout  its  course  to  its  junction  with  the  sub- 
clavian vein,  where  it  suddenly  became  narrowed,  and 
just  at  its  mouth  a  fibrous  vegetation  was  attached  to  the 
lining  membrane  of  the  vein  which  completely  occluded 
the  opening  of  the  duct.  The  narrowed  part  of  the  duct 
was  blocked  by  a  firm,  yellow,  cylindrical  coagulum." 

Virchow  refers  to  the  case  he  observed  in  a  new-born 
calf,  in  which,  in  consequence  of  thrombosis  of  the  ex- 
ternal jugular  vein,  the  mouth  of  the  thoracic  duct  was 
occluded,  and  nearly  all  the  internal  organs  were  dilated 
to  the  utmost  with  ectatic  lymph-vessels  filled  with  a 
slightly  sanguinolent  fluid.  The  intestines  especially 
were  covered  with  broad  bead-like  canals,  arranged  so 
closely  together  that  the  intervening  tissue  could  scarcely 
be  recognized. 

Ormerod  reports  a  case  of  chylous  ascites  in  which, 
on  several  different  occasions,  large  quantities  of  a  milky 
fluid  were  removed.  This  fluid.  Drs.  Wilks  and  Marcet 
proved  to  be  chyle  mixed,  more  or  less,  with  common 
serous  peritoneal' effusion.  On  post-mortem  examination 
"the  left  subclavian  vein  and  its  afferent  vessels  were 
found  plugged  with  a  light-colored,  ragged  clot,  evi- 
dently of  long  standing.  It  was  soft  in  the  centre,  and 
at  one  point  was  firmly' adherent  to  the  walls  of  the  sul)- 
clavian  vein.  In  the  abdomen  and  chest  were  also  found 
numerous  nodular  mas.ses,  consisting  of  an  imperfectly 
fibrous  structure." 
/  The  preceding  citations  establish  the  proposition  that 
retardation  or  arrest  of  the  current  of  the  fluid  in  the 


thoracic  duct,  at  or  near  Its  outlet  into  the  subclavian 
vein,  may  produce  dilatation,  distention,  and  rupture  of 
the  lymphatic  vessels,  and  consequent  effusion  of  chyle 
and  lymph  into  the  serous  cavities.  When  the  impedi- 
ment to  the  flow  of  chyle  and  lymph  occurs  at  or  near 
its  outlet,  the  area  of  stasis  and  ectasis  would  necessarily 
depend  upon  the  duration  and  extent  of  such  obstacle  ; 
and  hence,  when  the  area  of  ectasis  is  extensive,  the 
manifest  inference  is  that  the  cause  has  been  one  of  grad- 
ual development  and  protracted  duration.  In  the  case 
of  Bassius,  dilatation  and  rupture  were  caused  by  imper- 
meability of  the  distal  extremity  of  the  duct  ;  in  Mor- 
ton's case,  the  rupture  of  the  lacteals  was  occasioned  by 
the  pressure  of  a  tumor  upon  the  duct  near  the  subclav- 
ian vein.  In  Ormerod's  case  of  chylous  ascites,  the  in- 
terruption to  the  flow  of  chyle  was  caused  by  the  "  plug- 
ging of  the  left  subclavian  vein  and  its  affluent  branches 
with  a  light-colored,  ragged  clot,  evidently  of  long 
standing."  The  resistance  to  the  flow  of  the  contents  of 
the  thoracic  duct  must  have  been  derived  exclusively 
from  the  interrupted  venous  blood-current.  The  heart 
was  normal,  and  the  duct  was  unobstructed.  In  Cay- 
ley's  case  of  obstructed  thoracic  duct  and  rupture  of  the 
receptaculum,  two  factors  were  in  operation,  viz.,  the 
interrupted  blood-current,  occasioned  by  the  fibrinous 
vegetations  attached  to  the  intimaof  the  subclavian  vein, 
and  the  partial  obliteration  of  the  lumen  of  the  duct  near 
its  terminus.  In  Virchow's  case  of  the  new-born  calf, 
the  condition  existing  partially  exemplifies  the  obstruct- 
ing forces  operating  in  the  cases  of  Ormerod  and  Cayley. 
The  mouth  of  the  duct  was  occluded  by  thrombosis  of 
the  external  jugular  vein.  In  addition  to  the  slowing  of 
the  blood-current  in  the  jugular  and  in  the  subclavian, 
produced  by  the  projecting  part  of  the  thrombus,  the 
exit  of  the  fluid  from  the  duct  was  also  impeded. 
■  The  influence  of  partial  obliteration  or  stenosis  of  the 
thoracic  duct,  at  or  near  its  termination,  in  the  causation 
of  dilatation  or  rupture  of  some  part  of  the  lymph  vas- 
cular system,  cannot  be  doubted.  The  effects  of  stenosis 
produced  by  the  gradual  encroachment  from  disease  of 
the  duct,  or  of  surrounding  and  contiguous  tissues  and 
structures,  have  been  shown  both  clinically  and  post-mor- 
tem. In  this  latter  class  of  ca.ses,  the  ectasis  is  gradual 
in  its  development,  and  more  extensive.  In  those  cases 
in  which  the  lymphangiectasis  was  consequent  upon  the 
slowing  or  interruption  of  the  venous  blood-current  in 
the  left  subclavian  vein,  the  relation  of  cause  and  effect 
seems  equally  well  established.  It  remains  now  to  show 
that  such  diseases  of  the  heart  as  slow,  impede,  or  stag- 
nate the  venous  blood-current  in  the  left  subclavian  or 
innominate  vein,  may  also  produce  lymph-stasis.  Fetters 
reports  a  case  of  lymphangiectasis  in  which  were  found, 
upon  the  visceral  peritoneum,  "  numerous  cysts  from  the 
size  of  peas  to  that  of  filberts,  some  colored  bright,  and 
containing  serum.  L'pon  the  small  intestines  numerous 
lenticular  protuberances,  transparent,  and  filled  with 
wine-yellow  fluid.  .     .     The  glands  of  the  right  in- 

guinal region  were  transformed  into  cysts  of  small  wal- 
nut size,  filled  with  wine-yellow  fluid.  From  the  inner 
wall  of  these  cysts  extended  dilated  lymph-vessels  of 
crow-quill  size,  which  connected  the  cysts  with  each 
other,  so  that  a  dilated  vas  efferens  and  anerens  could  be 
seen  in  each  cyst.  Upon  puncture,  a  yellowish  fluid 
spouted  from  these  cysts  in  a  jet  of  several  inches.  The 
lymph-vessels  and  cysts  formed  a  mass  which  it  was  dif- 
ficult to  unravel.  The  lymph-vessels  in  the  vicinity  and 
the  thoracic  duct  were  greatly  dilated. 

"The  heart  occupied  the  entire  anterior  thoracic  cav- 
ity. The  enormous  enlargement  of  the  heart  included 
the  entire  right  side  of  the  organ,  so  that  the  left  ventri- 
cle with  the  auricle  formed  only  an  appendix.  The 
muscular  tissue  of  the  left  ventricle,  which  would  not 
contain  a  hen's  egg,  was  thin  and  flaccid.  The  left  ven- 
ous orifice,  by  the  growing  together  of  the  apices  of  the 
bicuspid  valves,  was  changed  into  a  small  crescentic 
opening,  barely  admitting  the  point  of  the  little  finger. 
The  latter  was  callous  and  enclosing  here  and  there  a 
bony  plate.  Right  ventricle  largely  dilated,  with  thinned 
walls.     Columnse  carnese  of  both  ventricles  very  slender 
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and  tendinous.  Right  auricle  as  large  as  a  child's  head, 
its  walls  here  and  there  formed  of  a  thin  layer  of  peri- 
cardium. Apertures  of  coronary  vein  gaping  flnger- 
wide.  Aortic  valve  competent.  Right  venous  orifice 
contracted." 

This  autopsy  discloses  a  stenosis  of  the  left  venous  ori- 
fice, and  a  moderate  contraction  of  the  right  ventricular 
opening.  Fetters  concluded  that  the  stasis  of  l3'mph, 
followed  by  the  great  dilatation  of  the  lymph-vessels  and 
glands,  was  caused  by  the  organic  disease  of  tlie  heart. 
Il  cannot  be  doubted  that  the  interruption  of  the  current 
of  blood  by  tlie  narrowing  of  the  orifices  and  dilatation 
of  the  right  side  of  the  heart,  retarded  the  movement  of 
the  column  of  fluid  in  tlie  lymph  vessels.  This  influence, 
first  demonstrating  itself  upon  the  movement  of  the  con- 
tents of  the  thoraoio  duct,  causing  distention  and  dilata- 
tion of  the  vessels  of  the  trunk,  produced  stasis  of  lymph 
in  remote  vessels.  Tlie  lenticular  eminences,  filled  with 
a  transparent  fluid,  grouped  together  on  tlie  mucous  sur- 
face of  the  small  intestines,  were,  probably,  ampullar 
dilatations  of  terminal  lymph-spaces,  and  the  bodies  de- 
scribed as  C3'sts  on  the  peritoneum  were  of  like  histolog- 
ical nature. 

At  the  conclusion  of  this  report.  Fetters  refers  to  the 
case  of  an  old  woman,  "  suffering  with  stenosis  of  the 
left  orifices  of  the  heart,"  upon  whose  right  arm  he 
found  several  semi-solid  tumors,  situated  immediately 
under  a  f atless  cutis,  which  he  regarded  as  dilated  lymph- 
glands. 

T.  Grainger  Stewart  reports  a  case  of  "  dilatation  of 
the  lacteals,"  associated  with  hypertrophied  and  fatty 
heart,  with  diseased  aortic  valves  and  dilated  auriculo- 
ventricular  orifices.  In  this  case  the  stasis  of  ch3-le  oc- 
curred in  the  intestinal  villi,  producing  dilatation  of  the 
central  lacteal  vessels  of  the  villi,  and  arresting  the  fur- 
ther absorption  of  the  chyle.  To  the  incompetency  of 
the  aortic  and  auriculo- ventricular  valves  was  added 
fatty  degeneration  of  the  heart.  Here  enfeebled  action 
of  the  organ  and  regurgitation  were  co-operating  factors 
in  slowing  the  movement  of  the  chyle. 

In  Rokitansky's  case  of  chylous  ascites,  there  was  di- 
latation of  the  heart,  "  with  thickening  and  shortening 
of  tlic  mitral  valves."  The  cardiac  affection  not  only  in- 
terrupted the  flow  of  chyle  in  the  thoracic  duct,  but 
caused  a  stasis  of  chyle  in  the  lacteals  and  mesenteric 
glands,  and  of  lymph  in  the  subpleural  Ij^mphatics,  and 
an  effusion  of  a  milk-like  fluid  into  the  pleural  and  peri- 
toneal cavities. 

In  Hughes's  case  of  abdominal  effusion  of  a  chylous 
fluid,  supposed  to  have  resulted  from  the  pressure  of 
mesenteric  tumors,  "the  heart  was  thin,  pale,  weak,  and 
flabby,"  and  numerous  "  lacteals — large,  tortuous,  vari- 
cose, and  distended,  some  with  milk  and  others  with  a 
clear  fluid  " — were  observed  in  all  parts  of  the  mesen- 
tery. The  case  was  complicated  with  abdominal  tumors, 
"  consisting  of  several  agglomerated  mesenteric  glands," 
believed  to  have  been  cancerous  ;  but  from  a  number  of 
the  enlarged  glands  "  a  cream-like  fluid  e-xuded,"  and 
hence  it  is  not  improbable  that  the  morbid  condition  of 
the  glands  and  lacteals  was  due  to  stasis  of  chyle  and 
lymph,  caused  by  the  disease  of  the  heart. 

In  this  connection  the  case  of  mitral  and  tricuspid  in- 
sufficiency, with  granular  liver,  ascites,  anasarca,  and 
thrombosis,  reported  by  Oppolzer,  is  interesting.  The 
inferior  and  superior  venae  cavre  were  occupied  at  their 
outlets  with  pale,  yellow,  soft  coagula.  From  the  supe- 
rior, the  clot  e.vtended  with  a  jagged  end  into  the  auri- 
cle, and  continued  into  the  right  subclavian,  as  well  as 
into  the  right  internal  jugular  as  far  as  the  foramen  lace- 
rum.  The  left  innominate  and  the  terminus  of  the  left 
subclavian  were  obliterated.  The  thoracic  duct  was 
plugged  at  its  termination  by  a  pale-red,  fibrinous  coag- 
ulum.  Its  walls  were  thickened, and  its  lumen,  from  the 
receptaculum  to  the  occluding  thrombus,  was  greatly  di- 
lated. The  regurgitation  of  blood  into  the  thoracic  duct 
was  caused  by  the  obstruction  to  its  entrance  into  the 
heart. 

The  explanation  of  this  relation  of  cause  and  effect  be- 
tween cardiac  disturbances  and  lymph-stasis  must,  in  a 


general  way,  be  sought  in  the  varying  conditions  of  blood- 
pressure.  A  potential,  if  not  the  predominant,  factor 
concerned  in  the  flow  of  the  lymph  is  the  difference  be- 
tween the  arterial  and  venous  blood-pressure  ;  the  greater 
this  difference,  the  more  rapid  the  movement  of  the  lymph. 
In  a  normal  condition  of  the  heart,  venous  orifices,  and 
great  afferent  and  efferent  vessels,  the  blood-pressure 
in  the  innominate  veins  and  their  affluent  branches,  dur- 
ing diastole,  is  at  its  minimum — represented  in  compari- 
son with  the  pressure  at  the  aortic  summit  as  nil ;  so 
that,  whatever  may  be  the  potentiality  of  the  difference 
between  the  arterial  and  the  venous  blood-pressure  as  a 
force  in  promoting  the  movement  of  the  chyle  and  lymph, 
it  is  at  its  maximum  when  the  venous  blood-current  is 
flowing  most  easily  and  rapidly  into  the  right  auricle. 
Therefore,  it  must  follow  that  any  disease  of  the.  heart, 
or  any  condition  of  its  affluent  veins, 
which  retards,  impedes,  or  obstructs 
the  free  and  rapid  flow  of  the  venous 
blood  into  the  right  auiicle  and 
through  the  tricuspid  orifice,  will 
slacken,  interrupt,  and  obstruct  the 
movement  o  f 
the  ciiyle  and 
lymph  in  the 
thoracic  duct 
and  its  tribu- 
tary vessels. 
This  conclu- 
sion is  not  de- 
rived merely 
through  induc- 
tive reasoning, 
but  is  illustra- 
ted and  verified 
by  clinical  ob- 
servation and 
post-mortem 
appearances. 

Intra-  ab- 
dominal Ltm- 
'  PHATic  Vari- 
ces.— But  few 
cases  of  this 
nature  have 
been  reported, 
and  most  of 
them  have  been 
mistaken  for 
hernise.  The 
specimen 
shown  in  Fig. 
4681  was.  ob- 
tained by  Am- 
ussat,  from  the 
bodyofayouth, 
nineteen  years 
of  age,  who 
during  life  had 
carried  in  each 
groin  a  large  tu- 
mor, which  was 
supposed  to  be  a  double  inguinal  hernia,  and  for  which 
he  had  worn  a  truss.  Suddenly,  after  a  long  journey  on 
foot,  he  was  seized  with  acute  pains  under  the  right 
breast  and  in  the  folds  of  the  groins,  difficult  respiration, 
dry  cough,  cephalalgia,  fever,  and  lancinating  pains  in 
the  tumors.  After  some  hours  of  intense  suffering,  he 
died. 

After  having  turned  out  the  thoracic  viscera,  the  dis- 
eased lymphatic  vessels  were  discovered.  Some  were  as 
large  as  quills.  The  mass  of  dilated  and  twisted  vessels 
extending  to  the  iliac  fossse  were  dissected  out. 

The  iliac  and  crural  masses  of  lymphatics  were  blown 
up  and  unravelled,  when  it  was  discovered  that  the 
hernial  tumors  were  enormously  dilated  lymph-vessels. 

The  iliac  chain  of  glands  had  disappeared,  and  seemed 
to  have  been  replaced  by  lymphatic  vessels.  No  direct 
communication  with  the  veins  was  discovered. 


Fig.  4681. — Intra-abdominal  Lymphatic  Varices. 
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The  following  case,  reported  by  Drinkard,  is  somewhat 
analogous.  The  hernial  tumor  was  discovered  in  the 
cadaver  of  a  negro,  on  the  dissecting-table.  The  tumor 
occupied  nearly  all  the  superior  part  of  the  groin,  being 
situated  rather  more  to  its  outer  than  its  inner  border. 
On  dissection  a  thickened  superficial  mass  was  ex- 
posed. From  the  meshes  of  both  of  its  layers  protruded 
the  cellulo-adipose  tissue  of  the  region.  The  tumor  was 
not  connected  with  either  the  crural  or  the  inguinal  ring, 
and  appeared  like  a  mass  of  cellulo-adipose  tissue,  inter- 
spersed with  lymphatic  glands  undergoing  fatty  degen- 
eration, and  presenting  here  and  there,  through  its  sub- 
stance, patches  of  a  pale  rose  color,  resembling  cellular 
tissue,  iniiltrated  with  blood  serum. 

Nelaton  operated  upon  a  case,  in  which  the  diagnosis 
was  uncertain,  by  making  an  incision  over  the  mass  in 
the  groin,  when  a  quantity  of  milk-like  fluid  escaped. 
The  patient  was  seized  with  rigors  and  symptoms  of 
purulent  absorption,  and  died.  A  similar  tumor  on  the 
opposite  side,  which  had  not  been  operated  upon,  was 
injected,  and  found  to  consist  of  a  network  of  varicose 
lymphatic  vessels. 

In  the  following  case,  reported  by  M.  Trelat,  the  tumors 
were  mistaken  by  Trelat,  Nelaton,  and  the  physicians  of 
rile  Maurice  for  hernial  tumors.  Their  true  nature  was 
only  discovered  at  the  autopsy.  The  right  tumor  was 
situated,  in  greater  part,  under  the  cribriform  fascia,  in 
front  of  tlie  aponeurosis  of  the  psoas  and  abductor  mus- 
cles, and  consisted  of  lobes  approximating  each  other  ; 
it  was  definitely  bounded  above,  below,  and  at  the  sides, 
but  behind  it  communicated  with  the  deep  lymphatic 
vessels.  From  it  was  discharged,  in  great  abundance,  a 
rose-colored  fluid.  No  hernia  could  be  discovered,  but 
varicose  lymphatic  vessels  occupied  the  inguinal  canal 
and  the  superior  portion  of  the  cord.  Upon  removal  of 
the  peritoneum  from  the  posterior  abdominal  wall,  there 
was  observed  along  the  iliac  vessels  a  mass  of  wrapped 
conduits  rolled  together,  directed  generally  from  below 
upward.  This  condition  existed  on  both  sides.  Toward 
the  columns  of  the  diaphragm  these  two  masses  ap- 
proached, and  were  probably  blended  together  under 
the  diaphragm.'  The  masses  were  formed  by  dilated 
lymphatic  vessels,  and  resembled  exactly  the  illustration 
given  by  Breschet  of  the  condition  found  in  the  case  of 
Amussat. 

In  this  connection  I  reproduce  the  cases  of  Petit  and 
Aime-David,  in  neither  of  which  was  the  diagnosis  of 
lymph  varices  verified.  A  student  had  noticed  for  a 
year,  more  particularly  after  fatigue,  a,  swelling  in  each 
groin,  which  was  accompanied  with  some  pain  extend- 
ing down  the  thighs.  Examination  showed  tumors  in 
both  groins,  the  integument  covering  which  was  un- 
changed in  color.  The  tumors  extended  into  the  in- 
guinal canals,  and  were  painful  to  the  touch  ;  the  pain 
extended  along  the  saphena,  which  region  presented  the 
characters  of  angioleucitis.  The  boy  left  the  lyceum 
and  returned  in  eight  days,  wearing  a  double  truss. 
The  former  condition  returned,  however ;  the  tumors 
•doubled  in  size,  and  the  limbs  became  oedematous  and 
benumbed. 

The  next  case  was  that  of  a  mulatto,  about  thirty  years 
of  age.  In  consequence  of  angioleucitis,  a  very  extensive 
■enlargement  of  the  legs  developed.  At  the  internal 
region  of  the  thighs  there  were  present  prominent  tumors 
■consisting  of  dilated  lymph-vessels.  The  tumors  were 
uneven,  elastic,  transparent,  and  under  pressure  receded 
into  the  abdomen. 

Aime-David  refers  to  another  case  observed  by  M. 
Denis,  in  which  the  tumoi-s  present  were  analogous  to 
those  found  in  the  patient  of  Petit.  The  patient  also  had 
a  double  hydrocele. 

The  tumor  observed  by  Fetters  in  the  right  inguinal 
region  of  his  patient,  equalled  in  size  a  small  apple,  and 
resembled  a  hernia.  It  "felt  like  a  conglomeration  of 
ascarides — like  rebounding  cords,  which,  upon  pressure 
with  the  finger,  became  softer  and  more  flaccid."  Fet- 
ters regarded  this  anomaly  as  a  "  venous  plexus,"  but  it 
consisted  of  the  "  glands  of  the  right  inguinal  region 
transformed  into  cysts  of  small  walnut  size,  filled  with 


wine-yellow  fluid.  From  the  inner  wall  of  these  cysts, 
trabecular  projections  extended  into  the  cavity,  and  it 
was  possible  to  enter  two  dilated  lymph-vessels,  of  crow- 
quill  size,  which  connected  the  cysts  with  one  another,  so 
that  a  dilated  vas  efferens  and  aiferens  could  be  seen  in 
each  cyst.  Upon  puncture,  u.  yellowish  fluid  spouted 
from  these  cysts  in  a  jet  of  several  inches.  Lymph-ves- 
sels and  cysts  together  formed  a  conglomeration  which 
it  was  difficult  to  unravel.  The  lymph-vessels  in  the  vi- 
cinity and  the  thoracic  duct  showed  considerable  dilata- 
tion." This  case  was  complicated  with  stenosis  of  both 
auriculo-ventricular  orifices,  enlargement  of  the  heart, 
cedema,  ascites,  and  cirrhosis,  and  it  does  not  seem  pos- 
sible to  have  correctly  diagnosed  the  true  nature  of  the 
inguinal  tumor,  which  was  only  recognized  after  para- 
centesis. 

In  view  of  the  history  of  the  foregoing  cases,  it  becomes 
important  to  differentiate  intra-abdominal  varices  from 
hernial  tumors.  Lymphangiectatic  tumors  may  be  con- 
founded with  reducible  and  irreducible  tumors.  Among 
the  latter  may  be  classed  cold  abscesses,  cysts,  and  lipo- 
mata,  which  develop  slowly,  but  may  be  distinguished 
from  lymphangiectatic  tumors  by  their  reducibleness, 
transparency,  and  indistinct  feeling  of  fluctuation,  quite 
difiierent  from  that  of  tumors  containing  fluid.  Lipo- 
mata  are  fixed  ;  they  may  be  compressed,  but  cannot  be 
reduced.  They  rarely  develop  symmetrically,  while  the 
inguinal  glands  on  both  sides  may  be  affected.  Of  re- 
ducible tumors,  lymph  varices  are  most  frequently  mis- 
taken for  lierniiE.  Both  develop  slowly  ;  neither  changes 
the  appearance  or  character  of  the  covering  integument  ; 
both  increase  in  size  during  exercise  and  continued 
maintenance  of  the  erect  posture,  and  both  usually  re- 
cede in  the  horizontal  posture.  Hernial  tumors  do  not, 
however,  usually  recede  unaided,  but  glandular  tumors 
do.  The  existence  of  dilated  lymph-vessels  in  close 
proximity,  the  absence  of  any  impulse  on  straining  or 
coughing,  the  invariable  size  of  the  tumor,  and  the  his- 
tory of  the  case,  are  important  data  in  determining  its 
lymphatic  nature.  The  cases  of  Trelat  and  Amussat 
presented  the  history  and  symptoms  indicating  hernia. 
In  both  cases  the  tumors  were  reducible  and  developed 
slowly.  Aspiration  and  percussion  offer  the  most  cer- 
tain means  of  differential  diagnosis.  The  presence  of  a 
fluid  presenting  the  chemical  and  microscopical  charac- 
ters of  lymph  would  settle  the  diagnosis.  A  lobulated 
feel,  or  a  sensation  as  of  a  congeries  of  twisted  cords  un- 
attached and  movable,  which  enlarge  when  the  person  is 
in  the  erect  posture,  should  excite  doubt  as  to  the  hernial 
nature  of  the  tumor.  The  following  case,  observed  by 
Fetzer,  presented  phenomena  which  should  remove  all 
doubt  as  to  the  character  of  the  tumor. 

"  A  girl,  sixteen  years  of  age,  had — besides  a  double 
femoral  hernia  which  had  existed  since  her  eighth  year — 
upon  her  abdomen  a  ribbon-like  stripe,  commencing  one 
inch  below  the  navel,  to  the  left  of  the  liuea  alba,  continu- 
ing to  the  left  and  upward,  and  passing  between  the  false 
ribs  and  the  ileum,  proceeding  thence,  becoming  lighter 
in  color  and  narrower,  as  far  as  the  vertebral  column. 
Upon  this  band,  anteriorly  upon  the  abdominal  walls, 
one  inch  below  the  navel  and  two  lines  from  the  linea 
alba,  was  a  conglomeration  of  several,  perhaps  eighteen, 
wart-like  tumors,  from  the  size  of  a  male  to  that  of  a  fe- 
male nipple,  and  of  the  same  color  as  the  surrounding 
skin.  They  were  painless,  flaccid,  could  be  pressed  into 
the  abdominal  walls,  but  rose  upon  the  removal  of  the 
pressure.  From  two  of  the  protuberances  a  milk-like 
fluid  exuded  continually,  drop  by  drop.  The  flow  issued 
from  a  small  red  spot  in  the  centre  of  the  tumors,  and  was 
increased  by  pressure  upon  any  of  the  imruptured  bodies. 
After  standing  a  short  time,  the  fluid  separated  into  a 
milky,  turbid  serum,  rendered  clear  by  ether,  and  a 
brighter,  milky,  large  coagulum,  which  reddened  upon 
exposure  to  the  air."  Fetzer  removed  with  the  scissors 
one  of  the  protuberances,  which  was  formed  by  a  thin 
cutis,  and  immediately  from  the  Opening  issued  in  a 
stream  a  considerable  quantity  of  the  milky  fluid,  and 
this  was  followed  by  great  debility,  languor,  and  a  feeble 
pulse.     The  entire  band  was  studded  with  minute  raised 
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points.  Into  the  opening,  artificially  made,  a  probe 
could  be  passed  to  the  depth  of  one  incli.  Chemical 
analysis  of  the  fluid  by  Professor  Kostlin,  and  micro- 
scopic examination  by  Professor  Schlossberger,  proved 
it  to  be  lymph. 

Chtlangioma  Cavekstosum. — In  the  summary  of  the 
causes  of  chylous  ascites,  attention  was  drawn  only  to 
the  coexisting  morbid  conditions.  I  will  here  present  an 
abstract  of  the  case  of  Quincke,  in  order  to  compare  it 
with  a  case  of  chylangioma  cavernosum,  in  which  chyle 
retention  in  the  mesenteric  lymphatics  was  occasioned  by 
a  very  different  pathological  condition  of  the  mesenterj-. 
The  following  is  a  report  of  the  autopsy  made  by  Pro- 
fessor Langhans  :  "  Intestinal  serosa  and  peritoneum  of 
parietes  thickened  and  opaque,  and  covered  by  numerous 
fibrinous  bands,  which  connect  the  intestinal  convolu- 
tions with  each  other  and  with  the  mesentery  and  abdom- 
inal walls.  Here  and  there  thesj  bands  were  infiltrated 
with  chylous  fluid,  and  consequently  milky  and  opaque. 
About  three  metres  above  the  ileo-csecal  valve,  com- 
menced a  very  dense  injection  of  the  chyle  vessels,  ex- 
tending to  the  duodenum,  with  a  perfectly  chyle-like, 
milk-white  mass.  The  chj'le-vessels  were  dilated,  reg- 
ularly and  irregularly,  and  alongside  of  them  were  lar- 


FlG.  4682. — Cavenious  Chylangioma.  A,  Broader;  B,  narrower  cavern  ; 
■  C,  pointed  processes  of  caverns  ;  D,  processes  which  appear  to  pass  in  to 
surrounding  inter-cellular  spaces  ;  E,  partly  stellate  or  angular  cells, 
partly  similarly  formed  spaces  not  yet  communicating  with  larger 
caverns ;  F,  such  which  already  cbramunicate ;  G,  reticular  connec- 
tive-tissue sub.stance. 

ger,  rounded,  slightly  prominent,  milk-white  spots,  rep- 
resenting extravasations.  Chyle  retention  was  found 
upon  the  swollen  mucosa  of  the  entire  small  intestine  in 
a  marked  degree,  and  also  within  the  mucosa.  In  the 
latter  was  found  an  accumulation  of  chyle  spots,  and  in 
the  lower  portion  of  tlae  ileum  the  chyle  could  be  seen 
in  minute  white  clots.  Tiie  chyle-vessels  were  injected 
exactly  to  the  union  of  the  intestines  with  the  mesentery  ; 
not  injected  in  the  latter  ;  mesenteric  glands  small,  with- 
out chyle  retention."  The  obstruction  to  the  flow  of 
chyle  was  caused  by  inflammatory  thickening  of  both 
folds  of  the  mesentery,  by  the  transformation  of  the  in- 
terposed adipose  tissue  into  tense  connective  tissue,  and 
by  the  adhesions  upon  the  surface  which  united  the 
numerous  folds  of  the  mesentery  to  each  other.  The 
extensive  capillary  extravasation  of  chyle  into  the  intes- 
tinal walls  and  peritoneal  cavity  was  occasioned  by  the 
closure  or  compression  of  the  lacteals  by  the  inflamma- 
tory thickening  of  both  folds  of  the  mesentery. 

Weichselbaum's  case  of  cavernous  chylangioma  oc- 
curred "  in  a  man  at  eighty,  who  died  of  scurvy  and 
pneumonia.  Between  the  folds  of  the  fatty  mesentery 
of  the  upper  ileum  there  was  a  tumor  of  dessert-plate 
size,  and  4  ctm.  in  thickness,  which  looked  like  a  lipoma. 


Upon  incision  into  the  tumor,  a  purely  white,  milk-like 
fluid  exuded.  Fig.  4682  exhibits  a  section  through  the 
tissue. 

The  tumor  consisted  of  fat-tissue  filled  with  numerous 
caverns  of  varying  size  and  form,  which  contained  the 
milky  fluid.  The  caverns  formed  the  larger  part  of  the 
mass,  and  anastomosed  freely.  The  smaller  cavern  was 
lined  with  endothelium.  Chemical  and  microscopical 
examination  of  the  fluid  showed  that  it  possessed  all  the 
physical  characters  of  milk. 

In  this  case  no  extravasation  or  effusion  took  place, 
but  the  mesentery  was  transformed  into  a  cavernous 
structure,  the  spaces  of  which  were  filled  with  eh3'le. 
The  cavernous  spaces  were  either  dilated  chyle-vessels 
or  lacteals. 

In  this  connection  the  following  case  of  lymphangioma 
cavernosum,  reported  by  Hoffmokl,  will  prove  interest- 
ing, because  of  its  locality  and  the  result  of  the  treatment. 

Adolf  A.,  aged  two  months,  moderately  nourished, 
anaemic,  expression  of  face  suffering.  In  the  dorsal 
decubitus  of  the  patient  the  entire  right  half  of  the  thorax 
and  lumbar  region  was  seen  to  be  occupied  by  a  tumor, 
which  extended  upward  to  the  crista  ilii,  inward  to  about 
one  inch  from  the  right  edge  of  the  sternum,  and  back- 
ward to  the  right  transverse  processes  of  the  vertebrae. 
Length  of  tumor,  19  ctm.  ;  width,  16  ctm.  ;  height  above 
normal  level,  7  ctm.  The  skin  covering  it  was  traversed 
by  partly  smaller,  partly  larger,  dilated  veins,  and  showed 
at  the  superior  portion  of  the  tumor  several  bluish,  elas- 
tic places,  averaging  three  or  four  lines  in  diameter. 
Upon  the  external  side  of  the  tumor  was  seen  a  dark- 
red  telangiectasis,  confined  to  the  skin,  and  H  inch  long 
by  1  inch  in  width.  At  the  upper  portion  of  the  tumor 
the  skin  was  retracted  in  an  umbilicus-like  manner  in  a 
place  about  one  inch  long,  yet  presenting  no  trace  of  a 
scar.  The  surface  of  the  tumor  appeared  hilly,  especially 
in  the  anterior  upper  and  lower  portions  ;  the  tumor  it- 
self was  very  elastic,  and  fluctuating  at  the  most  promi- 
nent portions.  It  could  be  somewhat  diminished  by 
pressure.  During  the  crying  of  the  child  it  became 
fuller  and  more  tense.  Percussion  of  the  tumor  gave  an 
empty  (dull  ? )  sound  everywhere.  Nothing  abnormal 
in  the  thoracic  and  abdominal  organs.  The  tumor  at  its 
upper  portion  appeared  somewhat  transparent.  Explor- 
atory puncture  gave  exit  to  about  two  ounces  of  clear, 
yellowish,  lymphoid  fluid,  when  the  tumor  collapsed 
somewhat,  and  then  showed  still  more  distinctly  that  it 
consisted  of  numerous  caverns,  which  perhaps  communi- 
cated with  one  another  by  several  canals.  The  fluid  itself 
was  feebly  alkaline,  coagulated  after  about  a  quarter  of 
an  hour,  and  after  a  time  the  fibrinous  cake  expelled  the 
serum,  similarly  to  what  occurs  in  a  blood-clot.  The 
specific  gravity  of  the  serum  was  1.020.  Microscopically, 
a  small  number  of  lymph-cells  could  be  demonstrated  ; 
100  grammes  of  the  fluid  contained  serum  albumin,  2,385 
Gr. ,  fibrin,  6,085  Gr.,  globulin  in  small  quantity,  and 
salts  of  the  blood  serum.  No  lymph-vessel  epithelium 
could  be  discovered. 

Six  days  after  the  puncture,  the  tumor  was  nearly  as 
full  as  before.  Dr.  Hoffmokl  again  punctured  at  another 
place,  and  obtained  the  same  fluid,  but  scarcely  two 
drachms.  Three  days  afterward  erysipelas  was  devel- 
oped in  the  skin  of  the  entire  tumor.  The  tumor  became 
tense  and  painful,  and  the  child  seemed  to  be  much  de- 
bilitated. Cooling  applications  with  the  addition  of 
lead-water  were  made,  and  by  the  end  of  a  week  the  ery- 
sipelas had  almost  wholly  disappeared,  and  the  tumor 
was  much  smaller,  and  presented  at  many  places  a  dis- 
tinct hardness,  caused  probably  by  coagulation  of  its  con- 
tents.    The  appearance  of  the  child  was  improved. 

Twenty-six  days  after  the  second  puncture  the  erysip- 
elas had  disappeared  entirely,  the  tumor  was  flat,  smaller 
by  two-thirds,  solid  in  the  lower,  but  fluctuating  in  the 
upper,  portions.  The  appearance  of  the  child  had  by  that 
time  very  much  improved. 

Simple  Lymphangioma.  —  Simple  lymphangioma, 
which  is  exclusively  a  congenital  form,  may  be  Illus- 
trated by  the  following  cases  of  macroglossia  and  ma- 
crochilia. 
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"  A  child,  two  years  of  age,  had,  from  birth,  a  thick 
tongue,  which  had  greatly  increased  during  the  preced- 
ing two  weeks.  The  tongue  protruded  from  the  mouth 
in  a  l)road,  thick,  hard  mass,- and  was  closely  encircled 
by  the  stretched  lips. 

"  Upon  the  posterior  under-surface  lay,  in  partly  bead- 
like rows,  bluish  transparent  vesicles,  varying  from  very 
fine,  just  visible  bodies,  to  the  size  of  large  flaxseeds. 

"  Upon  longitudinal  section  through  one  lateral  half 
of  the  ablated  portion,  the  cavernous  tissue  was  found 
principally  in  the  middle  part  corresponding  to  the  re- 
gion of  the  transverse  muscle,  as  shown  in  Fig.  4683. 


Fig.  4683. — Lymphangioma  of  the  Tongue  (MticrORlossia). 

"  Upon  the  top  could  be  distinguished  the  whitish, 
tough  layer  of  the  mucous  membrane  and  the  papillae  ; 
below  it  a  longitudinally  striated,  very  tough,  and  whit- 
ish' layer ;  next,  the  cavernous  mass,  and  below,  again, 
a  more  longitudinally  striated  layer,  which  continued 
beyond  the  apex.  The  same  result  was  found  upon 
transverse  section,  and  the  cavernous  structure  appeared 
in  the  centre  in  very  coarse  meshes,  while  toward  the  lat- 
eral portions  it  became  flue,  and  toward  the  periphery  the 
mesh  cavities  became  smaller  and  smaller,  in  such  a  man- 
ner that  bead-like  vesicles  could  be  traced  up  to  the  pa- 
pillae. The  cavities  were  elongated  perpendicularly,  and 
varied  in  size  from  the  smallest,  barely  visible  points,  to 
over  a  line  in  their  greatest  diameter.  The  width  of  the 
trabeculse  varied.  Many  of  the  cavities  communicated 
by  narrow  openings  ;  many,  however,  appeared  closed, 
and  the  adjacent  vesicles  could  be  seen  shining  through 
at  the  bottom  ;  the  trabeculae  and  partition  walls  which 
bounded  them  were  sharply  defined,  more  or  less  smooth, 
and  pale." 

"  C.  R.,  fifteen  years  of  age,  was  born  with  a  thick 
upper  lip.  He  often  suifered  with  swelling  of  the  glands 
of  the  neck  during  childhood,  without  suppuration  ever 
taking  place,  and  several  times  the  upper  lip  had  been 
inflamed  and  much  swollen,  which  had  subsided,  leaving 
only  an  increa.sed  enlargement  of  the  lip. 

"  The  excised  portion  collapsed  very  much,  and  showed 
to  the  naked  eye  a  distinct  cavernous  trabecular  tissue, 
and  a  lymphoid  serous  fluid  could  be  pressed  from  the 
deeper  caverns,  while  coagula  were  formed  in  the  smaller 
caverns.  The  trabecule  were  formed  in  part  of  connec- 
tive tissue  only,  in  part  also  by  fibres  of  the  orbicularis 
oris  ;  the  largest  cavities  were  of  the  size  of  small  peas, 
the  smallest  microscopic." 

"  B.  S.,  aged  seven  months,  suffered  from  congenital 
macroglossia,  which,  about  every  four  weeks,  was  at- 
tacked with  some  inflammation  attended  with  difficult 
deglutition,  dyspnoea,  and  considerable  enlargement  of 
the  neighboring  lymphatic  glands.  The  volume  of  the 
tongue  was  increased  after  each  attack,  finally  attaining 
the  size  of  an  ordinary  apple,  felt  very  tense  to  the  touch, 
was  dark  red  ;  its  surface  was  covered  with  a  thick,  white 
coating.  The  strongly  developed  papillae  gave  to  the  sur- 
face a  thickly  villous,  furry  appearance. 

"  The  protruding  portion  was  amputated,  and  on  ex- 
amination its  parenchyma  was  found  to  have  degenerated 


into  a  cavernous  meshwork,  whose  trabeculfe  were  partly 
formed  of  white,  firm,  connective-tissue  cords,  partly  by 
muscle-bundles.  The  fluid  within  the  meshes  of  the 
cavernous  tissue  coagulated  into  very  white  coagula, 
which  looked  like  fibrin  coagula,  and  consisted  of  lymph- 
corpuscles." 

Virchow  insists  that  the  "  bead-like,  bluish,  trans- 
parent vesicles,  which  varied  in  size  from  just  visible 
bodies  to  the  size  of  hempseed,"  found  on  the  under-sur- 
face of  the  ablated  portion  of  the  tongue,  were  dilated 
terminal  lymph-spaces,  and  communicated  by  very  fine 
apertures  with  deeper-seated  vessels,  or  with  the  cavities 
of  the  cavernous  tissue  of  the  parenchyma.  For,  al- 
though this  connection  could  not  be  demonstrated,  it 
could  be  shown  that  the  cystoid  spaces,  probably  dilated 
lymph-canaliculi,  became  smaller  and  smaller  toward  the 
surface,  and,  finally,  bead-like  vesicles  could  be  traced 
up  to  the  papillae.  The  characteristics  of  the  cavities 
with  which  the  hypertrophied  portions  of  the  tongue 
were  interspersed,  can  only  be  explained  upon  the  sup- 
position of  the  primary  ectases  of  lymph-channels.  In 
Billroth's  case  of  macrochilia,  cavernous  trabecular  tis- 
sue, from  which  a  lymphoid  fluid  could  be  pressed,  was 
distinctly  visible  to  the  naked  eye  ;  and  in  the  other  case, 
he  found  a  cavernous  transformation  of  the  parenchyma 
containing  a  lymphoid  fluid.  Neither  Billroth  nor  Vir- 
chow succeeded  in  establishing  a  direct  continuity  be- 
tween the  caverns  and  lymph-capillaries,  but  the  micro- 
scopic character  of  the  fluid  was  sufficient.  In  one  of 
Billroth's  cases  of  macrochilia,  it  was  not  possible  to  dis- 
tinguish the  fluid  from  lymph,  and  in  the  other  it  con- 
sisted of  lymph-corpuscles  and  fibrin.  Virchow  main- 
tains that  the  cystoid  formations  found  in  the  nodes  of 
congenital  hypertrophies,  are  formed  by  the  dilatation 
of  the  lymph-spaces,  though  their  communication  with 
lymph-vessels  may  not  be  recognized.  Billroth,  though 
holding  that  congenital  macroglossia  and  macrochilia 
may  be  either  solid  or  cystic,  concedes  that  the  cysts  owe 
their  origin  to  occlusion  and  dilatation  of  the  lymph- 
chaunels  ;  and  0.  Weber  asserts  that  congenital  lymph- 
angiectases  of  the  tongue  and  lip  find  their  cause  in 
dilatation  of  the  terminations,  or,  more  correctly,  of  the 
calibre  of  the  lymph-vessels. 

Chtlotjs  Hydrocele  ;  Galactocblb  ;  Chtlocele  ; 
Ltmphocelb. — Cases  of  effusion  of  a  milky  fluid  into 
the  tunica  vaginalis  have  been  reported  by  Vidal  (de  Oa- 
sis), Ruthman,  Ferguson,  and  others.  The  cases  of  C. 
H.  Mastin,  and  W.  M.  JVIastin  occurred  in  the  city  of 
Mobile. 

The  fluid  in  the  case  of  Vidal  was  composed  of  water, 
a  substance  analogous  to  albumen,  and  fatty  matter.  It 
was  alkaline  and  coagulated  spontaneously.  Under  the 
microscope  there  were  seen  a  multitude  of  small  glob- 
ules having  the  appearance  of  the  globules  of  butter.  In 
the  case  of  Ruthman  the  contents  were  the  color  of  milk 
with  a  greenish-yellow  tinge,  and  they  thickened  and  co- 
agulated spontaneously.  In  Ferguson's  case  the  fluid 
was  indistinguishable  from  milk,  and  emitted  a  peculiar 
odor. 

The  cases  of  Mastin  and  son,  of  Mobile,  Ala.,  have 
been  more  carefully  observed  and  studied,  and  seem  to 
have  determined  the  nature  and  cause  of  the  effusion,  as 
well  as  a  proper  method  of  treatment.  The  first,  by  0. 
H.  Mastin,  occurred  in  a  man  twenty-two  years  of  age  ; 
five  feet  and  eleven  inches  in  height  ;  weight,  one  hun- 
dred and  fifty -seven  pounds  ;  of  robust  health,  and  bilious 
temperament  ;  brunette.  Eight  years  previously  he  had 
noticed  an  enlargement  of  the  scrotuni,  which  gradually 
increased  for  four  years,  when  he  was  tapped,  and  a  quan- 
tity of  "  white  fluid  "  was  drawn  off.  The  same  opera- 
tion was  repeated  three  times,  and  when  seen  by  the 
reporter,  the  sac  exhibited  every  appearance  of  a  hydro- 
cele. It  was  tapped  a  fourth  time,  and  eight  ounces  of 
a  thick,  milky  fluid  evacuated.  The  sac  was  dense,  firm, 
and  elastic.  Testicle  slightly  enlarged,  but  no  evidence 
of  disease  of  the  gland.  The  fluid  was  alkaline  ;  speci- 
fic gravity,  1.015  ;  highly  albuminous  ;  and  composed  of 
innumerable  molecules,  and  some  small  granular  cells 
resembling  colorless  blood-corpuscles,  floa'ting  in  a  ser- 
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ous  fluid.  The  fluid  in  its  chemical  and  physical  quali- 
ties was  comparable  to  chyle.  The  patient  was  not  seen 
again  until  one  year  had  elapsed.  The  tumor  was  then 
opened  by  an  incision  three  inches  In  length,  and  eight 
ounces  of  the  same  kind  of  fluid  were  discharged.  The 
sac  was  dense,  hard,  and  thick.  The  cavity  was  smooth, 
polished,  and  pearly  white,. and,  at  the  junction  of  the 
cord  witli  the  testicle,  a  small,  round,  glandular-looking 
mass,  about  the  size  of  an  English  pea,  was  seen.  This 
was  snipped  off,  and  at  its  base  were  observed  the  patu- 
lous orifices  of  three  or  four  small  vessels,  which  did  not 
bleed.  These  vessels  were  dissected  back,  and  being 
found  to  pass  into  the  cellular  tissue  around  the  testicle, 
were  tied  en  masse  with  a  silk  ligature,  the  ends  of  which 
were  brought  outside.  The  front  wall  of  the  vaginal 
tunic  was  excised,  its  edges  coaptated  over  a  drainage- 
tube  by  silk  sutures,  and  the  cutaneous  wound  was  closed 
by  the  pin  suture.  Recovery  was  rapid.  Five  years 
afterward  the  patient  was  seen  and  carefully  examined. 
There  had  been  no  return  of  the  disease. 

To  Dr.  C.  H.  Mastin  is  due  the  honor  of  first  having 
observed  a  lymphatic  varix  on  the  surface  of  the  tunica 
vaginalis,  though  Lebert,'  as  early  as  1885,  had  suggested 
the  probability  of  its  occurrence  in  cases  of  chylous  hy- 
drocele. 

The  second  case  occurring  in  Mobile  is  reported  as  fol- 
lows by  Dr.  W.  M.  Mastin  :  R.  B.  A.,  aged  twenty-two ; 
white  ;  American  ;  a  decided  blonde  ;  somewhat  below 
medium  stature  ;  car-driver,  and  a  resident  of  Mobile. 
Four  years  previously  he  had  noticed  that  both  testicles 
were  enlarged,  firmer  than  natural,  and  the  seat  of  occa- 
sional erratic  and  dull  pains.  At  the  time  of  examination 
the  right  tumor  was  the  size  of  a  man's  fist,  pj'riform  in 
shape,  opaque,  somewhat  elastic,  with  slight  fluctuation, 
and  at  its  posterior  and  upper  parts.  In  the  region  of  the 
cord,  filled  with  irregular,  tortuous,  worm-liLie  masses, 
resembling  a  varicocele.  The  left  tumor  was  much 
smaller,  with  no  perceptible  fluctuation,  not  transparent, 
but  marked  by  similar  corded  and  tortuous  masses, 
which  were  somewhat  diminished  by  the  recumbent  posi- 
tion. By  aspiration  three  ounces  of  a  milky  fluid  were 
withdrawn  from  the  right  sac,  which  exhibited  the  usual 
chemical  and  microscopical  characteristics  of  similar 
fluids.  Upon  opening  the  sac  there  was  found  on  its 
upper  and  front  surface  a  smooth  and  rounded  lump. 
This  nodule  was  moist  and  oozing,  and  after  its  removal 
a  milky  fluid  oozed  from  the  patulous  mouth  of  the  ves- 
sel, nearly  as  large  as  a  knitting-needle,  in  the  stump. 
Pi-evious  to  its  removal  it  had  been  transfixed  at  its  base 
with  a  needle  armed  with  a  double  catgut  ligature,  each 
ligature  being  tied  separately  and  cut  short.  Recovery 
was  complete. 

The  appearance  of  the  varices  in  these  two  cases  dif- 
fered only  in  that  in  one  there  were  visible  the  orifices 
of  three  or  four  ducts  after  the  varix  was  snipped  off, 
and  in  the  other  the  mouth  of  a  single  vessel  only.  In 
both  cases  the  varix  was  located  on  the  anterior  surface 
of  the  sac,  at  the  junction  of  the  cord  with  the  tes- 
ticle. • 

The  third  is  supplied  in  abstract  as  follows  by  Dr.  W. 
M.  Mastin,  and  is  the  first  in  which  tlie  filiaria.have  been 
discovered. 

J.  P.  M.,  a  cabman  by  occupation  ;  twenty-two  years 
of  age  ;  born  in  Mobile,  of  Irish  parentage  ;  brunette  ; 
of  slender  frame,  but  moderately  robust,  came  under  ob- 
servation on  September  27,  1887,  suffering  from  an  en- 
largement of  the  left  testis.  Inquiry  elicited  these  points 
in  his  history  ;  There  is  no  evidence  or  history  of  either 
hereditary  or  acquired  disease.  His  father  died  of  acute 
cerebral  congestion  at  the  age  of  fifty-three  ;  but  his 
mother  is  still  living  in  tlie  enjoyment  of  good  health, 
as  are  also  the  other  members  of  his  family,  consisting 
of  two  brothers  and  two  sisters.  His  own  health  has 
always  been  excellent,  and,  with  the  exception  of  the 
usual  diseases  incident  to  children,  and  a  short  attack  of 
"  chills  and  fever  "  in  the  fall  of  188.5,  he  has  never  suf- 
fered from  fever,  or,  indeed,  from  serious  or  recurring 
illness  of  any  kind.  He  never  had  milky  or  bloody 
urine.     His  appetite  and  digestion  are  good,  but  he  com- 


plains of  nervousness  and  disturbed  sleep,  the  result, 
probably,  of  irregular  hours  consequent  upon  his  occu- 
pation of  night  cabman.  His  habits  are  good  and  he  is 
not  a  drinker,  although  he  indulges  in  an  occasional 
glass  of  beer.  His  residence  is  located  in  a  malarious 
portion  of  the  city.  He  has  never  been  out  of  Mobile 
and  its  immediate  vicinity.  The  water  ordinarily  con- 
sumed for  drinking  purposes  by  himself  and  family  is 
supplied  by  the  "  City  Water-Works,"  but  is  occasionally 
derived  from  a  drove  well,  the  former  being  pumped  up 
from  a  clear  flowing  creek  into  an  open  reservoir,  from 
which  distribution  is  then  made.  He  does  not  remember 
to  have  drank  cistern  or  tank  water,  or  any  standing  un- 
covered water.  Eight  years  ago  his  right  testicle  passed 
up  into  the  inguinal  canal,  where  it  has  since  lodged  ; 
this  he  attributed  to  horseback  exercise,  although  he  has 
no  recollection  of  any  injury  connected  therewith. 

The  left  testicle  began  to  enlarge  three  years  ago,  but 
was  without  pain, .and,  indeed,  the  only  discomfort  ex- 
perienced therefrom  is  the  inconvenience  resulting  from 
its  bulk. 

Examination  shows  him  to  be  fairly  nourished  and 
apparently  in  good  general  health.  The  right  testicle  is 
atrophic,  insensitive,  and  occupying  a  fixed  position 
about  the  centre  of  the  inguinal  canal.  The  left  testis 
has  the  dimensions  of  a  medium-sized  pear,  is  pyriform 
in  contour,  fiuctuating,  semi-translucent  (by  transmitted 
light),  and  painless — in  a  word,  presenting  the  character- 
istic features  of  an  ordinary  hydrocele. 

The  glands  in  both  inguinal  spaces  are  moderately  en- 
larged and  in  chains — each  gland  being  easily  outlined 
and  traced  to  its  association  with  another.  There  are 
also  a  few  enlarged  glands  in  the  right  axilla  and  the 
right  cervical  region,  but  no  other  lymphatic  enlarge- 
ment is  discernible,  and,  in  fact,  there  is  no  evidence  of 
any  other  disease  whatever.  The  left  tunica  vaginalis 
was  tapped,  and  four  and  a  half  ounces  of  milky  fluid 
withdrawn.  The  testicle  was  neither  enlarged  nor  pain- 
ful. This  fluid  was  alkaline  in  reaction  ;  albuminous  ; 
of  a  yellowish-milky  color  ;  and,  as  shown  microscopi- 
cally, contained  numerous  fat  granules,  some  leucocytes, 
casts,  epithelial  scales,  and  embryonal  entozoa  in  active 
motion. 

The  sac  slowly  refilled,  and  was  retapped  twice.  The 
first  time  was  on  November  7, 1887,  when  about  one-half 
ounce  was  removed  ;  three  slides  were  examined,  with 
the  result  of  finding  fourteen  of  the  embryo  nematodes. 
The  final  tapping  was  on  May  19,  1888,  and  resulted  in 
the  removal  of  one  ounce  of  fluid  and  a  "find"  of  five 
embryos  in  three  slides.  These  were  all  active  and  vig- 
orous,, and  remained  alive  until  the  desiccation  of  the 
liquid  medium. 

Repeated  blood  examinations  were  made,  but  always 
with  negative  results,  although  great  care  was  observed 
in  conducting  them,  due  regard  being  had  for  filarial 
migration  and  inversion  of  this  periodicity. 

Vaeices  of  the  Lymph-vessels  of  the  Pknis. — 
The  varying  forms  of  varices  of  the  lymph-vessels  of  the 
penis  are  shown  in  the  following  cases  :  Defour  reports 
the  case  of  a  man,  aged  thirty  years,  who  a  "  year  previ- 
ously had  contracted  a  urethritis,  the  acute  period  of 
which  was  complicated  with  lymphangitis  of  the  pre- 
puce and  oedema  ;  resolution  took  place,  but  there  re- 
mained on  the  inferior  surface  of  the  penis  little  nodosi- 
ties near  the  raph6.  On  the  left  side  a  reddish,  nipple- 
like pimple  was  to  be  seen,  terminating  at  its  summit  by 
a  grayish  point  alternately  opened  and  closed.  From 
this  there  passed  a  subcutaneous  knotted  cord,  parallel 
to  the  median  raphe  of  the  penis  ;  the  skin  was  not  ad- 
herent, and  had  not  changed  its  color.  At  its  posterior 
extremity  the  cord  terminated  iu  a  nodosity,  adherent  to 
the  skin,  and  on  which  existed  two  grayisli  openings 
resembling  the  one  before  described  ;  pressure  being 
made  upon  the  knotted  cord,  a  sero-purulent  fluid  es- 
caped from  the  openings ;  a  stylet  introduced  into  one 
opening  penetrated  the  cord  and  passed  out  through  an 
opening  of  the  other  extremity.  Between  the  openings 
described  there  existed  another  in  the  middle  of  thecord, 
at  which  the  cord  adhered  to  the  subcutaneous  cellular 
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tissue,  which  was  the  point  of  anastomosis  of  the  afEected 
with  the  healtliy  Ij'mphatics." 

In  this  case  the  valves,  though  incompetent,  were 
present,  hence  the  characteristic  knotted  condition. 
When  entirely  absent,  such  portion  of  the  vessel  will  ex- 
pand uniformly. 

Huguier  reports  the  case  of  "  a  man,  aged  thirty-nine 
years,  who  had  a  right  inguinal  hernia,  and  for  two  years 
had  used  a  bandage.  On  the  penis,  at  the  base  of  the 
glaas,  was  seen  a  congeries  of  transparent  vessels,  hard, 
tortuous,  and  three  or  four  millimetres  in  diameter. 
These  vessels  seemed  to  arise  from  the  frsenum  of  the 
prepuce,  from  whence  each  could  be  seen  dividing  into 
three  or  four  branches,  a  little  smaller,  but  quite  as  hard 
and  tortuous,  crossing  toward  the  root  of  the  penis  and 
dipping  into  the  fibrous  tissue  of  the  envelope.  Through 
a  puncture  a  dull,  almost  colorless  fluid  escaped,  followed 
by  collapse  of  the  vessels." 

Huguier's  case  was  characterized  .by  great  dilatation, 
transparency,  and  thinning  of  the  vascular  walls,  due  to 
the  incompetency  of  the  valves,  as  shown  by  the  com- 
plete evacuation  of  the  fluid  and  collapse  of  the  ves- 
sels. 

The  following  case  of  Friedreich  exhibits  the  rosary 
and  cylindrical  forms  of  dilatation  in  combination  : 

"  A  youth,  aged  eighteen,  had  a  simple,  non-indurated 
chancre  upon  the  external  end  of  the  penis.  When  nearly 
healed,  the  lymphatic  glands  in  both  groins  began  to 
swell  and  to  pain,  followed  by  turgescence  and  a  painful 
swelling  of  the  whole  penis.  Simultaneously  was  ob- 
,  served  a  vessel  surrounding  the  corona  glandis  like  a 
ring,  having  its  beginning  on  both  sides  of  the  frajnum, 
rnnning  thence  upward  in  the  furrow  behind  the  corona, 
and  continued  above  in  a  thicker  second  vessel,  which 
extended  along  the  median  line  to  the  root  of  the  penis, 
hut  receded  gradually  inward,  escaping  more  and  more 
from  view,  and  finally  could  only  be  discovered  by  the 
touch.  These  vessels  were  very  prominent  above  the 
surface  ;  felt  full,  elastic,  painless,  and  were  i-ecognized 
as  dilated  lymph-vessels  by  their  whey-like,  dull-white 
contents,  as  well  as  by  their  rosary-like  arrangement. 
From  the  circular  vessels  radiated  numerous  thinner  ves- 
sels of  the  calibre  of  knitting-needles,  which  carried  the 
same  contents,  but  being  dilated  equally,  did  not  present 
the  same  rosary-like  arrangement,  and  which,  receding 
after  a  short  course  upon  the  glans  into  the  deeper  tis- 
sues, soon  escaped  from  view.  The  periglandular  ab- 
scesses in  the  groins  were  incised  and  a  quantity  of  pus 
was  discharged.  With  the  gradual  disappearance  of  the 
inguinal  tumors  and  healing  of  the  wound  the  dilated 
lymph-vessels  were  reduced  to  their  normal  size." 

The  varying  form  of  ectasis,  which  was  cylindrical  in 
the  smaller,  and  irregular  and  rosary-like  in  the  larger, 
proves  conclusively  the  incompetency  of  the  valves  in 
the  former,  and  their  competency  in  the  latter.  The 
gradual  disappearance  of  the  lymphangiectasis  with  the 
cure  of  the  periglandular  abscesses,  and  removal  of  the 
compression  of  the  inguinal  glands,  established  the  rela- 
tion of  the  stasis  of  lymph  in  the  vessels  of  the  penis  to 
the  impermeable  groin-glands. 

Causes. — The  most  frequent  cause  is  coition.  Balan- 
itis, chancre,  urethritis,  periadenitis,  impermeable  ingu- 
inal glands,  and  congenital  defects  which  interrupt  the 
current  of  the  lymph,  are  also  occasional  causes. 

Diagnosis. — To  obtain  a  good  view  of  the  lymphatic 
varicosity  the  folds  of  the  prepuce  must  be  obliterated 
by  drawing  down  and  making  tense  the  skin  of  the  penis, 
when  it  appears  in  the  form  of  a  little  rounded  cord,  re- 
sistant and  hard  to  the  finger,  in  which  has  accumulated 
a  limpid,  aqueous  liquid,  which  cannot  be  expelled 
through  either  of  the  extremities.  The  varicose  vessel 
being  confounded  with  the  folds  of  the  prepuce,  and  di- 
rected from  behind  forward,  and  from  above  downward, 
there  is  a  dorsal  extremity  situated  near  the  median  line, 
and  a  frueual  extremity  bordering  upon  the  fraiium  of 
the  prepuce.  The  cord  presents  intersections  which  mark 
the  localities  of  the  valves.  If  with  a  needle  a  slight 
puncture  be  made  in  the  dilated  cord  toward  the  frtenal 
extremity,  that  portion  is  emptied  which  is  situated  be- 


tween the  puncture  and  the  intersection  ;  but  if  made  in 
the  dorsal  extremity,  the  whole  cord  will  be  emptied. 
The  course  of  the  lymph  is  toward  the  dorsal  extremity, 
in  which  direction  the  valves  open.  When  the  varices 
are  confined  to  the  superficial  vessels,  the  diagnosis  may 
be  made  by  the  hard,  knotted,  flexible  cords  along  its 
course.  When  ampullar,  they  are  u.sually  small  rounded 
tumors,  reducible  by  pressure,  but  resuming  their  form 
upon  removal  of  the  pressure.  Sometimes  the  fluid  dis- 
charged through  a  fistula  or  puncture  is  dull  and  colorless, 
in  other  cases  it  is  milky.  In  some  cases  collapse  of  the 
vessels  follows  puncture.  When  the  varix  is  caused  by 
coitus,  it  is  at  first  intermittent,  but  after  frequent  re- 
currence becomes  permanent. 

Trertiment. — Beau  varies  the  treatment  according  as 
the  affection  may  be  intermittent  or  permanent.  In  the 
first  form  he  employs  local  applications  of  cold  water 
and  astringent  solutions.  But  when  continuous,  he  op- 
erates by  passing  a  needle  armed  with  a  thread  through 
the  f raenal  extremity,  and  along  the  vessel  for  a  short  dis- 
tance, then  out  through  the  wall  of  the  vessel.  He  then 
ties  the  two  ends  of  the  thread  traversing  the  dilated  ves- 
sel, and  conceals  them  in  the  cul-de-sac  of  the  prepuce. 
As  soon  as  inflammatory  action  is  set  up,  as  evidenced 
by  slight  pain  and  swelling,  the  thread  is  removed.  The 
swelling  disappears  in  a  few  days,  and  in  the  course  of  a 
few  months  the  hard  and  knotted  vessel  has  entirely  dis- 
appeared. It  is  not  necessary  to  traver.se  the  entire  ves- 
sel with  the  thread,  but  it  is  important  to  introduce  it  at 
the  froenal  end.  When  the  varix  is  caused  by  enlarged, 
compressed,  or  impermeable  glands,  the  cause  of  the  inter- 
ruption to  lymph-flow  must  be  removed  by  an  operation. 

Samuel  C.  Busey. 

1  Karrowing,  Occlusion,  and  Dilatation  of  Lj'mph-channels,  Acquired 
FormB,  by  Busey,  p.  Sb. 

ANTIFEBRIN,  or  ACETANILIDE.  The  popular  name 
of  this  new  antipyretic  is  as  much  open  to  criticism  as  are 
those  of  drugs  in  general  which  are  called  from  the  clin- 
ical effects  that  they  are  expected  to  produce  rather  than 
with  reference  to  their  chemical  constitution.  We  shall 
soon  exhaust  the  possible  combinations  of  Greek  and 
Latin  words  in  describing  the  particular  symptoms  pro- 
duced by  drugs  of  tliis  class  if  chemistry  continues  to  be 
prolific.  We  have  already  antipyrin,  antifebrin,  and  an- 
tithermin  ;  and  a  recent  writer  informs  us  that  we  still 
can  dispose  of  such  names  as  contrapyrin,  contrafebrin, 
conlrathermin,  and  contracalorin,  after  which  we  shall 
be'  forced  into  new  directions  to  keep  pace  with  the  ac- 
tivity of  chemistry. 

Antifebrin  was  first  made  by  Gerhardt,  and  is  chemi- 
cally an  anilin  in  which  one  atom  of  hydrogen  has  been 
replaced  by  the  acid  radical  acetyl.  It  is  made  on  a 
large  scale  by  boiling  (with  arrangement  for  condensa- 
tion and  reboiling  of  vapor)  one  hundred  parts  of  chem- 
ically pure  anilin  with  one  hundred  parts  of  anhydrous 
acetic  acid.  This  process  of  boiling  is  kept  up  until  the 
product,  when  treated  with  a  weak  solution  of  caustic 
soda,  no  longer  allows  the  precipitation  of  any  free 
anilin.  At  this  stage  the  process  of  fractional  distil- 
lation is  resorted  to.  At  120°  C.  the  acetic  acid  passes 
over,  at  395°  C.  the  acetanilide  distills  from  the  retort. 
This  solidifies  on  cooling,  forming  a  crystalline  mass, 
which  is  subsequently  purified  b}-  recrystallization  with 
animal  charcoal  from  distilled  water. 

It  occurs  in  the  shape  of  colorless,  odorless,  silky, 
rhombic  crystals,  having  a  fatty  feel.  When  placed  upon 
the  tongue  it  causes  a  slight  burning,  and  it  is  of  mildly, 
bitter  and  not  unpleasant  taste. 

It  is  soluble  in  189  parts  of  cold  water,  and  is  freely 
soluble  in  hot  water,  in  alcohol,  and  alcoholic  fluids  like 
wine  ;  also  in  chloroform  and  in  ether.  Its  chemical 
formula  is  Co  H.  N  H  (C^  H3  O). 

It  melts  at  112°-113°  C,  forming  a  clear  fluid,  which 
boils  at  392°-295°  C.     It  is  of  neutral  reaction. 

The  therapeutic  properties  of  antifebrin  were  flrst  dis- 
covered by  Cahn  and  Hepp,  and" their  results  have  been 
very  frequently  confirmed  in  all  parts  of  the  world. 

Its  uses  are  numerous.     Locally,  it  has  been  found  to 
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be  a  bland  and  unirritating  antiseptic  in  the  treatment 
of  wounds. 

Given  internally  to  a  health}'  man,  it  Is  not  likely  to 
cause  a  fall  of  his  temperature,  but  if  it  be  given  to  a  fe- 
ver patient  it  causes  a  decided  diminution  in  the  fever, 
accompanied  frequently  by  a  lessening  of  the  frequency 
of  the  pulse  and  an  increase  in  its  force.  The  power  of 
this  drug  to  cause  effects  of  this  kind  seems  to  be  at  least 
two  or  three  times  as  great  as  that  of  antipyrin.  The 
maximum  effect  is  produced  in  the  third  or  fourth  hour 
after  the  dose  has  been  taken,  and  it  is  continued  between 
three  and  ten  hours,  depending  upon  the  size  of  the  dose. 
Defervescence  is  often  accompanied  by  a  general  redden- 
ing of  the  surface  of  the  body,  with  more  or  less  profuse 
perspiration,  and  is  followed  by  a  subsequent  elevation  of 
temperature  which  is  sometimes  accompanied  by  a  pro- 
nounced chill.  Occasionally,  especial]}'  if  large  doses  are 
given,  there  may  be  alarming  symptoms  of  depression, 
approaching  even  to  a  condition  of  collapse. 

During  the  apyretic  period  there  is  often  diuresis  and 
quiet,  refreshing  sleep.  The  drug  is  well  borne  by  the 
stomach,  and  there  is,  indeed,  no  danger  attending  its 
use  other  than  the  condition  of  depression  just  referred 
to,  which  is  often  accompanied  by  cyanosis. 

The  blood  shows  the  spectrum  of  methfemoglobin. 
Occasionally,  but  not  often,  it  has  caused  an  eruption  of 
an  itching  character,  which  manifests  itself  especially  by 
the  development  of  dark-red  spots  upon  the  face  and 
forehead.  Mydriasis,  deafness,  and  ringing  in  the  ears 
have  been  noted  among  Its  effects. 

The  fall  of  temperature  does  not  seem  to  be  dependent 
upon  the  sweating,  for  this  latter  phenomenon  can  be 
prevented  by  the  administration  of  atropine  without  pre- 
venting the  antipyretic  effect. 

E.xperimentally  it  has  been  found,  if  given  in  enor- 
mous doses,  to  cause  death,  preceded  by  loss  of  reflexes, 
tremors,  convulsive  movements,  great  fall  of  tempera- 
ture, frequent,  irregular,  and  superficial  respiration,  re- 
tention of  urine,  coma,  and  general  paralysis. 

Prolonged  action  of  the  drug  has  produced  fatty  de- 
generation of  the  heart,  liver,  and  kidneys. 

Its  influence  over  fever  has  been  shown  to  be  especially 
marked  in  typhoid,  intermittent,  and  hectic  fevers,  that 
effect  being  distinctly  less  pronounced  in  pneumonia, 
puerperal  fever,  and  pleurisy. 

It  has  been  found  of  value  in  the  treatment  of  acute 
rheumatism,  as  a  specitic,  its  effect  being  often  quite  sim- 
ilar to  that  of  salicylic  acid.  It  has  also  proved  of  value 
in  the  treatment  of  neuralgia  of  various  kinds,  including 
facial  neuralgia,  migraine,  and  the  lancinating  pains  of 
tabes. 

Administration. — It  can  be  used  pure  upon  wounds 
in  collodion,  or  to  impregnate  gauze.  For  internal  ad- 
ministration the  dose  is  from  five  to  ten  or  fifteen  grains. 
Larger  doses  have  often  been  given,  but  they  are  not  un- 
likely to  produce  unpleasant  symptoms  of  collapse,  as 
already  noted.  It  can  be  given  in  wafers,  or  in  alcoholic 
solution,  if  the  patient  is  taking  stimulants  of  that  class, 
or  it  can  be  given  in  pill  form.  Collapse  is  much  more 
likely  to  be  caused  by  it  if  the  fall  of  temperature  in- 
duced by  it  coincides  with  a  normal'  remission  in  the 
course  of  the  disease.  Opinion  is  divided  as  to  whether 
it  produces  more  lasting  results  if  given  in  a  single  full 
dose,  or  in  very  frequently  repeated  small  ones. 

Oeorge  L.  Peabody. 

ARTIFICIAL  FEEDING  OF  INFANTS.  When,  for 
any  reason,  wholesome  maternal  milk,  the  only  perfect 
nourishment  of  infants,  is  wanting,  it  becomes  a  serious 
problem  how  best  to  .substitute  a  suitable  food.  The 
importance  of  the  problem  will  be  appreciated  when  we 
consider  the  dire  results  which  generally  follow  attempts 
made  in  ignorance,  or  with  imperfect  knowledge,  to 
hand-feed  infants.  The  enormous  death-rate  which,  in 
all  countries,  occurs  among  those  deprived  in  early  days 
of  maternal  milk.  Is  suflSciently  startling,  while,  among 
those  that  survive,  the  too  frequent  defective  health, 
stunted  growth,  and  even  actual  deformity,  painfully 
attest  the  failure. 


The  problem  also  gains  greatly  in  importance  from  the 
frequency  with  which  it  confronts  us,  and  it  would  ap- 
pear, from  recent  writers,  that  the  number  of  American- 
born  mothers  who,  for  one  reason  or  otlier,  are  unable  to 
nurse  their  infants,  is  on  the  increase.  I  am,  however, 
unable  to  give  any  statistics  relative  to  the  subject. 

Important  recent  advances  have,  however,  been  made 
in  our  knowledge  both  of  the  causes  of  failure  and  of 
our  means  of  combating  them,  and  a  satisfactory  solution 
of  the  difficulties  can,  in  the  majority  of  cases,  under 
good  home  management,  be  now  assured.  But  it  involves 
unwearying  care.  Minute  instructions  must  be  intelli- 
gently and  eflSciently  carried  out  by  the  mother  or  trust- 
worthy nurse,  under  frequent  medical  supervision,  and 
all  in  charge  must  feel  that  no  point  is  too  insignificant 
to  receive  the  closest  attention.  A  recent  writer  goes  so 
far  as  to  say  :  "  There  can  be  no  doubt,  though  the  state- 
ment is  a  bold  one,  and  seemingly  contrary  to  nature, 
that,  taking  the  average,  infants  properly  brought  up  by 
hand  are  better  developed  and  enjoy  more  perfect  health 
than  those  completely  breast-fed."  My  own  experience 
does  not  accord  with  this,  except  in  the  cases  where  lacta- 
tion has  been  unduly  prolonged,  or  where  the  mother's 
health  is  defective.  Bottle-fed  infants  are  not  as  strong 
on  the  average  as  those  fed  with  wholesome  maternal  milk, 
even  when  ail  their  surrounding  circumstances  are  most 
favorable.  On  the  contrary,  I  believe  they  feel  the  in- 
fluence of  unhygienic  conditions  much  more  quickly, 
and  more  severely,  than  do  those  fed  at  a  good  breast. 
Doubtless,  in  many  of  the- infants  for  whom  bottle-feed- 
ing is  necessary,  congenital  debility,  as  Dr.  Parker,  of 
the  East  London  Hospital,  has  pointed  out,  may  have 
much  to  do  with  the  results.  "It  does  not  need  any  long 
experience,"  he  says,  "  to  enable  one  to  predicate  that,  if 
the  mothers  are  weakly,  the  offspring  likewise  will  be 
weakly,  and  in  estimating  the  causes  and  treatment  of 
marasmus,  and  other  kindred  diseases,  in  infancy,  it  seems 
to  me  that  too  little  stress  Is  laid  on  the  congenital  debili- 
ties under  which  numbers  of  children  labor."  Certainly 
the  task  of  rearing  an  infant  by  hand,  even  with  all  the 
knowledge  and  skill  we  can  command,  will  be  found  one 
of  very  varying  difficulty.  If  the  powers  of  digestion 
are  naturally  strong,  and  especially  if  the  infant  has  re- 
ceived the  advantage  of  maternal  nursing  for  some  weeks, 
until  its  gastric  and  intestinal  secretions  have  become 
somewhat  developed,  our  task  of  supplying  a  suitable 
food  may  be  a  comparatively  light  one,  requiring  only 
care.  But  if  the  infant  inherit  a  weak  constitution,  with 
feeble  powers  of  digestion  and  assimilation  ;  still  worse, 
if  it  must  be  bottle-fed  from  its  birth,  great  difficulties 
will  be  experienced,  and  in  large  cities,  especially  during 
the  summer  season,  the  prospects  of  such  cannot  be  said 
to  be  favorable.  In  all  cases  we  must  recognize  the 
necessity  of  such  infants  enjoying  the  powerful  tonic 
and  stimulating  effects  of  good  fresh  air,  plenty  of  sun- 
light, and  careful  general  hygiene.  When  these,  for  any 
reason,  cannot  be  supplied,  our  chances  of  success  are 
much  diminished. 

We  must  remember,  also,  that  an  infant  is  not  nour- 
ished by  what  it  swallows,  but  only  by  that  portion  of 
its  food  which  is  digested  and  assimilated.  A  proper 
dietary,  therefore,  must  be  adapted  to  the  infant's  age, 
constitution,  and  digestive  powers  ;  so  that,  as  far  as 
possible,  everything  swallowed  may  be  digested  and  ab- 
sorbed. "And  as  cliildren  differ  as  much  in  constitution 
as  in  feature,  it  is  impossible  exactly  to  formulate  a  food 
that  will  be  applicable  to  every  case.  As  age  and  strength 
increase,  there  is  a  corresponding  development  of  the 
gastro-intestinal  functions,  and  a  call  for  more  and 
stronger  food.  On  the  other  hand,  should  the  system 
be  reduced  by  disease,  the  digestion  sympathizes  in  the 
general  debility,  loses  somewhat  of  its  power,  and  as- 
sumes that  of  an  earlier  age.  In  such  cases  the  impaired 
strength  must  be  sustained  and  increased  by  giving  only 
such  food  as  can  be  completely  assimilated,  and  not  by 
forcing  down  strong  food  merely  because  it  is  strong ; 
for  the  latter,  when  not  vomited,  passes  through  the 
bowels  undigested,  and  the  little  creature  starves  to  death 
in  the  midst  of  plenty,  or  dies  from  the  ill  effects  of  the 
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constant  presence  of  fermenting  food  in  the  alimentary 
canal.  On  these  accounts  many  changes  in  diet,  as  to 
quality  and  quantity,  must  be  anticipated  and  made.  " 
That  this  may  be  done  intelligently,  it  is  desirable  at 
the  outset  to  have  clear  ideas  on  the  principal  physio- 
logical facts  connected  with  infantile  digestion. 

Phtsiologt  of  Infantile  Digestion. — We  notice, 
first,  that  the  secretion  of  saliva  during  the  first  few  weeks 
of  infant  life  is  very  small  in  amount,  and  its  diastatic 
eilect  is  slight  and  slow  in  action.  This  is  due  to  the  im- 
perfect development  of  the  glands  of  the  mouth.  The 
parotid  is  the  most  developed.  Keating  detected  distinct 
but  very  feeble  amylolytic  action  in  the  secretion  as 
early  as  the  seventh  day,  but  the  quantity  secreted  is  very 
small  compared  with  what  it  afterward  becomes.  The. 
submaxillary  and  sublingual  are  still  more  backward  in 
development.  About  the  end  of  the  second  month  the 
amount  of  saliva  increases  considerably,  and  its  diastatic 
power  becomes  greater.  In  infants  of  large  size  and  good 
development  the  secretion  is  stronger  and  more  abundant 
than  in  delicate  infants  of  the  same  age ;  while  in  infants 
weakened  by  disease  the  secretion  is  apt  to  remain  defec- 
tive. According  to  Korowin,  the  diastatic  effect  of  the 
saliva  of  a  baby  of  eleven  months  was  found  to  be  as 
strong  as  that  of  an  adult.  During  these  early  weeks 
any  uncleanliness  of  the  mouth  i-enders  the  secretion 
acid  and  interferes  with  its  action. 

Different  varieties  of  starch  are  found  to  vary  in  the 
rapidity  of  their  transformation  into  sugar  under  the 
action  of  the  ferment.  The  starch  of  barley,  oats,  and 
potatoes  are  among  those  that  are  more  rapidly  changed. 
It  is  said  that  the  effect  of  the  saliva  on  the  food  persists 
for  some  time  after  its  introduction  into  the  stomach,  but 
ceases  as  soon  as  the  secretion  of  hydrochloric  acid  takes 
place.  This,  Uflelmann  found,  was  not  till  after  the  first 
half-hour  of  digestion.  Before  this,  lactic  acid  only  is 
present.  In  the  older  infant  this  may  be  important,  for 
although  no  mastication  takes  place,  probably  a  consider- 
able amount  of  saliva,  which  may  have  a  very  distinct 
action  in  the  stomach,  may  be  swallowed  shortly  after,  or 
along  with,  the  food. 

As  far  as  we  know  at  present,  there  are  no  essential  dif- 
ferences in  either  the  digestive  processes  or  the  secretions 
of  the  infant's  stomach  as  compared  with  those  of  the 
adult.  At  this  early  age  the  shape  of  the  stomach  is  some- 
what cylindrical,  its  position  is  almost  vertical,  and  its 
muscular  structures  are  little  developed.  Its  capacity  is 
variable  and  difficult  to  estimate.  Frowlowsky's  inves- 
tigations indicate  a  rapid  growth  for  the  first  few  weeks, 
and  a  more  gradual  one  afterward.  The  rate  of  growth, 
as  evidenced  by  the  capacity,  may  be  represented  in  ratio, 
according  to  him,  by  the  following  figures  :  1  for  the  first 
week,  3|  for  the  fourth  week,  Z^  for  the  eighth  week,  3J 
for  the  twelfth  week,  3^  for  the  sixteenth  week,  3i  for 
the  twentieth  week. 

The  secretion  of  pepsin  and  acid  would  appear  to  be 
fairly  active  within  the  first  few  days  after  birth.  In  di- 
gestion the  absorption  of  the  watery  and  saline  constitu- 
ents of  the  milk  begins  at  once  in  the  stomach.  The 
casein  is  coagulated  by  the  pepsin,  to  be  dissolved  again 
after  a  little  while.  The  presence  of  acid  appears  to  aid 
the  coag\ilation,  but  is  not  absolutely  necessary.  The 
secretion  of  the  pepsin  is  stimulated  by  the  absorption 
from  the  stomach  of  such  liquid  elements  as  are  capable 
of  being  thus  treated.  The  secretion  of  acid  is  augmented 
when  the  contents  become  more  solid.  Hence  hard  curds 
increase  acidity,  while  the  addition  of  water  affects  the 
amount  of  pepsin.  In  the  artificial  digestion  of  casein, 
when  the  action  of  the  pepsin  has  ceased,  it  has  been  ob- 
served that  it  may  be  re-established  by  the  addition  of 
water  simply  ;  but  in  the  stomach,  not  only  does  the  sup- 
plying of  water  have  a  similar  effect  to  what  it  has  in  the 
retort  of  the  chemist,  but  in  addition  it  stimulates  the 
secretion  of  more  pepsin,  and  assists  the  exit  from  the 
stomach  of  what  has  already  been  digested.  As  a  rule, 
water  is  not  supplied  sufficiently  to  infants.  Even  in 
breast-feeding,  it  has  been  noticed  that  any  cause  ren- 
dering the  milk  more  concentrated  than  normal  interferes 
with  its  digestibility.     In  artificially  fed  infants  there  is 


a  strong  tendency,  during  gastric  digestion,  to  the  devel- 
opment of  acid  in  excess.  This  is  owing  partly  to  the 
liability  of  the  sugar  to  undergo  acid  fermentation,  and 
partly  to  the  fact  that  cow's  milk  is  apt  to  form  hard,  firm 
clots,  which  favor  excess  of  acid  secretion.  This  exces- 
sive acidity  may  have  a  disastrous  eff'ect  on  intestinal  di- 
gestion, and  may  alter  nutrition  generally  throughout  the 
body.  The  secretion  of  bile  takes  place,  as  we  know,  even 
during  utero-gestation,  and  after  birth  it  appeal's  to  be 
found  in  considerable  quantities.  During  the  early 
months  its  function  is  probably  principally  eliminative. 
The  secretion  of  the  pancreas — the  gland  associated  with 
the  salivary  in  the  conversion  of  starch  into  sugar — is 
during  early  life  in  a  still  more  undeveloped  condition 
than  that  of  the  salivary  glands.  It  remains  very  feeble 
in  action  till  after  the  sixth  mouth.  Under  the  influence 
of  the  bile  and  pancreatic  juice,  the  fats  of  the  food  arc 
emulsified  and  become  fit  for  absorption.  It  appears, 
however,  from  the  investigations  of  Wegscheider  that, 
even  under  the  most  normal  circumstances,  when  no  food 
but  mother's  milk  is  given,  a  considerable  amount  of  fat 
is  eliminated  with  the  fseces,  partly  as  a  soap,  partly  as  a 
free  fatty  acid,  and  a  portion  in  an  unchanged  condition. 
From  this  Dr.  Jacobi  infers  that  care  should  be  taken 
not  to  give  too  much  fat,  lest  we  thereby  derange  both 
digestion  and  assimilation  through  the  formation  of  fat 
acids  in  large  quantities. 

In  reference  to  intestinal  digestion  in  the  infant,  our 
knowledge  is  still  very  imperfect.  Absorption  is  rapid 
through  the  numerous  and  large  villi  whose  capillaries 
are  said  to  be  larger  than  similar  capillaries  in  the  adult. 
The  special  glands  are  few  in  number  and  onljf  slightly 
developed.  Of  the  amount  of  the  intestinal  secretion 
proper  we  have  no  exact  knowledge.  The  large  intes- 
tine does  not  aid  in  digestion.  It  will  absorb  water  and 
soluble  substances,  but  whatever  is  absorbed  in  this  way, 
such  as  albumen  or  sugar,  unless  it  be  predigested,  is 
soon  eliminated  by  the  kidney.  The  formation  of  acids 
in  the  intestinal  tract  is  very  liable  to  take  place,  espe- 
cially in  artificially  fed  infants.  Reference  was  made 
above  to  the  same  tendency  in  the  stomach.  We  have, 
in  addition,  in  the  intestinal  tract,  the  presence  of  a  large 
amount  of  mucous  secretion,  along  with  the  possible 
presence  of  undigested  material,  both  of  which  easily  un- 
dergo acid  fermentation.  The  alkaline  secretions  of  the 
liver,  pancreas,  and  intestines  are  easily  neutralized,  and 
new  acids  are  formed  from  material  which  ought  to  have 
been  digested  by  them,  giving  rise  to  irritation,  and,  pos- 
sibly, diarrhoea.  But,  besides  this,  an  excess  of  free 
acid  in  the  infantile  intestines  is  injurious  by  breaking 
up  the  combinations  of  phosphoric  acid  with  lime  and 
the  alkalies  so  needed  by  the  growing  tissues,  and  thus 
aUowing  their  elimination  from  the  system.  Hence  the 
tendency  of  such  infants  to  suffer  from  rachitis,  and  the 
necessity  of  maintaining  an  alkaline  state  of  the  upper 
bowel  to  avoid  its  development. 

A.  suitable  food  for  an  infant  must  contain  all  the  ele- 
ments required  for  its  nutrition.  Nitrogenous  material 
it  must  have  to  supply  waste  and  the  wants  of  its  grow- 
ing tissues.  Without  it  starvation  of  the  tissues  will 
surely  ensue,  but  the  amount  required  is  small  compared 
with  the  proportion  existing  in  adult  food.  Carbohy- 
drates must  also  be  present.  On  them  we  depend  for  the 
production  of  heat  in  a  being  whose  muscular  activity  is 
comparatively  slight,  yet  in  whom  the  activity  of  the 
vital  processes  would  be  greatly  impaired  were  its  body- 
lieat  lowered  in  any  degree.  More  than  that,  they  are 
found  to  be  essential  to  nutrition  and  to  the  chemical 
changes  that  take  place  during  the  activity  of  the  sev- 
eral tissues.  Fat  especially  appears  to  be  intimately  as- 
sociated with  new  cellular  growth.  The  carbohydrates, 
however,  must  be  in  an  assimilable  form,  and  wo  notice 
that  little  or  no  provision  is  made  by  nature  for  the  di- 
gestion of  starch  during  the  early  months  of  life.  Pos- 
sibly the  secretion  of  the  intestinal  glands  may  have  some 
amylolytic  action,  but  it  is  probably  only  slight.  It  is 
asserted  that  several  forms  of  bacterial  life,  whicli  are 
found  in  the  intestinal  tract  of  infants,  have  a  distinct 
effect  in  this  way,  but  the  exact  influence  of  these  micro- 
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organisms  remains  at  present  very  problematical.  Car- 
bohydrates must  be  supplied,  therefore,  in  the  form  of 
some  sugar,  and  of  these  milk-sugar  appears  to  be  the 
most  assimilable.  The  fats  must  be  in  the  state  of  a  fine 
emulsion.  There  can  be  little  question  that  the  adminis- 
tration of  starch  in  any  quantity,  during  the  early  months 
of  infancy,  is  opposed  to  the  conditions  of  normal  infan- 
tile physiology  ;  and  practically  we  find  that  a  diet  con- 
taining much  farinaceous  food,  when  supplied  to  young 
infants,  results  as  a  rule  in  defective  nutrition,  and  gives 
rise  to  colic,  diarrhoea,  and  marasmus.  It  is  requisite  for 
the  food  to  contain  mineral  matter  also.  Phosphate  of 
lime  is  required  for  the  hardening  bones,  and  chloride  of 
sodium  and  iron  for  the  blood,  daily  increasing  in 
amount.  Salines  are  also  undoubtedly  of  much  service 
in  the  vital  processes  of  digestion,  absorption,  and  nutri- 
tion— processes  for  which  a  full  and  sufficient  supply  of 
water  is  also  required. 

Human  Milk  Compared  with  other  Milks. — Hav- 
ing thus  briefly  considered  the  distinctive  features  of 
infantile  digestion,  we  begin  our  study  of  a  suitable  food  ; 
and  this,  according  to  the  testimony  of  all,  must  corre- 
spond as  closely  as  possible,  in  chemical  composition  and 
general  properties,  with  healthy  breast  milk.  With  this 
end  in  view,  many  careful  analyses  of  mother's  milk 
have  been  lately  made  to  find  out  its  exact  composition, 
and  to  discover  wherein  it  differs  from  the  milk  of  the 
several  domestic  animals,  to  which  we  naturally  turn  for 
an  efficient  substitute. 

One  of  tlie  most  thorough  analyses  recently  made  is 
that  of  Professor  Leeds,  of  Hoboken,  who  in  a  very  able 
paper  on  the  subject  of  Infant  Foods,  read  before  the 
College  of  Physicians  of  Philadelphia,  gives  the  follow- 
ing results  : 

Analyses  of  Forty-three  Samples  of  Woman's  Milk,  Reac- 
tion Uniformly  Alkaline. 


Average. 

Minimum, 

Maximum. 

Specific  gravity 

Water 

Total  solids 

1.0.31T 
86.7BB 
13.234 
4.013 
6.997 
3.058 
0.21 

1.030 
83.34 
10.91 
2.11 
5.40 
0.85 
0.13 

1.0353 
89.09 
16  66 

Fat 

Milk-sugar 

6.89 
7  92 

4.86 

Ash 

0  35 

He  adds  :  "  Not  only  was  the  reaction  alkaline  when 
the  samples  were  fresh,  but,  with  one  exception,  in  which 
it  was  neutral,  the  alkalinity  was  found  to  remain  for  at 
least  twenty-four  hours  afterward." 

Baginsky  quotes  the  following  as  the  result  of  very 
numerous  analyses  by  PfeifCer  : 


Period  of  lactation. 

8th  day. 

65th  day. 

371st  day. 

100  parts  contain : 

89.62 
2.. 365 
1.665 
0.108 
0.592 
3.845 
3.274 
0.446 

89.72 
1.496 
0.844 
0.228 
0.424 
1.827 
6.22 
0,180 

87  72 

1  552 

Casein 

0.718 
U  183 

0  651 

Fat          

3  1)84 

Sugar    

Salts 

6.0^8 
0.126 

Both  of  these  are  particularly  interesting  as,  in  part, 
explaining  the  wide  divergence  in  the  results  obtained 
by  chemists  in  their  analyses.  All  analysts,  however, 
agree  in  asserting  that  human  milk  contains  all  the  ele- 
ments necessary  to  constitute  a  perfect  food — proteids  ; 
carboliydrates  in  the  two  forms  of  fat  and  sugar  ;  salts, 
•  and  water.  On  examining  these  tables,  however,  we  find 
that  we  have  by  no  means  a  constant  combination  of 
these  materials.  All  of  them  appear  to  be  more  or  less 
variable.  The  most  striking  peculiarity  in  woman's 
milk,  says  Professor  Leeds,  is  not  the  constancy,  but  the 
great  variability  in  its  composition.  According  to  his 
analysis,  the  proteids  are  the  most  changeable  constitu- 
ents, with  a  maximum  of  4.86  per  cent.,  and  a  minimum 


of  0.85.  Then  come  the  fats  and  salts,  whose  maximum 
is  about  three  times  the  minimum.  The  sugar  shows 
comparatively  little  variation.  PfeifEer  finds  that  the 
period  of  lactation  has  also  much  influence,  and  that 
during  the  first  days  of  nursing,  human  milk  contains 
more  proteids  and  salts  than  it  does  later  on.  These 
both  decrease  rapidly,  while  the  percentage  of  sugar  at 
the  same  time  rises. 

We  have  hero,  then,  to  do  with  a  fluid  which,  while 
containing  all  the  elements  necessary  for  the  perfect  nu- 
trition of  the  infant,  contains  them  in  quantities  which  are 
liable  to  considerable  variation  according  to  the  period  of 
lactation,  to  the  age  and  temperament  of  the  mother,  and 
perhaps  to  some  special  condition,  which  we  are  unable 
to  appreciate,  in  the  mammary  glands  themselves.  Be- 
ing drawn  direct  fromthe  gland  into  the  infant's  mouth, 
it  may  be  said  to  be  absolutely  free  from  germs.  In  the 
great  majority  of  cases  infants  digest  and  assimilate  it 
easily.  It  would  appear,  therefore,  that  in  our  substi- 
tutes we,  too.  may  allow  some  slight  variation,  provided 
that  we  attain  the  great  qualification  of  being  easily 
digested  and  assimilated,  to  which,  undoubtedly,  the  asep- 
tic state  of  the  food  is  a  necessary  condition.  In  seeking 
a  substitute  for  mother's  milk,  the  attention  is  naturally 
directed  toward  the  similar  products  of  the  mammary 
glands  in  other  mammalia,  and  of  these  the  milk  of  the 
cow,  goat,  ewe,  ass,  and  mare,  are  more  or  less  available 
for  our  use.  Careful  analyses  have  been  made  of  these, 
with  the  following  results  : — 


Ewe. 


Water 

Albuminoids 

Fat 

Sugar  

Salts 


Cow. 

Goat. 

Ass. 

Mare. 

87.7    ;  84.48 

90.0 

90.0 

3.42     3.94 

2.2 

1.H5 

3.75 

6.11 

1.4 

1.05 

4.42 

4.68 

6.2 

6.28 

0.64 

0.79 

0.3 

0.36 

62.0 
7.9 
5.8 
4.9 

0.7 


Of  these  the  nearest  analogues  are  the  milks  of  the  ass 
and  mare,  but  they  can  never  become  generally  available, 
although  an  attempt  is  now  being  made,  at  the  Hopital 
des  Enfants  Assistes,  to  use  that  of  the  ass  in  the  case 
of  those  infants  suffering  from  hereditary  contagious 
diseases. 

Qoat's  milk  is  more  frequently  available,  but  possesses 
no  advantages  over  cow's  milk.  It  appears  to  be  rich 
in  fats,  and  its  peculiar  odor  is  often  objectionable  to 
the  infant.  Kraus  says  that  the  coagula  which  form 
from  goat's  milk  under  the  action  of  rennet  and  acid  are 
less  dense  than  those  of  cow's  milk,  and  more  like  the 
coagula  of  human  milk ;  but  this  assertion  has  been  de- 
nied, and,  on  making  the  experiment  one's  self,  there  ap- 
pears to  be  little  difference  between  the  curd-forming 
elements  in  the  milk  of  the  two  animals.  Routh,  how- 
ever, states  that  these  qualities  of  the  milk  may  be  much 
controlled  by  the  food  given  to  the  goat,  and  that,  when 
it  is  fed  on  beet-root,  as  opposed  to  straw  and  trefoil,  the 
amount  of  the  casein  and  fat  are  both  lessened  by  more 
than  one-third.  He  also  says  that  the  peculiar  smell  is 
not  essential,  and  may  be  greatly  diminished  if  the  ani- 
mals are  kept  clean,  washed  from  time  to  time,  and  not 
allowed  to  associate  with  the  ram.  In  certain  cases  this 
milk  may  have  the  very  important  advantage  of  being 
obtainable  fresh.  Where  good  cow's  milk  is  not  avail- 
able it  may  be  carefully  tried,  care  at  the  same  time 
being  given  to  the  feeding  of  the  animals.  In  the  prep-  • 
aration  of  it  for  infant  feeding,  it  will  be  noticed  that  it 
generally  contains  a  larger  proportion  of  fats,  albumi- 
noids, and  salts  than  does  cow's  milk,  while  the  percent- 
age of  milk-sugar  is  less. 

Cow's  milk  has  many  advantages.  It  is  plentiful  every- 
where, and  is  easily  and  cheaply  obtained.  Next  to  ass's 
milk,  it  most  nearly  corresponds  in  chemical  composi- 
tion with  human  milk,  and  it  should  have  no  objection- 
able properties  in  the  way  of  taste  and  smell.  The  for- 
mula of  its  chemical  composition  is  thus  given  by  Konig, 
and  for  the  sake  of  ease  of  comparison  we  place  the  re- 
sult of  his  analysis  of  it  side  by  side  with  his  analysis  of 


woman's  milk : 
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Artificial  Feeding, 
Artificial  Feeding. 


Mean. 

Maximum. 

Minimum. 

1 

d 

1 
S 
o 

> 

o 
o 

1 
1 

o 
D 

Water 

87'.  09 
12.  Ul 
1.94 
0.63 
1.31 
3.!I0 
li.04 
I). 49 

87.41 
12  59 
3.7(i 
3.01 
0.76 
3.011 
4.92 
0.70 

90.90 
16.31 
4.25 
1.90 
3.35 
7.00 
7. SO 
? 

91.  BO 
19.68 
12.44 
7.40 
5.04 
7.09 
5.67 
0.87 

83.69 
9.10 
0.67 
0.18 
0.39 
1.71 
4.11 
0.14 

80  32 

8.50 

Total  albuminoids 

1.38 

1.17 

0  21 

1  15 

Milk-sugnr 

Ash     

3.20 

o.to 

On  comparing  these  tables  we  notice  much  similarity 
between  the  two  fluids.  Both  exhibit  considerable  vari- 
ation in  the  albuminoids  and  fats,  and  constancy  in  the 
amount  of  milk-sugar,  while  the  amount  of  difference 
between  the  two  avera.ges  is  in  no  case  so  great  as  the 
variation  between,  the  maximum  and  minimum  of  each. 
Yet  on  closer  examination  we  shall  find  important  dif- 
ferences which  demand  careful  study  and  correction,  if 
we  would  successfully  utilize  the  cow's  milk  in  the  prep- 
aration of  food  for  infants.  These  differences  may  be 
stated  as  follows  : 

1.  While  human  milk  is  always  alkaline,  and  remains 
so  for  many  hours,  the  reaction  of  cow's  milk  is  in  gen- 
eral acid  ;  especially  when  the  cow  is  stall-fed.  When 
pasture-fed  it  is  more  or  less  alkaline  at  first,  but  quickly 
becomes  slightly  acid.  This  acidity  is  in  part  due  to  the 
preponderance  of  potassium  biphosphate  in  the  milk,  and 
probably  in  part  also  to  the  presence  of  more  or  less  lac- 
tic acid. 

2.  While  albuminoids  are  present  in  human  milk  in 
only  half  the  quantity  that  they  are  in  cow's  milk,  the 
two  are  found  to  differ  essentially  in  their  curd-forming 
properties.  Cow's  milk,  according  to  Leeds,  on  the  ad- 
dition of  a  coagulating  acid  yields  up  nearly  four-fifths 
of  its  albuminoids  as  a  rapidly  forming  and  firm  coagu- 
lum,  very  slowly  dissolved  by  gastric  juice  ;  while,  on  a 
similar  treatment  of  human  milk,  only  one-fourth  of 
the  albuminoids  are  coagulated  in  the  form  of  a  flaky  and 
easily  digested  curd,  while  the  remaining  three-fourths 
do  not  undergo  alteration. 

At  first  this  difference  was  but  imperfectly  appreciated. 
Lehraann  thought  it  was  principally  due  to  the  more  al- 
kaline reaction  of  the  human  milk,  and  says :  "  I  have 
found  woman's  milk,  when  acid,  yield  a  much  thicker 
coagulum  than  when  alkaline,  and  cow's  milk,  when  al- 
kaline, a  much  looser  coagulum  than  when  acid  ;  facts 
which  are  of  the  greatest  interest  and  value  in  relation  to 
dietetics."  Biedert  insisted  on  a  much  more  radical  dif- 
ference in  the  caseins  ;  and  more  recently  numerous 
chemists  have  made  investigations  of  the  properties  of 
the  two.  Radenhausen  says  that  the  proteids  in  woman's 
milk  exist  as  albumen,  protalbumen,  and  peptones,  and 
that  there  is  little  or  no  real  casein  in  it.  Struve  finds 
in  woman's  milk  about  one-sixth-  the  quantity  of  insol- 
uble casein,  twice  the  quantity  of  soluble  casein,  three 
times  the  amount  of  albumen,  and  one-third  more  pep- 
tones than  he  finds  in  cow's  milk.  Simon  found  that 
after  complete  desiccation  the  proteids  in  woman's  milk 
are  freely  soluble  in  water,  while  those  of  cow's  milk 
are  largely  insoluble.  Bouchardat  and  Qu'evenue,  Meg- 
genhoffen  and  others,  state  that  the  casein  of  woman's 
milk  forms  soluble  compounds  with  small  amounts  of 
acids,  while  the  casein  of  cow's  milk  is  coagulated  by  the 
same.  Thus,  although  there  is  still  disagreement  as  to 
the  exact  nature  of  the  albuminoids  in  each,  all  admit 
the  much  greater  digestibility  of  those  contained  in 
woman's  milk  as  compared  with  those  of  cow's.  Dr. 
Brush  has  explained  this  property  of  forming  hard  curds 
as  belonging  to  the  milk  of  all  cud-chewers,  in  contradis- 
tinction to  the  softer  and  more  flaky  curds  of  the  milk  of 
those  animals  which  are  not  cud-chewers.  He  says  : 
"  The  young  of  the  former  all  chew  the  cud  soon  after 
birth,  therefore  the  milk  designed  for  their  use  contains 
a  variety  of  casein  which  coagulates  into  a  mass  suf- 
ficiently hard   and    consistent  "to  be   regurgitated   and 


chewed."  This  statement  appears  probable,  though  I 
am  not  aware  of  its  having  been  corroborated.  There 
can  be  little  doubt  that  this  difliculty  in  the  digestibility 
of  the  proteids  forms  our  chief  obstacle  in  utilizing  cow's 
milk.  The  excess  of  the  proteids,  even  supposing  they 
were  equally  digestible,  i.s,  however,  not  unimportant. 
In  the  case  of  two  children,  one  nursed  from  the  .breast, 
and  the  other  fed  upon  undiluted  cow's  milk,  each  tak- 
ing the  same  quantity  of  milk  per  day,  the  second  will 
obtain  nearly  double  the  amount  of  proteids  obtained  by 
the  first ;  but  as  the  latter  generally  drinks  more  than  the 
former,  the  excess  becomes  even  greater.  Escherich  has 
found  that  an  infant  thus  fed  took,  on  an  average,  a  litre 
of  undiluted  cow's  milk  per  day,  containing  34.64  grams 
of  proteid,  while  u  child  of  the  same  weight,  nursing 
from  the  breast,  took  only  774  grama  of  milk,  containing 
12.93  grams  of  proteid,  per  day.  Even  if  all  this  excess 
were  digested  it  cannot  be  assimilated,  and  can  there- 
fore do  no  good,  but  only  harm. 

8.  The  amount  of  the  carbohydrates,  even  in  pure 
cow's  milk,  falls  below  that  in  woman's  milk  in  most  of 
the  analyses  published  ;  while  if  we  compare  the  ratio  of 
the  proteids  to  the  carbohydrates  in  the  two  milks,  the 
sli.ght  deficiency  becomes  a  considerable  one.  In  woman's 
milk  the  proportion  of  albuminoids  to  milk-sugar  is  as  1 
to  3.11,  while  incow's  milk  the  relation  between  these 
food-stuffs  is  as  1  to  1.31.  Hence  if  the  milk  be  reduced 
to  avoid  excess  of  proteids,  a  very  marked  deficiency 
both  in  fats  and  in  carbohydrates  will  occur. 

4.  An  analysis  of  the  saline  ingredients  in  the  two 
milks  shows  a  considerable  difference  in  the  relative 
amounts  of  the  sodium  and  potassium  salts. 

The  following  is  the  result  of  Bunge's  analysis  as  given 
by  Hoppe-Seyler.     One  thousand  parts  contain  : 

Woman's  milk.        Cow's  milk. 

Potassium  oxide 0.7799  1.766 

Sodiumoxide 0.2315  1.110 

Calcium  oxide     0.3281  1.599 

Magnesium  oxide  0,0636  0.21O 

Ferric  oxide 0.0039  0.0035 

Phoiiphoric  acid 0.4728  1.974 

Chlorine  0.4377  1.697 

Total  amount  ash 2.2186  7.977 

The  proportion  of  the  potassium  salts  is  thus  greater 
in  woman's  milk  than  in  cow's  milk  ;  the  lime  salts  are 
in  excess  in  cow's  milk,  but  the  latter  contains  a  slight 
deficiency  in  the  amount  of  iron.  The  differences,  how- 
ever, appear  too  slight  to  require  much  correction. 

The  Prepakation  op  Cow's  Milk  fob  Inpakts' 
Use. — With  the  above  facts  before  us,  our  study  must  be 
directed  to  the  means  at  our  disposal  to  correct,  if  possi- 
ble, these  differences  between  the  two  milks,  and  the  first 
point  which  demands  our  consideration  is  the  prevention 
of  the  dense  indigestible  curds  which  are  a  constant 
source  of  irritation.  Simple  dilution  will  to  some  extent 
hinder  this,  both  by  diluting  the  acid  of  the  gastric  juice 
and  by  lessening  the  amount  of  casein.  It  favors  also, 
to  some  slight  extent,  the  secretion  of  the  pepsin  by  pro- 
moting the  absorption  of  the  soluble  substances  in  the 
milk.  Hence,  in  all  our  methods  it  should  be  more  or 
less  employed,  but  the  effect  is  too  slight  to  be  depended 
upon  without  other  means.  Lehmann  was  one  of  the 
first  to  point  out  the  effect  of  the  addition  of  an  alkali  in 
rendering  the  curd  less  dense.  The  alkali  also  acts  by 
partially  neutralizing  the  acids  met  with  in  the  stomach, 
so  that  coagulation  takes  place  more  slowly.  Lime- 
water,  and  sodium  or  potassium  bicarbonate,  are  fre- 
quently employed  for  this  purpose.  "When  lime-water  is 
used,  it  is,  I  think,  advantageous  to  add  it  in  somewhat 
larger  quantities  than  is  frequently  directed.  ,  As  it  con~ 
tains  only  half  a  grain  to  the  fluid  ounce,  it  may  be  added 
to  the  extent  of  one-fourth  or  even  one-half  of  the  amount 
of  milk  employed.  An  eflicient  substitute  for  lime- 
water  is  the  liquor  calcis  saccharatus  of  the  British 
Pharmacopoeia,  which  is  made  as  follows  :  Take  of 
slaked  lime,  one  ounce  ;  refined  sugar  in  powder,  two 
ounces  ;  distilled  water,  one  pint.  Mix  the  lime  and 
sugar  by  trituration  in  a  mortar  ;  transfer  the  mixture  to 
a  bottle  containing  the  water,  and,  having  closed  this  with 
a  cork,  shake  it  occasionally  for  a  few  hours.     Finally, 
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separate  the  clear  solution  with  a  siphon  and  keep  it  in 
a  stoppered  bottle.  From  five  to  fifteen  drops  of  this 
solution  may  be  added  to  each  half-pint  of  milk  mixture. 
Should  constipation  be  present  in  the  infant,  the  sodium 
or  potassium  bicarbonate  may  be  used  to  the  amount  of 
four  or  six  grains  to  the  pint  of  milk.  Keating  recom- 
mends Vichy  water  as  an  occasional  diluent.  In  this 
method,  it  should  be  remembered,  the  use  of  alkalies 
in  too  large  quantities  may  weaken  the  digestive  organs 
and  render  the  infant  flatulent.  It  is,  moreover,  only 
partially  effective,  and  in  young  infants  and  those  of 
weak  digestion  is  insufficient  to  prevent  much  gastric 
irritation,  although  it,  too,  may  be  more  or  less  employed 
in  addition  to  other  methods.  Another  plan,  more 
efficient  than  the  previous,  is  the  one  frequently  referred 
to  as  mechanical,  in  which,  instead  of  plain  water  as  a 
diluent,  a  solution  of  some  substance  is  used  which  by 
Us  physical  consistency  is  able  to  diminish  the  density  of 
the  coagulum.  This  method  is  an  old  one,  as  we  read 
that  Van  Swieten,  in  the  fifteenth  century,  used  decoctions 
of  wheat  or  barley  for  this  purpose  ;  but  its  utility  has  of 
late  years  been  very  strongly  urged  by  Dr.  Jacobi.  Its 
practical  advantage  has  also  been  proved  by  Professor 
Leeds,  who,  in  a  series  of  careful  experiments,  showed 
that  the  coagulum  precipitated  under  such  circumstances 
carries  down  much  material  which,  by  honeycombing 
the  curd,  acts  as  an  attenuant.  The  coagulation  will  also 
in  such  cases  take  place  much  more  slowly — a  very  posi- 
tive advantage,  as  it  affords  the  digestive  fluids  and 
the  peristalsis  of  the  stomach  a  better  opportunity  for 
action.  Many  substances  have  been  used  for  this  pur- 
pose. Dr.  Jacobi  appears  to  favor  a  decoction  of  gum 
arabic  as  the  diluent  in  the  case  of  very  young  infants. 
It  is,  he  says,  absolutely  indifferent  from  a  chemical  and 
physiological  point  of  view,  as  it  is  not  acted  on  by  the 
digestive  fluids,  and  is  not  absorbed,  but  acts  mechani- 
cally only.  I  have  myself  more  frequently  used  a  solu- 
tion of  gelatine  in  such  cases.  A  good  method  of  prep- 
aration for  this  is  as  follows  :  Put  a  piece  of  plate 
gelatine  an  inch  square  into  half  a  tumblerful  of  cold 
water,  and  let  it  stand  for  three  hours ;  then  turn  the 
whole  into  a  teacup  ;  place  this  in  a  saucepan  half  full 
of  water  and  boil  until  the  gelatine  is  dissolved.  When 
cold  this  forms  a  jelly,  of  which  two  teaspoonfuls  or 
more  may  be  added  to  each  half-pint  of  food.  For  older 
children  well-boiled  decoctions  of  barley  or  oatmeal  form 
a  highly  recommended  diluent.  Dr.  Jacobi  writes  :  "  I 
have  always  preferred  barley  when  an  article  for  steady 
diet  was  to  be  recommended,  for  the  reason  that  oatmeal, 
on  account  of  its  containing  fat  and  mucin,  tends  to  relax 
the  intestines  sooner  than  barley  meal.  Otherwise,  the 
chemical  composition  of  both  is  so  nearly  alike  that  it 
would  make  but  little  difference  upon  which  the  choice 
would  fall.  .  .  .  In  the  case  of  very  small  children,  it 
will  pay  well  to  allow  the  barleycorns  to  boil  for  hours, 
in  order  to  let  the  outer  layers  burst  and  void  their  con- 
tents, as  in  this  way  the  largest  part  of  the  starchy  mat- 
ters in  the  centre  will  be  got  rid  of  by  straining.  Other- 
wise it  is  better  that  the  people  should  grind  the  barley 
themselves  in  a  coffee-mill  reserved  for  that  purpose,  and 
thus  shorten  somewhat  the  time  required  for  boiling." 
When  the  smaller  pearl-barley  is  used,  he  says  that  much 
of  the  gluten  is  lost  in  the  husk.  Dr.  Eustace  Smith 
recommends  the  following  as  a  convenient  mode  of  using 
the  barley  :  "  Two  tablespoonfuls  of  washed  pearl-bar- 
ley, with  a  pint  and  a  half  of  water,  are  put  into  a  sauce- 
pan and  boiled  slowly  down  to  one  pint.  It  is  then 
strained  and  the  liquid  allowed  to  set  into  a  jelly.  A  few 
teaspoonfuls  are  used  in  the  preparation  of  each  half- 
pint  of  food.  It  is  better,  however,  when  practicable,  to 
prepare  it  freshly  every  time.  In  this  case  one  or  two 
teaspoonfuls  only  of  the  barley  are  used  in  the  above  re- 
ceipt, and  the  resulting  decoction  is  added  directly  to  the 
milk."  Dr.  S.  C.  Busey  urges  the  advantage  of  occasion- 
ally substituting  rice,  prepared  in  a  similar  way  to  the 
barley,  and  says  that  he  has  often  witnessed  its  beneficial 
effects  in  cases  of  diarrhoea  and  vomiting.  I  have  my- 
self found  it  to  agree  when  the  others  had  failed. 
The  disadvantage  of  all  these  diluents,  however,  for 


very  young  infants,  is  that  they  introduce  a  material 
quite  foreign  to  milk,  and  with  which  their  digestive 
powers  are  unfit  to  grapple  until  their  salivary  and  pan- 
creatic secretions  become  somewhat  developed.  It  must, 
therefore,  be  clearly  understood  that  the  introduction  of 
the  starchy  elements  in  this  method  is  not  intended  for 
nutritive  purposes,  but  simply  as  an  attenuant  of  the 
casein  ;  and  used  in  this  way"  Dr.  Jacobi  thinks  that  a 
small  quantity  may  be  introduced  into  the  intestine  with- 
out giving  rise  to  disturbance.  It  is  very  necessary, 
however,  that  the  percentage  of  starchy  matter  should 
be  small,  and  that  it  should  be  very  thoroughly  boiled. 
Dr.  Smith  recommends  several  hours,  so  that  a  portion 
may  be  changed  into  its  soluble  form.  If  thus  carefully 
used,  I  have  no  doubt  that  in  infants  of  fair  digestion 
this  method  is  very  frequently  of  practical  advantage, 
notwithstanding  theoretical  arguments  against  it.  Dr.  J. 
Lewis  Smith  has  recently  urged  the  claims  of  dextrine,  a 
partially  digested  starch,  as  a  distinct  advance  on  these 
previous  methods.  He  writes  to  the  Secretary  of  the 
Sub-committee  on  Infant  Feeding  of  the  American  Med- 
ical Association  as  follows:  "According  to  my  obser- 
vations babies  can  digest  dextrine  readily,  even  those 
under  the  age  of  three  months,  who  digest  starch  with 
difiiculty."  His  plan  of  preparing  it  is  the  following  : 
Take  from  five  to  ten  pounds  of  well-selected  wheat 
flour  (that  made  by  the  Hungarian  process  is  the  best)  ; 
put  this  dry  into  a  bag  and  tie  firmly.  Boil  it  for  sev- 
eral days,  preferably  fiveorsix,  then  take  it  out  and  scrape 
off  the  rind  of  dough  carefully.  The  hard,  dry  inside 
must  then  be  grated  and  sifted,  and  placed  for  two  days 
in  pans  in  an  oven  at  a  temperature  of  about  100°  F. 
The  starch,  by  this  process,  is  largely  converted  into 
dextrine,  but  not  into  gluco.se.  It  is  thus  only  partially 
digested,  and,  in  his  opinion,  conduces  to  a  better  and 
more  healthy  condition  of  the  infant  than  when  fully  di- 
gested. When  kept  for  use  it  is  also  more  stable  than  the 
glucose  preparations  made  from  Liebig's  formula,  and  it 
acts  better  as  a  mechanical  diluent.  I  have  myself  fre- 
quently used  this  formula  with  great  satisfaction. 

In  addition  to  this  mechanical  method  of  preventing 
the  coagulation  of  the  casein,  we  can  have  recourse,  es- 
pecially in  infants  of  weak  digestive  power,  to  the  par- 
tial digestion  of  it,  thus  rendering  it  more  or  less  the 
physiological  equivalent  of  the  albuminoids  in  human 
milk.  There  are  several  ways  in  which  this  may  be  ac- 
complished. One  of  the  first  proposed  was  that  of  Pro- 
fessor Frankland,  in  which  the  casein  of  a  portion  of  the 
milk  is  first  peptonized  by  fresh  calf's  rennet.  The  di- 
rections for  this  are  as  follows  :  Allow  one-third  of  a  pint 
of  new  milk  to  stand  for  about  twelve  hours  ;  remove  the 
cream  and  add  this  cream  to  two-thirds  of  a  pint  of  new 
milk  as  fresh  as  possible.  Into  the  skim-milk  put  a 
piece  of  rennet  about  an  inch  square  (this  can  be  ob- 
tained from  the  butcher).  Set  the  vessel  in  warm  water 
till  the  milk  is  fully  curdled,  which  will  be  in  from  five 
to  fifteen  minutes,  the  rennet  being  removed  as  soon  as 
curdling  commences,  and  put  into  an  egg-cup  for  future 
use,  as  it  can  be  employed  daily  for  a  month  or  two. 
Break  up  the  curd  thoroughly  and  separate  the  whole 
of  the  whey  ;  then  heat  it  rapidly  to  boiling,  when  a  lit- 
tle more  casein  will  separate  and  must  be  removed  by 
straining.  One  hundred  and  ten  grains  of  milk-sugar  is 
now  to  be  dissolved  in  the  hot  whey,  and  the  whole  mixed 
with  the  milk  and  cream  mixture  previously  made. 
This  gives  us  one  pint  of  artificial  human  milk,  which 
should  be  used  within  twelve  hours  after  its  preparation. 
All  vessels  and  apparatus  concerned  in  the  manufacture 
must  be  kept  scrupulously  clean.  Instead  of  this  fresh 
rennet  some  liquid  preparation  of  pepsine  and  acid  would 
doubtless  answer  the  purpose  equally  well,  and  would 
appear  to  be  free  from  the  objection  associated  with  using 
rennet  kept  for  some  time.  This  method  has  the  strong 
recommendation  of  the  Sub-committee  on  Infant  Feed- 
ing. 

In  this  country  Professor  Leeds  has  strongly  recom- 
mended the  use  of  pancreatin,  and  a  firm  in  New  York 
has  made  a  preparation  of  it  suitable  for  the  purpose  of 
predigesting  milk.     The  directions  for  its  use  are  thus 
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given:  "Put  into  a  clean  quart-bottle  five  grains  of 
extractum  panoreatis,  fifteen  grains  of  bicarbonate  of 
soda,  and  four  fluid  ounces  of  cool,  filtered  water ;  shake 
thoroughly  together,  and  add  a  pint  of  fresh  cool  milk. 
Place  the  bottle  in  water  so  hot  that  the  whole  hand  may 
be  held  in  it  for  a  minute  without  discomfort  (ISO'-iaO" 
P.),  and  keep  the  bottle  there  for  exactly  thirty  minutes. 
At  the  end  of  that  time  put  it  on  ice  to  check  further  di- 
gestion and  keep  the  milk  from  spoiling."  The  fluid 
obtained,  while  somewhat  less  white  in  color  than  milk, 
does  not  differ  from  it  in  taste.  If,  however,  an  acid  be 
added,  the  casein,  instead  of  coagulating  in  large,  dense 
curds,  forms  small,  soft  flakes,  resembling  the  curd  of 
human  milk.  At  this  stage  the  casein  is  only  converted 
into  peptone ;  but,  if  the  heat  be  continued,  the  liquid 
becomes  grayish-yellow  in  color,  has  a  distinctly  bitter 
taste,  and  shows  no  coagulation  whatever  on  the  addition 
of  an  acid.  The  peptonization  is  now  complete,  but  it  is 
undesirable,  for  many  reasons  which  we  shall  refer  to 
presently,  that  this  stage  should  be  reached.  To  seize 
the  proper  moment  for  arresting  the  process,  the  person  in 
charge  must  taste  the  milk  frequently,  and,  as  soon  as  the 
least  bitterness  is  appreciable,  the  bottle  must  be  removed 
from  the  hot  water  and  placed  on  ice,  so  as  to  be  immedi- 
ately cooled.  In  my  own  practice  I  find  it  generally  desir- 
able to  stop  before  the  bitterness  is  detected,  and  to  judge 
the  effect  by  the  time  rather  than  by  the  taste,  otherwise 
the  later  portions  of  the  digested  food  are  apt  to  become 
very  bitter.  To  facilitate  this  process,  a ' '  peptogenic  milk 
powder"  has  been  prepared  containing  pancreatin  and 
bicarbonate  of  soda,  along  with  some  milk-sugar.  When 
the  food  is  wanted,  milk,  water,  and  cream  are  added  to 
some  of  the  powder,  and  the  whole  heated  over  a  brisk 
flame  to  a  temperature  of  about  130°  F.,  and  kept  at  this 
heat  for  six  minutes.  When  properly  prepared  the  re- 
sultant, so-called  humanized  milk,  presents  the  albumi- 
noids in  a  minutely  coagulable  and  digestible  form,  has 
an  alkaline  reaction,  a  not  unpleasant  taste,  and  contains 
about  the  same  amount  of  proteids,  carbohydrates,  and 
fats  as  exist  in  human  milk.  When  the  necessity  for 
predigestion  passes  away,  an  ordinary  milk  diet  can  be 
gradually  resumed  by  regularly  diminishing  the  time 
that  the  artificial  digestion  is  allowed  to  progress.  These 
processes  are  reported  by  many  as  having  given  excellent 
results  in  their  hands.  In  my  own  they  have  not  proved 
as  successful  as  I  at  first  anticipated.  In  their  employ- 
ment some  skill  and  intelligence  are  requisite,  and  these 
qualifications  are  not  always  at  our  command.  Scrupu- 
lous care  must  always  be  exercised  in  the  selection  of  the 
pancreatin,  as  it  is  very  liable  to  become  decomposed, 
and  the  use  of  the  stale,  foul-smelling  preparations 
sometimes  met  with  in  the  market,  for  the  peptonizing 
of  infants'  food,  can  only  be  condemned  as  liable  to  intro- 
duce impurity. 

It  is  very  doubtful  also,  to  my  own  mind,  whether  the 
addition  of  the  large  amount  of  alkali  apparently  neces- 
sary for  this  process  is  not  decidedly  injurious.  After 
the  peptonizing  process  has  proceeded  sufficiently,  I 
prefer  to  have  the  milk  boiled,  so  as  to  insure,  as  far  as 
possible,  sterilization,  and  to  check  further  action  of  the 
ferment.  The  cases  in  which  complete  digestion  of  the 
proteids  is  requisite  are  very  few.  On  this  point  Pro- 
fessor Vaughan  gives  a  necessary  warning.  He  says  the 
employment  of  completely  digested  foods  may  be  admis- 
sible for  a  short  time  in  case  of  extreme  weakness,  but 
their  continued  use  is  not  to  be  recommended.  In  the 
first  place,  the  digestive  organs  may  be  weakened  if  the 
food  used  for  any  length  of  time  be  completely  digested 
before  its  administration.  Like  other  parts  of  the  body 
these  organs  need  exercise,  and,  if  relieved  of  their 
physiological  duties,  are  liable  to  atrophy  and  become 
less  efficient  in  action.  Moreover,  the  use  of  wholly  di- 
gested proteids  in  quantity  is  not  free  from  danger.  Al- 
bertoni  and  Schmidt  Miihlheim  have  shown  that  if  pep- 
tones be  injected  directly  into  the  blood  they  are  poison- 
ous. Normally  it  is  a  tunction  of  the  liver  to  arrest  and 
alter  the  products  of  'proteid  digestion  in  the  stomach 
and  intestines ;  but  if  a  great  quantity  of  ready-made 
peptones  be  poured  into  the  stomach  they  may  be  ab- 
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sorbed  so  rapidly  that  the  liver  will  fail  to  perform  this 
function  fully.  Again,  Breiger  has  shown  that  the  arti- 
ficial digestion  of  proteids  is  accompanied  by  a  poison- 
ous base,  to  which  he  has  given  the  name  peptoxine. 
Whether  this  substance  is  found  in  normal  digestion  or 
not,  we  do  not  know  ;  but  if  so,  it  must  be  altered  or 
eliminated  by  the  liver.  Certainly  it  cannot  be  altogether 
safe  to  pour  a  large  quantity  of  this  poisonous  base  into 
the  stomach  of  a  child.  Hence,  while  the  partial  artifi- 
cial digestion  of  the  casein  may  be  not  onl}'  admissible 
but  desirable,  its  complete  digestion  demands  much  cau- 
tion in  its  employment.  Before  leaving  the  subject  of 
the  coagulation  of  the  casein  it  may  be  stated  that,  by 
simply  boiling  milk  we  remove  a  small  amount  of  casein, 
and  the  coagulation  of  the  remainder  is  rendered  some- 
what less  dense. 

Besides  having  to  get  rid  of  the  hard  casein  curds,  we 
have  in  our  conversion  of  cow's  milk  into  an  infant  food 
to  deal  also  with  the  excess  of  proteids,  which  by  most 
analyses  amounts  to  about  double  the  quantity  found  in 
woman's  milk.  This  can  be  corrected  by  simple  dilution 
with  water,  in  which  case  the  quantity  of  the  fats  and  the 
carbohydrates  will  require  to  be  increased  by  the  addi- 
tion of  cream  and  cane-  or  milk-sugar.  It  may  also  be 
very  effectually  accomplished  by  removing  the  casein 
altogether  from  a  portion  of  the  milk,  as  in  Frankland's 
process,  and  then  adding  the  whey  with  the  cream  to  the 
remainder.  The  amount  of  the  proteid  that  should  be 
allowed  to  remain  has  been  a  subject  of  discussion.  Dr. 
Biedert  recommended,  as  the  result  of  his  experience,  that 
in  children  of  weak  digestion  the  amount  of  the  proteids 
should  be  reduced  to  not  more  than  one  per  cent.,  and 
more  recently  Dr.  A.  V.  Meigs,  of  Philadelphia,  has  in- 
sisted that  in  our  preparation  of  cow's  milk  the  albumi- 
noids should  not  exceed  this  amount.  He  further  says 
that  the  direction  generally  given,  to  increase  the  strength 
of  the  dilution  as  the  child- gets  older,  is  of  doubtful  pro- 
priety, for  human  milk  twelve  months  after  delivery  is 
but  little  altered  from  what  it  was  at  the  end  of  the  first 
or  second  month.  His  directions  for  preparing  a  food 
are  as  follows  :  Seventeen  and  three-quarter  drachms  of 
milk-sugar  are  to  be  dissolved  in  a  pint  of  hot  water  and 
the  solution  kept  in  a  cool  place,  care  being  taken  that  at 
no  time  is  it  to  be  used  if  there  be  the  slightest  trace  of 
souring  in  it.  When  the  child  is  to  be  fed  the  nurse 
should  mix  together  two  tablespoonfuls  of  cream,  one  of 
milk,  two  of  lime-water,  and  three  of  the  sugar  solution. 
When  the  mixture  has  been  warmed  sufficiently  it  is 
ready  to  be  fed  to  the  infant. 

If  the  infant  be  healthy,  this  amount  will  not  satisfy  it 
after  the  first  few  weeks,  and  then  these  quantities  will 
require  to  be  doubled.  The  food  should  not,  however, 
be  given  any  stronger  until  the  child  is  eight  or  nine 
months  of  age  at  least ;  but,  if  it  be  a  healthy  infant,  it 
may  take  as  much  as  it  wants  of  it  at  each  time  of  feed- 
ing. A  robust  infant  will  often  take  three  pints,  or  even 
more,  in  the  twenty-four  hours.  In  correcting  the  de- 
ficiency of  the  carbohydrates  It  is  still  a  somewhat 
debated  point  whether  milk-  or  cane-sugar  should  be 
employed.  Dr.  Jacobi  strongly  advocates  the  use  of 
cane-sugar.  Milk-sugar,  he  says,  quickly  ferments  and 
is  changed  into  lactic  acid,  any  excess  of  which  is  pecu- 
liarly detrimental  to  infantile  digestion,  while  cane-sugar 
is  not  so  readily  transformed.  Professor  Vaughan',  on 
the  contrary,  thinks  milk-sugar  to  be  the  more  easily  di- 
gested of  the  two.  Malt-sugar,  as  found  in  foods  pre- 
pared by  Liebig's  process,  is,  according  to  him,  especially 
liable  to  undergo  fermentation  and  produce  irritation. 
In  summer  weather  any  excess  of  cane-  or  malt-sugar 
may  prove  decidedly  laxative,  and  during  that  season 
special  caution  should  be  exercised  in  their  use.  Should 
either  milk-  or  cane-sugar  appear  to  disagree,  it  is  advis- 
able to  have  recourse  at  once  to  the  other.  I  have  fre- 
quently found  a  change  in  this  way  of  service. 

In  reference  to  the  amount  of  the  fats  Dr.  Jacobi  puts 
in  a  strong  plea  against  allowing  any  excess  of  them  to 
be  present  in  our  mixtures.  He  says  that  the  infant  in- 
testine does  not  digest  all  the  fat  contained  even  in  its 
mother's  milk,  and  we  ought  not  to  increase  the  amount 
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of  the  indigestible  ingesta  by  adding  to  them.  In  oppo- 
sition to  this,  Dr.  Rotch  very  pertinently  remarks  :  "  We 
have  no  right  to  conclude,  from  the  fact  that  a  certain 
amount  of  surplus  fat  is  found  in  the  napkins,  that  a 
small  per  cent,  is  sufficient  for  nutrition,  or  that  a  large 
per  cent,  will  be  taken  care  of  by  this  outlet.  It  is 
far  more  probable  that  nature  introduces  a  certain  per 
cent,  of  fat  in  human  milk,  with  a'  purpose  which  can 
only  be  accomplished  by  that  per  cent. ;  and  it  will  be  an 
error  on  oar  part  not  to  conform  to  her  standard."  My 
own  experience  confirms  that  of  many  others,  that  young 
infants  may  often  be  fed,  and  will  thrive,  upon  cream 
mixtures  containing  a  full  percentage  of  fat,  when  other 
preparations  have  failed.  Biedert  says  that  while  re- 
markably small  amounts  of  nourishment  are  sufficient 
for  the  good  development  of  infants  during  the  first  few 
weeks  of  life,  an  increase  in  the  amount  of  fat  consider- 
ably above  what  is  contained  in  dilute  cow's  milk,  spares 
albumen,  makes  digestion  easier,  and  increases  the  growth 
of  the  child.  He  has  recommended  the  following  sched- 
ule for  the  preparation  of  a  food  which  varies  according 
to  the  age  and  strength  of  the  child  : 


First  month  . . 
Second  month. 
Third  month. . 
Fourth  month. 
Fifth  month . . 
Sixth  month. . 


Cream. 


liv. 
|iv. 
liv. 
5iv. 
5iv. 


Milk.      Water. 


MUk- 
sugar. 


....    ,  5'tij.  :    5ss. 

;ij,      1  Ixij.  1    5ss. 

5  iv.  5  xij.  I    5  8s. 

5  viij.  j  5xi].  I.  3ss. 

ixij.    I  5xij.  1    58S. 

5  XV].  I  5  viij.  I    Jijss. 


Casein. 

Fat. 

Per  ct. 

Perct. 

1.0 

2.4 

1.4 

2.6 

1.8 

2.7 

i    2.3 

2.9 

8.6 

3.0 

1   3.a 

3.0 

Sugar. 


Per  ct. 
3.8 


.3.7 
4.U 


A  serious  drawback  in  the  employment  of  cream  to 
any  extent  is  the  variability  in  its  composition,  and  the 
difficulty  of  obtaining  it  fresh  and  good  in  a  large  city. 
For  this  reason  Biedert  has  had  compounded  a  cream 
preserve,  which  he  has  placed  on  the  market,  and  which 
is  much  used  in  Germany.  Monti  and  Banze  speak  very 
favorably  of  it. 

Sterilization. — We  have  hitherto  made  but  slight  refer- 
ence to  the  qualifications  of  freshness  and  absolute  purity 
in  cow's  milk,  but  the  great  advantage  of  obtaining  it  in 
the  country,  night  and  morning,  just  fresh  from  the  cow, 
free  from  the  jolting  incident  to  all  means  of  transit,  and 
from  the  impurities  so  apt  to  be  associated  with  the  dif- 
ferent methods  of  storing  it,  has  long  been  recognized  by 
those  who  have  had  experience  in  infant  feeding.  That 
milk  possesses  to  a  high  degree  the  property  of  absorbing 
gases  and  odors  to  which  it  may  be  exposed,  is  a  matter 
of  common  observation,  and  recent  medical  literature 
abounds  with  instances  where  milk  has  acquired  the  in- 
fection of  disease  germs,  and  has  thus  become  the  means 
of  communicating  such  disease  to  those  who  used  it. 
Very  recently,  careful  investigations  have  been  made  as 
to  the  presence  of  micro-organisms  in  milk,  and  their  in- 
fluence in  producing  the  several  changes  which  it  under- 
goes. Dr.  A.  R.  Jeffries,  of  Boston,  one  of  the  earlier 
■  workers  in  this  field,  writes  :  "  It  is  a  curious  fact  that, 
while  adults  are  chiefly  fed  on  sterilized  food — that  is, 
cooked  food — infants  are  fed  on  food  peculiarly  adapted 
by  its  composition  and  fluid  state  to  offer  a  home  to 
bacteria."  On  investigating  the  milk-supply  of  a  city, 
it  will  be  found  to  have  an  acid  reaction,  and  to  contain 
many  growing  bacteria.  When  kept  for  a  day  it  be- 
comes decidedly  acid,  has  a  sour  taste,  and  is  found  to 
swarm  with  bacteria.  Upon  the  character  of  the  bacteria 
present  will  depend  the  character  of  the  change  that  oc- 
curs— the  milk-sugar  may  be  turned  to  acid,  the  fats  may 
be  broken  up,  or  tyrotoxicon  or  some  other  ptomaine 
formed.  If  fresh  milk,  however,  be  sterilized,  and  pro- 
tected from  germs,  it  undergoes  no  alteration,  even  after 
the  lapse  of  long  periods.  'These  studies  have  advanced 
very  greatly  our  knowledge  of  the  causes  underlying 
many  of  our  failures  in  infant  feeding.  "  Even  when," 
says  Dr.  Jeffries,  "we  start  with  a  food  chemically  the 
analogue  of  mother's  milk,  great  care  must  be  taken,  or 
our  worst  foes,  bacteria,  will  quickly  invade  the  field, 
and,  as  if  by  the  wave  of  a  wicked  fairy's  wand,  change 
the  whole  into  a  poison."     Dr.  Soxhlet,  of  Munich,  start- 


ing,with  the  principle  affirmed  by  Lister  and  Escherich, 
that  milk  in  the  glands  in  which  it  is  secreted  is  aseptic, 
referred  the  introduction  of  the  germs  to  the  process  of 
milking,  when  the  udders  are  imperfectly  cleansed,  or 
when  the  milking  is  performed  in  an  atmosphere  contain- 
ing either  putrefactive  or  pathogenic  bacteria,  as  well  as 
to  absorption  of  impurities  during  storage  or  transporta- 
tion. It  is  possible,  also,  that  poisonous  alkaloidal  sub- 
stances may  be  secreted  in  the  milk  when  deficient  care 
is  given  to  the  feeding  of  the  animal.  The  development 
and  multiplication  of  these  germs  are  much  favored  when 
the  milk,  after  it  is  withdrawn  from  the  udder,  is  allowed 
to  remain  at  a  somewhat  elevated  temperature.  These 
fermentative  changes  are  to  be  prevented  by  a  steriliza- 
tion of  the  milk,  and  the  following  method  is  proposed 
by  him  ;  Fresh  milk  is  to  be  put  into  thoroughly  cleansed 
flasks  holding  five  or  more  ounces,  which  are  closed  with 
a  rubber  stopper,  leaving  beneath  the  stopper  an  empty 
space  of  the  volume  of  several  centimetres.  Every  rub- 
ber stopper  has  a  central  perforation  into  which  a  slender 
glass  stopper  may  afterward  be  introduced.  The  flasks 
are  then  plunged  up  to  the  neck  in  a  vessel  of  water  un- 
der which  an  alcohol  lamp  is  kept  burning.  When  the 
water  has  reached  the  boiling-point  and  the  milk  has 
risen  sufficiently  in  the  flask,  the  rubber  stopper  is  se- 
cured by  means  of  the  small  glass  one.  The  water  is 
then  allowed  to  boil  thirty  minutes  longer,  and  the  milk 
is  for  that  time  under  slight  pressure  at  a  temperature  of 
212°  F. ,  which  will  destroy  all  germs  liable  to  produce 
fermentation.  Milk  so  prepared  Will  keep  sweet  for  two 
or  three  weeks,  and  if  the  process  be  repeated  a  day  or 
two  after  the  first  boiling,  the  length  of  time  that  it  will 
keep  is  doubled.  When  the  milk  is  to  be  used  the  bottle 
is  put  into  hot  water  for  a  few  minutes,  the  stopper  is 
then  removed,  and  an  ordinary  nipple  attached.  It  is 
then  ready  to  be  given  to  the  child.  Any  milk  remain- 
ing over  after  the  child  has  fed  should  be  thrown  away. 
Dr.  Caille,  experimenting  with  this  method,  obtained  the 
following  results  :  Milk  boiled  in  this  apparatus  for  thirty 
minutes  remained  good  for  eighteen  days.  Milk  boiled 
in  small  bottles  for  fifteen  minutes,  the  bottles  being  closed 
before  removal  from  the  water  either  with  rubber  or  with 
a  pledget  of  cotton  wool,  remained  good  for  five  days. 
Milk  boiled  in  a  pot,  and,  after  cooking,  put  into  small 
bottles  which  were  then  stoppered,  became  sour  in  four 
days.  Milk  boiled  in  a  pot  in  the  usual  way  and  left 
standing  in  an  open  dish  in  an  ice-box  :  (A),  ordinary  store 
milk,  turned  after  eighteen  hours  ;  (B),  good  bottle  milk, 
turned  after  twenty-six  hours.  Dr.  Jeffries  prefers  to 
steam  rather  than  boil  the  milk.  His  apparatus  is  much 
simpler  than  that  required  by  Soxhlet's  method.  The 
thoroughly  cleansed  flasks,  from  which  the  child  is  to  be 
fed,  may  be  first  sterilized  by  heating  them  in  an  oven  at 
a  mild  baking  heat  for  thirty  minutes,  but  this  is  not  ab- 
solutely necessary.  They  are  then  filled  with  the  food, 
stoppered  with  a  pledget  of  cotton  wool,  and  steamed  for 
fifteen  or  twenty  minutes.  Cotton  wool,  he  says,  forms 
the  best  stopper,  as  it  cannot  be  blown  out  and  is  germ- 
tight.  The  steaming  must  be  thorough,  but  any  simple 
steamer,  such  as  is  used  in  ordinary  cooking,  will  answer, 
provided  it  be  filled  with  live  steam.  The  vessel  should 
be  of  good  size,  at  least  eight,  or  better  twelve,  inches 
across  the  bottom,  and  about  sixteen  inches  high.  A 
perforated  false  bottom  should  rest  about  four  inches 
from  the  true  bottom.  The  cover  should  be  tight. 
When  using  it,  two  or  three  inches  of  water  should  be 
placed  in  the  bottom  and  brought  to  a  fast  boil,  when  the 
flasks  may  be  set  in  as  near  the  centre  of  the  diaphragm 
as  possible,  the  cover  replaced,  and  the  whole  allowed  to 
steam  over  a  brisk  flame  for  the  requisite  time.  The 
flasks  should  then  be  taken  out  and  placed  on  ice  till  re- 
quired, when  they  are  again  to  be  gently  warmed,  the 
cotton  plug  taken  out,  and  a  short  nipple  applied  to  the 
bottle.  The  milk  should  be  as  fresh  as  possible,  and 
should  be  steamed  as  soon  as  received,  else  it  may  al- 
ready be  charged  with  the  poisons  of  decomposition. 

The  Milk-supply. — From  these  considerations  there  can 
be  little  doubt  but  that,  when  an  infant  is  to  be  fed,  the 
question  of  the  milk-supply  requires  the  careful  investiga- 
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tion  of  the  physician  in  charge.  The  milk  should  be  pro- 
cured with  the  utmost  care  and  cleanliness,  from  properly 
fed  and  properly  housed  animals.  '  The  best  animals  to 
supply  milk  for  children's  use  are  not  the  high-bred  Al- 
derney  or  Jersey  cows — which  are  veiy  nervous  animals, 
prone  to  tuberculosis — but  the  common  red  cow,  which  is 
quiet  and  gentle  in  disposition,  a  good  feeder,  and  not  ex- 
citable even  in  heat.  It  would  be  better  that  she  should 
be  stall-fed,  but  under  all  circumstances  she  should  have 
access  to  abundance  of  clean  water.  The  stall  should 
be  kept  absolutely  clean  ;  the  cow  should  never  be 
milked  when  overheated  ;  and  the  milker's  hands  and 
the  cow's  udders  should  be  thoroughly  cleansed  before 
milking.  No  milk  should  be  allowed  from  an  animal 
not  thoroughly  healthy ;  from  a  cow  shortly  before,  or 
shortly  after,  calving  ;  or  from  one  fed  on  distillery  slops 
or  brewery  grains.  Great  care  should  also  be  taken  to 
keep  the  milk  in  absolutely  clean  vessels,  and  to  avoid 
jolting  in  its  transportation.  It  should  be  at  once  strained 
and  cooled  to  a  temperature  below  55°  P.  ;  should  be 
kept  in  a  room  where  the  air  is  cool,  pure,  and  free  ;  and 
should  never  be  delivered  to  consumers  at  a  temperature 
higher  than  60°  to  65°  F.  No  adulteration  should  ever 
be  allowed,  either  by  dilution,  by  antiseptics — principal 
among  which  are  salicylic  and  boracic  acids — by  alka- 
lies, or  by  the  removal  of  fat.  After  standing  it  should 
show  a  minimum  of  twelve  per  cent,  of  cream.  Profes- 
sor Vaughan  has  recently  shown  that  milk,  under  certain 
circumstances,  may  develop  poisonous  properties,  due  to 
the  presence  of  a  ptomaine,  which  he  has  isolated  and 
named  tyrotoxicon.  The  conditions  favoring  its  pro- 
duction are  a  comparatively  warm  temperature  with  the 
exclusion,  or  only  limited  supply,  of  air,  and  the  pres- 
ence of  any  condition  of  uncleanliness  or  impurity  in  the 
milk.  It  is  apparently  one  of  the  diazo-benzol  salts.  In 
small  doses  it  induces  severe  vomiting  and  purging,  and 
in  larger,  great  prostration,  choleraic  discharges,  and 
death.  Although  this  is  the  only  ptomaine  so  far  isola- 
ted, yet  it  is  probable  that  it  is  only  one  of  a  large  class, 
owing  their  origin  to  fermentation  and  decomposition, 
and  liable  to  be  formed  in  infant  foods.  Hence  the 
great  necessity  of  careful  sterilization  by  boiling  or 
steaming.  One  of  the  most  important  advantages  se- 
cured to  breast-fed  children,  says  Dr.  Vaughan,  arises 
from  the  lessened  danger  of  their  milk  being  infected 
with  germs.  These  considerations  have  especial  force 
during  the  more  heated  portion  of  the  year,  but  at  no 
time  are  they  wanting  in  importance.  And  in  the  case  of 
infants  with  weak  digestion,  it  would  appear  very  desir- 
able that  all  milk  used  in  their  food  should  be  sterilized 
as  soon  as  received  from  the  dairy  ;  that  no  water,  ex- 
cept such  as  has  been  previously  boiled,  should  be  em- 
ployed, and  that  all  prepared  food  should  be  boiled  for 
a  few  minutes  before  it  is  given  to  the  infant. 

Milk  from  one  Com. — The  propriety  of  obtaining  milk 
from  one  cow  is  frequently  urged  by  the  laity.  If  the 
physician  can  be  satisfied  of  the  health  of  the  cow  yield- 
ing the  milk,  and  of  the  way  it  is  kept  and  fed,  and  if 
such  milk  be  found  to  agree  with  the  child,  I  think  the 
method  may  have  some  advantages.  In  such  cases  the 
portion  for  the  infant  must  either  be  taken  always  at  the 
same  period  of  milking,  or  from  the  contents  of  the  pail 
after  the  milking  is  completed  ;  otherwise  it  is  liable  to 
variation.  It  is  very  seldom  that  physicians  can  be  sure 
of  all  these  points,  and  therefore  the  ordinary  mixed  milk 
from  a  well-kept  dairy  is  generally  recommended  as  less 
liable  to  sudden  change.  In  some  instances  it  would  ap- 
pear that  milk  sufficiently  pure  and  reliable  for  the  use  of 
infants  cannot  be  obtained.  Recourse  must  then  be  had 
either  to  one  of  the  condensed  milks,  or  perhaps  to  one 
of  the  patented  infants'  foods,  of  which  we  shall  speak 
later. 

Condensed  Milks. — Condensed  milk  as  a  food  for  in- 
fants has  both  advocates  and  detractors.  In  the  form  of 
fresh  evaporated  milk  (milk  condensed  without  the  use 
of  cane-sugar),  we  think  it  may  be  of  great  utility,  es- 
pecially during  the  hot  season.  The  heat  employed  dur- 
ing the  earlier  stages  of  its  preparation  has,  by  destroy- 
ing any  germs,  removed  the  tendency  to*  fermentation. 


The  process  of  manufacture  is  said  also  to  alter  the  ca- 
sein ;  so  that  it  coagulates  in  flakes,  not  unlike  those  of 
woman's  milk,  and  it  is  thus  rendered  easier  of  digestion. 
It  keeps  well  for  from  two  to  six  days.  One  part  of  it 
may  be  added  to  from  seven  to  ten  parts  of  water  (Des- 
sau recommends  one  to  sixteen).  To  this  it  is  advisable 
to  add,  especially  when  the  dilution  is  with  the  larger 
amount  of  water,  some  fresh  cream  when  obtainable,  and 
some  sugar  of  milk.  Keating  prescribes  the  following 
formula  as  making  a  preparation  very  nearly  the  equiv- 
alent of  mother's  milk  : 

Preserved  milk |  J. 

Water,  previously  boiled  or  filtered. ...  |  vij. 

Fresh  cream |  j. 

Sugar  of  milk f  ss. 

Dissolve. 

The  absence  of  cane-sugar  in  this  preparation  renders 
it  valuable  in  summer  in  our  large  cities,  when  diarrhoea 
is  prevalent.  Under  such  circumstances  rfc  may  some- 
times agree  better  without  the  additional  cream  and  su- 
gar. Lime-water,  or  a  decoction  of  barley  or  of  fiour, 
prepared  by  Dr.  Smith's  receipt,  may  take  the  place  of 
pure  water  when  deemed  expedient.  The  ordinary 
canned  condensed  milk  has  the  disadvantage  of  contain- 
ing a  large  amount  of  cane-sugar,  which  is  liable  to  dis- 
agree with  the  infant.  When  diluted  with  ten  parts  of 
water  or  more,  as  some  recommend,  it  becomes  deficient 
in  the  albuminoids  and  fat,  and  requires  the  addition  of 
cream.  It  possesses  the  same  advantages  that  the  fresh 
preserved  milk  does,  in  being  sterilized  by  the  process  it 
undergoes,  and  in  the  casein  being  rendered  less  coagu- 
lable,  and,  therefore,  easier  of  digestion.  The  dilution 
may  frequently  with  advantage  be  made  with  barley-wa- 
ter, or  with  the  prepared  flour  ;  cream  and  a  little  salt 
should  be  afterward  added.  Owing  to  the  large  amount 
of  sugar  contained  in  it,  there  is  said  to  be  a  tendency  in 
babies  fed  upon  it  alone  to  develop  fat  quickly.  Such 
infants  are  apt  to  be  pale,  flabby,  and  lethargic,  and,  al- 
though large,  are  generally  far  from  strong,  and  fre- 
quently become  rachitic.  It  may  be  of  service,  how- 
ever, when  not  used  for  too  long  a  time.  Keating  rec- 
ommends its  use  in  the  case  of  young  infants,  and  for 
such  as  are  suddenly  deprived  of  the  breast,  to  tide  over 
a  short  period  till  more  perfect  arrangements  can  be 
made.  For  older  children,  when  combined  with  barley- 
water  or  dextrine,  its  use  may  occasionally  be  recom- 
mended. Should  any  symptoms  of  over-acidity  of  the 
stomach  show  themselves,  it  will  be  advisable  to  imme- 
diately make  a  change  for  another  food. 

Patented  Foods. — When,  for  any  reason,  failure  has  at- 
tended attempts  to  feed  the  infant  on  a  modified  cow's 
milk,  numerous  patented  artificial  foods  are  placed  at 
our  disposal  by  interested  agents,  who  loudly  vaunt  their 
special  preparation  as  being  the  exact  analogue  of 
mother's  milk,  and  the  only  food  calculated  to  help  the 
little  one  in  its  dire  distress.  We  cannot  deny  that  some 
of  these  are  occasionally  of  service.  It  is  desirable, 
therefore,  that  the  physician  should  have  some  knowl- 
edge of  their  several  properties  and  composition,  fur- 
ther than  the  meagre  and  often  incorrect  statements  con- 
tained in  their  advertisements.  In  all  of  these  foods 
dependence  is  put,  for  the  greater  portion  of  the  nour- 
ishment supplied,  on  the  milk,  which  is  either  added  by 
the  user  or  previously  introduced  by  the  manufacturer. 
They  are  all,  therefore,  to  be  regarded  as  modifications 
of  cow's  milk  ;  a  fact  which  may  explain  the  frequent 
successful  results  attending  their  use.  With  the  excep- 
tion of  those  which  contain  the  milk  in  a  condensed  form, 
all,  if  administered  alone,  show  a  great  deficiency  in  many 
of  the  most  important  ingredients  of  an  infant  food. 
The  facts  that  they  are  secret  preparations,  over  which, 
as  physicians,  we  can  exercise  no  supervision  or  control 
as  to  the  amount  of  care,  or  to  the  quality  of  the  material 
used  in  their  manufacture  ;  that  analysis  made  by  many 
able  chemists  have  given  very  variable  results,  often 
differing  widely  from  the  manufacturers'  published  for- 
mulaj ;  that  they  are  liable  to  be  old  and  musty  ;  and  that 
for  the  poorer  classes  they  are  an  expensive  food  without 
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any  corresponding  advantages,  should,  I  think,  make  us 
resort  to  them  with  much  caution.  To  the  analyses  of 
Dr.  Leeds  we  are  principally  indebted  for  a  knowledge 
of  their  more  exact  composition.  He  has  grouped  them 
all  into  three  classes.  The  first  class  contains  the  farina- 
ceous foods  prepared  from  the  flour  of  one  or  more  of  the 
cereals,  with  the  starch  generally  slightly  modified  by 
baking.  All  of  them  add  a  large  proportion  of  starch  to 
the  milk  dilution,  and  for  this  reason  are  not  suitable  for 
Infants  under  six  months.  None  of  them  appears  to  pos- 
sess any  advantage  over  wheat  flour,  prepared  accord- 
ing to  Dr.  Smith's  formula,  while  in  most  of  them  the 
changes  are  much  less  complete.  They  are  all  liable  to 
deterioration  through  long  keeping.  Among  the  best 
known  of  this  class  are  the  following  :  Imperial  Granum, 
Blair's  Wheat,  Hubbell's  Wheat,  Hard's  Food,  Ridge's 
Food,  Robinson's  Patent  Barley,  Papoma  and  Bethlehem 
Oatmeal. 

Leeds  gives  the  following  results  of  his  analysis  of 
theii  composition : 

Class  I. — Farinaceovs  Foods. 


Blair's 
Wheat 
Food. 

Hubbell's 
Wheat 
Food. 

Imperial 
Granum. 

Eidge's 
Food. 

Robinson's 
Patent 
Barley. 

Water 

9.85 
1.56 
1.75 
1.71 
64.80 

13.69 
7.16 
2.94  \ 
1.06 

7.78 
0.41 
7.66 
4.87 
67.60 

14.29 
10.13 
undeter- 
mined 
1.0 

5.49 
1.01 
trace 
trace 
78.93 

3.56 
10.61 

[    0.60 

1.16 

9.23 
0.63 
2.40 
2.20 
77.96 

5.19 
9.24 

0.60 

10.10 

Fat 

0.97 

Grape-sugar 

Cane-sugar 

3.08 

0.90 

77.76 

Soluble   carbohy- 

4.11 

Albuminoids 

Gum,  cellulose,  etc. 
Ash 

B.13 
1.9S 
1.93 

In  the  second  class  are  placed  all  those  in  which  the 
starch  is  to  a  great  extent  converted  into  sugar  by  malt- 
ing, according  to  Liebig's  formula.  This  method  is  thus 
described  by  Dr.  Leeds  :  "Equal  parts  of  wheat  flour  and 
barley  malt,  with  a  certain  amount  of  wheat  bran — 
added,  it  is  said,  for  the  sake  of  the  inherent  phos- 
phates and  nitrogenous  matter — together  with  one  per 
cent,  of  bicarbonate  of  potash,  are  mixed  with  sufficient 
water  to  make  a  thin  paste.  'The  mixture  is  allowed  to 
stand  at  an  ordinary  temperature  for  several  hours,  and 
then  heated  to  150°  F.,  until  the  conversion  of  the  starch 
is  completed.  It  is  then  strained,  and  the  residue  pressed 
and  exhausted  with  water.  The  extract  is  evaporated  in 
vacuo,  at  as  low  a  temperature  'as  is  consistent  with  rap- 
idity of  working,  dried  at  a  higher  temperature,  and 
finally,  by  very  skilful  manipulation,  brought  to  a  finely 
pulverulent  mass,  which  does  not  contain  sufficient  moist- 
ure to  cake.  .  .  .  The  starch  has  thus  undergone 
conversion  into  dextrine  and  grape-sugar,  which,  being 
soluble,  pass  into  the  liquid  extract ;  but  only  that  por- 
tion of  the  albuminous  matter  contained  in  particles  so 
fine  as  to  pass  through  the  strainers,  together  with  any 
soluble  albumen  (and  this  is  specially  valuable  in  the 
nutrition  of  infants),  are  found  in  the  final  product.  If 
the  virtue  of  Liebig's  foods  resides  only  in  their  not  con- 
taining starch,  but  the  products  of  it,  together  with  suf- 
ficient bicarbonate  of  potash  to  make  the  reaction  of  the 


Glass  II.- 

Liel)ig'i 

Foods. 

Mellin's 
Food. 

Hawley's 
Food. 

Horlick's 
Pood. 

Keasbey 

&  Matti- 

Bon's. 

Savory  & 
Moore's. 

Lactated 
Pood. 

Water 

Fat 

5.0 
0.16 

44.69 
3.61 

none 

86.44 
5.95 

1.89 

6.60 
0.61 

40.67 
3.44 

10.97 

76.54 
6.88 

'i.m 

3.39 

0.08 

34.99 

12.45 

none 

87.20 
6.71 

i'.28 

27.95 
none 
36.76 
7.68 
none 

71.50 
none 

b'.93 

8.84 
0.40 

20.41 
9.08 

36.86 

44.83 
9.63 

0.44 
0.89 

7.76 
1.64 

Grape-sugar  . . 

Cane-sugar  . . . 

Starch 

Soluble  carbo- 
hydrates .... 

Albuminoids. . 

Cellulose,  gum, 
etc 

36!  43 

39.0 
11.85 

Ash    

Milk-sugar 

2.61 
29.66 

infant  food  like  milk  always  alkaline,  then  so  tedious 
and  expensive  a  process  should  not  have  to  be  resorted 
to  in  order  to  obtain  a  mixture  which  can  be  made  di- 
rectly .very  cheaply.  If,  on  the  other  hand,  the  other 
substances  extracted  from  the  grain  have  an  important 
dietetic  value  of  their  own,  analysis  should  be  directed  ' 
to  ascertain  their  nature  and  amount."  The  principal 
foods  of  this  class  are  Mellin's,  Horlick's,  Hawley's, 
Keasbev  tfc  Mattison's,  and  Savory  &  Moore's,  for 
which  1  quote  Dr.  Leeds'  analysis,  and  the  Lactated  Food, 
for  the  analysis  of  which  I  quote  the  results  obtained  by 
Dr.  B.  F.  Davenport,  of  Boston. 

It  will  be  noticed  that  the  percentage  of  fat  in  all  is 
extremely  low,  and  that  of  grape-sugar  very  high.  In 
Horlick's  and  Mellin's  there  is  said  to  be  no  unconverted 
starch.  Hawley's  contains  eleven  per  cent.,  while 
Savory  &  Moore's  contains  a  large  amount,  as  does  also 
the  Lactated  Food.  These  foods,  from  the  large  amount 
of  glucose  they  contain,  are  sometimes  of  service  when 
the  infant  is  of  a  constipated  habit,  and  sufCers  much 
from  indigestion.  If  there  be  any  tendency  to  diarrhoea 
they  are  liable  to  increase  it.  When  a  decided  laxative 
effect  is  required  it  may  be  advisable  to  use  them,  with- 
out milk,  for  one  or  two  meals  in  the  day. 

The  third  class  comprises  those  foods  to  whicli  the 
milk  has  already  been  added  during  the  process  of  man- 
ufacture. Such  foods  are  supposed,  on  the  addition  of 
water,  to  supply  an  infant  food  corresponding  in  nutri- 
tive value  to  human  milk.  All  of  them  contain  starch 
more  or  less  converted  into  dextrine,  together  with  con- 
densed milk.  Their  mode  of  preparation  insures  more  or 
less  complete  sterilization  of  the  milk,  and  converts  its 
casein  into  a  very  digestible  form — important  advantages 
during  the  summer  season.  Nestle's  is  one  of  the  oldest 
of  these  preparations,  and  is  at  present  esteemed  highly 
by  many  physicians.  Very  recently  a  New  York  firm 
has  placed  on  the  market  a  preparation  which  it  terms 
Soluble  Food.  Dr.  Earle  mentions  this  food  very  favor- 
ably, and  says  that  it  is  composed  of  forty-five  per  cent, 
powdered  milk,  forty-five  per  cent,  dextrine,  and  ten  per 
cent,  milk-sugar.  It  is  partly  predigested,  so  that  it 
should  be  easy  of  digestion.  It  is  claimed  that  it  ap- 
proaches nearer  to  human  milk  in  composition  and  diges- 
tibility than  any  other  food  in  the  market.  My  own  ex- 
jserience  with  it  has  certainly  in  many  instances  been 
favorable.  As  in  all  of  these  foods  the  amount  of  fat  is 
defective,  it  is  better,  when  possible,  to  supplement  it  by 
the  addition  of  a  little  cream.  Of  other  preparations, 
Gerber's,  Anglo-Swiss,  and  American-Swiss,  are  the  best 
known.     Dr.  Leeds  gives  the  following  formulae  : 

Class  III.— Milk  Foods. 


Nestle's 
Food. 

Anglo- 
Swiss. 

Gerber's 
Food. 

American- 
Swiss. 

Water .           

4.72 

1.91 

6.02 

32.93 

40.10 

44.88 

8.23 

1.59 

6.54 
2.72 
23.29 
21.40 
34.65 
46.43 
10.26 
1.20 

6.78 

2.21 

6.06 

30.50 

38.48 

44  76 

9.66 

1.21 

6  68 

6.81 

Grape-sugar  and  milk-sugar 

B.78 
36.43 

30.85 

Soluble  carbohydrates 

46.36 
10  64 

Ash   

1.21 

Dr.  Rotch  has  prepared  a  table  showing  the  ingredients 
of  the  several  foods  as  usually  given  to  the  infant.  A 
reference  to  the  analysis  of  human  milk,  as  given  on  the 
upper  line,  will  show  the  errors  in  nutritive  value,  and 
perhaps  enable  us  to  make  any  one  of  them  correspond 
more  closely  to  the  standard.  "  All  of  these  foods,"  he 
says,  "  are  at  times  useful,. provided  we  use  them  intelli- 
gently for  the  especial  case  ;  but  for  general  use  the  pat- 
ented foods  should  be  avoided  on  account  of  the  objec- 
tions regarding  their  manufacture  as  a  class.  They  are 
also  the  most  difficult  class  of  foods  to  make  correspond 
with  human  milk.  There  is  no  reason  why  clinical  re- 
sults should  not  be  much  improved,  if  physicians  will 
only  take  time  and  trouble  to  approximate  their  artificial 
food  to  the  natural  aliment,  and  follow  more  uniformly 
nature's  teaching." 
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Comparison  of  Human  Milk  with  Cow's  Milk,  and  Cow's  Milk  Modified. 

Water. 


Human  milk 

Cow's  milk 

Cow's  milk 1 

Water 2 

3 

Cow's  milk 1 

Water 1 

2 

Condensed  milk 

Condensed  milk 1 

Water 9 

10 

Condensed  milk 1 

Water 6 

7 
Imperial  Granum : 

Fat 1.01  ■) 

Albuminoids 10.51  | 

Sugar trace  V 3 

Ash  1.16 

Starch T8.93J 

Milk 32 

Water 64 

99 
Mellin's  Food ; 

Pat 0.15 

Albuminoids 5.95 

Sugar 48.2 

Ash  1.89 

Starch  present 

Milk 48 

Water 48 

99 

Nestl^'s  Food ; 

Fat 1.91] 

Albuminoids 8.23  ] 

Sugar 38.!)2}.....     1 

Ash  1.69  I 

Starch 40.1  J 

Water 10 

11 
Barley-water : 

As  uRuaily  made,  with  Robin-            I  ^ 

son's  barley,  contains  starch..    1.4   f 
Milk 2 

3 
Meigs'  Recipe : 

Cream  2 

Milk 1 

Lime-water ■ 1 

Sugar-water 3 

7 


Reaction. 


Alkaline . 
Acid 


■Acid  . 


Faintly  acid  . , 


Starch. 


3.63 


87.0 
87.0 


95.61 


93.4 
28.0 


89.66 


92.88 


91.69 


90.75 


Total 
solids. 


13.0 
13.0 


72.0 
7.2 

10.34 
7.12 


).26 


11.58 


Fat 


.3-4 
4.0 


2.0 
10.0 

1.0 


Albumi- 
noids. 


f  1..33 
I  0.03 

I  1.36 


r  2.0 
0.004 


0.17 


4.0 


1-2 
4.0 


2.0 
10.0 

1.0 
1.45 


1.38 
0.31 


2.0 
0.17 


2.17 


0.74 


2.66 


1.11 


Sugar. 


6-7 
4.5 


2.25 

60.0 

5.0 
7.14 


1.5 
trace 


1.5 


2.25 
1.44 


3.63 


Ash. 


0.2-4 
0.7 

0.23 

0,35 
2.0 

o.s 


0.23 
0.03 


0.26 


0.35 
0.05 


0.40 


0.14 


0.46 


0.31 


*  The  figures  are  approximate  and  represent  general  averages. 


Anwunt  (o  be  Oimn. — Not  only  is  the  character 'and 
composition  of  the  food  itself  of  importance,  but  the 
amount  to  be  given,  and  the  times  of  giving  it,  demand 
the  physician's  careful  attention.  As  Biedert  remarks, 
the  infant  has  no  instinct  which  guards  against  over- 
feeding. Even  breast-fed  children  are  apt  to  drink  too 
much,  but  those  artificially  fed  have  a  much  greater 
tendency  to  excess,  since  in  general  they  obtain  their 
food  more  quickly,  and  with  less  exertion  on  their  part. 
The  truth  should  be  carefully  impressed  upon  mother 
and  nurse,  that  a  bottle-fed  infant  thrives  best  upon  the 
minimum  amount  of  food  necessary  for  development, 
whereas  any  excess  tends  to  induce  flatulence,  to  interfere 
with  digestion,  and,  if  continued,  to  unfavorably  affect 
nutrition. 

We  have  previously  referred  to  the  very  rapid  increase 
in  the  capacity  of  the  infant  stomach  during  the  first  two 
months  of  life,  while  in  the  third,  fourth,  and  fifth 
months  the  increase  is  but  slight.     Corresponding  with 


this  fact,  it  would  appear  that  while  the  amount  of  nour- 
ishment required  during  the  first  few  days  of  life  is  but 
small,  the  quantity  should  be  rapidly  increased  up  till 
the  end  of  the  second  month,  when  the  increase  may 
become  more  gradual.  A  considerable  increase  in  the 
quantity  needed  usually  takes  place  between  the  sixth 
and  tenth  months.  Dr.  Rotch  quotes  the  results  of 
Smitkin's  investigations  at  the  Children's  Hospital  in  St. 
Petersburg,  to  determine  the  amount  that  should  be  given 
during  the  first  few  weeks  of  life.  He  finds  that  the 
greater  the  weight,  the  greater  is  the  gastric  capacity,  and 
says  that  one  one-hundredth  of  the  initial  weight  of  the 
infant  should  be  taken  as  the  starting  figure  for  each 
meal,  and  to  this  should  be  added  one  gramme  for  each 
day  of  life.  Thus  considering  3,000  grammes  as  the  in- 
itial weight,  30  grammes  (about  |  j.)  will  be  required  dur- 
ing the  first  few  days,  while  by  the  end  of  the  first  month 
the  amount  required  will  be  doubled.  The  following 
tables  have  been  prepared  by  him  to  indicate  the  amount 
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and  frequency  of  feeding  required.  They  should  be  re- 
garded, however,  as  merely  approximate,  for  infants, 
like  adults,  vary  much  both  in  their  appetite  and  power 
of  digestion. 

Oeneral  Rules  for  Feeding. 

The  average  initial  weight  of  infanta  is  3,000  to  4,000  grammes  =  about 
6  to  8  pounds. 

The  average  normal  gain  per  day  in  the  first  5  months  is  20  to  30 
grammes  =  about  1  ounce. 


Intervals  of 
feeding. 

Number    o  f 

Average 

Average 

Age. 

feedings  in 

amount  at 

amount  in 

24  hours. 

each  feeding. 

24  hours. 

Ist  week 

9  hours, 
ax  hours. 

10 
8 

1  oz. 

l>i  to  9  oz. 

10  oz. 

1  to  6  weeks 

12  to  16  oz. 

6  to  12  weeks,  and 

possibly  to  5th  or 

6th  month 

3  hours. 

fi 

.3  to  4  oz. 

18  to  24  oz. 

At  6  months 

3  hours. 

6 

6oz. 

36  oz. 

At  10  months 

'6  hours. 

5 

8oz. 

40  oz. 

The  weipht,  as  well  as  the  age,  is  necessary  to  determine  the  amount 
for  each  feeding  in  the  individul  infant,  the  rule  being  '/loo  ^^  *'^®  initial 
weight  + 1  gramme  for  each  day  during  the  first  month. 

Illustrations  of  above  rule  to  serve  c^s  guides  for  especially  difficult  cases. 


I 

Each  feeding. 


Initial  weight. 


Early  days. 


I 
At  15  days. 


At  3d  days. 


3,000  grms . . 
4,600  grms  ., 
6,000  grms.. 


30  grms.  =  (about 

51). 
45  grms.  =  (about 

|1^). 
60  grm.s.  =  (about 

5  2). 


30  +  15  =  45  grms. 

(about  51>5). 
45  + 15  =  60  grms. 

(about  5  2). 
60  + 15  =  75  grms. 

(about  52>^). 


.30 +  30  =  60  grms. 

(about  5  2). 
45 +  30  =  76  grms. 

(about  5  2X). 
60 +  30  =  90  grms. 

(about  53). 


Directions  for  Feeding. — In  bottle-fed  infants  regular- 
ity in  the  hours  of  feeding  should  be  insisted  on  from  the 
very  beginning.  The  food  should  be  given  at  about 
blood-heat,  99°-100°  F.,  from  a  smooth  glass  bottle  which 
has  no  corners  that  cannot  be  throughly  cleansed.  It  is 
a  wise  precaution  for  the  mother  to  taste  each  bottle  to 
see  that  there  is  nothing  amiss,  and  that  the  nipple  is 
sufficiently  pervious.  Dr.  Parker  recommends  a  pure 
gum  nipple  with  two  holes  as  far  apart  as  possible.  Milk 
coming  through  one  hole  is  not  as  comfortable  to  the  in- 
fant as  when  it  comes  through  two,  and  is  more  apt  to 
induce  attacks  of  choking.  The  infant  should  be  fed 
lying  in  the  nurse's  arms  with  its  head  slightly  raised, 
and  its  body  in  somewhat  the  same  position  as  if  it  were 
being  nursed  at  the  breast.  When  it  has  finished  nursing 
it  should,  if  it  be  drowsy,  be  laid  gently  on  its  right  side 
and  allowed  to  sleep.  Under  no  circumstances  should  it 
be  tossed  about  or  romped  with  shortly  after  it  has  had 
its  food.  The  bottle,  after  the  infant  has  finished  nurs- 
ing, should  be  at  once  removed,  emptied,  and  cleansed  ; 
no  playing  with  it  by  the  child  should  be  permitted.  If 
any  food  remain  in  it  unfinished,  it  must  always  be 
thrown  away,  for  as  the  child  draws  milk  from  the  bot- 
tle, the  air  which  replaces  the  milk  is  that  exhaled  by  the 
child,  and  would  act  quickly  as  a  putrefacient.  In  se- 
lecting and  ordering  tlie  food  for  an  infant,  it  must  al- 
ways be  borne  in  mind  that  no  hard-and-fast  rules  are 
applicable  to  all  infants.  Careful  watching  is  necessary 
to  find  out  that  the  child  thrives,  that  its  flesh  grows 
firm,  and  that  it  makes  a  reasonable  gain  in  weight  from 
week  to  week.  Regurgitation,  flatulence,  hiccough, 
acidity  of  the  stomach,  constipation,  or  diarrhcea,  with 
pains  and  the  passage  of  curds,  or  foul-smelling  or  clayey 
motions,  are  all  evidences  of  indigestion,  and  demand 
careful  consideration  and  rectifying.  The  faeces  should 
be  carefully  examined  for  hyper-acidity  and  undigested 
materials.  Occasionally  saponified  fats  resemble  curds, 
and  may  be  mistaken  for  them,  but  are  at  once  detected 
by  their  solubility  in  alcohol. 

Very  rarely,  in  the  cases  of  immature  and  very  sickly 
babies,  and  of  infants  with  cleft  palate,  the  ordinary 
feeding-bottle  is  ineffectual,  owing  to  the  infants  not 
having  power  to  suck.  Feeding  by  spoon  is  slow  and 
wearisome  to  the  infant.  In  these  cases  Dr.  Jacobi 
recommends  the  use  of  Soltmann's  biberon  pompe.     In 


this  feeding-bottle  simple  pressure  on  the  mouth-piece, 
either  by  the  lips  or  gums  of  the  infant,  or  on  the  ex- 
panded portion  of  the  tube  outside  the  bottle  by  the  fin- 
gers of  the  nurse,  will  cause  the  food  to  escape  from  the 
bottle.  Dr.  Jacobi  says  that  in  many  cases  it  has  done 
good  service.  It  can  be  obtained  of  surgical-instrument 
dealers  in  New  York. 

Oavage. — ^Very  recently  Dr.  Tarnier,  of  Paris,  has  ad- 
vocated the  method  of  gavage  in  infants  prematurely 
born,  or  in  such  as  are  congenitally  weak.  The  appa- 
ratus necessary  for  the  purpose  is  very  simple  :  a  soft 
rubber  catheter.  No.  14  or  15  French,  or  a  piece  of  gutta- 
percha tubing  with  a  small  glass  receptacle,  of  sufficient 
size  to  hold  the  amount  of  milk  to  be  administered,  at- 
tached to  the  distal  end.  The  child  is  placed  on  the 
knee  of  the  nurse  with  its  head  slightly  raised.  The 
tube  is  moistened  with  milk  and  introduced  at  the  base 
of  the  tongue,  and  then  very  gently  forced  down  the 
oesophagus  to  a  distance  of  15  ctm.  The  sound  is  then 
pinched  between  the  two  fingers,  and  the  food  is  intro- 
duced into  the  receptacle.  On  relaxing  the  fingers  and 
raising  the  receptacle  the  food  flows  gently  into  the 
stomach.  Care  must  be  taken  to  remove  the  tube  gently 
and  quickly ;  the  infant  must  then  be  replaced  in  its 
warm  cradle  or  couvreuse.  To  the  weakest  infants  eight 
grammes  of  food  are  given  eveiy  hour.  In  spite  of  this 
feeding,  the  infant  frequently  loses  weight  for  the  first 
few  days,  but  soon  begins  to  gain  steadily.  Dr.  Tarnier 
is  said  to  have  achieved  marvellous  results  by  this 
method. 
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Alexander  D.  Blackader. 

AUDITORY  CANAL,  ECZEMA  AND  DERMATITIS 
OF  THE.  Following  an  example  set  by  the  Editor  of 
the  Refebknce  Handbook,  in  his  very  practical  treatise 
entitled  "  A  Manual  of  Diseases  of  the  Ear,"  I  shall,  in 
this  article,  make  no  attempt  to  draw  a  fine  and  accurate 
line  of  distinction  between  those  acute  and  chronic  in- 
flammations of  the  skin  lining  the  auditory  canal  which 
are  clearly  and  unmistakably  SQzematous  in  their  nature, 
and  those  others  which,  in  greater  or  less  degree  depart- 
ing from  this  standard,  jiresent  rather  the  clinical  features 
of  a  simple  dermatitis  accompanied  by,  or  not  accom- 
panied by,  consecutive  inflainmation  of  the  underlying 
perichondrium  and  periosteum.  Many  of  my  readers 
have  found,  and  others  of  my  readers  will  surely  find, 
that  in  practice  the  line  of  distinction  between  these  two 
varieties  of  inflammation  is  often  entirely  undiscoverable, 
and  that  any  attempt  to  lay  down  an  infallible  rule  for 
its  detection,  based  upon  the  varying  classifications  of 
writers  on  dermatology,  will  surely  be  misleading,  and 
in  practice  quite  profitless,  at  least  when  they  come  to 
consider  the  subject  of  dermatology  as  applied  to  the  ex- 
ternal auditory  canal. 

A  study  of  the  subject  of  eczema  as  the  disease  affects 
any  portion  of  the  skin,  demonstrates  the  fact  that  under 
this  title  have  been  grouped  together  a  great  number  of 
varying  lesions,  so  that  it  is  common  to  speak  of  the 
"protean  aspects"  of  eczema.  In  the  auditory  canal 
so-called  characteristic  lesions  of  the  disease  are  more 
commonly  wanting  than  is  the  case  in  eczema  of  other 
regions ;  thus,  for  example,  the  vesicles  of  an  acute  ec- 
zema— a  very  helpful  sign  iu  diagnosticating  the  disease 
elsewhere — are  almost  never  discoverable  ;  and  the  sub- 
jective symptom  of  itching — considered  so  characteristic 
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of  eczema,  although,  of  course,  not  pathognomonic  of 
eczematous  inflammation — while  generally  present,  is, 
nevertheless,  occasionally  absent  in  what,  but  for  this 
single  exception,  would  be  most  manifestly  an  eczema- 
tous dermatitis  of  the  canal.  It  becomes  us  to  be  care- 
ful how  we  give  names  to  diseased  conditions  before  we 
clearly  understand  what  they  are,  lest  we  be  misled  by 
the  very  system  of  classification  which  is  supposedly  in- 
tended for  our  guidance.  "  Lucus  a  non  lucendo  : " 
let  us  beware  lest  we  fail  to  see  the  wood,  not  indeed  for 
the  trees,  but  for  the  labels  that  a  multiplicity  of  guides 
has  tacked  upon  the  trees. 

There  is,  of  course,  such  a  thing  as  a  well-marked 
eczematous  inflammation  of  the  auditory  canal ;  as,  for 
example,  in  the  case  of  a  suddenly  occurring  invasion  of 
this  region  by  a  typical  eczema  which  has  spread  from 
the  auricle ;  or,  again,  in  a  case  marked  by  the  sudden 
onset  of  such  a  symptom  as  erythema,  accompanied  by 
slight  burning  pain  and  itching,  and  occurring  in  the 
auditory  canal  of  a  person  in  whom  careful  examination 
has  demonstrated  the  absence  of  any  form  of  otitis  media 
on  the  one  side,  or  of  any  affection  of  the  skin  covering 
the  auricle  or  other  parts  of  the  body  on  the  other,  and 
where,  moreover,  the  absence  of  any  chemical  or  mechan- 
ical irritation  of  the  skin  surface  of  the  canal  can  be  pos- 
itively proved.  Undoubtedly,  also,  there  is  such  a  thing 
as  a  simple  dermatitis  of  the  canal,  caused  by  chemical  or 
mechanical  irritation,  and  occurring  in  a  person  who  has 
never  given  evidence  of  any  tendency  to  eczematous  or 
eczematoid  inflammation  of  the  skin.  But  between  these 
two  extremes  lies  an  almost  infinite  series  of  gradations, 
and  these  middle-ground  cases  are  the  ones  most  com- 
monly seen  in  practice.  In  a  goodly  proportion  of  such 
cases  positive  diagnosis  between  eczematous  and  non- 
eczematous  dermatitis  of  the  canal  can  only  be  made 
after  a  patient  has  been  for  some  time  under  observation, 
long  enough  for  his  physician  to  have  observed  the  ten- 
dencies of  the  disease  rather  than  its  precise  local  lesions  ; 
while  in  some  instances,  the  physician  never  can  say  posi- 
tively whether  or  not  there  be  an  eczematous  element 
in  the  case. 

When  we  come  to  consider  what  is,  at  least  in  our  pa- 
tients' estimation,  the  most  practical  aspect  of  the  ques- 
tion under  such  circumstances,  viz. ,  the  treatment  of  the 
disease,  it  is  an  undoubted  fact  that,  so  far  as  local  meas- 
ures are  concerned,  it  makes  no  difference  whether  ecze- 
ma be  or  be  not  the  chief  causative  element  in  the  case, 
provided  that  the  idiosyncrasies  of  a  typical  eczema, 
during  its  earlier  stages,  in  regard  to  the  use  of  certain 
external  applications  (as  notably  water,  strong  prepara- 
tions of  tar,  and  strong  irritants  generally),  be  borne  in 
mind,  and  that  these  idiosyncrasies  be  carefully  respected 
in  any  doubtful  case,  the  physician  acting  upon  the  as- 
sumption that  such  case  is  one  of  pure  eczema. 

Acute  Eczema. — Acute  eczema  of  the  auditory  canal 
may  occur  either  as  the  extension  of  an  acute  or  chronic 
eczema  of  the  auricle,  or  as  a  purely  local  lesion.  When 
occurring  primarily  and  wholly  within  the  auditory  mea- 
tus, it  is  a  rare  affection,  and  the  writer  cannot  remember 
at  this  moment  having  seen  a  single  case  of  primary 
acute  eczema  thus  limited  in  its  area.  As  the  extension 
of  an  eczematous  inflammation  previously  existing  upon 
the  auricle,  an  acute  eczema  of  the  canal  is  by  no  means 
uncommon  :  as  the  exacerbation  of  a  chronic  eczematous 
dermatitis  limited  to  the  canal,  it  is  of  quite  frequent 
occurrence :  while  a  purely  traumatic  dermatitis  of  the 
canal,  in  a  patient  predisposed  to  eczema,  is  quite  apt  to 
present  well-marked  features  of  the  eczematous  process 
at  some  period  of  its  course  ;  possibly  at  the  very  be- 
ginning, in  a  striking  disparity  shown  between  the  vio- 
lence of  the  exciting  cause  and  the  resulting  symptoms  ; 
possibly  later  on,  by  the  manifestation  of  a  special  ten- 
dency to  chronicity,  by  the  production  of  an  unusual  de- 
gree of  itching  and  a  surprisingly  protracted  and  abundant 
desquamation  ;  or,  it  may  be,  finally,  by  yielding  to  treat- 
ment only  after  a  course  of  internal  medication,  directed 
toward  improvement  of  the  gastro-intestinal  and  hepatic 
digestion,  and,  in  this  way,  toward  an  elimination  of  im- 
perfectly oxidized  matters  from  the  blood,  has  indirectly 


proved  the  existence  of  a  so-called  "  gouty  dyscrasia  "  to 
be  a  part  cause,  or  a  chief  cause  of  the  skin  lesion. 

The  subjective  symptoms  of  an  acute  eczema  are  pain 
in  the  ear,  shortly  followed  by  a  diminution  in  the  hear- 
ing power,  and  commonly  followed  by  tinnitus,  and  by 
a  feeling  of  fulness  in  the  head.  All  of  these,  it  will  be 
noticed  by  the  reader,  are  equally  symptoms  of  an  acute 
otitis  media.  How,  then,  may  these  two  affections,  in 
their  incipient  stage,  be  diagnosticated  the  one  from  the 
other  1  Such  diagnosis  based  upon  symptoms  alone 
would  be  difficult  in  any  case,  impossible  in  many  cases. 
Provided  it  was  known  that  the  patient  had  not  pre- 
viously been  troubled  by,  or  affected  by,  chronic  eczema- 
tous dermatitis  of  the  canal,  the  association  of  a  sensation 
of  itching  with  the  four  otjjer  symptoms  just  mentioned 
would  justify  the  physician  in  suspecting  eczema  of  the 
canal  as  the  cause  of  all  five  symptoms  ;  and  if,  in  addi- 
tion, he  learned  that  the  pain  was  of  a  burning  or  prick- 
ing character  rather  than  lancinating,  that  it  seemed  to 
the  patient  to  be  very  strictly  limited  to  the  ear,  and  not 
felt  deeply  within  the  head,  or  radiating  widely  from  the 
ear,  and  that  the  hearing  power  was  but  slightly  dimin- 
ished, and  the  tinnitus  not  very  annoying,  he  would  have 
additional  grounds  for  so  suspecting. 

The  objective  symptoms  presented  would  be  an  ery- 
thema of  the  wall  of  the  auditory  canal,  probably,  but 
not  invariably,  involving  its  entire  surface,  and  usually 
implicating  the  dermoid  surface  of  the  drum-membrane. 
But  the  examiner  would  be  very  apt  to  discover  a  degree 
of  stenosis  of  the  canal  so  great  as  to  preclude  a  thorough 
inspection  of  its  wall,  and,  in  many  instances,  advanced 
to  such  a  point  as  completely  to  prevent  a  view  of  its 
fundus,  that  is,  of  the  membrane.  At  a  very  early  stage 
of  the  process  it  might  be  possible  to  detect  a  vesicular 
lifting  of  the  epidermal  layer  over  some  part  of  its  extent 
(an  appearance  which  the  writer  himself  has  never  de- 
tected in  eczema  of  this  region,  although  he  believes 
himself  to  have  seen  it  in  a  case  of  impetigo  contagiosa 
involving  the  canal  lining).  At  a  little  later,  although 
still  a  very  early  stage  of  the  process,  and  perhaps  within 
a  few  hours  of  its  beginning,  the  walls  of  the  canal  might 
be  seen  to  present  a  moist  appearance,  being  already 
coated  with  the  discharge, — atflrst  serous,  afterward  sero- 
purulent,  and  perhaps  profuse  in  amount, — which  is  ex- 
uded from  the  surface  of  the  inflamed  skin. 

Such  an  examination  as  has  been  just  indicated,  if  con- 
ducted by  speculum,  would  be  painful  to  the  patient, 
perhaps  intolerably  so,  and,  therefore,  not  permitted  ;  so 
that,  for  inspection  of  the  canal,  its  partial  straightening 
and  dilatation  by  gentle  traction  on  the  auricle,  would 
have  to  sufllce  the  examiner,  and  by  such  examination  he 
would,  in  most  instances,  be  able  to  see  but  a  short  dis- 
tance beyond  the  meatus.  Nay,  more,  this  very  traction 
in  itself  would  be  apt  to  cause  the  patient  pain  ;  but,  as 
a  compensation  to  the  examiner  thus  hampered  in  his  in- 
vestigation, it  should  be  stated  that  decided  pain  result- 
ing from  gentle  traction  on  the  auricle  is  in  itself  an  in- 
dication of  inflammation  seated  in  the  auditory  canal, 
although,  of  course,  no  proof  of  its  being  limited  thereto  ; 
and  that  extreme  pain  on  traction  of  the  auricle  is  an  in- 
dication rather  of  phlegmonous  inflammation  located 
near  the  meatus,  and  notably  of  furuncle,  than  a  sign  of 
an  inflamed  condition  of  the  inner  portion  of  the  canal 
wall,  whether  existing  independently  of,  or  as  secondary 
to,  intra-tympanic  inflammation.  Such  extreme  pain  at- 
tending traction  on  the  auricle,  added  to  the  subjective 
symptoms  of  pain  in  the  ear  (especially  if  notably  in- 
creased from  tiie  start  by  movements  of  the  jaw  in  chew- 
ing), of  slight  deafness  and  tinnitus,  and  slight  fulness  in 
the  head,  and  very  often  slight  itching,  should  lead  the 
examiner  to  search  for  proiiiinent  and  tender  spots  near 
the  meatus,  and,  at  least  for  the  moment,  to  suspect  the 
existence  of  one  or  more  furuncles  as  the  sole  cause  of 
his  patient's  discomfort ;  and  it  would  be  only  after  ex- 
cluding these  that  he  could  assume  the  existence  of  a  more 
diffused  and  probably  eczematous  inflammation  of  the 
canal  as  its  more  probable  cause. 

Tenderness  to  pressure,  made  either  in  front  of  the 
tragus  or  close  to  the  insertion  of  the  auricle  over  the 
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mastoid  process — rather  in  the  former  than  in  the  latter 
situation,  but  possibly  in  both— is  an  objective  symp- 
tom present  in  acute  eczema' when  severe  in  its  degree  ; 
present  also  in  furuncularand  other  severe  inflammations 
of  the  canal  walls  ;  and,  as  is  well  known,  in  severe  in- 
tra-tympanic  inflammations.  The  existence  of  swelling 
in  front  of,  immediately  below,  or  behind  the  auricle, 
common  to  all  forms  of  violent  inflammation  within  the 
ear,  is  an  earlier  symptom  in  extra-  than  it  is  in  intra- 
tympanic  inflammation  ;  and,  while  in  disease  of  the 
tympanum  it  ischiefly  over  the  mastoid  process  that  we 
expect  to  find  the  swelling,  in  inflammation  of  the  canal 
walls  we  look  rather  to  the  skin  area  in  front  of  the  tra- 
gus, and  to  that  lying  immediately  below  the  pinna,  as 
likely  to  be  the  chosen  seats  of  such  swelling  :  and  this 
is  so  because  in  inflammation  of  the  canal  walls  it  is 
rather  an  implication  of  the  lymphatic  vessels  than  of  the 
periosteal  covering  of  the  temporal  bone  that  is  concerned 
as  chief  producing  factor  of  the  swelling.  For  the  same 
reason  it  is  found  that  the  lymphatic  glands  lying  over 
the  mastoid,  below  the  auricle,  and  over  the  parotid 
gland,  are  more  apt  to  be  involved  in  extra-  than  in  intra- 
tympanic  inflammation — a  point  that  the  physician  will 
not  infrequently  find  helpful  in  diagnosticating  diseases 
of  the  ear  ;  although  it  is  one,  among  many  clinical  indi- 
cations, the  value  of  which  he  should  aim  rather  to  un- 
derestimate than  to  overestimate. 

Probably  enough  has  already  been  said  regarding  the 
early  symptoms,  both  subjective  and  objective,  accom- 
panying an  idiopathic  acute  eczema  limited  to  the  audi- 
tory canal,  to  show  that  the  positive  diagnosis  of  this 
affection,  when  seen  for  the  first  time  within  a  day  or 
two  of  its  incipiency,  is  fraught  with  difficulty,  and  may 
be  not  only  well-nigh,  but  quite  impossible,  and  that  in 
such  cases  it  is  only  from  the  subsequent  course  of  the 
disease  that  it  can  be  positively  identified.  One  means  of 
diagnosis  between  this  form  of  dermatitis  of  the  canal  and 
the  acute  otitis  media  for  which  it  might  be  mistaken, 
would  be  the  inflation  of  the  tympanum  by  Politzer's 
method,  or  by  catheter  ;  and  in  very  mild  cases,  accom- 
panied by  a  slight  degree  of  pain,  or  where  an  ocular  ex- 
amination of  the  membrana  tympaui  being  practicable,  it 
is  seen  to  occupy  the  normal  plane  and  to  be  almost  free 
from  congestion,  this  procedure  would  be  entirely  justi- 
fiable. In  such  cases,  however,  it  would  seldom  or  never 
be  necessary  ;  as  the  examination  by  other  means,  and 
notably  by  speculum,  would  have  shown  the  disease  to 
be  clearly  limited  to  the  outer  portion  of  the  auditory 
canal.  On  the  other  hand,  where  stenosis  of  the  canal 
rendered  a  good  view  of  the  membrane  impossible  of  at- 
tainment, this  very  stenosis,  coupled  with  the  marked 
pain  and  unusually  pronounced  deafness  and  tinnitus, 
which  together  had  led  the  physician  to  suspect  the  tym- 
panic cavity  as  either  the  primary  seat  of  the  whole 
trouble,  or  at  least  as  secondarily  involved  (through  con- 
gestion of  its  vessels),  and  that,  too,  in  a  marked  degree, 
would,  or  sJiould,  forbid  the  inflation  of  the  drum  by 
any  method  as  a  means  of  establishing  a  more  accurate 
diagnosis.  The  interests  of  the  patient  in  such  a  case 
would  not  so  emphatically  demand  an  accurate  diagno- 
sis as  to  justify  the  risk  of  exacerbating  a  suspected 
otitis  media  by  inflating  the  tympanum  during  its  early 
and  acutely  painful  stage ;  while  the  line  of  treatment 
to  be  adopted  under  such  circumstances  should  be  one 
equally  suitable  for  an  acute  inflammation  of  the  exter- 
nal, or  for  one  of  the  middle  ear,  and  harmful  to  neither. 
It  may  sound  strange  to  some  of  my  readers,  but  I  make 
bold  to  say  that,  in  a  doubtful  case  of  this  kind,  a  para- 
centesis of  the  drum-membrane,  made  despite  the  exist- 
ing stenosis  of  the  canal  and  without  a  view  of  the  mem- 
brane previously  obtained,  and  executed  (as  in  skilled 
hands  It  could  be  even  under  such  adverse  conditions) 
in  the  hope  of  promptly  relieving  a  severe  otitis  media 
whose  existence  was  strongly  suspected,  would  be  far 
more  justifiable  than  would  be  the  tentative  use  of  infla- 
tion as  a  means  of  diagnosis  alone  ;  while  as  a  method  of 
treatment  such  inflation,  under  such  conditions,  would 
be  absurdly  out  of  place,  and  would  be  dangerous  to  the 
patient.     As  the  writer  has  already  stated  in  his  article 


on  the  examination  of  the  ear  (Vol.  II.  of  Reference 
Handbook,  p.  577),  it  is  not  admissible  to  inflate  the 
tympanum  by  any  method  for  diagnostic  purposes  when 
decided  pain  in  the  ear  is  present.  It  is  true  that  very 
rarely,  and  under  special  conditions,  the  otological  spe- 
cialist may  see  fit  to  assume  the  responsibility,  and  the 
commonly  involved  risk,  of  violating  a  rule  thus  boldly 
expressed  ;  but  in  all  courtesy  it  may  be  added  that  the 
general  practitioner  will  err  on  the  safe  side,  and  will 
thereby  consult  his  own  interests,  if  he  keep  the  rule  in- 
violate. 

Treatment  in  this  early  stage  of  an  acute  eczema,  as  in 
the  early  stage  of  an  acute  otitis  media,  should  be  di- 
rected toward  a  relief  of  the  congestion  underlying  the 
inflammation.  Rest  in  bed,  a  mild  cathartic,  and  the  ab- 
straction of  blood  by  leeches,  or  by  the  artificial  leech, 
applied  in  front  of  the  tragus,  are  the  chief  means  to  be 
used  for  this  purpose.  Pain,  if  severe,  may  be  relieved 
by  the  application  of  dry  heat  to  the  affected  side  of  the 
head,  supplemented,  if  need  be,  by  the  internal  or  hypo- 
dermic administration  of  morphine,  or  of  some  other  nar- 
cotic. Cocaine  solutions,  laudanum,  almond  oil,  etc., 
should  not  be  dropped  into  the  ear. 

This  line  of  treatment  is,  of  course,  equally  applicable 
to  a  primary  and  to  a  secondary  acute  eczema  in  its 
early  stage.  As  soon  as  a  discharge  from  the  ear  makes 
its  appearance,  it  becomes  necessary  to  resort  to  gentle 
syringing  of  the  canal,  more  or  less  frequently  repeated, 
in  order  to  remove  as  quickly  as  possible  the  exuded  se- 
cretion, which  experience  has  proved  to  be  more  irritat- 
ing to  the  inflamed  skin  than  is  the  warm  water  em- 
ployed for  its  removal. 

Acute  Eczema,  occurring  in  the  course  of  Chronic  Sup- 
puration of  the  Tympanum,  and  the  same  occurring  as  the 
Exacerbation  of  a  Chronic  Dermatitis. — Acute  inflam- 
mation of  the  auditory  canal  walls  is,  as  is  well  known, 
no  uncommon  occurrence  during  the  course  of  a  chronic 
suppurative  otitis  media.  Occasionally  an  unusual  sud- 
denness in  onset  and  an  unusual  violence  in  the  attack, 
and  a  disproportion  between  its  violence  and  the  degree 
of  intra-tympanic  inflammation,  together  with  the  ap- 
pearance of  a  very  profuse  and  greatly  augmented  dis-. 
charge,  the  rapid  involvement  of  the  skin  over  the  auri- 
cle and  adjoining  the  same,  and  possibly  the  presence, 
synchronously,  on  some  distant  part  of  the  body  of  a  dis- 
tinctively eczematous  eruption,  may  combine  to  show  the 
new  symptoms  to  be  due  to  eczema  of  the  canal,  rather 
than  to  any  of  the  more  serious  conditions  lying  deeper 
within  the  ear,  which  are,  indeed,  in  nine  cases  out  of 
ten,  the  underlying  cause  of  such  secondary  trouble  in 
the  outer  ear.  An  improper  local  treatment  of  the  pre- 
existing chronic  otitis  media  is  often  the  excitor  of  this 
condition,  and  the  writer  recalls  one  instance,  recently 
observed,  where  the  insufflation  of  iodoform  powder  in  a 
case  of  scantily  discharging  otitis  media  pretty  evidently 
served,  on  two  separate  occasions,  to  excite  a  violent  ec- 
zema of  the  canal  and  auricle  in  a  little  patient  in  whom 
other  indications  of  a  predisposition  to  eczema  had  been 
present.  On  both  occasions  the  use  of  a  mild  mercurial 
cathartic,  followed  by  a  pretty  free  dosing  with  bicarbo- 
nate of  soda  for  several  days,  and  combined  with  the  use 
of  starch  dustings  of  the  acutely  inflamed  auricles,  suf- 
ficed to  quiet  the  severe  symptoms  and  to  cause  a  rapid 
disappearance  of  the  complicating  eczema.  The  extreme 
stenosis  of  the  canal,  and  the  great  tenderness  of  its  in- 
flamed and  swollen  walls,  almost  entirely  precluded  the 
use  of  the  syringe  during  tliese  attacks,  although  both  he- 
fore  and  after  their  occurrence  its  employment  had  been 
found  an  indispensable  element  in  the  treatment  of  the 
discharging  otitis  media. 

As  already  remarked,  this  occurrence  of  an  acute  ec- 
zema of  the  canal  during  the  course  of  a  chronic  suppu- 
rative otitis  media  is  a  rare  phenomenon  in  aural  surgery. 
A  far  more  common,  and  indeed  the  most  common, 
method  of  occurrence  is  that  in  which  an  acute  eczema 
suddenly  supervenes  upon,  and  appears  as  the  exacerba- 
tion of,  a  chronic  dermatitis  of  the  canal.  Under  these 
circumstances,  a  valuable  aid  to  diagnosis  generally  exists 
in  the  history  of  the  pre-existing  chronic  affection ;  but 
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this  is  not  invariably  the  case,  forasmuoli  as  chronic  der- 
matitis of  the  canal  may  exist  for  years  without  making 
its  presence  evident  by  symptoms  which  are  annoying  to 
the  person  affected ;  and  this,  of  course,  is  particularly 
liable  to  be  true  in  the  case  of  a  patient  who  is  of  a  low 
order  of  intelligence,  and  of  a  disposition  not  easily  af- 
fected by  trifling  symptoms. 

In  its  method  of  manifestation  such  an  acute  eczema 
would  differ  little,  if  at  all,  from  the  primary  form,  or 
from  that  secondary  to,  and  dependent  upon,  the  chemi- 
cal irritation  produced  by  the  discharge  from  an  otitis 
media,  or  by  the  medicaments  used  in  combating  this 
latter ;  and  the  treatment  of  the  condition  would  be  the 
same  in  all  three  cases: 

Chronic  Ec^ematous  Datnatitis. — And  now,  finally,  we 
come  to  a  consideration  of  that  chronic  inflammation  of 
the  skin  of  the  external  auditory  canal,  which  is  one  of 
the  commonest  of  those  conditions  which  the  aural  sur- 
geon is  called  upon  to  treat ;  a  condition  that,  whatever 
be  its  exciting  cause  of  origin,  or  whatever  its  method 
of  manifestation,  probably  owes  its  existence,  in  the  flrst 
instance,  in  a  vast  majority  of  cases,  to  a  perversion  in 
the  constitution  of  the  patient's  blood,  brought  about  by 
faulty  elaboration  of  its  constituents,  and  existing  in 
what  is  known  as  the  "  gouty  "  or  "  lithsemic  dyscrasia." 
The  ill-understood  condition  of  the  nervous  system 
known  as  "neurasthenia,"  may  in  some  instances  play 
the  part  of  causative  agent  in  initiating  or  maintaining 
this  chronic  dermatitis;  but  "neurasthenia,"  and  that 
other  and  far  commoner  condition  clinically  recognized 
by  all  physicians,  though  accurately  understood  by  none, 
and  known  as  "  struma,"  or  the  "strumous  diathesis," 
are  probably  rather  causative  agents  in  the  production 
of  acute  eczema  of  the  canal,  or  of  the  acute  exacerbations 
of  a  chronic  eczema,  than  they  are  of  a  chronic  dermati- 
tis in  this  region  which  only  occasionally,  or  it  may  be 
never,  presents  well-marked  features  of  the  typically  ec- 
zematous  process. 

The  rather  common  coincidence  of  a  more  or  less  dis- 
tinctly eczematous  dermatitis  of  the  auditory  canal,  acute 
or  chronic,  with  a  catarrhal  condition  of  the  naso-pha- 
ryngeal  mucous  lining,  has  led  some  observers  to  suspect 
the  existence  of  a  "reflex "  connection  of  cause  and  effect 
between  the  throat  lesions  and  those  in  the  ear  ;  and  such 
a  relation  between  the  two  sets  of  lesions  and  symptoms 
cannot  be  positively  denied ;  yet  to  the  wi'iter  it  appears 
equally  reasonable  to  assume  that  in  such  a  case  the  pha- 
ryngeal and  aural  troubles  are  simply  coincident,  and 
that  both  are  equally  the  secondary  manifestations  of  an 
underlying  dyspeptic  or  "  gouty  "  poisoning  of  the  pa- 
tient's blood. 

A  like  relation,  and  one  seemingly  of  a  more  indisput- 
ably "reflex"  nature,  subsists  between  dermatitis  of  the 
auditory  canal  and  functional  or  patliological  disturb- 
ances in  the  uterus  and  ovaries  ;  for  it  is  a  matter  of 
common  observation  among  aural  surgeons  that  this  form 
of  aural  disease  is  of  frequent  occurrence  in  women 
affected  with  disturbance  in  these  distant  organs,  and  par- 
ticularly in  those  reaching  the  menopause  ;  and  that  in 
such  cases  the  aid  not  only  of  the  family  physician,  but 
occasionally  also  of  the  gynecologist,  is  demanded  for  the 
radical  and  permanent  cure  of  the  obstinately  recurring 
aural  affection. 

In  chronic  eczematous  dermatitis  there  is  seldom  or 
never  a  profuse  fluid  excretion,  the  presence  of  an  abun- 
dant discharge  generally  signifying  an  exacerbation  of 
the  disease.  The  discharge,  when  present,  may  be  serous, 
sero-sauguineous,  or  sero-purulent  in  character  ;  is  inter- 
mingled with  a  greater  or  less  quantity  of  desquamated 
epithelial  scales,  and  is  apt  to  have  a  bad  odor  of  a  pecu- 
liarly pungent  character,  and  different  from  the  equally 
disagreeable  smell  of  a  discharge  originating  in,  and  pro- 
ceeding wholly  from,  the  tympanum.  The  desquamative 
process  is  always  present  in  greater  or  less  degree  ;  some- 
times evidenced  only  by  a  furfuraceous  coating  of  the 
canal  wall,  which  in  such  cases  may  be  slightly  con- 
gested, or  may  appear  of  the  normal  color  ;  sometimes 
shown  in  a  shedding  of  veritable  sheets  of  skin  which  may 
be  superimposed  and  packed  together  so  as  to  form  a  diy 


occluding  plug ;  sometimes  shown  in  the  presence  of  a 
blotting-paper-like  mass  of  mingled  epidermis  and  foul 
pus  or  sero-pus,  so  as  to  form  a  moist  occluding  plug. 
The  walls,  more  or  less  congested,  are  often  considerably 
thickened  as  the  result  of  the  chronic  dermatitis  itself, 
or  of  the  latter  combined  with  the  thickening  left  by  in- 
tercurrent attacks  of  periostitis  and  perichondritis  ;  and, 
of  course,  from  such  thickening  there  results  a  stenosis  in 
the  calibre  of  the  canal.  This  thickening  of  its  dermal 
wall,  involving  the  outer  surface  of  the  drum-membrane, 
leads  to  decided  impairment  of  the  hearing-power,  an  im- 
pairment increased  of  course  by  obstruction  of  the  canal 
calibre  from  an  epidermal  plug  when  such  is  present, 
further  increased  by  the  stenosis  of  the  canal  where  this 
exists,  and,  as  in  the  case  of  a  transient  acute  inflamma- 
tion of  the  canal  lining,  dependent  also  in  part  upon  a 
secondary  congestion  and  thickening  of  the  tympanic 
mucous  membrane,  or  upon  the  presence  within  the  tym- 
panum of  an  effusion  from  its  walls  thus  secondarily  in- 
volved in  the  inflammatory  process. 

From  what  has  just  been  said,  the  reader  will  naturally 
and  properly  infer  that  a  marked  degree  of  deafness  is 
characteristic  rather  of  a  chronic  dermatitis  than  of  an 
acute  eczema  of  the  auditory  canal.  From  what  was 
said  shortly  before  concerning  the  common  coincidence 
of  naso-pharyngeal  catarrh  with  external  otitis,  he  will 
with  equal  propriety  infer  that  the  intra-tympanic  fac- 
tors of  such  deafness  may,  in  the  case  of  both  acute  and 
chronic  otitis  externa,  be  equally  or  more  dependent  in 
origin  upon  the  pharyngeal  lesions  than  they  are  upon 
those  co-incidentally  existing  in  the  external  auditory 
canal. 

Among  the  rarer  phenomena  attendant  upon  a  chronic 
dermatitis  of  the  canal  is  the  appearance  of  polypoidal 
growths  springing  from  some  point  of  the  canal  wall,  and 
owing  their  origin  to  the  supervention  of  actual  ulcera- 
tion of  the  wall  or  of  localized  necrosis  of  the  underly- 
ing bone.  It  is  probable  that  the  presence  of  fungous 
growths  in  the  ear  is  as  frequently  due  to  a  chronic  der- 
matitis as  it  is  to  any  other  cause  ;  the  .sporules  of  these 
fungi  lodging  and  finding  a  soil  suited  to  their  growth 
in  the  scantily  secreting  lining  of  the  canal,  just  as  they 
do  occasionally  in  the  similarly  secreting  lining  of  the 
tympanic  cavity  during  the  late  stage  of  a  diminishing 
purulent  inflammation  of  this  cavity.  This  condition, 
which  is  to  be  regarded  as  rather  an  accidental  compli- 
cating symptom  than  as  a  self-exi.sting  disease,  will  be 
found  fully  discussed  under  the  heading  of  "Parasitic 
Inflammation  of  the  External  Auditory  Canal,"  in  Dr. 
Frank  BuUer's  article  describing  the  congenital  defects, 
diseases,  and  injuries  of  that  canal  (Vol.  I.  of  this  Ref- 
erence Handbook,  pp.  420  and  421).  No  better  means 
exists  for  the  destruction  of  these  growths, — at  least  where 
they  are  confined  wholly  to  the  canal,  and  probably  also 
in  most  other  cases, — than  thq  nitrate  of  silver  treatment, 
presently  to  be  mentioned  as  a  leading  remedy  in  com- 
bating the  external  otitis  they  so  commonly  accompany. 
In  certain  rare  instances  the  long  persistence  of  a  chronic 
suppurative  otitis  media,  resulting  in  extensive  destruc- 
tion of  the  membrana  tympani,  and  a  subsequent  cover- 
ing of  the  exposed  tympanic  wall  by  cicatricial  mem- 
brane, appears,  as  it  were,  to  convert  the  exposed  portion 
of  the  tympanic  cavity  thus  lined  with  epithelium  into  the 
inner  extremity  or  fundus  of  the  auditory  canal,  and  to 
give  rise  therein  to  a  very  persistent  form  of  desquama- 
tive dermatitis  of  its  wall.  This  condition  may  be  re- 
garded either  as  a  desquamative  inflammation  of  the  tym- 
panum, or  as  a  deep-seated  inflammation  of  the  wall  of 
the  external  auditory  canal,  to  which  this  cicatrized  por- 
tion of  the  tympanum  has  been  added  as  a  sort  of  patho- 
logical annex.  The  freeing  of  such  a  deeply  lying  and 
irregularly  shaped  cavity  from  the  dense  plug  of  epi- 
thelium, more  or  less  mixed  with  pus,  that  in  certain  cases 
tightly  occludes  it,  is  a  task  of  no  little  difficulty.  One 
case  of  this  kind,  in  which  it  seemed  that  a  distinctively 
eczematous  element  entered  into  the  nature  of  the  patho- 
logical process,  and  where  several  fragments  of  wood 
were  discovered  beneath  the  occluding^  plug,  has  been 
briefly  described  by  the  writer  in  his  article  on  "  Foreign 
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Bodies  in  the  Tympanum"  (Handbook,  Vol.  VII.,  p. 
359). 

A  somewhat  similar  case,  but  one  in  which  the  intra- 
tympanic  space  is  almost  exclusively  involved,  is  at 
present  under  the  writer's  observation  at  the  Vanderbilt 
Clinic.  The  analogy  existing  between  the  condition  in 
which,  from  chronic  desquamative  inflammation,  the 
auditory  canal  becomes  occhided  with  a  laminated  plug 
of  epithelium  more  or  less  mingled  with  pus-cells  (a  con- 
dition by  some  writers  termed  "keratosis  obturans  "), 
and  the  so-called  "cholesteatoma"  of  the  tympanum  of 
wholly  intra-tympanic  origin,  has  been  pointed  out  by 
Dr.  BuUer  in  the  article  already  cited  (Vol.  I. ,  p.  420). 
The  process  is  the  same  in  both  instances,  and  some  of 
these  cases  appear  to  lie  in  the  borderland  between  a  pure 
and  it  may  be  a  primary,  external  otitis,  and  that  form  of 
otitis  media  characterized  by  the  accumulation  of  a  con- 
siderable mass  of  inspissated  pus  and  caseous  matter  in 
the  tympanic  vault  and  antrum,  which  leads  ultimately 
to  mastoid  sclerosis. 

The  treatment  of  chronic  dermatitis  of  the  auditory 
canal  may  be  divided  into  two  heads,  comprising,  respec- 
tively, the  constitutional  treatment  of  the  dyspeptic  con- 
dition, or  of  the  "  lithaemic  dyscrasia,"  the  "  strumous 
dyscrasia,"  or  state  of  neurasthenia, — one  or  the  other  of 
which  will  almost  always  be  found  to  underlie  the  local 
pathological  processes  in  the  ear, — and  the  purely  local 
treatment  of  these  local  lesions.  Of  these  two  lines  of 
treatment,  the  former  demands  no  special  discussion  in 
this  place  ;  concerning  the  latter,  it  will  be  proper  to  say 
a  few  words  before  bringing  our  article  to  a  close. 

Except  during  the  acute  exacerbations  of  the  disease, 
whose  treatment  has  already  been  sufficiently  indicated 
under  the  heading  of  "  Acute  Eczema,"  no  better  local 
application  for  controlling  the  inflammation  can  be  found 
than  is  the  filling  of  the  canal,  from  time  to  time,  with 
solutions  of  nitrate  of  silver,  varying  in  strength  from 
30  to  180  grains  to  the  ounce.  The  method  of  employing 
such  a  solution  is  as  follows  :  The  canal  should  first  be, 
so  far  as  possible,  cleared  of  pus  and  epithelium  by 
syringing  with  warm  water.  It  should  then  be  dried 
with  absorbent  cotton.  Next,  the  patient  being  directed 
to  lay  his  head  on  a  table,  so  as  to  bring  the  axis  of  the 
canal  to  a  vertical  position,  the  physician  should  fill  the 
canal  with  the  solution  by  means  of  a  dropper.  The 
patient  is  then  told  to  report  to  the  operator  as  soon  as 
he  experiences  a  sensation  of  heat  in  the  filled  ear,  and 
directly  he  so  reports,  the  solution  is  to  be  immediately 
syringed  out  again  with  warm  water.  The  canal  is  then 
dried  once  more,  and  then  thoroughly  smeared  with  vas- 
eline, or  borated  vaseline,  or  weakly  carbolated  vaseline, 
and  the  operation  is  done.  Such  an  application  may  be 
made  once  a  week,  or  once  in  every  ten  days  in  the  less 
severe  cases ;  twice  a  week  in  those  of  greater  severity. 
The  strength  of  the  solution  selected  should  be  in  inverse 
ratio  to  the  amount  of  congestion  and  the  amount  of 
fluid  discharge  present,  and  of  course  especial  care  is  to 
be  taken  in  regard  to  the  use  of  the  stronger  solutions, 
where  a  perforation  of  themembrana  tympani  is  seen,  or 
where  its  existence  is  suspected.  The  benefit  derivable 
from  applications  of  this  sort  is  often  simply  surprising, 
even  in  the  most  inveterate  cases  the  annoying  itching 
being  sometimes  greatly  allayed  and  the  hearing-power 
greatly  increased  by  a  single  application.  During  the 
intervals  between  the  applications  the  patient  should  be 
directed  to  syringe  the  ear  as  little  as  may  be  consistent 
with  a  proper  freeing  of  the  canal  from  a  still  persisting 
discharge,  and  should  be  advised  to  instil  into  the  ear, 
from  time  to  time,  some  five  or  six  drops  of  vaseline  oil, 
to  which  may  be  added  (in  cases  where  the  itching  is 
very  annoying,  or  the  desquamative  tendency  of  the 
process  especially  marked)  either  oil  of  cade  in  the 
strength  of  one  drop  to  the  drachm,  or  carbolic  acid  in 
the  strength  of  from  one  to  three  drops  to  the  ounce. 

For  the  removal  of  occluding  plugs,  simple  syringing 
with  warm  water  will  frequently  be  found  insufficient, 
and  the  physician  may  find  it  necessary  to  resort  to  the 
use  of  the  blunt  curette,  probe,  hook,  and  angular  forceps, 
alternating  such  use  with  repeated  syringings.     And  not 


infrequently,  it  is  only  after  a  succession  of  attempts  thus 
made  on  different  occasions,  that  the  canal  will  be  suf- 
ficiently cleared  to  permit  a  reaching  of  its  entire  wall 
with  the  silver  baths  and  emollient  applications  just 
described.  The  addition  of  liicarbonate  of  soda  to  the 
water  employed  in  syringing  will  occasionally  prove 
serviceable  as  tending  to  soften  the  hard  epithelial  mass. 

Huntinglhn  Bicharda. 

AUSTRALIA.  Forasmuch  as  the  only  portions  of 
the  Australian  Continent  hitherto  considered,  or  ever 
likely  to  be  considered,  suited  to  the  residence  of  invalids, 
have  been  already  discussed  in  the  articles  entitled  Mel- 
bourne, New  South  Wales,  and  Victoria,  and  inasmuch 
as  any  account  of  the  purely  intra-tropical  climate  of 
Northern  Australia,  or  of  the  peculiarly  dry  and  "ex- 
treme "  climate  of  the  great  inland  basin  (beyond  such 
data  as  have  been  already  elsewhere  presented),  would 
be  out  of  place,  no  attempt  to  present  additional  infor- 
mation respecting  the  meteorology  of  Australia,  taken  as 
a  whole,  will  be  made  ;  and  the  writer,  having  departed 
from  his  original  intention  of  presenting  such  informa- 
tion in  a  general  article  on  Australia,  and  having  divided 
up  so  much  of  this  general  information  as  properly  be- 
longs within  the  pages  of  a  purely  medical  work  between 
the  three  articles  already  cited,  now  begs  to  refer  readers 
of  the  Handbook  to  those  articles.  H.  R. 

BADEN  is  a  small  town  of  about  4,000  inhabitants,  in 
the  Canton  of  Aargau,  or  Argovie,  Switzerland,  in  which 
are  numerous  thermal  springs.  The  town  lies  at  an  ele- 
vation of  1,350  feet  above  sea-level.  There  are  twenty  or 
more  springs,  having  a  temperature  of  from  115°  to  130° 
F. ,  of  which  the  best  known  are  the  Limmat,  the  Heiser- 
stein,  and  the  Sainte  Verfene.  The  composition  of  the 
last-named  spring,  computed  in  grams  per  litre,  is  as  fol- 
lows (Miiller)  : 

Sodinm  cbloride 0.320 

Lithium  chloride 0,024 

Magnesium  chloride 0.017 

Calcium  chloride 1.346 

Strontium  chloride 0.010 

Sodium  sulphate 1.84-3 

Potassium  sulphate 0.127 

Magnesium  carbonate 0.233 

Silicic  acid 0.046 

Magnesium  bromide  and  iodide,  calcium  fluoride,  and 
rubidium 0. 005 

Total 3.970 

The  waters  are  employed  chiefiy  In  the  form  of  douches 
and  baths,  and  are  taken  internally  only  in  certain  cases. 
The  principal  indications  for  these  waters  are  gout  and 
rheumatism,  lead  poisoning,  chronic  catarrhal  inflamma- 
tion of  the  respiratory  passages,  certain  forms  of  neural- 
gia, and  skin  diseases  in  rheumatic  and  gouty  subjects. 

The  bathing  season  proper  extends  from  May  to  Octo- 
ber, but  the  resort  is  visited  more  or  less  during  the  en- 
tire year.  The  number  of  guests  at  Baden  is  estimated 
at  from  15,000  to  20,000  in  the  course  of  the  year. 

T.  L.  S. 

BADEN-BADEN,  so  called  to  distinguish  it  from  the 
other  Badens,  is  one  of  the  oldest  and  most  celebrated  of 
the  German  spas.  It  is  a  city  of  some  10,000  inhabi- 
tants, in  the  Grand  Duchy  of  Baden,  situated  at  the 
northern  extremity  of  the  Black  Forest,  at  an  elevation 
of  660  feet  above  the  level  of  the  sea.  The  climate  is 
mild,  rather  moist,  and  free,  as  a  rule,  from  sudden 
changes  of  temperature.  The  average  temperature  for 
the  spring  months  is  47.4°  F. ;  for  the  summer,  62.9°; 
for  the  autumn,  48.6° ;  and  for  the  winter,  84°.  On  ac- 
count of  its  equable  climate  the  resort  is  frequented 
throughout  the  year  by  many  sufferers  from  rheumatism, 
and  serves  as  a  resting-place  in  the  spring  and  fall  for 
patients  with  pulmonary  disorders  travelling  from  and  to 
Meran  and  other  winter-resorts. 

There  are  very  many  thermal  springs  at  Baden-Baden, 
which,  however,  differ  but  little  among  themselves  in 
the  relative  proportions  of  mineral  constituents.  The 
most  important  springs  are  the  HoUenquelle,  Juden- 
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quelle,  Ungemachquelle,  Bruhbrunnen,  and  Kiililer- 
brunnen.  The  waters  from  these  springs  are  brought  to 
a  common  reservoir  and  thence  distributed  through  pipes 
to  different  establishments  in  the  city.  There  is  a  sepa- 
rate reservoir  for  the  water  of  the  Ursprung,  but  it  is 
generally  mixed  with  the  rest  in  its  distribution  through- 
out the  city.  The  principal  constituents  of  the  water  of 
the  Ursprung,  and  their  amount  in  parts  per  thousand, 
are,  according  to  the  most  recent  analysis  by  Bunsen,  as 
follows  : 

Sodium  chloride 2.151 

Potassium  chloride 0.163 

Calcium  carbonate 0,165 

Calcium  sulphate 0.202 

In  some  of  the  springs  Bunsen  has  recently  found 
lithium  chloride  in  the  proportion  of  0.0895  to  0.0306 
Gm.  per  litre.  The  temperature  of  the  different  springs 
varies  between  149°  and  155.5°  F. 

All  of  the  alleged  therapeutic  methods  commonly  used 
at  the  German  spas,  mud-baths,  douches,  herb-juice 
baths,  milk-cure,  whey -cure,  grape-cure,  etc.,  are  car- 
ried out  at  Baden-Baden.  The  summer  season  extends 
from  the  beginning  of  May  to  the  end  of  October,  but, 
as  mentioned  above,  the  resort  is  frequented  more  or  less 
during  the  entire  year. 

The  principal  diseases  for  the  relief  of  which  a  course 
of  the  waters  at  Baden-Baden  is  recommended  are  gout, 
rheumatism,  paralyses,  and  various  affections  of  the  ner- 
vous system.  Recently  it  has  become  fashionable  to 
send  here  patients  with  skin  diseases  or  disorders  of  the 
digestive  system,  and  women  with  affections  of  the  re- 
productive organs.  On  account  of  the  mild  and  equable 
climate  many"^sufferers  from  pulmonary  affections,  and 
convalescents  from  acute  disease,  often  derive  considera- 
ble benefit  from  a  residence  of  longer  or  shorter  duration 
at  this  resort.  Many  others  visit  Baden-Baden  merely 
for  pleasure.  T.  L.  S. 

BADEN-BEI-WIEN,  so  called  to  distinguish  it  from 
other  places  on  the  continent  of  Europe  having  the  same 
name,  is  a  watering-place  in  Austria,  and  a  popular  sum- 
mer resort  for  the  Viennese.  There  are  upward  of  thir- 
teen thermal  springs  here,  with  a  temperature  ranging 
from  77°  to  97°  P.  The  water  is  clear  as  it  emerges  from 
the  ground,  but  becomes  turbid  on  exposure  to  the  air, 
and  possesses  a  strong  odor  and  taste  of  sulphuretted 
hydrogen.  The  waters  are  used,  as  a  rule,  only  for 
bathing  purposes,  that  of  the  Ursprungsquelle,  or  Rom- 
erquelle,  however,  being  also  employed  internally  in 
certain  cases,  usually  mixed  with  milk,  or  whey,  or  with 
other  mineral  waters.  The  principal  constituents  of  this 
spring,  according  to  an  analysis  by  Keller,  are  as  follows  : 
One  litre  contains  of 

Grams. 

Calcium  sulphate 0..3458 

Calcium  carbonate 0.3387 

Soaium  chloride 0.0670 

Sodium  carbonate 0.0064 

Sodium  sulphate 0.1S82 

Potassium  sulphate 0.0640 

Magnesium  chloride 0.0500 

Magnesium  sulphide 0.0016 

Silicic  acid 0.0020 

Organic  matters 0.0013 

Total 1.06B0 

The  gases  are  carbonic  acid,  nitrogen,  oxygen,  and 
sulphuretted  hydrogen. 

The  baths  of  Austrian  Baden  are  recommended  for 
those  suffering  from  the  so-called  scrofulous  troubles, 
chronic  respiratory  catarrhs,  chronic  rheumatism  and 
gout,  and  some  forms  of  sluggish  skin  diseases. 

Baden-bei-Wien  lies  on  the  eastern  slope  of  the  Alps,  at 
an  elevation  of  a  little  over  700  feet  above  sea-level. 
The  climate  is  fresh  and  invigorating,  but  sudden 
changes  of  temperature  are  not  uncommon,  necessitating 
caution  on  the  part  of  those  suffering  from  affections  of 
the  respiratory  organs.  The  resort  is  visited  tlie  year 
through,  but  is  naturally  more  frequented  during  the 
summer  season,  which  extends  from  the  first  of  May  to 
the  middle  of  October.  T.  L.  S. 


BAGNERES-DE-BIGORRE,  or  Bagn6res-sur  I'Adour, 
is  a  thermal  station  in  the  department  of  the  Hautes- 
Pyr^nees,  Prance.  It  is  a  little  town  of  some  10,000  in- 
habitants, situated  in  the  valley  of  the  Adour,  on  a  shel- 
tered slope  of  the  mountain,  at  an  elevation  of  1,900  feet 
above  sea-level.  The  climate  is  mild  and  not  subject  to 
very  great  or  sudden  variations  of  temperature.  There 
are  some  forty  chalybeate  springs  here,  having  a  temper- 
ature ranging  in  the  different  springs  from  68°  to  149°  F. 
The  following  is  the  composition  of  two  of  these  springs, 
according  to  analyses  by  Ganderax,  computed  in  grams 
per  litre : 

Source  Source 
de  la  Reine.       du  Dauphin. 

Sodium  chloride 0.062  0.040 

Magnesium  chloride 0.130  0.104 

Sodium  sulphate 0.306  0.400 

Calcium  sulphate 1.680  1.900 

Magnesium  carbonate 0.044  0.119 

Calcium  carbonate 0.266  0.142 

Ferrous  carbonate 0.080  0.114 

Silicic  acid 0.036  0.044 

Organic  matters 0.006  0.017 

Loss 0.054  0.020 

Totals 2.754  2.900 

These  waters  are  used  internally  and  in  baths  in  the 
treatment  of  anaemia  and  chlorosis,  intestinal  sluggish- 
ness occurring  as  a  result  of  a  sedentary  life,  hepatic 
congestion,  etc.  Bigorre  is  a  favorite  summer  resort  for 
Parisians,  and  the  accommodations  for  guests  are  excel- 
lent. T.  L.  S. 

BAGNERES-DE-LUCHON  is  a  small  town  in  the  de- 
partment of  the  Haute-Garonne,  France,  not  far  from 
the  Spanish  border.  It  lies  in  a  valley  of  the  Pyrenees, 
at  an  elevation  of  about  2,000  feet  above  sea-level,  and 
the  climate,  though  rather  mild,  is  subject  to  sudden  and 
wide  variations  of  temperature.  There  are  forty-nine 
thermal  sulphur  springs  in  the  place,  the  temperature  of 
which  ranges  from  61°  to  154.5°  P.  The  following  is  the 
composition  of  the  Source  de  la  Reine,  according  to  an 
analysis  by  Filhol.     One  litre  contains  of 

Grams. 

Sodium  sulphide 0.0BO8 

Iron  sulphide 0.0022 

Manganese  sulphide 0.0028 

Copper  sulphide trace 

Sodium  chloride 0.0624 

Sodium  sulphate 0.0312 

Potassium  sulphate 0.0092 

Calcium  sulphate 0.0812 

Sodium  silicate trace 

Calcium  silicate 0.0102 

Magnesium  silicate 0.0048 

Aluminum  silicate 0.0255 

Silicic  acid 0.0209 

Total 0.2513 

The  gases  are  oxygen,  nitrogen,  and  sulphuretted  hy- 
drogen.    The  temperature  of  the  water  is  132.4°  F. 

The  waters  of  the  Luchon  springs  are  employed  inter- 
nally and  externally  in  the  treatment  of  rheumatic  and 
gouty  affections,  caries  and  necrosis,  various  skin  dis- 
eases, chronic  mercurial  poisoning,  syphilis,  etc. 

Luchon  is  the  most  celebrated  of  the  many  springs  in 
the  Pyrenees,  and  is  visited  by  upward  of  20,000  persons 
during  the  season,  which  extends  from  the  middle  of  i 
June  to  the  middle  of  October.  T.  L.  8.       \ 

I 

BRAIN.  Gross  or  Macroscopic  Anatomy. — §  1. 
Scope  of  this  article. — The  histological,  physiological, 
and  surgical  aspects  of  the  brain  are  discussed  else- 
where in  this  and  in  preceding  volumes  ;  here,  therefore, 
the  organ  will  be  considered  mainly  from  the  morpho- 
logical stand-point. 

^  2.  The  liberal  provision  of  the  publishers  for  illus- 
trations has  rendered  it  possible  to  compose  the  text 
largely  of  commentaries  upon  the  points  illustrated  by 
the  figures.  Of  the  105  figures,  80  represent  prepara- 
tions made  by  the  writer  for  the  museum  of  Cornell 
University  ;  *  these  preparations  are  designated  by  their 

*  The  writer  desires  to  acknowledge  his  indebtedness,  for  materials 
and  assistance,  to  many  students,  past  and  present,  and  especially  to  his 
colleague,  Professor  S.  H.  Gage,  whose  suggestions  also  have  been  of 
great  value. 
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catalogue  numbers  ;  the  drawings  have  been  executed, 
from  the  specimens  and  from  photographs,  by  Professor 
E.  C.  Cleaves  (C),  Mrs.  S.  H.  Gage  (G.  or  S.  P.  G.), 
and  Mrs.  Wilder  (W.).  The  13  borrowed  figures  are 
credited  to  their  sources.  The  remaining  illustrations 
are  original  diagrams. 

^  3.  Points  relating  to  the  brain  illustrated  upon  Fig? 
46^4. — A.  The  relative  location  .and  extent  of  the  cranial 
and  facial  regions  of  the  head  so  far  as  they  appear  at  the 
meson. 

B.  The  continuity  of  the  two  portions  of  the  neuraxis, 
tlie  myel  ("  spinal  cord"),  and  the  brain  (encophal),  at  or 
near  the  junction  of  the  cranium  with  the  spine. 

C.  The  impossibility  of  determining  the  exact  limits 
of  these  two  neuraxial  regions,  since  they  pass  insensibly 
the  one  into  the  other. 

D.  The  obvious  subdivision  of  the  brain  into  several 
regions,  represented,  for  example,  by  the  cerebellum,  the 
cerebrum,  and  the  intervening  narrower  part,  which  is 
sometimes  called  isthmus  cerebri. 

E.  The  impossibility  of  determining  the  precise  limits 
of  these  regions,  since  they  are  continuous,  and  do  not 
present  arthra  (articulations  or  joints)  as  with  the  skeletal 
segments. 

F.  The  possibility  of  recognizing  in  the  adult  brain 
five  divisions  or  segments  or  encephalomeres,  correspond- 
ing with  the  five  embryonic  enoeplialic  vesicles  and  with 
the  divisions  of  more  nearly  equal  size  in  certain  other 
vertebrates. 

G.  The  convenience  of  indicating  the  approximate 
boundaries  of  these  segments  by  lines. 

H.  The  representation  of  each  segment  at  the  meson 
by  some  well-known  part  ;  the  metencephal  by  the  post- 
oblongata  ;  the  epencepbal  by  the  cerebellum  and  pons  ; 
the  mesencephal  by  the  crura  and  geminal  lobes  ;  the  dien- 
cephal  by  the  thalami,  conarium,  and  hypophysis,  and 
the  prosencephal  by  the  cerebrum, 

I.  The  existence  in  each  of  these  segments  of  a  cavity 
which  communicates  with  the  adjoining  cavities,  the 
whole  series  being  apparently  an  enlarged  continuation 
of  the  myelic  canal. 

J.  The  insignificance  of  the  mesal  cavity  of  the  pros- 
encephal, as  compared  with  not  only  the  other  cavities 
but  the  cerebrum  itself. 

K.  The  presence  of  an  orifice,  the  porta  ("  foramen  of 
Monro"),  evidently  leading  laterad  from  the  mesal  aula 
into  a  cavity  within  the  right  heraicerebrum. 

L.  The  relations  of  the  masses  to  the  cavities,  as  are 
related  the  floors,  roofs,  and  side-walls  of  an  edifice  to 
the  apartments. 

51.  Tlie  great  difference  in  the  thickness  of  the  roofs 
and  floors  at  different  points. 

N.  The  continuity  of  the  side-walls,  floors,  and  (ex- 
cepting at  one  point)  of  the  roofs. 

O.  The'  existence  of  certain  fibrous  masses,  commis- 
sures, extending  across  the  meson,  and  therefore  divided 
in  this  preparation. 

P.  The  lodgment  of  a  subspherical  appendage  of  the 
base  of  the  brain  (the  hypophysis)  in  a  deep  pit  in  the 
floor  of  the  cranium  (the  "pituitary"  or  hypophysial 


Q,  The  change  in  direction  of  the  cranial  floor  at  about 
this  point,  the  remnant  of  the  embryonic  cranial  flexure. 

R.  The  similar  angle  formed  by  the  base  of  the  brain. 

S.  The  still  more  decided  angle  formed  by  the  general 
outlines  of  the  floors  of  the  encephalic  cavities  at  a  point 
nearly  corresponding  with  the  cephalic  orifice  of  the  mes- 
encephalic cavity. 

T.  The  liability  of  misapprehension  from  the  employ- 
■  ment  of  the  ordinary  descriptive  terms,  vertical,  horizontal, 
anterior,  posterior,  upper,  and  lower,  since  each  of  these 
words  would  have  one  meaning  for  the  myel  and  post- 
oblongata,  and  another  for  the  diencephal ;  it  is  as  if  two 
adjoining  houses  faced,  one  to  tlie  east  and  the  other  to 
the  south  ;  the  employment  of  eastern  and  xonlliern  as  de- 
signating structural  features  of  the  two  would  be  clearly 
open  to  misapprehension. 

U.  The  convenience  of  regarding  the  entire  floor  as 
ventral,  the  entire  roof  as  dorsal,  any  region  of  the  brain 


nearer  the  myel  as  relatively  caudal,  and  any  region 
farther  therefrom  as  relatively  cephalic. 

V.  The  dorsal  expansion  of  most  of  the  segments. 
The  wedge-like  shape  of  the  mesencephal  is  easily  recog- 
nized ;  the  thalami  are  not  wholly  exposed,  but  the  region 
is  more  extended  dorsally  than  ventrally  ;  the  cerebel- 
lum is  much  larger  than  the  pons,  while  the  dispropor- 
tion of  the  cerebral  hemispheres  to  their  strictly  basal, 
mesal  part,  the  aula,  is  one  of  the  many  remarkable  feat- 
ures of  the  adult  human  brain. 

W.  The  tendency  of  certain  segments  to  overlap  ad- 
joining parts,  especially  in  the  caudal  direction  ;  see  §g 
39  and  31. 

X.  The  lack  of  exact  collocation  between  the  enceph- 
alic regions  and  the  cranial  bones  ;  the  cerebellum  corre- 
sponds to  less  than  half  of  the  superoccipital  bone,  and 
extends  a  little  beyond  its  margin  at  the  Foramen  mag- 
num. 

Y.  The  collocation  of  the  lambdoidal  suture  with  the 
dorsal  end  of  the  occipital  fissure,  and  the  location  of 
the  dorsal  end  of  the  central  fissure  nearly  dorsad  of  the 
splenium,  the  caudal  margin  of  the  callosum. 

Z.  The  location  of  the  mesal  craniometric  points, 
nasion,  bregma,  lambda,  and  inion. 

t;  4.  Order  of  Treatment. — L  Introduction,  §§  1-5. 

II.  General  constitution  of  the  brain,  segments.,  etc., 
§§  6-61. 

III.  The  metencephal  (postoblongata),  §§  63-74. 

IV.  The  epencephal  (preoblongata,  cerebellum,  and 
pons),  J§  75-93. 

V.  The  mesencephal  (gemina  and  crura),  §§  94r-104. 

VI.  The  diencephal  (thalami),  §§  105-117. 

VII.  The  prosencephal :  a,  the  cavities ;  h,  the  pa- 
rietes  ;  e,  the  commissures  ;  d,  the  fissures  ;  e,  the  gyres ; 
/,  brain-weights,  etc.,  §§  118-389. 

VIII.  Bibliography. 

§  5.  Method. — What  seem  to  the  writer  the  more  im- 
portant facts  and  fundamental  ideas  respecting  human 
encephalic  morphology  are  stated  in  a  series  of  propo- 
sitions, brief  and  direct,  and  numbered  for  ready  refer- 
ence. Unless  otherwise  stated  these  propositions  apply 
to  the  human  brain,  and  may  not  always  hold  good  for 
those  of  other  vertebrates,  or  even  other  members  of  the 
mammalian  class.  Few  now  question  the  advantages  of 
dissecting  more  available  animal  brains  as  a  preparation 
for  work  upon  the  human  organ  ;  this  use  of  animal  brains 
will  be  considered  in  the  article  Removal  of  the  Brain. 
From  their  simplicity,  also,  or  their  smaller  size,  or 
because  they  emphasize  some  particular  feature,  the 
brains  of  certain  animals  may  profitably  be  studied  be- 
fore or  in  connection  with  that  of  man  ;  but  the  writer 
deprecates  the  extent  to  which  merely  curious  or  start- 
ling details  of  comparative  anatomy  are  sometimes  in- 
troduced into  medical  publications,  and  has  here  con- 
fined himself  as  closely  as  possible  to  the  human 
structure ;  see  his  previously  expressed  opinion  on  this 
point  (New  York  Medical  Journal,  October,  1877).  Jlost 
of  the  statements  are  parts  of  common  anatomical  knowl- 
edge, and  special  references  are  seldom  given  ;  in  this 
connection,  therefore,  the  following  extract  from  the 
preface  to  Huxley's  "  Anatomy  of  Vertebrated  Ani- 
mals "  may  be  appropriately  added  : 

"  The  reader,  while  he  is  justly  entitled  to  hold  me 
responsible  for  any  errors  he  may  detect,  will  do  well  to 
give  me  no  credit  for  what  may  seem  original,  unless 
his  knowledge  is  sufficient  to  render  him  a  competent 
judge  on  that  head." 

t?  6.  Prop.  I.  Befiiiilion. — The  hrain  (Gr. ,  fyKf((>oAos  ; 
Lat. ,  cerebrv  m  ;  late  Lat. ,  encephalon  ;  It. ,  cervello,  cere- 
bro ;  Sp.,  cerebro  ;  Pr. ,  cerveau  ;  Ger.,  Qehirn ;  Bng., 
encephalon,  encephal)  is  the  enlarged,  segmented,  cephalic 
("anterior")  portion  of  the  neiiraxis  (nervous  axis,  cere- 
bro-spinal  axis,  central  nervous  system,  myelencephalon, 
neuron,  etc.). 

For  common  equivalents  of  unfamiliar  terms,  see  the 
Index.  For  considerations  in  favor  of  the  terms  herein 
employed,  see  the  article  Terminology,  Anatomical,  in 
this  volume. 

§  7.  Prop.  II.     The  neuraxis  is  that  one  of  the  three 
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great  raesal  (median)  organs  which  is  nearest  the  dorsal 
surface  of  the  body,  and  farthest  from  the  heart  ;  Fig. 
4685,  The  other  two  are  the  enteron  (alimentary  canal) 
Fig.  4685,  (BSopJiagus,  and  the  axon  (skeletal  or  body  axis  ; 
notochord  in  early  embryos,  but  in  later  stages  and 


^biegm 


adults  the  series  of  centrums  or  bodies  of  the  verte- 
bra}), Fig.  4684,  odontoid  procesa,  etc.  The  enteron  is  in 
the  ventral  (haemal)  cavity  ;  the  neuraxis  occupies  the 
dorsal  (neural  or  cerebro-spinal)  cavity  ;  the  axon  forms 
a  partition  between  the  two. 


Fig.  4684.— Mesal  Aspect  of  the  Right  Half  of  an  Adult  Head,  the  brain  hardened  in  place  by  continuous  alinjection.  811 ;  X  -T.  (This  was  the 
head  of  William  Menken,  who  was  hanged  for  murder  in  July,  1885  ;  the  specimen  was  shown  at  the  American  Neurological  Association  in  1886, 
and  at  the  American  Laryngological  Association  in  1888  [see  article  by  Dr.  Harrison  Allen,  in  New  York  Medical  Journal^  February  2,  1889]  ; 
the  mode  of  preparation  is  described  in  the  article  Removal  of  the  Brain.)  1,  The  star  upon  the  mouth  of  a  vein  opening  into  the  longitudinal 
sinus  indicates  the  location  of  the  dorsal  end  of  the  central  fissure  ;  9,  caudal  part  of  the  paracentral  fissure ;  3,  inflected  fissure  ;  4,  supercallosal 
fissure  ;  5,  callosal  margin  of  the  falx,  indicated  by  the  interrupted  line :  (j.  ocoipitFil  fissure ;  7,  calcarine  fissure  ;  8,  in  the  longitudinal  sinus  just 
dorsad  of  the  torcular  ;  9,  tentorial  sinus  ;  10,  a  sphenoidal  sinus  (not  vascular,  but  a  cavity  in  the  sphenoid  bone)  ;  11,  a  frontal  sinus  ;  12,  naso- 
palatine canal ;  13,  basioccipital  bone  ;  the  basisphenoid  has  10  upon  it,  but  the  two  bones  are  continuous ;  14,  naso-pharynx  ;  15,  oro-pharynx  ; 
16,  soft  palate. 

Defects. — The  planes  of  section  of  the  brain  and  of  the  other  parts  are  not  absolutely  identical,  although  perhaps  nearly  enough  so  for  most  pur- 
poses. The  section-plane,  as  made  by  the  saw,  passed  just  smistrad  of  the  meson  so  as  to  leave  attached  to  the  right  half  the  entii-e  falx  and  nasal 
septum,  the  latter  scored  slightly  in  its  cephalic  part ;  the  preparation  was  photogi'aphed  in  this  condition,  but  later  the  falx  was  rpmovcd,  except- 
ing along  the  longitudinal  sinus,  so  as  to  expose  the  fissures  ;  then  the  various  parts  that  cross  the  meson  (callosum,  fornix,  commissures,  and  myel) 
were  gradually  pared  down  until  the  exposed  surfaces  were  very  nearly  mesal ;  the  changes  in  these  parts  were  so  slight  that  the  original  photo- 
graph served  to  locate  all  tlie  parts  :  the  fissures,  however,  were  drawn  from  measurements  of  their  relative  distances.  The  neck,  scalp,  features, 
and  all  tlie  soft,  vascular  parts  are  swollen  by  the  alinjection  ;  the  margins  of  the  tongue  are  moulded  upon  the  teeth  ;  the  soft  palate  and  dorsal 
wall  of  the  pharynx  are  obviously  thickened,  and  the  subturbinal  projects  beyond  the  true  martiin  of  the  septum  into  the  naso-pharynx,  as  is  per- 
haps the  caae  temporarily  during  the  congestion  attending  a  severe  ''  cold  in  the  head."  No  attempt  has  been  made  to  indicate  the  blood-vessels, 
the  structure  of  the  skin,  the  exact  direction  of  the  lingual  muscles,  or  the  details  of  the  nuchal  region.  As  a  whole  the  present  figure  is  intended 
to  serve  mainly  as  a  diagram,  and  the  specimen  will  be  more  completely  described  and  figured  hereafter.    See  §  3. 


109 


Brain. 
Brain. 


REFEKENCE   HA^TDBOOK   OP   THE   MEDICAL   SCIENCES. 


S  8.  Points  illustrated  Ijy  Fi,i,^  46Sr,.— A.  The  exist- 
ence, in  man  as  in  other  vertebrates,  of  two  ]iarallel  body 
cavities,  a  dorsal  or  neural,  and  a  vcntial  nr  hiemal, 
separated  by  tlie  axon,  the  skeletal  axis. 

B.   The  presence,  in  the  ventral  cavity,  of  the  he<irt,  a 


oesophagus 
aorta 
Ite^rc    \ 


ne.uraxis 
^leurocoele 
2 

axon   lujig 


Fig.  4685. — Caudal  Aspect  of  a  Thoracic  Transection  of  a  Fcttu.s.  about 
3.9  ctm.  from  Nates  to  Bregma,  and  E.-^timateil  at  lu  weeks.  2139  :  .■;  4. 
].  Thora.-c,  part  of  the  veniral  or  haemal  ija\ity ;  '.!.  -pinal  canal,  part  of 

the  dorsal  or  neural  cavity  ;  3,  scapula. 

Defects. — The  fcetus  was  badly  shrtiuken  by  immersion  in  too  strong 
alcohol,  and  the  parts  here  shown  dried  somewhat  while  photograph- 
ing.  Certain  details  as  to  the  pleura,  spinal  nerves,  and  arachnoid  are 
omitted,  the  object  of  the  figure  being  mainly  diagrammatic. 

hollow  muscular  oriran,  rhythmically  contractile  durinir 
life.  =  J  - 

C.  The  presence,  in  the  ventral  cavity,  of  a  muscular 
tulje,  tlie  erderon  (alimentarj-  canal). 

D.  The  presence,  in  the  dorsal  cavity,  of  a  subcylin- 
drical  rod,  the  neuraxis  (cerebro-spinal  axis),  itself  cou- 


FlQ.  468R.— Oulline  of  the  Dor»o-l;iteral  Aspect  of  the  Uiglit  (reversed  Bo 
as  to  appear  left)  Halt  of  the  Head  "f  ;in  Adult  Man,  with  the  Brain 
Exposed  in  the  Region  of  the  Central  Fissure.    Nil  :  .•'  .3. 

Piepmatiou. — The  entire  head  was  aliniected  Ijy  continuous  press- 
ure for  a  week,  and  inedisected  as  shown  in  Fig.  468-1.  From  the  gen- 
eral region  of  the  central  fissure  was  removed  a  disk  of  the  scalp  about 
»j  ctm,  in  diameter  (A)  ;  in  the  centre  of  the  area  so  exposed,  a  disk  nt 
ttie  calva  (calvaria,  crania!  vault)  was  removed  with  a  trephine  2.;') 
ctm.  in  diameter,  and  the  corresponding  disk  of  dura  cut  out  (B).  The 
further  preparation  of  the  specimen  is  described  uniler  Fig.  4(187  :  the 
present  outliu'-  is  mainly  giseii  in  order  that  the  region  may  be  located 
appro.ximately  upon  the  head. 

tainiuo;  a  cavity,  the  neuroco'le  C'ceiitrtd  canal"  and 
"  ventricles  "). 

E.  The  trpeater  distance  of  Ihc  neuraxis  than  of  the 
enteron  from  the  heart. 

S  9.  Prop.  III.  Excepting  at  its  first  formation  (when 
it  is  a  rod  with  a  dorsal  furrow)  the  entire  neuraxis  is  a 


tulje,   a  subcylindrical  mass   Inclosing    a   cavity.      This 
cavitj'  is  the  niurncnh  ,  and  the  inclosing  material  consti- 


6   5     4      3  -2     1 

Fig.  4687.— The  Several  Coverings  of  the  Brnin  Exposed  iis  a  Weriea  of  Ter- 
race.s.  til:  X  -9.  1.  The  arachnoid,  the  ectal  layer  of  the  piarachnoid  ; 
3,  a  Assure,  still  covered  by  the  piarathiioid  :  3,  ruga,  the  fold  of  pia 
that  has  been  pulled  out  of  the  fissure  6  ;  4,  ental  (pial)  surface  of  the 
ria]i  of  piarachnoid  everted  from  the  surface  of  b,  a  ^yre,  between 
fissures  2  and  (5:  fj,  a  fis.sure  from  which  the  ruga  and  adjacent  piarach- 
noid have  been  removed. 

J'reparatioH. — The  region  here  included  is  a  square  of  the  region 
shown  in  Fig.  4f>8(i.  'J'he  outer  line  corresi'ouds  with  the  circle  A, 
and  the  inner  with  circle  B.  The  scalp  was  divi<led  obliquely  so  as  to 
expose  a  converging  surface.  A  disk  of  periosteum  was  cut  oat  a 
little  smaller  than  the  ental  line  of  the  scalp.  The  original  trephined 
orifice  in  the  calva  was  then  enlarged  with  nippers,  so  as  to  leave  a 
converging  surface,  the  ectal  circle  a  little  emaUer  than  the  hole  in 
the  periosteum  and  the  ental  about  as  much  larger  than  the  hole  in 
the  dura.  Two  fissures  could  be  seen  ;  over  the  caudal  the  piarach- 
noid was  left  undisturbed  ;  at  the  cephalic  side  of  the  dural  oiifice  a 
semilunar  flap  was  lifted  and  reflected  so  as  to  expose  the  ental  sur- 
face and  the  fissure  and  adjoining  gyres  which  it  had  covered. 

tutes  the  cceliaii  parietes.     The  existenee  r.f  the  neuroca^le 
may  be  demonstrated  by  the  transection  of  any  part  of 


Fig.  46SS.— Dorsal  Aspect  of  the  Drain  of  C.  F.  Gauss,  a  Distingulalied 
Mathematician,  who  died  at  78  years.  From  U.  Wagner,  after  Quain  ; 
.-.-  0.5.     Sec  ^  14. 
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the  neuraxis  in  any  other  vertebrate,  and  in  an  immature 
human  being  ;  but  with  the  adult,  in  certain  regions,  the 
olfactory  bulbs  (Fig.  4689)  and  most  of  the  myel  (spinal 
cord.  Fig.  4684),  the  cavity  is  more  or  less  completely 
obliterated. 

§  10.  Prop.  IV.  Location. — The  brain  is  contained 
mainly  within  the  cranium,  although  part  of  the  post-ob- 
longata  or  even,  as  appears  in  Fig.  4684,  a  little  of  the 
cerebellum,  may  extend 
beyond  the  limits  of  the 
Foramen  magnum.  It 
is  remarkably  sheltered 
and  clothed  by  the  cra- 
nial bones  and  by  the  /f  FRONT  A' 
soft  parts  ectad  and  en- 

callQSlim.(S' 


teana- 
Erecritrum  — . 
0£fic  nerve 

cbtasma 
optic  tracl-^ 

toms 
Jiiia-^ 
altaxsn^-*' 
gostcrSbrutd 


§  13.  Prop.  VI.  The  segmental  constitution  of  the 
brain  is  invisible  from  the  dorsal  aspect  (Fig.  4688) ; 
hardly  suggested  when  the  cerebellum  as  well  as  the 
cerebrum  is  in  view  ;  more  obvious  from  the  lateral  as- 
pect (Fig.  4715)  ;  still  more  so  from  the  ventral  side  (Fig. 
4689) ;  clearer  still  from  the  mesal  aspect  (Pigs.  4684, 
4711,  and  4718),  and  unmistakable  with  early  embryos 
(Figs.  4690,  4693,  and  4697),  which  therefore,  but  for 
practical  difficulties  as  to  procuring, 
■x~^  preserving,  and  dissecting,  would  nat- 

g^^'~>>.     urally  form  the  best  introduction  to 

olfactory  f. 

actory  bulb 

oI&ctDry  crus 
preoperciifam 

presyjviarl/^ 

operculiutl 

insula 
insulacfi 
Sylviartfi 


tad  of  them.  Figs.  4686 
and  4687. 

§  11.  Points  illustrat- 
ed upon  Fig.  4687.— A. 
The  successive  cover- 
ings of  the  brain,  hairy 
scalp,periosteum,  calva, 
dura(ental  periosteum), 
arachnoid  and  pia. 

B.  The  shadowy  appear- 
ance of  a  fissure  covered  by 
the  piarachnoid. 

C.  The  sharper  outline  of  a 


pre^TiJciHum  M  '^^^ 1— ^ 

\'oca;pi.TAi, 


vallecula; 


fissure  when  the  piarachnoid  ^^^-  4689.  Base  (Ventral  Aspect)  of  the  Brain.  From  Henle,  Edinger,  and 
is  removed  nature;  X  .7.    ],  Ventral  (■' anterior")  column;  2,  line  between  the 


ventral  and  lateral  column  ;  3,  ventrimesal  fissure. 


D.  The  difficulty  of  separat- 
ing the  arachnoid  from  the 
pia  ;  in  a  transection  of  a  fiss- 
ure, however,  the  former  will 
be  seen  to  pass  across  the  fis- 
sure from  gyre  to  gyre,  while 
the  latter,  with  blood-vessels, 
dips  into  the  fissure  as  a  fold. 

E.  The  presence  on  the  en- 
tal  surface  of  the  piarachnoid 
of  a  pial  fold,  the  ruga. 

F.  The  minutely  punctate 
aspect  of  the  depiated  cortex 
by  reason  of  the  extraction  of 
minute  vessels  entering  from 
the  pia.  The  ental  surface 
of  the  pia,  here  represented 

'  smooth,  should  have  a  floccu- 
lent  appearance,  called  tomen- 
ium,  from  the  attachment  of 
these  vessels. 

§  12.  Prop.  V.  The  fundamental  morphological  idea 
of  the  brain  is  that  it  consists  of  a  series  of  segments, 
comparable,  although  not,  probably,  strictly  equivalent. 
The  development  (Vol.  I,,  p.  636)  and  comparative  anat- 
omy of  the  organ  can  hardly  be  treated  upon  any  other 
basis ;  it  is  recognized  in  the  discussion  of  encephalic 
physiology  and  of  psychology,  and  the  descriptive  anat- 
omy of  the  organ  is  most  conveniently  based  thereon. 


.urtcular 
STiIcug 
£occiiIn3 
xamid 
,—  oliva 

—  postoblongata 
3 
2 


human  encephalic  morphol- 
ogy- 

§  14.  Points  illustrated  by 
Fig.  4688.— A.  The  complete 
absence  of  any  appearance 
of  segmentation,  all  other  re- 


ftepam«OK —The  cerebellum  has  been  allowed  to  fall  dorsad  by  its  gions  being  concealed  from 
own  weight;  thereby  the  occipital  lobes  are  divaricated  somewhat,  the  view  bv  the  DrcDOnderatinff 
encephalic  curvature  is  reduced,  and  the  crura  are  more  fully  exposed.     ^pT-pT-irnTn  ^     ^  o 

B.  The  division  of  the 
cerebrum  into  two  approxi- 
mately symmetrical  halves, 
the   hemicerebrums   ("  cere- 

and  4711),  in  the  natural  condition  of  the  organ  the  ponsandthe  chi-    bral  hemispheres  ")  by  a  deep 

asTTifi  arft  nparlv  in  nnntftpf.    nnH    t.hp   int^i-vpninir  rutrinn     cmra     nti.      la      fiooni-ii       +1,.^     '     t  V.       1 

•'  great  longitudinal." 

C.  The  general  form  of 
the  cerebrum,  and  the  extent 
of  its  fissuration  in  a  highly- 
educated  man. 

D.  The  lack  of  exact  sym- 


The  hypophysis  and  infumiibulara  have  been  severed  from  the  torus, 
and  the  pia  removed,  together  with  the  cranial  nerve  roots,  excepting 
the  optic.  The  right  olfactory  cms  has  been  divided  near  its  attach- 
ment. On  the  left  the  operculums  are  divaricated  somewhat,  so  as  to 
expose  the  ventro-iatei*al  aspect  of  the  insula. 

Defects. — As  may  be  seen  from  profile  views  of  the  brain  (Figs.  4684 
n  the  natural  condition  of  the  organ  the  ponsandthe  c" 
asma  are  nearly  in  contact,  and  the  intervening  region,  crura,  etc.. 
practically  invisible;  the  ventral  surface  of  the  metepencephal  also 
forma  little  more  than  a  right  angle  with  that  of  the  prosodiencephal ; 
consequently  in  a  direct  view  of  either  region  the  other  is  greatly  fore- 
shortened, and  even  the  equal  division  of  the  obliquity  between  them 
shows  neither  to  advantage.  The  fresh  or  imperfectly  preserved  brain, 
when^resting  upon  the  dorsal  aspect,  will,  however,  straighten  itself,  as 
It  18  commonly  represented.  To  include  so  large  a  surface  withm  a 
figure  of  moderate  size  certain  details  must  be  inadequately  presented 
or  omitted  altogether.     For  enlarged  views  and  descriptions  of  special 


regions  see  the  following  figures:   Postoblongata  and  pons,  4712  and  "^^iry  even   Wltn  SUCll   prm- 

4720;  crura  and   hypophysis,   4713  and  4728;   cerebellum.  4717   and  Cipal    fissures   as  the  central 

4790;  frontal  lobe,  4752;  entire  hemicerebrum,  4770 ;  cranial  nerves,  (luSt   Cephalad   of   whicll  On 

4712.     The  fissures  in  the  present  figure,   substantially  as   given  by  |i      vio-ht   Qi'rlp    'a              \    •      /^ 

Henle,  need  not  be  regarded  as  signifying  anything  more  than  the  gen-  7"      llgnt  Siae   IS   an   T),    ana 

erai  aspect  of  the  cerebrum.  the  occipital  (deep  indenta- 

tions near  the  caudal  end). 
§15.  Points  illustrated  upon  Fig.  4689.— A.  The  enor- 
mous preponderance  of  the  visible  parts  of  the  prosence- 
phal  and  epencephal  over  the  other  segments,  thereby 
occasioning  the  not  unnatural  though  very  unphilosoph- 
ical  division  of  the  entire  brain  into  cerebrum  (cerebrum 
proper,  olfactory  bulbs,  and  thalami)  and  cerebellum 
(with  pons  and  postoblongata),  the  intervening  narrow 
mesencephal    being    regarded    as  an    isthmus    merely. 


Ill 
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From  the  morphological  stand-point,  however,  the  state- 
ment would  be  nearly  reversed.  The  mesencephal  is  at 
one  period  the  most  prominent  and  distinct  region  ;  the 
cerebellum  may  be  characterized  as  an  hypertrophied 
bridge  over  the  "fourth  ventricle,"  and  there  are  some 
grounds  for  regarding  the  olfactory  bulbs  as  primary, 
and  the  cerebral  hemispheres  as  their  secondary  append- 
ages. See  the  writer's  paper,  "The  Dipnoan  Brain," 
Ameiican  Naturalist,  June,  1887. 

B.  The  extension  of  the  cerebrum  beyond  all  other 
parts  of  the  brain,  the  occipital  lobes  overlapping  the 
cerebellum  even  when  the  latter  is  allowed  to  displace 
the  former.  For  the  relations  of  these  parts  in  the  an- 
thropoid apes,  see  the  writer's  paper  in  the  American 
Association  Proceedinqs,  1884,  p.  524. 

C.  The  absence  of  visible  indication  of  the  pyramid 
decussation  ;  although  this  feature  is  commonly  included, 
as  in  Fig.  4'712,  it  is  the  exception  rather  than  the  rule 
in  the  writer's  preparations,  and  is  therefore  omitted  in 
this  general  view. 

D.  The  lapping  of  the  temporal  lobe  over  the  optic 
tract,  as  shown  by  the  two,  interrupted,  curved  lines  on 
the  right. 

§  It).  Prop.  VII.  The  encephalic  flexures. — These  are 
described  in  the  article  Development  of  the  Brain  (Vol. 
I.,  p.  635)  as  three,  the  cranial,  the  pons,  and  the  7ieck. 
The  second  and  third  are  temporary  in  man,  respectively 
indicating  the  junction  of  the  myel  with  the  postoblon- 
gata  and  of  the  latter  with  the  preoblongata.  The  cranial 
or  mesencephalic  flexure  is  a  permanent  feature  of  the 
human  brain,  as  seen  in  Figs.  4684  and  4711.  There  is, 
in  addition,  a  flexure,  likewise  permanent,  in  the  dien- 
cephal  so  that  the  prosencephal  is  dorsad  instead  of  ce- 
phalad  of  it  ;  this  persists  in  man  and  other  Mammals,  and 
in  Birds  and  Reptiles,  but  with  Amphibia  and  "  fishes," 
the  prosocoele  and  diacoele  are  on  approximately  the  same 
level;  see  the  writer's  paper,  American  Association  Pro- 
ceedings, 1887,  pp.  350-251,  and  American  Naturalist,  Oc- 
tober, 1887,  pp.  914-917. 

The  relative  positions  of  the  several  encephalic  flexures 
although  not  their  relative  sharpness  or  the  length  of  the 
intervening  parts  of  the  brain  may  be  indicated  to  the  eye 
approximately  by  a  capital  W,  with  an  oblique  line  (half 
of  a  V)  for  the  myel.     In  the  accompanying  diagram  the 


Cranial. 


Neck. 


vv\ 


Pons. 


Myel. 


three  flexures  commonly  named  are  indicated  by  the 
words  Ci'anial,  Pons,  and  Neck  ;  Pr.  stands  for  the  pros- 
encephalic  region,  and  D  for  the  diencephalic  flexure. 

§  17.  Points  illustrated  upon  Fig.  4690.— A.  The 
great  relative  bulk  of  the  head,.constituting  about  one- 
half  of  the  entire  body. 

B.  The  indications  of  encephalic  segmentation  by 
slight  furrows,  represented  by  the  converging  lines  upon 
the  side  of  the  head. 

C.  The  prominence  of  the  mesencephal  at  this  period, 
forming  the  "  top  of  the  head." 

D.  The  sharpness  of  the  cranial  flexure,  whereby  two 
of  the  segments  appear  in  a  dorsal  view,  and  two  in  a 
ventral,  while  the  fifth  appears  partly  in  both  views,  as 
shown  by  Figs.  4691  and  4693. 

D.  The  conditions  of  the  eye  and  ear  :  the  greater  dif- 
ferentiation of  the  manus  than  of  the  pes  ;  the  presence 
of  a  short  but  distinct  tail. 

§  18.  Points  illustrated  upon  Pig.  4691.— A.  The  dis- 
tinctness of  the  myeloccele  ("  central  canal ")  even  to  the 
root  of  the  tail. 


B.  The  sudden  and  great  expansion  to  constitute  the 
metepicoele  ("  fourth  ventricle  "). 

C.  The  marked  constriction  between  the  mesocoele 
and  the  metepicoele. 

D.  The  existence,  on  the  contrary,  of  the  greatest 
width  of  the  metepicoele  opposite  the  ventral  transverse 
furrow  which  is  regarded  by  the  writer  as  demarcating 
the  cephalic  portion  (epicoele)  from  the  caudal  (meta- 
coele). 

E.  The  slightness  of  this  transverse  depression  of  the 
floor  ;  with  some  human  embryos  of  this  and  later  stages 
there  is  a  marked  flexion  (the  pons  flexure)  of  this  entire 
region,  at  about  the  middle  of  its  length,  so  that  the  two 
segments  are  easily  distinguished. 

§  19.  Points  illustrated  upon  Fig.  4692. — A.  The 
greater  width  of  the  mesocoele  than  of  the  diaccele,  so 

HESKNCEPHAL 


EPENCEPHAl, 


^„-lJIBNCKPHAI/ 


Fig.  4690. — Right  Side  of  a  Human  Embryo,  18  mm.  long,  and  estimated 
to  be  four  weeks  of  age.  274  ;  X  6.  With  some  modifications  this  and 
the  next  three  figures  are  the  same  as  published  by  the  writer  in  the 
New  York  Med.  Jour,  for  February  9,  1884. 

Preparatio7i. — The  embryo  was  received  in  its  membranes,  and  had 
apparently  lost  much  of  the  neck  curvature,  so  that  the  head  is  more 
nearly  than  usual  in  line  with  the  body.  The  encephalic  cavities  were 
exposed  by  removing  their  roofs ;  the  original  ouUino  is  indicated  by 
the  broken  line.     See  §  17, 

that  the  latter  might  be  described  as  merely  a  passage 
between  the  former  and  the  prosocoele. 

B.  The  absence  of  any  distinct  thickening  of  the  dia- 
ccelian  walls  to  indicate  the  formation  of  the  thalami. 

C.  The  mesal  depression  in  the  diaccelian  floor,  proba- 
bly representing  the  infundibulum. 

D.  'The  lateral  extension  of  the  paracceles,  the  cavities 
of  the  future  hemicerebrums. 

E.  The  presence  of  an  elevation  of  the  paraccelian 
floor,  probably  representing  the  catidatum. 

P.  The  continuity  of  the  parieties  at  the  junction  of 
the  prosencephal  with  the  diencephal,  and  the  absence  of 
any  indication  of  plexal  intrusion  at  this  period. 

^  20.  Prop.  VIII.  Normalization. — This  term  is  used 
to  include  all  processes  by  which  modified  or  morpho- 
logically abnormal  forms'  and  relations  may  be  reduced, 
either  actually  or  ideally,  to  their  known  primitive  and 
presumed  normal  conditions  ;  rectification  would  have 
nearly  the  same  significance  ;  it  denotes  the  reduction  of 
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complex  structures  to  siuiple,  of  irregular  to  resular, 
of  crooked  to  straight,  and  of  rough  to  plain.  Exam- 
ples of  this  process  are  the  representation  of  the  segments 
as  sube(iual  in  size  and  on  the  same  plane  (Figs.  40013, 
4695,  and  4696)  ;  the  lateral  extension  of  the  vari(ms  out- 
growths of  the  raesal  parts. (Figs.  4699,  4704,  and  4705)  ; 
tlie  straightening  of  the  medieornu  (Fig.  4754) ;  the 
schematic  representation  of  the  fissures  (Figs.  4768  and 
4769),  and  the  designation  of  the  human  gcniculums  .as 
pre  and  post  rather  tlian  external  and  internal  (^  32,  H). 
§  21.  Prop.  IX.  The  adult  human  Ijrain  presents 
great  and  perliaps  peculiar  departures  from  the  general 
type  as  l)ased  upon  embrynlogy  and  comparative  anat- 
omy, and  while  anatomically  admirable  and  physiologi- 
call_y  nearly  perfect,  it  may  fairly  be  characterized  as  a 


Fia.  4691.— Dorsal  Aspect  of  the 
Embrvu  .shown  m  Fig.  4690. 
274;  -B.  This  and  the  three 
following  fi2^iT»'s  nie  too  deeply 
shaded.     See  §  IS. 


_.  ...funis 


Fig.  46'i2— Vi  ntral  As|icct  of  the 
Eiiibr\u  shouii  in  Figs.  46'JU, 
46'll,  .md  4(.'I3.  274;  V  6.  The 
left   iiinhas   been  renio\'ed.     See 

i)i:i. 


morphological  monstrosity.  Among  other  general  feat- 
ures, the  segmentation  of  the  brain  is  more  easily  recog- 
nized in  many  lower  or  more  generalized  vertebrates, 
and  even  in  nnunnitds  where  the  cerebrum  is  less  pre- 
ponderant than  in  man  ;  Figs.  4694  and  4698. 

S  33.  Points  illustrated  ujion  Fig.  4694.— A.  The  greater 
obviousness  of  the  segmental  constitution  than  with  tlie 
adult  human  brain  from  any  point  of  view. 

B.  The  smaller  relative  size  of  the  cerebrum  than  in 
man  or  the  ciit  (Fig.  4698). 

C.  The  much  less  extent  of  the  eallosum  than  in  man 
or  the  cat,  m;iking  it  possilile  to  uncover  the  dici)ce)ili;d 
without  the  medisection  required  in  the  cat  (Fig.  4698). 

D.  The  presence  of  a  distinct  riK.f  tif  the  di;icn'le,  I  lie 
interthalainic  space,  notwitlistanding  the  cerelirum  has 
been  removed. 

E.  The  relation  of  this  roof,  the  diatela,  to  the  ha- 
benas,  the  ridges  demarcating  the  dorsal  and  ectoeie- 
lian  from  the  mesal  or  entoccelian  surfaces  of  the  tlud- 
ami. 

Vol.  VIIL— 8 
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F.  The  non-adhesion  of  the  tlnilamus  to  the  hemi- 
cerebrum  in  any  way  such  as  to  indicate  that  the  former 
enters  into  the  composition  of  the  paraoceliiin  floor. 

(1,  The  less  extension  of  the  caudatum  at  the  side  of 
the  thalanuis,  whi('h 
so  gravely  modifies 
ancl  complicates  the 
segmental  relittions 
in  man. 

H.  The  less  pro- 
jection of  the  jire- 
geniculum  latenidof 
flie  postgeniculum, 
BO  that  tlicy  pi'cscnt 
much  more  ne;irly 
tliiui  in  man  their 
proper  relations  of 
cephalic  ;uid  caudal 
clev;itions  of  the 
dienceph;d. 

I.  The  slightness 
of  the  transverse 
furrow  between  the 
pregeminum  and 
jiDStgeminum. 

.1.  The  more  near- 
ly eqntil  size  of  the 
lateral  :uid  mesal 
(vermis)  lobes  of  the  Fig  4(9? 
ccreljellum,  and  the 
concomit;int  absence 
of  the  vallecula, 
which  is  so  obvious 
fin  the  caudal  aspect 
of  the  adult  hum;ui 
Cerebellum  (Figs. 
4089  and  4717). 

S  23.  Prop.  X. 
The  recognition  of 
the  brain  as  a  seg- 
mented organ  is  not 
dependent  upon  the 
determination  of  the 
exact  number  of  seg- 
ments, tlieir  equiva- 
lency, or  their  boun- 
daries. It  is  quite 
probable,  for  ex;im- 
ple,    th;it    the    post- 

ol)longata  represents  two  or  more  potential  segments 
or  neuromeres,  but  practic;illy  it  may  be  regarded  as 
single. 

g  24.  Prop.  XI.     Among  living  anatomists  there  is  a 


cerebmnt 

..aulatela 
. .  fimliria 
.  habena 

.  ..diatela 

.  thalanuis 

1-oatgenieuliiin 

eonariiiin 

I  rcgeminuni 

I.     tgeminuin 

"^  ^- cerebellum 

Fig.  4691,— D'.rsal  Aspect   of  the  Brain  of  a  Young  Rabbit,  the  Cere- 
lirum and  Cerebellum  Pushed  in   Opposite  T>irectiiins. 

T'Tep'tfttion. — While  fresh,  the  ceTebellnni  was  tilted  caudad  and 
the  hemispheres  cephalad,  and  the  velum  removed  ;  the  brain  was 
then  jil.ieed  in  strong  alcohol  so  as  to  retain  the  desired  shape.  The 
srgmeiitiil  names  are  at  the  left,  the  names  of  particular  parts  at  the 
right.     The  specimen  lias  been  lost  or  deatrtiycd. 

very    goner;il,   though   not    universal,   admission   of  pri\ 
(li'juiitiri',  cnrvjihalio   siyiitriits,    represented    res])ectively 


The    Entire   ^enes  of  Encephalic 
La    t  f  ttc    Lml  r\       shown    in    Figs. 

4hJ0  4(  12  Rtr  e  ei  ted  pon  One  Plane. 
This  figure  is  a  combination  of  parts  of 
Figs.  4691  and  4692,  as  if  the  encephalic 
curvature  were  obliterated.  This  ideal 
straightening,  a  form  of  normalization 
(§  20).  may  be  illustrated  as  follows;  Flex 
the  index  finger  upon  itself  as  far  as  possi- 
ble: let  the  nail  represent  the  prosoeoele,  the 
knuckle  the  metepiccele,  and  the  prominent 
middle  joint  the  mesoccele  ;  from  either  the 
dorsal  or  palmar  aspect  (mly  part  of  the  con- 
vex surfaces  are  visible ;  liut  if  the  finger 
he  extended  at!  fall  into  one  view.  The  ob- 
ject of  this  figure  is  to  enable  a  comparison 
to  be  made  between  the  encephalic  cavities 
of  this  early  embryo  and  these  of  the  adult 
cat  as  shown  in  Fig.  4710.  The  differences 
are  much  greater  in  ap[iearanec  than  in 
reality,  consisting  mainly  in  the  reduction 
of  most  of  the  cavities:  the  thickening  of 
most  of  the  parietes  ;  the  great  and  irieg-  ■ 
ular  extension  of  the  lateral  masses,  hemi- 
cerebrltms,  containing  the  paracoles  ("lat- 
eral ventricles"). 


PROSENCEPHAL 


J'lENCEPHAL  . 
MESENCEPH.Vi 
EPENCEPHAL 
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by   the  cerebrum,  thalami,  gemina,  cerebellum  {with  tlie 
pons  arid  preoblongata),  and  postoblongata.* 

I  25.  Prop.  XII.     The  chief  differences  of  opinion  re- 


specting the  number  of  these  segments  and  their  desig- 
nations are  indicated  in  the  following  Table  : 


Table  of  i/ie  Xatnes  of  the 

Encephalic  Segments,  with  their  Pi-incipat  Synonyms. 

I. 

Technical 

ENGIilSH. 

11. 

Chabaotebis- 

Tic  Paets. 

III.                     TV.            \          X. 
Vos  Baer  1      English            Quain 
(1837).      1  Vernactjlab.        (1875). 

TI. 
Owen 
(1868). 

VII. 

Huxley 

(1871). 

vin. 

SPITZKA 

(1878). 

'  IX. 

FOL 

(1884). 

X. 
Rabl-Ruck- 

HAED  (1884). 

XI. 
Haeckel 

(1878), 

Prosen- 
cephal 

Cerebrnm 

Vorderhirn 

Forebrain 

Prosen- 
cephalon 

ProBen. 

Prosen. 

Prosen. 
(in  part). 

Prosen. 

Proten,  sec. 

Proto- 
psyche 

Diencephal 

Thalami 

Zwischen- 
hiru 

*Tweenbrain 

Thalameu- 
cephalon 

Mesen. 

(in  part). 

Thalamen. 

Prosen. 

(in  part). 

Entren. 

Proten.  prim. 

Deuto- 
psyche 

Mesen- 
cephal 

Gemina 

MittelMru 

Midbrain 

Mesen- 
cephalon 

Mesen. 
(in  part). 

Mesen, 

Mesen. 

Mesen. 

Mesen. 

Meso- 
psyche 

Qpencephal 

Cerebellum 

Hinterhim 

Hindbrain 

Epen- 
cephalon 

Epen. 
(in  part). 

Meten. 

ProBthen. 
(in  part). 

Epen. 

Epen.  defi- 
nitivum. 

Meta- 
psyche 

Meten- 
cephal 

Postoblon- 
gata 

Nachhim 

Afterbrain 

Meten- 
cephalon 

Epen. 
(in  part). 

Myelen. 

Proathen. 
(in  part). 

Posten. 

Meten. 

Epi- 
psyche 

if 
m 


IV 


V 


PBOSENCKPHAL 

proBOGoele 


DIENCEPHAI. 

diaccele 


MESEITGEPHAI/ 

mesocoele 


£PENC£FHA1. 

epiccele 


METBNCEFHAL 

metaccele 


§  26.  Oommentary  on  the  tabular  arrangement  of  the 
names  of  the  eiicepJialic  segments. — The  order  of  the  col- 
umns is  not  chronological,  and  is  determined  by  various 
considerations.  In  VI.-X. 
the  compounds  of  encepha- 
lon,  where  they  occur,  are 
abridged  by  the  dropping 
of  the  last  three  syllables. 

'n'ith  unimportant  differ- 
ences this  table  was  pub- 
lished in  the  New  York 
Medical  Journal,  JIarch  28, 
1885,  and  in  "Anatomical 
Technology,"  1886. 

I.  No  originality  is 
claimed  for  these  terms. 
Aside  from  their  termina- 
tions (which  are  English 
instead  of  Latin,  after  the 
analogy  of  angel  from  an- 
gdus)  they  are  identical 
with  those  of  Quain,  ex- 
cepting that  diencephalon  is 
preferred  to  thalamencepha- 
lon,  both  because  it  is  shorter 
and  because  the  prefix  is 
readily  compounded  with 
words  giving  diacale,  dia- 
rhomboccEle  plexus,  diatela,  diaterma, 
etc.  Diencephalon  is  given 
(Quain,  ii.,  828)  as  a  syno- 
nym of  thalamencephalon, 
and  it  is  adopted  in  the  re- 
cent paper  of  H.  F.  Osborn 
(Journal  of  Morphology,  II., 
No.  1). 

VI.  Owen  seems  to  be 
alone  in  regarding  the  mes- 
encephal  as  including  the 
thalami  (i.,  277  ;  iii.,  97, 
103). 

IX.  Fol's  enirencephale 
and  po^tencephalon  present 
no  advantages  over  the 
terms  here  employed. 

X.  Rabl-Riickhard  does 
not   actually  use  the  term 

proiencephalon  primarium,  but  it  seems  to  be  the  legiti- 
mate correlative  of  his  prolencephalon  secundarium. 

XI.  Aside  from  the  undesirable  substitution  of  a  met- 
aphysical term  for   the  anatomical   one,   Haeckel  has 

*  Whether  the  olfactory  bulbs,  their  crura,  part  of  the  prccommissure, 
and  a  corresponding  portion  of  the  aula  should  be  regarded  as  composing 
a  sixth  segment  involves  too  many  details  o(  comparative  anatomy  for 
consideration  here  ;  the  mesal  element  is  primaru  and  essential,  so  that 
a  "rhinencephal."  in  the  sense  of  Owen  and  the  first  edition  of  " -An- 
atomical Technology,"  is  inadmissible.  The  interesting  and  important 
propositions  of  T.  Jeflery  Parker  {Nature,  December  31,  1886,  and  pub- 
lications there  cited)  are  discussed  in  the  article,  Terminology,  Anatom- 
ical. 
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FiQ.  4695.— Diagram  of  tbe  Entire 
Neuraxia  (Cerebrospinal  Axis)  as 

« if  from  the  Dorsal  or  Ventral  As- 
pect. The  names  at  the  right 
designate  the  encephalic  seg- 
ments, and  their  respective  por- 
tions of  the  general  cavity.  The 
Roman  nnmerals  indicate  the 
numbers  commonly  applied  to  the 
five,  definitive,  embryonic  vesi- 
cles from  which  the  segments  are 
developed  ;  they  do  not  coincide 
with  the  common  veiuricular 
titles,  •■'■  third,  fourth,"  etc. 


caused  needless  confusion  hj  transposing  the  commonly 
accepted  Greek  equivalents  for  hinter  and  nach. 

%  27.  Commentary  on   Fig.   4695. — A.    The  myel  is 
made  no  longer  than  the  brain  ;  the  expansion  near  its 


^conanum. 


tennarJ 


EFEHCEFHAL 

..cerebellum 

UETENCEFHAL 

postoblongata 

.UYEL 

olfactory  bulb 


^hypophysis 

Fig.  4696. — Diagram  of  the  Ideal  Normalized  Brain,  as  it  were  the 
Mesal  Aspect  of  the  RighD  Half  of  Fig.  4695.  The  conarinm  and  hy- 
pophysis are  introduced  ss  extensions  of  the  diacoelian  roof  and  floor 
respectively ;  both  of  these  bodies  are  uniformly  present  in  all  verte- 
brates above  Branchiostoma  (the  lancelet).     See  §  114. 

caudal  end  is  well  marked  in  birds  and  some  other  verte- 
brates. 

B.  The  five  divisions  of  the  encephaloccele  are  made 
of  equal  size,  not  because  they  actually  are  so  at  any 
PB08ENCEPHAL  ,  particular  pe- 

-      cerebrum       (  diencephal  riod  of  devel- 
i  ,  thalami      opment,   but 
MESENCEPHAL  (    \concealed\    ,  ^  ' 

gemina  DcCauScj      a  S 

thewriterun- 
derstands  it,  each  vesicle 
is  at  some  period  as 
large  as  any  other  vesi- 
cle has  been  at  some 
(not  usually  the  same) 
period. 

C.  The  form  adopted 
is  conventional,  but  suiBciently 
true  to  nature  for  diagrammatic 
purposes ;  each  vesicle  has  an 
approximately  spherical  form  at 
some  period. 

D.  The  main  object  of  the  dia- 
gram is  to  associate  with  the  five 
encephalic  segments  and  their 
ing  49  mm.  from  Nates  to  cavities,  the  names  by  which  they 
at 'iTwe^ks^  l^^Tx*?  ^""  ^^  designated  in  this  article. 
The  specimen  was  re-  §  28.  Prop.  XIII.  Eilative 
ceived  in  alcohol,  still  in-  size  of  segments  in  the  emlyryo 
closed  by  the  membranes.  „„(j[  ^,^^  advlt.—ln  the  embryo  at 
After     removal    it    was  .    j  ^t.  ^±AiKjij\>a,i, 

pinned  to  loaded  cork  and  One  period  the  mescncephal  is  the 
kept  under  alcohol  during  most  prominent  region,  and  it 
remains  the  largest  in  some  lower 
vertebrates  ;  in  the  adult  human 
brain  it  is  the  least  conspicuous 
of  all. 

§  29.  Prop.  XIV.  Segmental 
overlapping. — Although  original- 
ly subequal  in  size,  certain  seg- 
ments early  manifest  a  tendency 
to  extend  beyond  their  neighbors 


Fig.  4697.— Fcetus  Measur- 


the  exposure  of  the  brain. 
The  attitude  and  expres- 
sion are  noteworthy,  and 
have  been  faithfully  re- 
produced by  the  photo- 
graph and  drawing ;  the 
right  side  of  the  brain  is 
shown  in  Fig.  4766,  and 
the  dorsal  aspect  was  pub- 
lished in  the  New  Ym-lc 
Medical  Journal,  Febru- 
ary 16,  1884,  p.  177. 
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in  one  or  more  directions.  In  man  and  the  mammals 
generally  this  overlapping  is  in  inverse  ratio  to  the  origi- 
nal size  of  the  parts.  The  mesencephal,  at  one  period 
most  prominent,  is  encroached  upon  by  the  diencephal 
at  the  sides,  by  the  pons  ventrad,  the  cerebellum  dorsad, 
and  all  are  eventually  covered  by  the  cerebrum,  primar- 
ily a  comparatively  insignificaint  portion  of  the 
brain. 

§  30.  Points  illustrated  upon  Fig.  4697  — 
A.*^  The  general  form  of  the  body  and  limbs  at 
this  period. 

B.  The  visibility  of  all  the  encephalic  seg 
ments,  excepting  the  diencephal ;  even  this 
may  be  regarded  as  represented  by  the  optic 
nerve,  dimly  seen  through  the  indentation  at 
the  ventral  margin  of  the 
cerebrum. 

C.  The  marked  prepon- 
derance of  the  cerebrum. 

D.  The  absence  of  any 
lateral  fissures  excepting 
the  Sylvian  fossa  ;  compare, 
however,  the  right  hemi- 
cerebrum,  as  shown  in  Fig. 
4756. 

E.  The  simplicity  of  the 
other  regions,  better  shown 
in  Fig.  4756  ;  the  cerebellum 
is  a  narrow  and  undivided 
mass,  as  in  Fig.  4714  ;  the 
mesencephal  presents  a 
slight  transverse  depression 
between  the  pregeminum 
and  postgeminum. 

§  31.  Prop.  XV.  This 
segmental  overlapping  is, 
upon  the  whole,  greater 
caudadthan  cephalad,  most 
of  the  segments  presenting 

something  like  the  "  rake  "  of  the  mast  of  a  ship      The 
cerebellum,  for  example,  not  only  extends  both  oepha 
lad  and  caudad  from  its  connections  with  the  epencepha 
lie  floor,  but  is  tilted  distinctly  caudad  (Figs  4684  4711 
4719,  and  4721). 

§  32.  Points  illustrated  upon  Pig.  4698.— A.  The  possi- 
bility, even  with  so  high  a  mammal  as  the  cat,  of  making 
a  preparation  that,  without  disturbing  the  essential,  mor- 
phological features  of  the  organ,  may  exhibit  all  of  the 
encephalic  segments,  in  part  at  least,  excepting  the  last, 
the  metencephal. 

B.  The  tendency  of  three  of  the  encephalic  segments 
to  overlap  those  caudad  of  them.  The  cerebellum,  the 
epencephalic  roof ,  partly  conceals  the  postoblongata,  met- 
encephal, in  its  natural  attitude ;  in  the  present  figure 
it  is  tilted  caudad.  The  mesencephal  (geminal  or  optic 
lobes)  is  covered  partly  by  the  cerebellum  and  partly  by 
the  cerebrum,  and  also  at  the  sides  overlapped  somewhat 
by  the  postgenioulums,  elements  of  the  diencephal  ;  in 
the  figure  these  bodies  are  in  deep  shadow,  crossed  by 
the  line  3  on  the  right,  and  on  the  left  by  the  line  lead- 
ing to  the  postgeminum.  Finally,  the  cerebrum  conceals 
the  diencephal  and  mesencephal,  and  even  the  cephalic 
slope  of  the  cerebellum  in  the  cat,  while  in  man  it  alone 
is  visible  when  the  brain  is  viewed  from  the  dorsal  as- 
pect. 

C.  The  relations  of  the  callosum  and  fornicommissure 
to  the  two  hemicerebrums,  as  lines  of  secondary  adhesion 
between  the  two,  the  one  dorsal  and  the  other  ventral. 

D.  That  the  triangular  area,  hemiseptum,  is  really 
only  a  portion  of  the  mesal  wall  of  either  hemicerebrum, 
which  has  been  intercepted  between  the  two  lines  of 
junction  above  named. 

E.  That  the  interval,  pseudoooele  ("  fifth  ventricle") 
between  the  two:  hemiseptums,  has  no  connection  with 
the  true  encephalic  cavities. 

P.  That  the  callosum  and  fornix  are  in  no  sense  parts 
of  the  roof  of  the  diaccele  (third  ventricle) :  this  is  consti- 
tuted by  (1)  its  proper  endyma,  (2)  the  pia  covering  this, 
as  all  other  parts  of  the  brain,  (3)  the  pia  pertaining  to 


the  fornix,  which,  with  the  layer  (3)  and  the  intervening 
vessels,  constitutes  the  velum. 

G.  Incidentally  it  may  be  remarked  that  the  cruciate 
fissure  in  cats  and  dogs  constitutes,  as  it  were,  a  gash 
across  the  mesal  margin  near  the  cephalic  end  of  the 
hemicerebrum  ;  it  appears,  therefore,  upon  both  the  me- 


...  Olfactory  bulb 


..Coronal  fissuns 


of  the 
cere- 
bellum 


Fig.  4698.— The  Brain  of  a  Cat  from  the  Dorsal  Aspect,  after  the  Callo- 
sum and  Fornix  had  been  Divided  and  the  Hemicerebrums  Divaricated. 
474  :  X  2.  1,  Artery  (precerebral?)  ;  2,  artery  joining  1,  perforating 
the  callosnm  from  the  velnm  ;  3,  4,  lines  of  division  of  the  arachnoid, 
between  the  cerebrum  and  cerebellum  ;  5,  line  of  division  of  the  velum, 
which  is  partly  rRmoved  on  the  left  side  so  as  to  expose  the  thalamus 
and  gemina  of  that  side.     See  §  32. 

Freparatioji, — \Phile  fresh  and  supported  by  the  basis  cranii,  the 
hemicerebrums  were  carefully  separated  so  as  to  expose  the  callosum  ; 
this  was  divided,  beginning  with  the  splenium  ;  then  the  fornicom- 
missure until  the  incision  reached  the  point  of  attachment  of  the 
velum.  The  cerebellum  was  tilted  caudad  and  the  arachnoid  between 
it  and  the  postgeminum  divided  ;  the  cerebellar  edge  of  the  arachnoid 
is  represented  by  the  line  5.  The  cephalic  part  of  the  valvula  is  shown 
as  if  inflated  with  air.  On  the  left  side,  along  a  line  (4)  extending  ob- 
liquely caudo-inesad  from  under  the  margin  of  the  fornicommissure  the 
two  layers  of  pia  constituting  the  vehim  were  divided,  and  the  part  at 
the  left  removed  so  as  to  expose  more  distinctly  the  postgeminum,  pre- 
geminum, and  thalamus.     The  cerebral  pia  was  removed. 

Defects. — The  arteries  should  have  been  injected  with  a  red  mass, 
for  the  better  exposition  of  the  pia,  the  plexuses,  and  especially  the 
mesal  artery  (2)  which  penetrates  the  callosum.  No  attempt  has  been 
made  to  show  the  lines  of  reflection  of  the  arachnoid  between  the  two 
hemicerebrums,  along  a  line  corresponding  with  the  ventral  margin  of 
the  falx  and  indicated  approximately  in  the  transection  (Fig.  4751). 
The  foraicommissure  is  represented  too  thick  and  should  not  be  dotted. 
The  trochlearis  nerve  (N.  tr. )  stops  too  sh.'irply  at  the  margin  of  the 
valvula,  from  which  it  arises.  The  convexity  of  the  valvula  is  to» 
sharply  defined.  A  similar  preparation  of  the  human  brain  is  very  de- 
sirable, but  extremely  difficult  to  make,  on  account  of  the  weight  of  the 
hemicerebrums. 

sal  and  the  dorso-lateral  aspects  ;  the  well-known  and 
easily-experimented-upon  motor  areas  of  the  limbs  oc- 
cupy the  U-shaped  gyre  between  the  cruciate  and  coronal 
fissures.  It  does  not  follow,  however,  that  the  cruciate 
fissure  and  the  human  central  fissure  are  homologous. 
§  33.  Prop.  XVI.     The  relations  of  the  prosencephal 
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to  the  dienoephal  are  further  complicated  by  the  intimate 
fusion  of  the  sides  of  the  latter  (thalami)  with  the  floors 
of  the  former  (caudatums).  Although,  therefore,  in  the 
early  embryonic  stages  (Fig.  4693)  it  is  very  easy  to  dis- 
tinguish between  the  two  segments,  there  is  some  diffi- 
culty in  the  adult.  For  convenience,  in  the  present 
article,  the  capsula  ("  internal  capsule  ")  is  adopted  pro- 
visionally as  the  boundary,  so  far  as  regards  the  thala- 
mus and  the  lenticula  (part  of  the  striatum ) ;  but  the 
same  medullary  stratum  intervenes  between  the  len- 
ticula and  the  caudatum,  both  prosencephalic  parts,  and 
the  whole  subject  requires  further  elucidation. 

§  34.  Prop.  XVII.  Transections  at  any  level  caudad  of 
the  aula  usually  aSect  two  or  more  segments.  This  is 
illustrated  in  the  following  diagrams  (Fig.  4699). 

A. 


Fig.  4699. — Diagrams  Illustrating  the  Lateral  Overlapping  of  the  Mesen- 
cephal  by  the  Two  Segments  Cephalad  of  it.  The  transverse  axes  of 
the  prosencephal,  diencephal,  and  mesencephal  are  indicated  by  the 
lines  1,  2,  3,  respectively ;  in  A  they  are  directed  laterad,  as  in  the 
early  embryonic  stages  ;  at  B  they  are  inclined  caudad,  and  transections 
at  either  a  or  6  would  cut  two  or  three  segments  instead  of  one. 

§  33.  Prop.  XVIII.  Potential  triplicity  of  the  enceph- 
alic segments. — Although  primarily  mesal  and  simple, 
each  segment  excepting  the  last*  (metencephal)  pre- 
sents at  some  period,  and  in  some  vertebrates  a  dis- 
tinctly three-fold  condition,  with  one  mesal  and  two 
lateral  portions.  The  pros- 
I  olfactory  encephalic  triplicity  is  ex- 
hibited in  all  air-breathing 
\  ,  vi^^f^^y  vertebrates  and  some  aquatic 
—  ,  °  bulb  forms  (Dipnoans,  etc.) ;  with 
birds  and  frogs  the  mesen- 


optic  nerve  — , 


hypophysis 


myel 


geminum 


postob- 
longata 


cerebrum  cephal  is  markedly  tripartite 
(Fig.  4700)  ;  with  man  and 
- . . .  thalami  other  mammals,  and  like- 
wise with  some  other  verte- 
brates, the  epicoele  presents 
oerebeUum  more  or  less  extensive  ' '  late- 
ral recesses,"  parepicoeles 
(Figs.  4703,  4704,  and  4730) ; 
finally,  with  most  verte- 
brates vehose  development 
has  been  studied  the  embry- 
onic diencephal  protrudes 
at  either  side  an  optic  vesi- 
cle that  becomes  the  retina 
and  optic  nerve  (Figs.  4704 
and  4733). 

§  36.  Points  illustrated 
upon  Fig.  4703.— A.  The  ef- 
fect of  the  cranial  flexure, 
the  two  segments,  mesen- 
cephal and  epencephal,  with 
their  cavities,  appearing 
upon  the  same  section  sur- 
face. 
B.  The  triplicity  of  the  epicoele,  consisting  as  it  does 

of  a  mesal  portion  and  two  lateral  extensions,  the  lateral 

recesses  or  parepicosles. 

*  The  careful  consideration  of  certain  fishes  (torpedo,  carp,  ''suckers") 
in  which  the  postoblongata  is  enormously  developed  may  remove  even 
this  exception. 


Fig.  4T0O. — Brain  of  Frog  Seen 
from  the  Left  after  Removal  of 
Parts  of  the  Left  Side.  654  ;  X 
1.5.     See  Fig.  4701. 

Preparatlun.  —  The  cavities 
were  alinjected  through  an  ori- 
fice in  the  right  hemicerebrum  ; 
when  hard,  the  lateral  wall  of 
the  left  hemicerebrum  and  gemi- 
num was  sliced  off  50  as  to  ex- 
pose their  respective  cavities,  the 
paraccele  ("latuial  ventricle") 
and  the  paraqueduct  ("  optic 
ventricle  "  or  "  optocoele  "). 


C.  The  embryonic  continuity  of  the  endyma  and  more 

substantial  elements  of  the  parietes  around  the  lateral 

recesses  which  are  almost  inva- 

pyla    paraqueduct      Hably  torn  Open  in  the  removal 

or  manipulation   of  the   brain 

(see  Fig.  4720). 

D.  The  corrugation  of  the 
thin  portion  of  the  pareplcoelian 
parietes  preparatory  to  the  for- 
mation of  the  epiplexus. 

§  87.  Points  illustrated  upon 
Fig.  4703.— A.  The  continuity, 
Fig.  4701.— Enlargement  of  the  general  form,  and  relative  size 
frfJ'j™''''^  f"^'"""""  '"  of  the  several  divisions  of  the 

Fig.  4  (UO,  so  as  to  show  more      j    1..  1  1.11 

distinctly  the  lateral  cavity  adult  Jiuman  encephalocoele,  as 
(paraqueduct)  and  the  orifice  viewed  obliquely  from  the  ven- 
(pyia)  by  which  it  commnni-  tro-dextral  aspect. 
(^qted'u^^S^thTSisSr  B.  The  obvious  triplicity  of 
the  prosocoele,  and  the  existence 
of  lateral  extensions  of  the  epicoele. 

C.  The  slenderness  of  the  mesocoele  as  compared  with 
its  relative  size  in  the  embryo  (Fig.  4690)  and  in  the  adults 
of  some  other  vertebrates  (Fig.  4701).  ' 

D.  The  general  modifications  of  the  primitive  and  typi- 


mesoc£Ele-. 


epicoele 
lalErd.  recess, 
cerebellum-.^ 

preoBlongata 


Fig.  4702.— Transection  ol  the  Head  of  an  Bmbryo  Rabbit,  Sixteen  Days 
Old.  From  Kblliker.  Tipper  figure  X  9 ;  lower,  X  65,  enlargement  of 
part  of  the  upper. 

cal  condition  of  the  encephalic  cavity  which  led  the 
older  anatomists,  and  still  lead  some  of  their  modern  suc- 
cessors, to  regard  the  whole  as  comprising  four  "  ventri- 
cles," a  flrsif  and  second  (lateral),  a  "  third,"  and  a 
"  fourth,"  the  aula  being  ignored  and  the  mesocoele 
considered  merely  as  a  "  passage  from  the  third  ventricle 
to  the  fourth." 
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As  may  be  seen  from  Fig.  4703,  it  is  certainly  closed  in 

tlie  embryo  ;  it  is  closed  in  an  alinjected  shark's  brain, 

and  probably  the  common  idea  respecting  it  is  due  to  the 

ease  with  which,  in  the  adult  mammal,  its  membranous 

parietes  are  torn  in  the  removal  of  the  brain.     They  have 

been  compared  by  Burdach  to  the  "  lateral  ventricles." 

C.  Some  adult  human  brains  present  a  .slight  groove 

at  each  side  of  the  aqueduct,  the  contracted  me- 

soccele  ;  with  frogs,  some  Reptiles,  and  all  Birds, 

the  mesencephalic  cavity  is  distinctlj'  tripartite, 

with  distinct  and  considerable  cavities  (paraque- 

ducts)  in  the  lateral  lobes  (Fig.  4700). 

§  39.  Points  illustrated  by  Fig.  4706.— A.  The 
communication  of  the  paraccele  (lateral  ventricle) 
with  the  mesal  series  of  encephalic  cavities  solely 
through  the  porta  ("  Foramen  of  Monro  "). 

B.  The  reduction  in  size  of  the  aula,  the  mesal 
division  of  the  prosoccele,  relatively  to  the  diacoele, 
and  to  the  prosocoelian  lateral  extensions,  the 
paracffiles. 

C.  The  location,  in  man  and  other  mammals, 
of  the  aula  at  the  dorso-cephalic  side  of  the  dia- 
ccele,  instead  of  directly  cephalad  as  in  Amphibia  ; 
see  §  16. 

D.  The  concomitant  change  in  the  direction  of 
the  diacoelian  and  prosocoelian  floors  ;  instead  of 
cepbalo-caudal,  their  direction  is  more  or  less 
nearly  dorso-ventral. 

E.  The  crowding  of  the  conarium  oaudad  by 
the  overlying  cerebrum  ;  the  conarium  and  hypo- 
physis are  retained  in  the  ligure,  however,  mainly 
as  landmarks. 

P.  The  relation  of  the  rima  (essential  part  of 
the  ' '  great  transverse  fissure  ")  to  the  porta.  The 
line  along  the  meso-ventral  aspect  of  the  hemi- 
cerebrum  represents  a  narrow  tract  where  the 
paracoelian  parietes  are  reduced  to  the  lining  en- 
dyma  and  the  covering  pia,  and  where  the  latter, 


terrpj^  /wTtau 


Fig.  4703. — Cast  of  the  Encephalic  Cavities,  Ventral  Aspect ;  approxi- 
mately correct.  X  1  (?)•  Prom  Wei-sker,  modified.  The  names  at 
the  right,  doubly  underiined,  designate  the  five  divisions  of  the  en- 
cephaloccele,  together  with  the  slender  myelocoBle  (central  canal,  of  the 
spinal  cord).  The  metaccele  and  epicoele  together  constitute  the 
" fourth  ventricle  '  of  the  text-books;  the  mesoccele  corresponds  to 
the  aqueduct  or  iter  ;  the  diacoele  equals  tha  "  third  ventricle  "  lessthe 
aula,  which  is  the  mesal  part  of  the  prosoccele  ;  prosoccele  Includes  all 
not  already  specified,  viz.,  the  mesal  aula,  the  lateral  paracoeles  ("  lat- 
eral ventricles  ")  and  the  two  porLas  through  which  they  are  continuous. 
The  names  at  the  left  designate  the  parts  of  the  paracnele,  viz.,  the 
cella,  extending  caudad  from  the  porta  ;  the  precornu,  extending  ce- 
phalad ;  themedicornu,  extending  in  a  spiral  direction  laterad,  ventrad, 
cephalad,  and  mesad,  successively  ;  and  the  postcornu  projecting  cau- 
dad from  the  cella,  I  is  placed  near  the  top  of  the  right  lateral  recess 
of  the  epicoele.  •  The  larger  part  of  the  figure  is  modified  from  a  pho- 
tograph of  the  wax  model  made  by  Weisker,  of  Freibnrp: ;  the  meta- 
cuele,  myelocoele,  and  part  of  the  epicoele  are  from  a  cast  of  the  cavities 
in  a  child.  The  ventral  aspect  was  chosen  in  order  to  display  to  better 
advantage  the  uninterrupted  series  of  mesal  cavities,  and  the  portas. 

Defects. — The  writer  doubt.s  whether  any  part  represents  the  corre- 
sponding cavity  accurately.  The  portas  ar«  too  long;  compare  Fig. 
4741.  The  diacoele  presents  neither  the  orifice  for  the  medicommissure 
(the  presumed  location  of  which  is  indicated  by  the  dotted  circle  (2)  ]ust 
caudad  of  the  portas)  nor  the  marked  ventral  extension  toward  the  hy- 
pophysis. The  medicornaa  are  not  sufficiently  curved  ;  in  reality  the 
extremity  of  each  approaches  the  diacoele  within  about  3.5  ctm.;  the 
postcornua  are  too  short ;  the  boundaries  of  the  epicoele  are  vaguely 
and  perhaps  incorrectly  indicated. 

^  38.  Prop.  XIX.  Commentary  on  Fig.  4704. — A. 
As  stated  above,  tliis  diagram  must  be  regarded  as  the 
expression  of  the  writer's  present  morphological  ideas 
respecting  the  brain  as  a  series  of  mesal  segments,  with 
or  without  lateral  extensions.  These  ideas  may  or  may 
not  be  sound,  but  the  facts  upon  which  they  are  based 
belong  to  the  common  stock  of  knowledge,  and  need  be 
but  briefly  stated  here. 

B.  In  all  mammals  where  they  have  been  looked  for, 
and  in  some  other  vertebrates  {probably  in  most)  there 
extends  latero-ventrad  from  the  "  fourth  ventricle  "  a  re- 
cess which  is  commonly  described  as  open  at  the  end. 


Fig.  47(.I-J,  —Diagram  Exhibiting  the  Writer's  Present  Ideas  respecting  the 
Belations  of  the  Lateral  Extensions  of  the  Encephalocoele,  The  Roman 
numerals,  as  in  Fig.  4695,  designate  the  five  encephalic  vesicles,  and 
not  the  "■ventricles."'''  1.  "Lateral  recess"  (parepiccelej  ;  2,  "optic 
ventricle"'  (paraqueduct),  optocoele  of  "  Anatomical  Technology  "  ;  3, 
the  optic  nerve  and  retina,  formed  originally  (see  Vol.  I.,  Fig.  509)  as 
the  "optic  vesicle,"  an  outgrowth  of  the  diencephalic  vesicle  prior  to 
the  formation  of  the  "cerebral  vesicle";  4,  the  rhinocoele  or  cavity 
of  the  olfactory  bulb;  5,  the  paraccele  or  "lateral  ventricle"  proper, 
the  cavity  of  either  hemicerebrum,  communicating  through  the  porta 
("  Foramen  of  Monro")  with  the  aula  or  mesal  division  of  the  proso- 
ccele, and  thus  only  through  it  with  the  caudal  portions  of  the  en- 
cephalocoek'. 
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or  its  vessels.  Intrudes  into  the  paracoele,  still  covered, 
however,  by  the  endyma.  The  rima  always  begins  at 
the  margin  of  the  porta,  and  extends,  in  man,  to  near  the 
tip  of  the  medicornu  ;  see  §  175  and  Figs.  4748  and  4753. 
G.  The  secondary  and  morphologically  unessential 
nature  of  the  caudato-thalamic  extension,  the  enormous 

thickening  of  the 
prosocoele  thalamus,  the  lat- 

eral wall  of  the  dia- 
coele,  and  of  the 
caudatum,  the  wall 
and  floor  of  the 
paracoele.  This 
feature  of  the 
mammalian  brain, 
which  is  very  con- 
fusing and  not  al- 
together easy  to 
describe,  may  be 
ignored  in  a  dia- 
gram like  the 
above,  where  the 
parietes  are  repre- 
sented of  nearly 
uniform  thickness, 
as  in  the  embryo 
and  in  adult  am- 
l^hibians. 

§  40.  Prop.  XX. 
The  cavity  com- 
monly called  ' '  third  ventricle  "  really  represents  the  me- 
sal  portions  of  the  cavities  of  two  segments.  The  larger 
is  the  interval  between  the  thalarai,  surrounding  the  me- 
dicommissure  and  extending  ventrad  to  the  torus ;  this 
is  the  diaccele.  The  smaller  is  the  mesal  portion  of  the 
prosocoele,  and  connects  at  either  side  through  the  porta 
with  the  lateral  division  of  the  prosocoele,  the  paracoele  ; 
this  mesal  part,  bounded  laterally  by  the  portas,  cephalad 
by  the  fornicolumns  and  prosoterma,  and  limited  caudad 
by  the  cephalic  margins  of  the  thalami  and  ventrad  by 
the  ventral  ends  of  the  portas,  has  been  called  aula  by  the 
writer  since  1878  for  the  sake  of  indicating  his  estimate 


-xuna 
— CQnattniii 


Fig.  4705. — Diagram  of  the  Prosocoele  and  Two 
Adjoining  Cavities,  from  the  Dorsal  (or  Ven- 
tral) Aspect. 


precorumissure  J 
terma 


chiasma  ''hypopljyas 


Fig.  4706. — Schematic  Medisectlon  of  the  Prosencephal  and  Two  Adjoin- 
ing Segments;  approximately  the  right  half  of  Fig.  4705,  seen  from 
the  mesal  aspect.    (See  §  39.) 

of  its  morphological  significance  ;  in  some  lower  verte- 
brates it  is  much  larger  than  in  man. 

§  41.  Prop.  XXI.  The  porta  ("  Foramen  of  Monro  ") 
is  an  orifice  at  either  side  of  the  aula  connecting  it  with 
the  paracoele  ("  lateral  ventricle")  ;  it  is  a  constant  and 
essential  feature  of  every  brain  where  the  distinctly 
tripartite  condition  of  the  prosencephal  is  attained.  It 
has  only  a  secondary  relation  with  the  rima  and  should 
not  be  confounded  with  it.  The  porta  is  completely  cir- 
cumscribed, its  dorsal  Hmit  being  as  definite  and  its  dorsal 
wall  no  less  real,  though  less  substantial,  than  the  ven- 
tral :  see  Figs.  4741,  4743,  and  4743. 

§  43.  Prop.  XXII.  The  rima  (part  of  the  "  great 
transverse  fissure  ")  is  secondary  in  development  and  not 
constant  even  where  there  is  a  distinct  portal  constriction. 
It  is  a  line  along  the  side  of  the  hemicerebrum,  begin- 
ning at  the  dorsal  end  of  the  porta,  where  the  proper 
nervous  parietes  are  thinned  or  wholly  abrogated  for  the 
intrusion  of  a  pial  prolongation  (paraplexus) ;   but  (1) 


this  plexus  fills  the  space,  and  (2)  the  endyma  is  carried 
before  it,  so  that  there  is  no  true  solution  of  continuity. 
The  only  way  in  which  the  porta  and  the  rima  can  be- 
come continuous  is  by  the  artificial  rupture  of  the  mem- 
branous attachments. 

§  43.  Prop.  XXIII.  The  simplest  expression  of  an 
encephalic  segment  is  by  a  short  tube  comprising  (a)  a 
cavity  (coele  or  "  ventricle  ")  surrounded  by  (J)  parietes, 
a  fibro-cellular  mass  covered  by  a  vascular  membrane 
{pia)  and  lined  by  a  ciliated  epithelium  {endyma). 

§  44.  Prop.  XXIV.  In  what  may  be  regarded  as  an 
approximately  typical  condition,  the  parietes  consist  of 
three  layers  or  strata,  viz.,  an  ental,  mainly  cellular,  ad- 
joining the  endyma,  the  entocmcreo  ("central  tubular 
gray") ;  an  ectal,  mainly  cellular,  adjoining  the  pia,  the 
eciocinerea  (cortex)  ;  an  intermediate,  fibrous,  between 
the  other  two,  the  alba  or  medulla  (see  Fig.  4707). 


Fig.  4707. — Schematic  Transection  of  an  Encephalic  Segment,  represent- 
ing the  topographical  relations  of  the  two  kinds  of  nervous  substance, 
the  white,  which  is  fibrous  and  conducting,  and  the  gray,  which  is  cel- 
lular as  well  as  fibrous,  and  dynamic  in  function.  The  entocinerea  is 
primary,  and  alone  exists  in  the  myel ;  the  ectocinerea  is  secondary  ; 
it  constitutes  the  mesencephalic  cappa,  and  the  cortex  of  the  cerebrum 
and  cerebellum. 

§  45.  Prop.  XXV.  In  some  regions,  notably  the  epi- 
coelian  and  paracoelian  roofs,  the  entocinerea  is  dislocated 
or  crowded  as  it  were  from  its  normal  position  next  the 
endyma  by  albal  or  fibrous  intrusions,  commissures,  es- 
pecially the  callosum.  Parts  of  the  ectocinerea  (e.g., 
claustrum  and  lenticula.  Fig.  4731)  are  also  separated 
more  or  less  completely  from  the  rest. 

§46.  Prop.  XXVI.  Unequal  thickness  of  the  pari- 
etes.— In  the  earliest  stages  the  coelian  parietes  are  of 
approximately  equal  thickness  throughout,  although  it 
may  be,  as  held  by  Spitzka,  that  the  roof  is  never  so 
thick  as  the  floor.  With  some  low  or  generalized  verte- 
brates— e.g.,  Seymnua,  a  shark  (Parker,  Nature,  Decem- 
ber 30,  1886),  Nectvrus,  a  salamander  (the  writer.  New 
York  Medical  Journal,  February  9,  1884,  Fig.  16) ; 
Ceraiodus,  a  Dipnoan  (the  writer,  American  Naturalist, 
June,  1887) — this  condition  prevails  throughout  life, 
at  least  with  certain  regions  ;  with  man,  until  the 
foetus  attains  a  length  of  at  least  6  ctm.,  and  an, esti- 
mated age  of  13  weeks  (see  Fig.  4708),  the  hemicere- 
bral  parietes  are  almost  uniformly  thin  ;  when  24  ctm. 
long,  and  about  20  weeks  old,  certain  regions  are  con- 
siderably thicker  than  others,  as  seen  in  Fig.  4709 ;  in 
the  adult  brain  of  man,  and  indeed  of  mammals  gener- 
ally (Figs.  4710  and  4746),  the  difference  between  even 
closely  adjacent  portions  of  the  parietes  is  simply  enor- 
mous ;  compai'e,  e.g. ,  the  mesencephalic  floor  (crura)  with 
the  caudal  part  of  its  roof,  valvula  (Figs.  4684  and  4711) ; 
the  two  divisions  of  the  cpicoelian  roof,  cerebellum  and 
lingula  (Pigs.  4684,  4711,  and  4719) ;  the  diacoelian  sides, 
thalami,  with  the  floor,  torus  or  terma  (Figs.  4684  or 
4711) ;  the  thin   or  membranous  parts  (fimbria,  tenia, 
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pala,  etc.)  adjoining  tlie  rima  with  the  adjoining  hippo- 
camp  and  caudatum  (Figs.  4709  and  4751)  ;  or  the  trans- 


paraplexus. 


Sylvian  fossa 


bippocamp 


Fia.  4708. — TheHemicerebruraof  a  Fcetus/MeaBuring  6  ctm.  from  Breg- 
ma to  Heel  and  Estimated  at  12  Weeks)  Opened  from  the  Lateral  As- 
pect. 340  :  X  S.  This  preparation  (really  the  right  hemicerebnim,  but 
reversed  in  drawing)  is  figured  in  the  New  York  Medical  Journal  for 
February  16,  1984,  but  unreversed  and  of  half  the  present  size ;  the 
length  of  the  foetus  is  there  given  incorrectly  as  4  ctm.  1,  A  fissure, 
occipital,  calcarine  or  lambdoidal ;  SJ,  tip  of  temporal  lobe. 

lucent  hemiseptum  with  the  mass  just  cephalad  of  the 
precornu  (Figs.  4710  and  4746). 

§  47.  Points  illustrated  by  Fig.  4708.— A.  The  large 
size  of  the  paracoele  and  the    thinness  of  the 
parietes. 

B.  The  nearly  uniform  thickness  of  the  pari- 
etes so  far  as  exposed.  t 

C.  The  extent  of  the  paraplexus,  and  its  ful- 
ness as  compared  with  that  in  the  adult  ;  possibly 
■when  fresh  it  entirely  filled  the  paracoele,  but 
was  contracted  by  the  alcohol. 

D.  The  similarity  of  the  precornu  and  medi- 
oornu. 

E.  The  absence  of  distinct  indication  of  the 
postcornu,  indicating  that  this  may  be  formed 
eventually  not  by  a  special  protrusion  caudad 
but  by  the  thickening  of  the  parietes  in  such  a 
way  as  to  leave  an  occipital  space  of  variable 
flize. 

F.  The  commencing  formation  of  the  hippo- 
camp  as  a  corrugation  of  the  mesal  wall  of  the 
medicornu. 

6.  The  non-extension  of  the  paraplexus  and 
thus  of  the  rima  to  the  extremity  of  the  medi- 
cornu. 

H.  The  presence  of  at  least  one  distinct  fissure 
(1),  the  calcarine,  occipital,  or  lambdoidal. 

I.  The  evidences  of  some  mesal  fissures,  per- 
haps transitory,  as  slight  corrugations  just  ceph- 
alad of  the  plexus. 

J.  The  formation  of  the  Sylvian  fossa,  with  as 
yet  no  trace  of  the  insula. 

§  48.  Points  illustrated  by  Fig.  4709.— A.  The 
great  extent  of  the  paracceles  at  this  period,  rela- 
tively to  the  entire  cerebrum,  and  to  the  mesal 
part  of  the  prosoccele,  the  aula. 

B.  The  less  difference  in  the  thickness  of  the 
parietes  than  in  the  adult. 

C.  The  distinct  collocation  of  the  hippocamp 
with  the  hippocampal  fissure. 

D.  The  topographical  relation  of  the  Sylvian 
fossa,  the  first  stage  of  the  Sylvian  fissure,  to  the 
caudatum. 

E.  The  extension  of  the  postcornu  farther  cau- 
dad of  the  aula  than  the  precornu  extends  ceph- 
alad. 

F.  The  absence  of  the  insula  at  this  period. 
Gr.  The  outgrowing  margin  of  the  operculum. 
H.  The  depth  and  peculiar  shape  of  the  lambdoidal 

fissure  ;  See  Fig.  4758. 


§  49.  Prop.  XXVIl.  The  brain  as  a  houae.—Wiihm 
certain  limits  the  brain  may  be  likened  to  an  edifice,  and 
the  comparison  has  been  carried  out  in  some  detail  by 
the  writer  in  "  Anatomical  Technology,"  p.  413  :  with 
Schwalbe  and  others  he  believes  that  architectural  terms, 
floor,  roof,  sides,  may  be  employed  appropriately  in  in- 
dicating the  general  locations  of  the  segmental  parts,  re- 
latively to  each  other  and  to  the  common  cavity,  and  he 
has  proposed  two  specific  terms,  aula  (a  hall),  and  porta 
(a  doorway),  for  the  designation  of  certain  portions  of 
the  cavity. 

§  50.  Prop.  XXVIII.  Irregularities  of  contour. — In 
the  brain  straight  lines  and  plane  surfaces  are  infre- 
quent, and  the  spiral  form  is  not  uncommon  ;  hence 
dissections  are  often  more  instructive  than  mechanical 
sections,  and  normalization,  actual  or  ideal  (§  30),  is  some- 
times desirable. 

§  51.  Prop.  XXIX.  Commissures,  etc. — Of  the  parts 
connecting  lateral  masses  across  the  meson,  whether 
cellular  or  fibrous,  whether  direct  (true  commissures)  or 
oblique  (decussations),  some  are  merely  specializations 
of  pre-existing  floors  or  roofs  ;  e.g.,  precommissure, 
postcommissure,  supracommissure,  pons ;  others,  the 
callosum  and  fornicommissure,  are  either  new  forma- 
tions or  marked  extensions  of  ijre-existing  lines  or  areas 
of  conjunction  (Fig.  4757)  ;  the  medicommissure,  finally, 
as  well  remarked  by  Spitzka,  is  rather  a  fusion  of  con- 
tiguous surfaces  than  a  commissure  in  the  usual  sense 
of  the  word. 

§  52.  Prop.  XXX.  Atrophic  parts. — Certain  parts, 
(terma,  hemiseptum,  valvula,  torus)  which  are  very  thin 
and  apparently  functionless,  nevertheless  serve  to  con- 

AUdatum        caudatum 

I      precornu 
i      1       genu 


postcornu 
lambdoidal  f. 
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Fig.  4709. — Ventral  Exposure  of  the  Prosocoele  of  a  FcEtna  about  24  ctm.  Long,  and 
Estimated  to  be  20  Weeks  Old.  499  ;  X  1-5.  1 ,  Line  of  junction  between  the  thal- 
amus and  the  caudatum  ;  2,  thin  extension  of  the  paraplexus  into  the  postcornu ; 
soon  after  the  preparation  was  made  this  became  detached  and  Was  lost ;  another 
specimen  must  be  depended  upon  to  show  whether  or  not  such  extension  exists, 
and  in  what  way  it  is  disposed  of  in  case  it  be  deciduous  ;  3,  hippocampal  fissure ; 
4,  diaplexus. 

Preparation. — The  brain  was  hardened  in  place  by  arterial  alinjection ;  the 
scalp  and  calva  were  removed  piecemeal,  and  the  dorsal  part  of  the  cerebrum  re- 
moved by  one  sweep  of  the  knife  under  alcohol.  The  paraplexus  was  cut  at  each 
side  as  indicated  by  the  heavy  line  (endynla)  inclosing  the  lighter  area.  The  left 
caudatum  was  removed  eO  as  to  expose  the  paracoele  more  completely  on  that  side 
and  make  the  figiire  comparable  with  that  of  the  cat  (Fig.  4710). 

tain  the  cceliolymph  (cerebro-spinal  liquid),  and  may  have 
a  morphological  significance  as  representing  parts  more 
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developed  in  other  forms.  Two  otlier  parts,  tbe  cona- 
rium  ("  pineal  body")  and  the  hypophysis  ("pituitary 
body  ")  are  rather  thick  than  tliin,  but  are  not  known  to 
have  definite  functions  ;  their  peculiarities  will  be  con- 
sidered in  connection  with  the  diencephal  (§  114),  of 
wliich  they  are  appendages. 

§  53.  Prop.  XXXI.  Miparian  parts. — Along  the  ripas, 
or  lines  of  reflection  of  the  endyma  upon  telas  or  plex- 
uses, the  substantial  nervous  parietes  are  commonly  re- 
duced in  thickness,  so  as  to  resemble  the  terma,  valvula, 
and  torus  in  some  degree.     Such  are  the  ligula  and  obex 
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Fig.  4710.— The  Encephalic  Cavities  of  a  Cat,  Exposed  from  the  Ventral  Side.  479 ;  X  2.  1.  The  valvula,  which  is  so 
tliin  in  the  cat  that  the  cerebellar  folia  show  dimly  through  it  (the  line  is  interrupted  just  above  the  L  of  epen- 
cepf/al) ;  2,  the  narrow  space  between  the  lateral  aspect  of  the  mesencephal  and  the  overlapping  hemicerebrum ; 
in  anthropotomy  this  is  commonly  reclconed  as  part  of  the  "  Kieat  tranverse  fissure ;  "  H,  obliquely  cut  surface,  left 
by  the  removal  of  the  caudatum  and  adjacent  parts  of  the  left  hemicerebrum. 

Preparation. — The  brain  was  exposed  from  the  ventral  side  and  left  in  the  calva  for  better  support ;  the  ccelias 
were  alinjected  so  as  to  harden  the  parietes  and  keep  them  apart.  Successive  slices  were  removed  until  the  portas 
and  aqueduct  (mesocoele)  and  myeloccBle  were  exposed.  With  a  nan-ow-bladed  knife  the  walls  of  the  diaccele  (in- 
cluding the  mqdicommissure),  epiccele,  and  metacoele  were  cut  away  obliquely  ;  also  on  one  side  (the  right  of  the 
preparation,  but  the  figure  is  reversed  so  that  it  appears  on  the  left)  the  caudatum,  hippocamp,  and  part  of  the 
thalamus,  so  as  to  expose  the  continuity  of  the  precornu  and  medicornu.  The  olfactory  bulbs  were  removed  with 
the  ventral  portion  of  the  cerebrum.  The  boundaries  of  the  cinerea  (cortex,  etc.)  and  alba  (medulla)  were  ascer- 
tained by  comparing  the  similarly  exposed  surface  of  a  fresh  brain ;  some  of  the  differences  between  the  two  sides 
are  due  to  a  slight  difference  of  the  section-levels. 

Defects. — The  brain  should  have  been  prepared  in  a  chromic  acid  solution,  or  injected  with  the  red  mixture,  so  as 
to  differentiate  the  alba  and  cinerea. 

at  the  side  and  end  of  the  metacoele  ;  the  fimbria  along 
the  hippocanipal  margin  of  the  rima,  the  tenia  along  its 
caudalal  margin,  and  thepala  at  its  extremity  (Figs.  4751, 
4753,  and  4755)  ;  a  similar  part  may  perhaps  be  recog- 
nizee! with  careful  inspection  along  the  line  of  reflection 
of  the  endyma  from  the  nodulus  and  adjacent  lobes  of  the 
cerebellum  (Figs.  4711,  4717,  and  4719). 

§  54.  Prop.  XXXII.  The  riparian  condition  may  not 
be  incompatible  with  distinct  and  even  impprtant  func- 
tions. The  supracommissure  (Fig.  4735)  and  the  habeua 
(Fig.  4733),  for  example,  are,  in  one  sense,  parts  of  trans- 
ition from  substantial  to  membranous  parietes,  but  they 
probably,  like  the  fimbria,  have  some  distinct  use. 


§  55.  Prop.  XXXIII.  Margined  cinerea. — The  riparian 
parts  mentioned  under  Prop.  XXXI.  consist  of  alba  ;  but 
with  the  cerebrum  and  cerebellum  the  cortical  margins 
have  a  special  morphological  interest,  and  are  but  little 
known.  In  the  depths  of  the  callosal  fissure,  for  ex- 
ample, the  cinerea  has  a  rounded  margin  (Fig.4733) ;  this 
is  probably  continuous  caudad  over  the  splenium  (Fig. 
4734)  with  the  dentate  gyre  {foicia  denlata  and  fasciola 
cinerea)  and  cephalad  over  the'genu  with  the  pretermatic 
cortex.  Even  less  known  are  the  cinereai  margins  of 
the  cerebellum  ;  the  lingula comprises  one  portion,  and  of 

course  there  is  a  con- 
tinuity of  cortical  edge 
on  either  side  over  the 
peduncles  to  the  nodu- 
lus. 

§56.  Prop.  XXXIV. 
Physiologically  the  in- 
termediate portions  of 
organs  are  commonly 
most  important,  as  well 
as  most  easily  recog- 
nized and  examined ; 
but  morphologically  the 
extremes  have  great  sig- 
nificance, and  present 
as  yet  unsolved  prob- 
lems for  future  investi- 
gators. 

§  57.  Points  illustrat- 
ed by  Fig.  4710.— A. 
An  arrangement  and 
circumscription  of  the 
encephalic  cavities  in 
the  adult  cat  (an  acces- 
sible mammal),  essen- 
tially identical  with 
that  in  the  human  adult 
(Pig.  4746)  and  foetus 
(Fig.  4709),  and  in  ver- 
tebrates generally. 

B.  The  great  differ- 
ences in  size  and  shape 
between  the  various  di- 
visions of  the  encepha- 
locoele  ;  the  mefeocoele 
is  little  larger  than  the 
myelocoele,  and  is  tubu- 
lar ;  the  diaccele  is  nar- 
row but  high  :  the  me- 
tacffile  wide  but  shal- 
low ;  the  epiccele  is 
very  irregular ;  the 
myelocoele  is  patent 
throughout,  while  in 
man  it  is  nearly  oblit- 
erated. The  epicoelian 
lateral  recesses  are  not 
exposed,  so  the  triple 
constitution  of  a  typi- 
cal segmental  cavity  is 
exhibited  only  by  the 
prosocoele,  with  its  me- 
sal  aula  and  lateral 
paracoeles. 

C.  The  different  con- 
stitution of  the  coelian  parietes.  The  roofs  of  the  aula, 
portas,  and  metacoele  are  membranous,  with  plexuses  on 
the  ental  surface, 

D.  The  reduced  thickness  of  the  parietes  near  the 
rima,  constituting  the  fimbria,  one  of  the  riparian  or 
marginal  parts. 

E.  The  apparent  interruption  of  the  wall  of  the  medi- 
cornu at  the  rima  ("  great  transverse  fissure")  ;  on  close 
examination,  however,  although  the  proper  nervous 
parietes  are  absent,  the  intruded  pial  fold  (paraplexus) 
is  seen  to  be  covered  by  the  endyma  reflected  from  the 
adjoining  parts,  so  that  the  injected  alcohol  was  com- 
pletely confined. 
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F.  The  not  very  obvious  relation  of  the  ectal  furrovr, 
hippocampal  fissure,  to  the  ental  elevation  or  colliculus, 
hippocamp  ;  on  the  right  the  line  from  poaigeniculum 
crosses  the  end  of  the  fissure,  which  is  not  otherwise  in- 
dicated. 

G.  The  relations  of  the  alba  (medulla)  to  the  ectocin- 
erea  (cortex)  and  the  entocinerea  ("  central  tubular 
gray ") ;  the  metepencephalic  entocinerea  has  been  re- 
moved in  exposing  the  cavities,  but  it  is  distinct  and 
abundant  at  the  sides  of  the  mesocoele  (aqueduct),  of 
the  diacoele,  constituting  the  thalamus,  and  of  the  prosen- 
cephalic  precorou,  constituting  the  caudatum  and — un- 
expectedly— the  hemiseptum  aud  fornicolumn,  all  which 
were  distinctly  gray  in  the  fresh  preparation. 

H.  The  caudal  extension  of  the  cerebrum  so  as  to 
reach  the  cerebellum,  and  thus  conceal  the  lateral  aspect 
of  the  intervening  segments,  diencephal  and  mesencephal. 

I.  The  fusion  of  the  thalamus  with  the  caudatum,  of 
the  diacoelian  side-wall  with  the  paracoelian  floor  ;  the 
line  of  junction  of  the  two  segments  may  be  regarded  as 
indicated  approximately  by  the  word  dien. 

3.  The  absence  or  inconspicuousness  of  the  lenticula, 
olaustrum  and  insula  (compare  Fig.  4731). 

K.  The  less  width  of  the  diencephal  than  in  man,  so 


that  the  geniculuras  maintain  their  proper  morphologi- 
cal relation  of  cephalic  (pre)  and  caudal  (post),  rather  tlian 
of  lateral,  or  "external,"  and  mesal,  or  "internal,"  as 
in  man. 

L.  The  extension  of  the  paracreles,  the  proper  cavi- 
ties of  the  hemicerebrums.  caudad  from  the  aula  even  far- 
ther than  cephalad,  thereby  warranting  the  diagrammatic 
representation  of  the  paracoeles  as  lateral  extensions,  not 
cephalic  only. 

M.  The  absence  of  a  postcornu  in  the  cat,  as  in  most 
other  mammals,  the  exceptions  being  man,  monliej'S, 
seals,  porpoises,  and  some,  if  not  all,  dogs. 

N.  The  distinctness  of  the  fornicrista  in  the  cat  ;  it 
is  not  named  on  the  figure,  but  may  be  seen  as  a  conical 
elevation  at  the  cephalic  side  of  the  aula. 

§  58.  Prop.  XXXV.  A  convenient  classification  of 
the  encephalic  parts,  as  in  the  following  Table,  assigns 
them  first  to  the  segments  in  which,  at  least  provision- 
ally, they  may  be  held  to  belong  ;  second,  to  the  floor, 
sides,  and  roof  of  the  segments  ;  third,  to  categories  ac- 
cording to  their  thickness  or  other  feature  ;  from  the 
nature  of  the  case,  several  parts  may  be  named  more 
than  once  ;  on  the  other  hand,  some  are  omitted  alto- 
gether. 


ProvisioTwl  Glassificatioii  of  Encephalic  Parts  acc&rding  to  Segments,  Relations  to  Cavities,  and  Other  Characteristics. 


Segments  and  chief  parts.  PboSencephal  :  Cerebrum 


General  cavities  ... 

Cavitary/  divisions. 

Floors  


Sides. . 
Hoofs. 


Commissures  and  decus- 
sations. 


Marginal  parts . . 

Telas 

Plexuses 

Atrophied  parts  . 
Appendages  . .  . . 


EnMtl  elevations . 
Ectal  elevations  . 


Ectal  depressions. 


Ectocinerea 

Parts  of  ectocinerea  . 


Entocinerea 

Parts  of  entocinerea . 


Other  parts . 


Prosocoele 

Paracoele,  porta,  aula,  coruu. , 
Fornix,  caudatum 


Hemiseptum,  etc 

Aulatela  aud  callc^um. 


Callosum, 
fornix. 


precommiBSure, 


DiENCEPHAi.  :    Thalami. 


DiacCEle 

Aulix,  infundibulura  . 
Torus,  etc 


Thalami. 

Diatela . , 


Medicommissure,    supra- 
commissure,  chiasma. 


Tenia,  fimbria,  pala Habena  . 

Aulatela Diatela . . 

Profioplexus  Diaplexua  . 

ProscJterma Torus 

Olfactory  bulb  C?J Conarium,  hypophysis  , 


Caudatum,  hippocamp,  cal- 
oar,  collateral,  occipital  and 
callosal  emiuences. 

Gyres,  insula 


Cortex 

Claustrum,  amygdala,  lentic- 
ula. 
Caudatum 


Habena . 


P  u  1  V  i  u  ar,  pregeniculum, 
postgeniculum,  albicans. 


Trigonum,    habenal,     fim- 
brial,  and  tenial  .sulci. 


Mes  EN  CEPH  al;  Epencephal  :   Cere' 
G-emina.  |     bellum. 

MesoccEle lEpicoele 

I  Lateral  recess.  I 

Crura iPreoblongata     and  Postoblongata. 

pons.  I 

Gremina 'Peduncles 

Ge'mina  and  valvula.  Cerebellum  and  liu 

gula. 
PostcommisEure 'Pons 


Metencephal: 

Postoblongata. 
Metacoele. 


Reetis,  clava. 
Metatela,  obex. 


I 


Postgeminimi,  p  r  e- 
geminum,  postbra- 
c  h  i  u  m ,  prebra- 
chium,  cimbia. 

Lateral  sulcus 


EpiplexuB 

Lingula    

Flocculus  and  para- 
flocculus. 


Habenar  ganglion,  etc 

Precribrum,  postcribnim. 


Peduncular     sulcus, 
j    rimulae,  prepedun- 
cular  fossa. 
Cappa Cortex. 


Aqueduct  cinerea. 

Fastigatum,  embolus, 

globulus,  d  e  n  t  a  - 

tum. 
ilntercalatum Arbor. 


Decussation  of  pyra- 
mids ;  dorsal  and 
ventral  commis- 
sures. 

Obex  and  ligula. 

Metatela. 

Metaplexua, 


Oliva,    clava,    tuber- 
cle of  Rolando. 


§  59.  Points  illustrated  by  Fig.  4711.— A.  The  blood- 
vessels are  fully  discussed  elsewhere  in  this  volume  and 
only  three  matters  connected  therewith  are  referred  to 
here  :  1,  The  presence  of  asubfalcial  sinus  marked  (2)  on 
the  figure  ;  according  to  Browning  ("  Veins  of  the  Brain," 
p.  21),  this  is  often  absent,  but  here,  as  In  some  other 
preparations  examined  by  the  writer,  it  reaches  a  point  a 
little  cephalad  of  the  middle  of  the  length  of  the  callosum 
where  it  receives  several  considerable  veins,  not  shown 
in  this  figure  ;  3,  the  absence  of  a  distinct  precommuni- 
cant  ("anterior  communicating")  artery,  as  in  most  of 
the  brains  examined  by  the  writer  with  reference  to  that 
point ;  the  two  precerebral  arteries  simply  converge,  join, 
and  again  diverge  just  dorsad  of  the  chiasma  ;  in  this 
preparation  the  caudal  of  the  two  orifices,  crossed  by  the 
line  from  the  precommissure,  represents  the  place  of 
junction  of  the  two  precerebral  arteries  :  the  cephalic 
orifice,  just  cephalad  of  the  line  from  anln.  was  caused 
by  the  partial  slicing  off  of  the  right  precerebral,  part  of 
its  wall  appearing  between  the  two  orifices  ;  3,  the  ter- 
matic  artery  springs  from  the  place  of  junction  of  the 
two  precerebrals,  or  from  the  middle  of  the  precommuni- 


cant,  when  this  distinctlj'  exists  ;  its  course  has  not  been 
fully  followed  out  ;  in  this  specimen  it  Is  soon  concealed 
by  the  precerebral. 

B.  This  figure  also  illustrates  many  of  the  strictly  en- 
cephalic points  presented  in  connection  with  Fig.  4684, 
which  should  be  compared  with  this  and  with  the  excel- 
lent though  incomplete  representation  of  the  mesal  en- 
cephalic cavities  in  Quaiu's  "  Anatomy,"  ii.,  Fig.  290; 
frequent  reference  should  be  made  to  the  representa- 
tions of  the  base  and  transections  of  the  brain  (Figs. 
4689  and  4751). 

C.  It  is  to  be  noted  that  the  segmental  names  are 
omitted  and  that  the  names  introduced  apply  to  the  parts 
as  such.  Most  of  the  cavities  are  designated  by  their 
general  titles,  metacoele,  etc.,  but  the  diacoele  is  not 
named  at  all,  and  the  mesoca?le  is  called  aqueduct. 

§  60.  Prop.  XXXVI.  Ga'lian  circumscription. — The 
facts  of  development  and  comparative  anatomy,  and  an- 
alogy with  other  hollow  organs  warrant  the  presump- 
tion that  the  encephalic  cavities  communicate  only  with 
one  another  and  with  the  myelocoele.  Any  communica- 
tion with  the  ectal  surface  is  presumably  artificial,  ex- 
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Fig.  4711. — Meaal  Aspect  of  the  Right  Hemiencephal  of  an  Adult.  White;  male;  376;  X  8.  (In  a  more  reduced  form  and  without  the  modifications 
afterward  made,  this  figure  appeared  in  the  New  York  Medical  Journal  for  March  21,  1885,  p.  325.)  1,  Auliplexus  ;  2,  subfalcial  sinus  ;  3,  right 
velar  vein  ;  just  oaudad  of  the  end  of  this  line  is  seen  the  place  of  junction  of  the  left ;  4,  orifice  of  the  vein  of  Galen  into  the  tentorial  sinus  ;  5, 
falcicula  {fatx  cerebellt) ;  6,  straight  sinus  :  7,  uvula  (lobe  of  the  cerebellum)  ;  8,  the  torus  (*'  tuber  ciiiereum  ") ;  the  line  seems  to  stop  upon  the 
artery,  but  should  reach  the  base  of  the  brain  ;  9,  the  ventro-cephalic,  narrow  termination  of  the  f alx  ;  10,  the  arachnoid  (the  line  is  too  heavy) ; 
11,  the  lon^tudinal  sinus.     The  cerebrum  and  cerebellum  hardly  require  specification. 

Preparation. — The  brain  was  removed  in  the  dura,  this  being  retained  in  a  gi-eater  degree  than  in  any  other  brain  the  writer  has  seen.  It  was 
duly  supported,  and  injected  throucfh  the  basilar  artei-y  with  the  starch  mixture  containing  alcohol  described  in  Removal  of  the  Brain.  The  in- 
jection caused  the  brain  to  fill  the  dnra  completely,  and  presumably  as.sume  its  natural  form.     It  was  then  hardened  in  alcohol  and  medisccted. 

Defects, — As  commonly  happens  the  plane  of  section  was  not  uniformly  mesal ;  in  the  dorsal  half  it  passed  sinistrad  of  the  f alx,  and  left  the  vari- 
ous commissures  in  distinct  relief ;  but  ventrally  it  passed  a  little  to  the  right ;  certain  features  of  the  cerebellum  and  oblongata  are  derived 
partly  from  the  opposite  side;  others  should  have  been  introduced,  viz.,  the  slight  mesal  (basilar)  furrow  upon  the  ventral  surface  of  the  pons,  and 
the  indications  of  the  dorsal  and  ventral  mesal  fissures  of  the  postoblongata,  and  of  the  pyramid  decussation,  in  case  it  exists. 

The  uniform  dotting  of  the  pons  does  not  represent  the  pontiraph6,  or  the  interspersed  fibrous  fasciculi  and  cellular  masses  which  may  be  recog- 
nized upon  its  surface  when  divided  or  torn  at  or  near  the  meson. 

Some  points  were  not  imdersiood  at  the  first  drawing,  and  the  changes  have  marred  the  appearance  somewhat,  e.g.,  in  the  pseudoccele,  and  dor- 
sad of  the  genu.  The  vessels  and  membranes  have  not  been  traced  completely  lest  the  specimen  be  injured  for  museum  purposes.  The  word  dia- 
ccele  should  have  been  introduced  in  the  area  between  the  aula  and  the  aqueduct.  It  would  have  been  well  to  indicate  in  some  way  that  the  mass 
at  either  side  of  this  diaccele  is  the  thalamus,  and  that  the  triangular  lamina  at  either  side  of  the  pseudoccele  is  the  hemiseptum ;  but  these  parts 
are  named  in  Fig.  4684,  and  seen  in  transection  in  Pig.  4751. 

The  brain  was  originally  injected  for  a  study  of  the  encephalic  arteries ;  but  it  displayed  some  other  features  so  well  that  it  has  been  retained  as  a 
permanent  museum  specimen ;  although  far  from  satisEactory  as  an  exposition  o£  mesal  structures,  it  is  figured  because  nothing  better  is  accessible 
to  the  writer. 


cepting  only  the  metapore  ("Foramen  of  Magendie") 
which  undoubtedly  exists  in  man,  though  not  perhaps  in 
other  vertebrates. 

§  61.  Prop.  XXXVIl.  Endymal  continuity.— 'Tbe  en- 
dyma  is  the  essential  and  absolutely  constant  constituent 
of  the  coelian  parietes  ;  hence,  in  all  figures  purporting 
to  illustrate  ccelian  circumscription  the  line  representing 
the  endyma  should  be  distinct  and  uninterrupted,  ex- 
cepting of  course  at  the  metapore. 

§  63.  Prop.  XXXVIII.  In  tracing  the  continuity  of 
the  endyma  upon  the  meson  it  is  best  to  begin  with 
a  region  where  a  rupture  could  hardly  occur  in  either 
floor,  roof,  or  sides,  and  where  also  a  transection  ia  most 


readily  effected  when  the  entire  brain  is  to  be  studied  in 
two  parts,  a  cerebral  and  a  cerebellar  portion.  This 
' '  place  of  election "  is  the  aqueduct  (iter  a  tertio  ad 
quartum  veniricnlum),  the  slender,  adult,  human  remnant 
of  what  was  in  the  embryo  and  remains  in  some  other 
vertebrates,  a  ' '  vast  and  spacious  cavity  "  of  the  most 
conspicuous  portion  of  the  brain. 

A.  The  endyma  covering  the  floor  of  the  aqueduct 
may  be  traced  caudad  (actually  almost  directly  ventrad) 
with  slight  depressions  and  elevations  through  the  ob- 
longata to  the  myel  where  it  lines  the  slender  myeloccele, 
the  "  canal  of  the  cord." 

B.  Recommencing  at  the  same  point  in  the  aqueduct, 
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the  floor  endyma  turns  quite  sharply  ventrad  over  the 
cephalic  curvature  of  the  crus,  passes  the  albicans  and 
reaches  a  region  where  the  floor  is  thin  and  frequently 
torn  in  removing  the  brain  ;  this  is  the  torus,  commonly 
called  "  inber  cinereum,"  which  is  continuous  with  the 
tube,  inf  undibulum,  and  thus  with  the  hypophysis.  The 
cephalic  part  of  the  torus  joins  the  ohiasma,  the  ental 
margin  of  which  presents  a  marked  transverse  ridge, 
sloping  caudad  into  the  torus  and  cephalad  into  the  optic 
recess.  In  Pigs.  4712  and  4738,  the  chiasma  and  torus 
are  shown  with  the  hypophysis  attached,  but  in  Pig. 
4689  it  is  detached,  leaving  an  orifice,  the  lura. 

C.  Directly  dorsad  from  the  chiasma,  the  cephalic  wall 
of  the  diacoele  is  the  terma  {lamina  terminalis,  or  I.  cin- 
erea)  so  thin  and  delicate  as  to  be  not  infrequently  rup- 
tured during  the  removal  or  manipulation  of  the  brain  ; 
the  proper  nervous  material  of  the  terma  seems  hardly 
more  substantial  than  the  lining  endyma  and  the  cover- 
ing pia,  here  represented  by  the  ental  and  ectal  lines  ; 
the  ectal  aspect  of  the  terma  is  shown  in  Pig.  4736. 

D.  Suddenly  there  is  a  marked  thickening  of  the  ce- 
phalic wall,  from  the  reinforcement,  so  to  speak,  of  the 
terma  by  a  fibrous  cord,  oval  or  elliptical  in  section  ;  this, 
the  precommissure,  connects  portions  of  the  cei'ebrum 
upon  opposite  sides,  and  hence  belongs  to  the  prosence- 
phal,  and  the  cavity  just  caudad  and  dorsad  of  it  is  the 
aula,  the  mesal  portion  of  the  prosoccele. 

E.  From  the  precommissure  caudad  to  the  roof  of  the 
aqueduct  the  course  of  the  endyma  is  extremely  irreg- 
ular, and  the  nature  and  shape  of  the  roofs  very  diverse  ; 
the  immediate  roof  is  largely  membranous,  and  the  con- 
dition is  further  complicated  by  blood-vessels  large  aud 
small,  and  by  plexuses  ;  finally,  the  parts  lying  directl}^ 
upon  the  meson  differ  materially  from  those  just  laterad 
of  it,  and  as  the  chances  are  altogether  against  a  medi- 
section  being  exactly  mesal  in  the  whole  of  its  course, 
there  is  nearly  a  certainty  that  upon  the  first  inspection 
one  will  miss  anticipated  features  and  see  what  one  does 
not  understand. 

P.  The  recognition  and  comprehension  of  the  actual 
facts  in  a  given  preparation  will  be  facilitated  by  re- 
calling the  diagrams  (Fig.  4706),  and  the  representa- 
tions of  the  brains  of  the  cat  and  rabbit  (Figs.  4710  and 
4694).  The  important  point  to  bear  in  mind  is  that  the 
complete  circumscription  of  the  mesal  encephalic  cav- 
ities would  be  unaffected  were  the  entire  cerebrum  re- 
moved, including  the  callosum,  hemiseptum  (the  lateral 
wall  of  the  pseudocoele),  and  fornicoramissure  (the  mesal 
continuity  of  the  fornix),  down  to  the  point  where  the 
heavy  line  representing  the  endyma  leaves  the  narrow, 
white  area  representing  the  fornicoramissure  to  cross  the 
convex  surface  of  the  fornicolumn  and  be  reflected  upon 
the  auliplexus.  The  details  of  this,  the  aulic  and  portal 
region,  are  more  clearly  seen  in  an  enlarged  figure  of 
the  porta,  in  the  article  Malformations  of  the  Brain. 

Gr.  From  the  auliplexus  (at  or  very  near  the  meson)  or 
from  the  portiplexus  (if  the  section-plane  passes  through 
the  right  or  left  porta  instead  of  the  mesal  aula)  the  en- 
dyma may  be  traced  caudad  upon  the  ventral  surface  of 
a  membranous  fold,  the  velum.  Strictly  speaking,  be- 
tween the  endyma  and  the  velum,  which  is  a  fold  of  pia, 
intervenes  the  remnant  of  the  primitive  nervous  roof  of 
the  diacoele  ;  this  may  persist  in  some  animals,  but  in  the 
adult  cat  and  in  man,  so  far  as  the  writer  is  aware,  there 
is  practically  nothing  between  the  pia  constituting  the 
velum  and  the  endyma.  At  each  side  of  the  meson  there 
depends  a  more  or  less  distinct  vascular  fringe,  the  dia- 
plexHS,  continuous  with  the  auliplexus,  the  portiplexus, 
and  thus  with  the  paraplexus,  these  last  three  being 
successive  members  of  the  prosoplexus. 

H.  The  relations  of  the  endyma  to  the  velum  and  plex- 
uses are  more  clearly  shown  in  Pig.  4751,  representing 
a  transection  of  the  diacoele.  There  also  are  shown  the 
relations  of  the  habena.  This  is  a  low  ridge  following 
a  curved  line  along  the  mesal  aspect  of  the  thalamus 
from  the  dorsal  end  of  the  porta  to  near  the  oonarium  ; 
it  is  covered  by  endyma,  but  just  dorsad  of  it,  dimly 
seen  in  the  figure,  is  a  shallow  furrow,  the  habenal  sul- 
■cus,  from  which  the  endyma  is  reflected  first  dorsad,  and 


then  mesad,  upon  the  velum  and  the  diaplexuses.  The 
habena  unites  with  its  opposite  (fellow  of  the  other  side) 
at  the  supracommissure.  The  endyma  line  is  seen  to 
leave  the  velunn,  and  descend  to  the  dorsal  (really  ceph- 
alic) surface  of  the  conarium,  whence  it  extends  cephalad 
to  and  over  the  margin  of  the  supracommissure,  then 
into  and  out  of  the  conarial  recess,  and  over  the  convex 
cephalic  surface  of  the  postcommissure,  whence  it  enters 
the  aqueduct,  where  the  tracing  of  its  continuity  was 
begun,  only  it  is  now  the  lining  of  the  roof,  the  geminal 
bodies,  instead  of  the  floor. 

I.  Continuing  caudad,  there  is  but  slight  change  in 
the  direction  of  the  roof  of  the  aqueduct  ;  a  great  reduc- 
tion in  its  thickness  occurs  in  the  transition  from  the 
postgeminum  to  the  valvula  ;  the  succeeding  part,  the 
liugula,  is  somewhat  thicker  and  trends  slightly  dorsad, 
to  become  continuous  with  the  cerebellum  proper.  The 
cavity  here  resembles  a  gable  roof,  with  a  sharp  dorsal 
angle.  The  caudal  slope  is  formed  by  the  nodulus,  a 
comparatively  massive  mesal  lobe  ;  but  from  its  margin, 
commonly  more  rounded  than  appears  in  this  figure,  the 
endyma  is  abruptly  reflected,  together  with  the  pia  which 
had  covered  its  caudal  surface  ;  these  two  membranes, 
closely  united,  and  with  apparently  little  or  no  trace  of 
the  primitive  nervous  roof,  constitute  the  metatela.  This 
is  suddenly  interrupted  by  the  orifice  here  called  meta- 
pore,  but  commonly  known  as  "foramen  of  Magendie," 
see  Hess,  in  Morphologisches  Jahrbnch,  vol..x.  ;  in  the 
present  figure  it  is  at  the  point  where  an  artery  appears  ; 
caudad  of  the  metapore,  the  metacoelian  roof  is  a  thin 
lamina,  the  obex,  which  is  continuous  with  the  dorsal 
commissure  of  the  oblongata  and  that  of  the  myel,  con- 
stituting the  roof  of  the  myelocoele. 

§  63.  Prop.  XXXIX.  Encephalic  variations. — Except- 
ing as  to  the  fissures  and  gyres,  and  the  pyramidal  de- 
cussation (well  discussed  in  Quain,  ii.,  378  and  389), 
treatises  upon  anatomy  seldom  refer  to  variations  or 
anomalies  of  the  surfaces  or  ental  structures  of  the  brain, 
yet  they  are  frequent,  and  sometimes  significant,  mor- 
phologically if  not  physiologically.  So  far  as  the  pres- 
ent writer  can  determine  from  his  own  materials,  and 
from  figures  and  descriptions,  there  is  hardly  a  feature  of 
the  human  brain  respecting  which  it  can  he  stated  con- 
fidently what  is  normal,  or  how  frequently  certain  pecu- 
liarities occur. 

The  foregoing  account  of  the  brain  as  a  whole  consti- 
tutes an  introduction  to  the  description  of  each  of  the 
five  segments,  beginning  with  that  immediately  succeed- 
ing the  myel. 

§  64.  Mbtbncephal. — Synonyms  :  Metencephalon, 
after-brain,  myelencephalon,  macromyelon. 

Tabular  arrangement  of  parts. — Chief  part :  postob- 
longata  (caudal  portion  of  "  medulla  oblongata  ").  Cav- 
ity :  metacQjle  (caudal  portion  of  "fourth  ventricle"). 
Ploor  :  postoblongata.  Sides:  restes  ("  restiform  bod- 
ies") and  ligula.  Roof  ;  metatela  and  obex.  Plexuses  : 
metaplexuses.  Orifice  :  metapore  ("  Foramen  of  Magen- 
die"). Decussation:  Deo.  of  the  pyramids.  Other  ec- 
toccelian  parts  and  features  :  Ventral  sulcus  ;  ventral 
column  ;  pyramid  ;  oliva  ;  arciform  fibres  ;  lateral  col- 
umn ;  funiculus  of  Rolando ;  tubercle  of  Rolando  ; 
cuneate  funiculus;  funiculus  gracilis;  clava ;  ligula; 
obex.  Other  entocoelian  parts  and  features  :  Mesal  sul- 
cus ;  ala  cinerea  ;  postfovea  ;  eminentia  cinerea. 

§  6.5.  Prop,  XL.  The  postoblongata  (Figs.  4684,  4689, 
4713,  4713,  4719,  and  4731)  is  so  obviously  a  continuation 
of  the  myel  that  if  there  were  no  parts  cephalad  of  it, 
and  if  it  were  wholly  contained  within  the  spinal  canal,  it 
would  probably  be  regarded  as  merely  a  somewhat  mod- 
ified region  of  the  myel,  comparable  with  the  lumbar  en- 
largement near  its  other  extremity,  which  also  in  birds 
contains  a  distinct  and  thin-roofed  dilatation,  the  rhombo- 
ccEie.  There  is,  therefore,  ample  warrant  for  the  name 
macromyelon  (large  myel  region),  applied  b_v  Owen,  and 
ioi:  myelencephalon  (my el-like  brain  region),  employed  by 
Huxley.  On  account,  however,  of  its  equally  obvious 
continuity  with  the  preoblongata  (especially  in  animals 
lacking  the  pons),  its  location,  mostly  within  the  cranium, 
and  the  number,  peculiarity,  and  vital  importance  of  the 
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nerves  connected  with  it,  the  postoblongata  is  conven- 
iently regarded  as  a  division  of  the  brain  under  the  seg- 
mental title,  metencephal.  * 

§  66.  Points  illustrated  upon  Fig.  4712.— A.  The  ec- 
tal  origins  of  the  cranial  nerves  (see  Vol.  V.,  Fig.  3024). 


ri  ca 


Fig.  4712.— Ventral  Aspect  of  the  Entire  Brain-Btem.  X  1:  from^Juain. 
Compare  Fig.  4(589.  The  Roman  numerals  I.-XII.  designate  the  twelve 
paii-s  of  cranial  nerves,  described  in  Vol.  II..  where  this  figure  is  also 
reproduced.  H  ,  the  optic  tract,  more  coj;npletely  exposed  than  in 
Figs.  4689  and  4752,  and  seen  on  the  left  side  to  be  continuous  with 
the  geiiiculums,  i.  e.  ;  a,  albicans ;  c,  insula  ;  ca,  ventral  column  ;  c 
1,  first  cervical,  or  suboccipital  nerve ;  cc,  cerebellum ;  ct,  lateral 
column  ;  d,  ventral  fissure  of  the  myel,  just  cephalad  of  which  is  seen 
the  decussation  of  the  pyramids  ;  e,  pregeniculum  ;  f,  lemniscus ;  Jt, 
floccnlus  ;  A,  hypophysis  :  i,  postgeniculum  ;  o,  oliva  ;  P,  cms  ;  pa. 
pyramid;  PV.,pons:  /■.  "lateral  tract uf  oblong.ita,"' direct  cerebellar 
tract ;  Si/,  at  the  ventral  margin  of  the  insula,  indicates  where  the 
basisylvian  fissure  begins :  tc,  torus  ["  lubef  cittereitm''),  between 
which  and  the  hypophysis  is  the  infundibulum ;  Th,  thalamus,  cut 
surface;  x,  postcribrum  ("  posterior  perforated  space") ;  x  x  ,  pre- 
cribrum  ("  anterior  pL-rfoi-ated  space  ")  ;  + .  motor  root  of  trigeminus. 
Preparation. — The  entire  left  hemicerebrum  has  bcfn  removed  by 
an  incision  described  as  passing  (in  the  capsula?)  between  it  and  the 
thalamus ;  on  the  right  side  are  left  the  insula,  the  adjacent  part  of 
the  frontal  lobe,  the  olfactory  cms.  and  the  precribrum. 

Defects. — 9everal  parts,  notably  tlie  albicantia  (a)  and  the  fiocculus 
(Ji),  are  represented  in  a  somewhat  conventional  way,  and  the  cimbia 
("  tractus peduucularis  transversus'^)  is  omitted. 

B.  The  ventral  aspect  of  the  adult  insula  (comp.  Figs. 
4689,  4782,  and  4783). 

C.  The  continuity  of  the  optic  tract  with  both  genicu- 
lums. 

D.  The  decussation  of  the  pyramids  (see  under  Fig. 
4689). 

E.  The  representation  of  all  five  segments  upon  the 
ventral  aspect  of  such  a  preparation,  inchiding  the  parts 
of  what  is  commonly  called  the  "  brain-stem." 

P.  The  overlapping  of  the  more  cephalic  fasciculi  of 
the  'pons  upon  tlie  more  caudal  {comp.  Fig.  4713). 

§  67.  Prop.  XLI.     The  postoblongata  differs  from  a 


corresponding  length  of  the  mjel  in  size,  shape,  amount 
of  alba,  amount  and  arrangement  of  cinerea,  extent  and 
and  form  of  the  cavity,  and  the  nature  of  its  roof. 

§  68.  Prop.  XLII.  In  the  myel  the  two  halves  dorsad 
of  the  commissures  are  in  contact  ;  this  is  the  case  also 
with  the  caudal  extremity  of  the  postoblongata ;  but  for 
most  of  its  length  the  originally  mesal  surfaces  are  sep- 
arated by  a  rapidly  widening  interval,  so  that  what  was 
mesal  becomes  successively  dorsal,  and,  finally,  lateral, 
while  what  was  lateral  becomes  approximately  ventral. 
These  changes  materially  increase  the  width  of  the  seg- 
ment. 

§  69.  Prop.  XLIII.  The  cavity,  a  tube  in  the  myel 
and  caudal  part  of  the  postoblongata  is  expanded  into  an 
irregular  triangular  fossa,  the  metaccele  or  caudal  part  of 
the  fourth  ventricle.  The  roof  of  this  cavity  has  lost  its 
true  nervous  character,  and  consists  of  only  the  lining 
endyma  and  the  covering  pia,  constituting  the  metatela. 

§  70.  Prop.  XLIV.  The  increased  cinerea  of  the  post- 
oblongata consists  of  (1)  the  continuous  expanded  masses 
of  the  ventral  and  dorsal  cornua,  especially  the  latter, 
which,  with  the  modified  ventral  commissures,  constitute 
the  metacoelian  floor  ;  (2)  special  masses  of  cinerea,  more 
or  less  completely  separate,  the  nidi  of  Spitzka,  the 
"  nuclei"  of  most  writers,  constituting  the  ental  or  deep 
origin  of  certain  cranial  nerves  (Vol.  II. ,  Fig.  760),  and 
presumably  representing  detachments  of  the  cornua  ;  (3) 
the  deutoliva  (dentaUim  olivce,  or  olivary  nucleus),  a  cap- 
sule of  cinerea  within  the  oliva,  resembling  the  cerebel- 
lar dentatum  (see  in  the  next  article  on  Histology  of  the 
Brain). 

§  71.  Points  illustrated  upon  Fig.  4713.— A.   The  in- 
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*  Notwithstanding  its  inclusion  with  the  brain  here  as  usually,  the 
postoblongata  should  be  studied  in  the  light  of  the  simpler  conditions 
prevailing  with  the  myel  (see  article  Spinal  Cord  in  this  volume). 


Fig.  4713. — Left  Side  of  the  Metepencepbal  (after  the  Removal  of  the 
Cerebellum).  213b;  Xl-5.  1,  Emergence  area  of  the  trigeminus,  the 
larger  the  sensory  root  the  smaller  the  motor ;  9,  the  fibrce  nrci- 
fomKB  partly  encircling  the  oliva ;  3,  line  of  emergence  of  the  acces- 
sorius  and  dorsnl  roots  of  the  spinal  nerves  ;  4.  continuation  of  the  lat- 
eral column  of  the  myel  ;  5,  line  of  emergence  of  the  ventral  roots  of 
the  spinal  nerves  ;  6,  ventral  column  ;  7.  ventral  (mesal)  fissure  :  8, 
myelocoele  (too  distinctly  shown) ;  9,  dorsal  (mesal)  fissure  ;  10, /f/7J/c- 
\llnn  gracilis^  the  oblongatal  continuation  of  the  myelic  dorsome.sal 
("  posterior  median  ")  column,  enlarging  cephalad  into  the  clava  ;  the 
clava  and  funiculus  together  are  sometimes  called  "  posterior  pyra- 
mid"; 11,  ''posterior  median  fissure";  12,  fnniculua  cuneatus ;  13, 
the  shaded  band  represents  the  mesal  (tortion  of  the  metaccele  (caudal 
part  of  the  "fourth  ventricle")  between  the  restes  ('-restiform 
bodies")  of  the  two  sides  ;  14,  acoustic  tubercle,  over  which  run  the 
acoustic  strise,  which  are  not  shown  ;  15,  tubercle  of  Rolando,  the  con- 
tinuation of  the  unspecified  funiculus  of  Rolando,  interpolated  between 
the  funiculus  cunentus  and  the  emci-gence  line  of  the  dorsal  roots. 
Defects. — Although  good  in  general  form  and  showing  the  oliva  and 
its  arciform  fibres  (9)  with  unusual  distinctness,  the  specimen  does 
not  exhibit  the  several  columns  very  clearly,  and  the  lines  of  demarca- 
tion, excepting  the  ''posterior  median  fissure  "are  taken  from  other 
preparations  and  from  figures ;  this  applies  also  to  the  lines  upon  the 
pons  indicating  the  passage  of  the  caudal  fasciculi  entad  of  the  cephal- 
ic. The  dotted  lines  demarcating  the  sectional  areas  of  the  peduncles 
are  only  approximately  accurate.  The  facial  and  acoustic  nerves  are 
not  shown,  or  the  acoustic  stria;  (see  Fig.  4721). 

sensible  transition  from  the  myel  to  the  postoblongata, 
and  thus  from  the  myel  as  a  whole  to  the  brain  as  a 
whole. 

B.  The  apparently   sharp  demarcation    between  the 
epencephal,  represented  here  mainly  by  the  pons,  and 
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the  adjoining  segment  ;  in  reality,  however,  not  only  do 
the  cephalic  and  caudal  margins  overhang  the  adjoining 
surfaces  to  a  certain  extent  (see  Fig.  4719,  1  and  2),  but  it 
is  by  no  means  certain  that  the  pons  covers  no  more  and 
no  less  than  the  epencephalic  portion  of  the  oblongata  ; 
in  the  oat,  for  example,  the  trapezium,  here  invisible,  is 
exposed,  while  with  many  lower  vertebrates  the  pons  is 
rudimentary  or  absent  altogether,  and  the  boundaries  be- 
tween metenoephal  and  epencephal  must  bo  otherwise 
determined. 

C.  The  lapping  of  the  cephalic  portion  of  the  pons 
over  the  caudal,  giving  the  appearance  of  a  twist  or  ro- 
tation of  the  medipedunole  upon  its  own  axis  to  the  ex- 
teat  of  the  fourth  of  a  circle. 

D.  The  relation  to  the  oliva  of  the  arciform  fibres  (3), 
which  appear  to  be  derived  from  the  pyramid  and  to 
pass  around  the  caudal  end  of  the  oliva  to  enter  into  the 
composition  of  the  restis  and  postpeduncle. 

E.  The  projection  of  the  right  clava  beyond  the  left,  a 
marked  lack  of  symmetry  in  this  specimen. 

F.  The  ligula,  or  line  of  demarcation  between  the  gen- 
eral, pial  surface  of  the  m3'el  and  oblongata,  and  the 
endymal,  metacteliaii  surface  ;  the  ligula  consists  of  the 
pia  and  endyma  with,  in  some  specimens  (Fig.  4719),  a 
thin  intervening  lamina  of  nervous  substance. 

G.  The  prepeduncular  fossa,  a  shallow  depression  on 
the  dorso-lateral  surface  of  the  prepeduncle,  near  the 
medipedunole. 

§  72.  Prop.  XLV.  The  visible  longitudinal  divisions 
of  the  postoblongata  do  not  correspond  altogether  with 
the  myelic  columns.  The  following  account  of  the  prin- 
cipal diiierences  is  condensed  and  modified  somewhat 
from  Quain,  ii.,  286,  288,  298. 

§  73.  Prop.  XLVI.  The  ventral  column  (Pig.  4689, 
i.  Pig.  4713,  ca,  Fig.  4713,  6)  continues  cephalad  partly 
in  the  pyramid  of  the  same  side,  as  would  naturally  be 
expected,  but  mostly  dips  entad  of  the  pyramid  and  oliva 
and  forms  longitudinal  fasciculi  near  the  meson  farther 
dorsad. 

§  74.  Prop.  XL VII.  Of  the  lateral  column  (Fig.  4713, 
d,  and  Fig.  4713,  I)  a  large  part  crosses  at  the  decussa- 
tion (shown  in  Fig.  4713,  but  not  always  visible)  to  con- 
stitute mainly  the  pyramid  of  the  opposite  side  ;  some  of 
the  fibres  join  the  restis  of  the  same  side,  constituting 
the  "direct  lateral  cerebellar  tract;"  the  rest  of  the 
lateral  column  dips  entad  of  the  oliva  and  "  forms  the 
longitudinal  fibres  of  the  substantia  reticularis  grisea." 

§  75.  Prop.  XLVIII.  The  dorsal  column  of  the  larger 
portion  of  the  myel  is  displaced  in  the  cervical  region  by 
the  dorso-mesal  ("  posterior  median  ")  column  (Vol.  II., 
Fig.  760 ;  Fig.  4713,  10)  ;  this,  in  the  postoblongata,  is 
called  funiculus  gracilis  ;  near  the  apex  of  the  metaccele 
it  presents  a  distinct  enlargement,  the  clava  (Fig.  4713), 
cephalad  of  which  the  funiculus  is  no  longer  distinct. 
Between  the  funiculus  gracilis  and  the  lateral  column 
(Fig.  4713,  4)  there  intervene,  in  the  postoblongata,  two 
funiculi,  of  which  the  more  lateral  (15)  is  regarded  as  the 
direct  continuation  of  the  dorsal  column  of  the  myel,  but 
is  commonly  called  funiculus  of  Rolando,  sometimes  "  lat- 
eral cuneate  "  ;  between  it  and  the  dorso-mesal  column 
(funiculus  gracilis)  intervenes  another  interpolated  funi- 
culus, the  cuneate  (12) ;  this  and  the  funiculus  of  Rolando 
appear  to  enter  into  the  composition  of  the  re.stis  ("  resti- 
form  body  ")  which  is  continued  as  the  postpeduncle  into 
the  cerebellum ;  but,  according  to  Quain,  ii. ,  388,  this  re- 
lation is  rather  apparent  than  real,  the  components  of  the 
restis  and  postpeduncle  being  (ii)  the  arciform  fibres  (Fig. 
4713,  2)  from  the  ventral  column,  and  (b)  the  "  direct  cere- 
bellar tract  "  of  the  lateral  column. 

§  76.  Prop.  XLIX.  The  increased  bulk  of  the  post- 
oblongata is  due  also  in  part  to  the  entrance  (or  exit)of  the 
roots  of  the  accessory,  hypoglossal,  vagus,  and  glosso- 
pharyngeal nerves,  which  are  more  numerous  than  the 
spinal  nerve  roots  upon  a  similar  length  of  the  myel ;  see 
Figs.  4689,  4712,  and  Vol.  II.,  Fig.  760. 

For  fuller  details  of  the  structure  of  the  postoblongata 
see  the  next  article  on  Histology  of  the  Brain. 

§  77.  Epencephai,.— Synonyms:  Epeiicephalon,  hind- 
lirain.    Tabular  arrangement  of  parts  :  Chief  parts  :  oere- 


FiG.  4714. — Caud.ll  Aspect  of 
the  Epencephal  (Cerebellum 
and  Preoblongata)  of  a  Foe- 
tus. (Size  and  age  and  mag- 
nification uncertain,  ppeci- 
men  and  notes  having  been 
lost ;  it  probably  resembled 
quite  nearly  the  specimen 
BhoTfrn  iu  Pig.  4697.) 


bellum.  Cavity:  epicoele  (cephalic  portion  of  "fourth 
ventricle ").  Floor  :  preoblongata  and  pons.  Sides  : 
peduncles.  Roof  :  cerebellum  and  lingula.  Lateral  ex- 
tensions :  parepiccfiles.  Ectocinerea :  cortex.  Entocine- 
rea :  dentatum,  fastigatum,  globulus,  embolus.  Main 
cerebellar  divisions :  vermis  and  lateral  lobes.  Other 
parts  and  features  are  named  upon  the  figures. 

^5  78.  Prop.  L.  The  cerebellum  is  essentially  an  arch  over 
the  epicoele  (cephalic  part  of  the  "fourth  ventricle"); 
Figs.  4697  and  4714.  This  condition  exists  in  the  embryo, 
and  persists  in  many  of  the  lower  vertebrates.  The 
adult  human  organ,  however,  is  a  foliated  mass  of  com- 
plex fibrous  and  cellular  struct- 
ure, well  meriting  the  adjective, 
hypertropliied,  applied  to  it  by 
Spitzka. 

§  79.  Points  shown  upon  Fig. 
4714. — A.  The  large  size  of  the 
epicoele  at  this  period,  as  com- 
pared with  the  thickness  of  the 
parietes. 

B.  The  extensions  latero-ven- 
trad  constituting  the  parepi- 
Cffiles  or  " lateral  recesses " 
(comp.  Figs.  4703  aud  4703). 

C.  The  non-appearance  of 
the  mesal  lobe,  vermis,  at  this 
period. 

D.  The  continuity  of  the  riparian  part,  a,  along  the 
line  of  junction  of  the  octal  pia  and  ental  endyma,  they 
not  being  represented  distinctly. 

§  80.  Prop.  lil.  The  adult  cerebellum  comprises  a 
mesal  lobe,  the  'cermis,  and  two  lateral  lobes,  sometimes 
called  "hemispheres."  On  the  cephalic  aspect,  the  ver- 
mis (preverniis)  is  prominent  (Fig.  4716)  ;  but  on  the  cau- 
dal the  lateral  lobes  project  decidedly  beyond  the  post- 
vermis,  the  surface  of  which  is  thus  at  the  bottom  of  a 
deep  mesal  crevice,  the  vallecula  (Fig.  4717).  The  cephalic 
and  caudal  regions  of  the  cerebellum,  both  lateral  lobes 
and  vermis,  are  separated,  though  not  completely,  by  a 
deep  cleft,  commonl}^  called  the  "great  horizontal  fis- 
sure," but  here  named  peduncular  sulcus  from  its  obvious 
relation  to  the  medipedunole  at  each  side  (Figs.  4715, 
4716,  and  4717). 

§  81.  Prop.  LII.  Folia,  rimulm,  and  lobes. — The  entire 
surface  of  the  adult  cerebellum  presents  numerous  lines, 
for  the  most  part  parallel  and  having  a  generally  trans- 
verse direction.  These  lines  represent  crevices  of  greater 
or  less  depth,  the  rimulse,  and  the  intervening  thin  plates 
are  the  folia.  Certain  of  the  interfoliar  crevices  are  so 
deep  or  so  distinct  as  to  warrant  the  recognition  of  the 
intervening  groups  of  folia  as  lobes. 

§  82.  Points  illustrated  upon  Fig.  4715.— A.  The  gen- 
eral form  and  foliation  of  the  lateral  aspect  of  the  cere- 
bellum. The  flocculus  is  seen  in  the  interval  between 
the  pons  and  the  oliva,  and  the  peduncular  sulcus,  divid- 
ing the  cephalic  from  the  caudal  region,  is  represented 
by  the  rather  heavy  line  beginning  at  the  flocculus  and 
ending  at  the  dorsal  margin,  where  it  is  intersected  by 
the  line  13. 

B.  As  upon  the  mesal  aspect  (Fig.  4718),  the  remark- 
ably complete  fissuration  in  a  child  at  term. 

C.  The  perfect  exemplification  of  the  typical  rela- 
tions of  the  insula,  the  operculums  and  the  Sylvian  fis- 
sure ;  compare  the  foetal  brains  (Figs.  4759,  4760,  4762,  aud 
*r83)  and  the  adults  (Figs.  4767,  4778  and  4779),  in  which 
the  presylvian  and  subsylvian  fissures  are  united  for  a 
certain  distance. 

D.  The  presence  of  a  distinct  medifrontal  fissure,  sub- 
dividing the  medifrontal  gyre. 

E.  The  independence  of  the  postcentral,  parietal,  and 
paroccipital  fissures  (see  also  Fig.  4774). 

F.  The  presence  of  the  exoccipital  (the  "  ape  fissure" 
of  some  writers). 

G.  The  frequency  of  the  zygal  or  H-shaped  form  of 
fissure ;  e.g. ,  paroccipital,  parietal,  postcentral,  sub- 
frontal,  orbital,  and  fissure  1. 

§  83.  Prop.  LIII.  The  commonly  received  division  of 
the  two  regions  of  the  cerebellum  into  lobes  is  indicated 
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upon  the  figures.     The  writer  is  free  to  admit,  however, 
that  he  is  by  no  means  fully  satisfied  'therewith. 

§  84.     Points  illustrated  by  Fig.  4716.— 1.  The  natu- 
ral tilt  caudad  of  the  cerebellum,  so  that  its  normally 

postsemiluuar  lobe, 
pedtincular  sulcus 


so  as  to  overhang 


Fig.  4715. — Lateral  Aspect  of  the  Brain  of  a  Male  Child  at  Birth.  478  :  X  .84.  1,  A  zygal  fissure  of  the  prefrontal  lobe  ;  2,  a  short  bnt  distinct  fis- 
sure on  the  preoperculum ;  3,  part  of  a  .somewhat  complex  fissure,  perhaps  the  orbital ;  4,  a  fissure  on  the  ventral  margin  of  the  temporal  lobe,  per- 
haps the  subtemporal;  5,  a  dorsal  extension  of  the  postcentral  fissure,  the  whole  having  a  zygal  character  ;  6,  cephalic  ramus  of  the  paroccipital 
fissure  (see  Pig.  4774) ;  7,  9,  uuidentifled  fissure  between  the  supertemporal  and  exoccipital ;  8,  caudal  ramus  of  the  paroccipital  fis.sure  ;  10,  branch 
of  the  exoccipital  fissure  ;  11,  unidentified  fissure  ;  12,  ventral  branch  of  the  exoccipital  fissure  ;  13,  curved  fissure  apparently  joining  the  exoccipital, 
but  really  separated  from  it  by  a  subgyre  ;  14,  presylvian  fissure.     See  §  82. 

Freparaiion. — See  Fig.  471S. 

Defects. — The  hemicerebrum  spread  in  hardening  and  is  therefore  wider  and  thinner  than  natural ;  there  is  no  evidence  that  this  has  affected 
the  relation  of  the  operculums  to  the  insula.  The  sagging  of  the  cerebellum,  etc.,  during  the  photographing  of  the  mesal  aspect  (Fig.  4718)  took 
place  after  the  lateral  aspect  had  been  photographed,  and  there  is  reason  to  think  that  the  cranial  flexure  is  nearly  normal  (§  16).  The  cerebellum  is 
not  drawn  in  detail  and  its  shading  was  omitted.  The  pons  should  be  a  little  darker,  especially  where  it  is  overlapped  by  the  cerebellum.  The 
part  marked  rtiyel  is  more  nearly  postohlongata. 

3.  The  extension  of  the  cerebellum, 
the  postohlongata. 

3.  The  enormous  preponderance  of  the  lateral  lobes 
over  the  mesal  lobe  (vermis)  in  the  adult ;  compare  how- 
ever. Fig.  4697,  and,  in  Vol.  I.,  Fig. 
513. 

4.  The  slight  demarcation  between 
the  vermis  and  lateral  lobes  on  this  as- 
pect. 

5.  The  appearance  of  part  of  the  post- 
semilunar  lobes,  and  of  the  peduncular 
sulcus,  both  these  appearing  partly  also 
upon  the  caudal  surface. 

6.  The  connection  of  the  two  pre- 
semilunar  lobes  by  means  of  a  single 
folium,  the  cacumen,  not  always  pres- 
ent. 

s^  85.  Prop.  LIV.   Lingula. — Between 
the  substantial  postgeminum  and  the 
massive  cerebellum,  the  roof  of  the  con- 
tinuous mesocoele  and  epicoele  is  con- 
stituted   by  a    relatively    insignificant 
lamina,   the  valvula  and  the  lingula. 
The  former  will  be  considered  in  con- 
nection  with   the  rest   of  the    mesen- 
cephal ;  the  latter  may  be  regarded  as  a 
miniature  cerebellum.     In  medisection  (Figs.  4711,  4718, 
and  4719)  it  presents  several  (3-5)  elevations,  diminutive 
folia  ;  in  the  child  at  birth  the  lingular  folia  are  rounded 
and  distinct,  but  in  the  adult  they  are  relatively  smaller, 
often  flattened  as  if  by  pressure  of  the  overhanging  cere- 
bellum, and  sometimes  (at  least  in  certain  insane  brains) 
nearly  or  completely  absent.     The  cephalic  folium  is 
narrowest  and  has  a  rounded  outline  (Fig.  4716) :  the  pia 
adheres  quite  firmly  to  these  folia,  so  that  they  are  liable 
to  be  torn  off. 

§  86.  Points  ilhistrated  upon  Fig.  4718.— A.  In  con- 
nection with  Figs.  4715  and  4719,   the  perfection  and 
beauty  of  form  of  the  human  brain  at  birth. 
B.  The  relatively  small  size  of  the  cerebellum  at  birth. 


central  lobe 

lingula  valvula 


repeduncle 


Fig.  4716. — Cephalic  ("  upper"  or  "anterior")  Aspect  of  the  Adult  Cere- 
bellum. From  Edinger.  inverted  and  slightly  modified  ;  a  little  less  than 
natural  size.     1 ,  The  ala  or  lateral  portion  of  the  central  lobe. 

Defects. — The  original  figure  is  obviously  diagrammatic;  it  was  se- 
lected as  more  clear  than  usual,  and  as  representing  the  general  inter- 
pretation of  the  foliar  arrangement  on  this  aspect  of  the  cerebellum  ; 
the  writer  is  not,  however,  satisfied  in  all  respects,  and  regrets  that 
he  could  not  determine  certain  points  upon  his  own  preparations,  so 
as  to  base  the  figures  upon  them  entirely  ;  these  remarks  apply  equally 
to  Fig.  4717. 

cephalic  surface  looks  dorso-cephalad,  even  when  the 
oblongata  is  held  in  the  cephalo-caudal  plane. 
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C.  The  distinctness  and  prominence  of  the  pons. 

D.  The  lateral  extent  of  the  pseudoccele  ;  at  the  genu 
(cephalic  curvature)  of  the  callosuin  it  is  1  mm.  deep, 
representing  about  one-half  of  its  entire  lateral  ex- 
tent. 

E.  The  continuity  of  the  callosum  and  fornix. 

F.  The  distinctness  and  depth  of  the  principal  fissures 
and  the  large  number  of  minor  ones. 

G.  The  peculiar  ventral  curve  of  the  caudal  half  of  the 
calcarine  fissure,  and  the  concomitant  expansion  of  the 
cuneus. 

H.  The  length  of  the  fissure  in  the  subcalcarine  gyre. 

I.  The  appearance  of  the  cephalic  stipe  of  the  paroc- 
cipital  fissure  (18)  upon  the  mesal  aspect ;  compare  Figs. 
4773,  4774,  and  4776. 

§  87.  Points  illustrated  by  Fig.  4719  —A.  The  mesal 
topography  of  the  cerebellum  and  adjacent  parts  when 
brought  into  nearly  their  "  normal  position,"  i.e.,  when 
the  metepeucepbalic  floor  is  nearly  horizontal  (cephalo- 
caudal)  and  when  the  longer  axis  of  the  cerebellum  is 
nearly  dorso-ventral ;  this  is  nearly  their  condition  in  a 
body  lying  prone,  with  the  axon  and 
longer    portion   of  the   neuraxis  (myel)  _     -c!^^^^ 

approximately  horizontal,  as  with  most  t-gjjaSV*?''^ 
quadrupeds  and  the  majority  of  walking  ■gp'^ 
and  swimming  vertebrates  (see  g  3, 1,  and 
the  article  on  Anatomical  Terminology). 
For  comparison  with  Pigs.  4684,  4711, 
and  4718,  this  or  they  must  be  regarded 
as  turned  about  one-fourth  of  a  circle. 

B.  The  exact  number  and  form  of  the 
cerebellar  folia  and  subfolia  at  birth,  so 
far  as  they  appear  upon  an  approximate 
medisection. 

C.  The  combination  of  the  folia  to  form 
lobes,  more  or  less  well  defined. 

D.  The  arboriform  arrangement, 
whence  the  name  arbor  vttm  (herein  mon- 
onymized  to  arbor). 

E.  The  topographical  relations  of  the 
mesal  lobe  (vermis)  to  the  lateral  lobes ; 
caudad,  dorsad  and  at  the  ventro-cephalic 
region  the  lateral  lobes  project  beyond 
the  vermis,  but  the  latter  is  the  more 
prominent  with  the  culmen  at  the  cephalic 
side  and  with  the  nodulus  at  the  caudo- 
ventral  angle.  The  interval  between  the 
lateral  lobes  on  the  caudal  aspect  consti- 
tutes the  vallecula. 

P.  The  depth  of  the  peduncular  sul- 
cus, and  the  coincidence  of  its  general 
direction  with  that  of  the  hypercoele  (6), 
dividing  the  "  stem  "  of  the  arbor  (corpus 
irapezoides)  into  a  preramus  ("  vertical " 
branch)  and  a  postramus  ("horizontal" 
branch). 

G.  The  similar  division  of  the  folia  of 
the  mesal  lobe  into  a  prevermis  ("supe- 
rior "  vermiform  process)  and  a  postvermis  ("  inferior  " 
vermiform  process). 

H.  The  enormous  size  of  the  cerebellum  as  compared 
with  its  cavity,  even  had  the  dorsal  part  of  the  latter 
(hypercoele)  been  maintained  at  its  natural  size  by  alin- 
jection. 

I.  The  projection  of  the  cerebellum  beyond  its  attach- 
ments and  proper  cavity.  Cephalad,  it  overhangs  not 
only  the  valvula  but  the  postgeminum,  these  being  parts 
of  the  mesencephal ;  caudad,  whatever  exact  limit  be  as- 
signed to  the  epicoele,  the  vermis  covers  the  entire 
"  fourth  ventricle,"  and  the  lateral  lobes. 

J.  The  distinctness  of  the  four  lingular  folia,  consti- 
tuting the  transition  from  the  massive  cerebellum  to  the 
atrophic  (?)  valvula. 

K.  The  apparent  absence  of  the  cacumen,  the  single 
folium  which,  when  present,  rises  from  the  bottom  of  the 
peduncular  sulcus  and  connects  the  presemilunar  lobes  of 
the  two  sides.  According  to  Henle,  it  is  not  constantly 
present. 

L.  The  prominence  of  the  cephalic  and  caudal  mar- 


gins of  the  pons,  and  the  concomitant  depth  of  the  pre- 
pontile  and  postpontile  recesses. 

M.  The  merging  of  the  dorsal  commissure  of  the  myel 
and  postoblongata  into  the  obex,  and  of  this  into  the 
ligula  ;  in  the  adult  this  latter  seems  to  be  hardly  more 
than  the  combined  pia  and  endyma  (see  Pig.  4713),  but 
in  the  child's  brain  from  which  this  feature  was  derived, 
although  the  meninges  had  been  removed,  there  was, 
nevertheless,  a  distinct  lamina  of  nervous  suljstance. 

§  88.  Prop.  LV.  The  [adult  epiccele  is  extremely  ir- 
regular in  form  ;  the  main  portion  is  a  direct  and  slightly 
narrowing  cephalic  continuation  of  the  metacoele  ,  there 
is  a  cephalic  extension  covered  by  the  lingula  ;  a  dorsal 
into  the  cerebellum,  the  cephalic  and  caudal  slopes  of 
which  meet  like  a  gable-roof,  whence  the  name  fastigium  ; 
and  a  lateral  at  each  side,  curving  ventrad,  the  "  lateral 
recess  "  or  parepicoele.  Neither  Fig.  4703  nor  any  rep- 
resentation known  to  the  writer,  fairly  indicates  the  re- 
markable shape  of  this  portion  of  the  encephalic  cavity. 

§  89.  Prop.  LVI.  Flocculus. — Attached  to  the  medi- 
peduncle  at  the  beginning  of  the  peduncular  sulcus,  and 
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Fig.  4717.— Caudal  ("lower"  or  "posterior")  Aspect  of  the  Adult  Cerebellum.  A  little  less 
than  natural  size ;  from  Edinger,  inverted  and  slightly  modified.  1,  Part  of  the  right  quad- 
rangular lobe.  The  cut  ends  of  the  peduncles  are  dotted  ;  the  large  medipeduncles  extend 
latero-dorsad  into  the  lateral  lobes  ;  the  flocculi  are  attached  to  the  medipeduncles.  The 
continuity  of  the  vermian  divisions  with  those  of  the  lateral  lobes  is  not  apparent  upon  this 
aspect. 

Defects. — In  addition  to  the  general  remark  made  under  Fig.  4716  the  following  special  de- 
ficiencies are  to  be  noted :  1.  There  is  no  line  to  represent  the  divided  endyma  of  the  metatela 
along  the  caudal  (here  upper)  side  of  the  cavity  (epiccele)  ;  all  this  region  requires  elucidation 
in  respect  to  coelian  circumscription  ;  2,  the  omission  of  the  plexuses  and  nerve-roots  ;  3,  the 
postvermis  should  be  more  deeply  shaded  to  indicate  its  depth  below  the  level  of  the  tonsillap, 
which  also  are  really  almost  in  contact ;  4,  on  this,  or  on  Fig.  4710,  the  vermis  should  pre- 
sent a  line  indicating  the  reflection  of  the  arachnoid. 

wedged,  as  it  were,  between  the  rounded  contiguous 
angles  of  the  cephalic  and  the  caudal  regions  of  the  cere- 
bellum (Pigs.  4689  and  4717)  are  three  small  foliated  mass- 
es, the  flocculus  (in  two  lobes),  and  the  paraflocculus  (a 
single  lobe).  Pig.  4720.  Their  functions  and  their  repre- 
sentatives in  other  mammals  are  little  known.  The  stem 
or  peduncle  of  the  flocculus  forms  one  of  the  sides  of  the 
lateral  recess  (Fig.  4720).* 

§  90.  Points  illustrated  upon  Fig.  4720.— A.  The  loca- 
tion and  form  of  the  flocculus,  with  its  two  divisions  and 
rounded  folia,  and  of  the  smaller  paraflocculus,  present- 
ing but  slight  traces  of  foliation.  All  are  attached  to 
the  medipeduncle,  and  the  flocculus  is  sometimes  called 
the  peduncular  lobe. 

B.  The  general  location  of  the  lateral  recess  (2)  or 
parepicoele,  between  the  peduncles  cephalad,  therestisand 
other  parts  of  the  postoblongata  mesad,  and  the  flocculus 

*  Cleland  has  a  suggestive  note  on  the  flocculus  in  "  Memoirs  and 
Memoranda  of  Anatomy,"  i.,  p.  174,  received  while  this  article  is  pass- 
ing through  the  press. 
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stem  laterad  ;  its  peculiar  relations  with  tlie  glosso-pliar- 
yngeal  and  vagus  nerves  are  inadequately  shown  and 
Deed  special  preparation  and  study, 

§  91.  Prop.  LVII.  Cerebellar  entocinerea  {cortex  cere- 
belli). — This  forms  a  layer  of  remarkably  uniform  thick- 
ness, covering  the  folia,  including  those  of  the  lingula  ; 
it  is  outlined  only  in  Fig.  4721,  but  can  readily  be  im- 
agined in  the  others  ;  its  structure  is  described  iu  the 
next  article  on  Histology  of  the  Brain. 

I  92.  Prop.  LVIII.  Cerebellar  entocinerea. — Upon  a 
medisection  of  the  organ  there  would  appear  to  be  only 
alba  and  ectociuerea,  the  former  branching  iu  a  tree-like 
manner,  whence  the  name  arbor  (vitm).     But  there  are 
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Fro.  4718.— Mesal  Aspect  ot  the  Ri?ht  Hemicerebrum  of  a  Male  Child,  at  Term.  478  ;  X  .84.  Other  aspects 
of  the  same  specimen  are  shown  in  Figs.  4715,  4774,  and  4776).  1,  Postoblongata  ;  2,  preoblongata  ;  3, 
postgeminum ;  4,  pregeminum  ;  5,  thalamus,  its  mesal  surface,  forming  the  lateral  wall  of  the  diacoele ;  the 
dorsal,  pial  surface  is  designated  by  the  line  from  the  word  thaiamut ;  these  are  parts  of  one  and  the  same 
organ,  separated  by  the  membranous  diatela  ;  but  the  triangular  area  dorso-cephalad  of  them,  marked 
pseudoc/jele  and  apparently  separated  only  by  the  narrow  white  area  marked  fornix,  is  the  hsmiseptum^ 
part  of  the  mesal  surface  of  the  cerebmm  ;  6,  an  undetermined  fissure  :  7,  amygdaline  fissure ;  8,  olfactory 
fissure ;  9,  10,  11,  unidentified  fis'^ures  on  the  mesal  surface  of  the  frontal  lobe  ;  perhaps  some  represent 
the  falcial  and  subfalcial  of  Owen  ;  12,  supercallosal  fissure,  continuous  with  the  paracentral ;  14,  inflected 
fissure  ;  15,  intraparacentral  f. ;  16,  17,  independent  fissures  in  the  precuneus  (27) ;  18.  cephalic  stipe  of 
paroccipital  fissure;  19,  a  ventral  branch  of  the  occipital  fissure;  2(J,  21,  intracuneal  fissures;  22.  dorsal 
branch  of  the  calcarine  fissure  ;  with  the  more  caudal  of  the  two  ventral  branches  perhaps  it  represents 
the  forked  fissure  sometimes  called  paicalcarine  ;  2.3,  24,  fissures  in  the  subcalcarine  gyre  ;  25,  26,  fissures 
in  the  subcoUateral  gyre  ;  28.  the  precuneal  fissure  ;  29,  dorsal  end  of  the  occipital  fissure  ;  3(J,  the  cecal- 
carine  fissure,  the  common  stem  of  the  diverging  occipital  and  calcarine  ;  31,  a  shallow  fissure  just  cepha- 
lad  of  the  terma.     See  §  86. 

Preparation. — The  fresh  brain  was  raedisected  while  in  brine,  and  this  half  was  hardened  in  alcohol 
while  resting  upon  the  meson. 

Defects. — The  specimen  spread  while  hardening  under  its  own  weight,  and  is  therefore  wider  and  thinner 
than  natural ;  this  is,  however,  an  advantage  for  the  study  of  the  fissures.  The  naturally  considerable 
cranial  dexure  became  still  more  marked  as  the  brain  rested  upon  the  lateral  a.spect  while  photographing, 
and  this,  for  convenience,  is  preserved  in  the  drawing.  The  thalamus  is  unnaturally,  though  very  instruc- 
tively, uncovered  by  the  callosum.  The  habena  is  not  distinctly  seen.  The  cerebellum  is  not  represented 
accurately  as  to  details,  being  enlarged  in  Fig.  4719.  The  hypophysis  is  lacking,  and  the  aulic  region  is 
not  shown  in  detail. 

reasons  for  thinking  that  the  primitive  cerebellar  ento- 
cinerea has  been  displaced,  and  is  represented  by  four 
pair  of  masses  which  are  exposed  by  sections  from  the 
meson  to  the  middle  of  either  lateral  lobe.  They  are 
figured  and  described  in  the  following  article,  and  are 
here  merely  enumerated  in  their  order  from  the  meson 
laterad:  Fastigatum ;  globulus;  embolus;  dentatum : 
the  last  is  the  largest  and  most  easily  recognized. 

§  93.  Prop.  LIX.  Peduncles. — At  and  near  the  meson 
the  connections  of  the  cerebellum  with  the  adjoining  seg- 
ments are  thin  ;  the  lingula  is  relatively  atrophied  (Fig. 
4719)  and  the  metatela  wholly  membranous  (Figs.  4684  and 
4711)  ;  but  laterally  it  has  massive  continuations,  constitut- 
ing three  pairs  of  peduncles  :  a  cephalic  (prepeduncles)  to 
the  mesencephal ;  a  caudal  (postpeduncles)  to  the  meten- 


cephal  and  myel,  and  an  intermediate  (medipeduncles', 
to  the  pons,  part  of  the  same  segment. 

ij  94.  Prop.  LX.— The  peduncles  constitute  a  con- 
tinuous mass  of  alba  at  either  side,  but  their  relative 
positions  and  extent  are  pretty  well  determined  by  vari- 
ous methods,  anatomical,  microscopical,  and  experi- 
mental. The  medipeduncle  is  the  largest  and  most 
lateral ;  it  is  mainly  continued  from  the  lateral  lobe  of 
the  cerebellum  to  the  pons,  where  the  libres  cross  the 
meson,  interdigitating  with  their  opposites,  and  forming 
a  relation  with  the  cinerea,  which  will  be  considered  in 
the  following  article.  The  postpeduncle  mainly  connects 
the  vermis  with  the  restis,  while  the  prepeduncle  connects 
chiefly  the  dentatum  with  the 
mesencephal  and  parts  farther 
cephalad. 

§95.  Mesencephal. — Syno- 
nyms :  Mesencephalon,  mid- 
brain. Tabular  arrangement 
of  parts  :  Chief  parts  :  gemina 
("  optic  lobes  ").  Cavity  :  me- 
socoele  (aqueduct  or  iter). 
Floor  :  crura.  Sides  :  gemina. 
Roof :  gemina  and  valvula. 
Ectociuerea :  cappa.  Entoci- 
nerea: aqueduct  cinerea("  cen- 
tral tubular  gray ").  Com- 
missures and  decussations : 
postcommissure,  trochlearis 
roots. 

§  96.  Prop.  LXI.  In  early 
embryonic  stages  the  mesen- 
cephal is  the  most  conspicuous 
region  of  the  entire  brain,  but 
consists  of  a  single,  thin-walled 
vesicle,  with  a  lelatively  large 
cavity  (Fig.  4691).  As  th^  pa- 
rietes  thicken,  two  furrows 
appear  upon  the  dorsal  aspect ; 
a  mesal,  demarcating  the  left 
elevation  from  the  right,  and  a 
transverse,  subdividing  each 
of  these  into  a  cephalic  and  a 
caudal  portion  (Pig.  4697)  ; 
there  results,  in  the  adult  mam- 
malian brain,  the  formation  of 
four  approximately  similar  ele- 
vations, whence  the  names  cm-- 
pus  guadrigeminvm,  corpora 
quadrigendna,  optic  lobes,  etc. 
In  the  present  article  thej'  are 
called  gemina  (twin  bodies) 
(Figs.  4721  and  4723).  They 
constitute  the  larger  part  of 
the  mesocoelian  roof. 

§  97.  Points  illustrated  upon 
Fig.  4723  (see  p.  130,  under 
Diencephal).  — A.  The  seg- 
mental overlapping,  of  the 
diencephal  at  the  side  of  the 
mesencephal  and  of  the  pros- 
encephal  at  the  side  of  that ; 
see  §  32,  B. 

B.  The  division  of  the  cau- 
datum  (the  entocoelian  portion  of  the  striatum)  into  a 
cephalic,  enlarged  caput  and  a  caudal,  slender  cauda. 

C.  The  unlike  topographical  relations  of  these  two 
paits,  in  that  the  caput  is  uncomplicated,  while  the  cauda 
has  a  slender,  marginal  (riparian)  band  at  its  mesal  side, 
the  tenia,  having  peculiar  connections  with  other  parts. 

D.  The  location  of  the  diacale  between  the  two 
thalami,  and  its  continuity  with  the  aula. 

E.  The  presence  of  the  medicommissure  (seen  some- 
what better  in  Fig.  4727). 

F.  The  relation  of  the  callosal  genu  to  the  intercere- 
bral  fissure  and  the  pseudocoele  ;  but  for  the  callosum 
the  fissure  and  the  pseudocoele  would  be  continuous,  as 
would  also  the  hemiseptum  with  the  general  mesal  wall 
of  the  precornu. 
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G.  The  demarcation  of  the  mesal,  entoccelian  surface 
of  the  thalamus  from  the  dorsal,  entocffilian  surface  by  a 
rough  edge  just  dorsad  of  the  habena  ;  here  it  is  repre- 
sented by  the  narrow,  white  line  between  the  two  black 
ones,  and  designated  as  the  habena  ;  it  is  really  a  ripa 
along  the  dorsal  side  of  the  habena  ;  see  also  Fig.  4718. 

H.  The  presence  of  three  shallow  furrows  on  the  dor- 
sal surface  of  the  thalamus  ;  a  dorso-mesal,  just  dorsad  of 
the  habena,  the  habenal  sulcus  ;  a  lateral,  corresponding 
nearly  with  the  mesal  edge  of  the  tenia,  the  tenial  sulcus  ; 


in  respect  to  the  relation  of  the  pial  and  endymal  sur- 
faces ;  It  was  his  inability  to  show  these  relations  clearly 
upon  original  preparations  that  led  the  writer  to  employ 
the  present  figure  provisionally. 

§  98.  Prop.  LXII.  Valvula. — A  caudal  portion  of 
the  mesoccslian  roof  retains  nearly  its  primitive  tenuity 
and  constitutes  a  transparent  lamina,  the  valvula,  be- 
tween the  gemina  and  the  lingula.  Its  cephalic  part 
presents  some  slight  corrugations,  either  a  mesal  fuiTow 
and  a,  pair  of  lateral  ridges,  the  frenulums  (Fig.  4724),  or 
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Fig.  4719.— The  Metepencephal  (Cerebellnm,  Oblongata,  and  Pons)  of  a  Child  at  Term,  Showing  the  Approximately  Mesal  Aspect  of  the  Right  Half. 
478 ;  X  3.  (This  is  the  same  specimen  that  is  shown  in  Pig.  4718,  where,  however,  no  attempt  was  made  to  represent  details,  and  the  cerebel- 
lnm is  more  nearly  in  its  ' '  natural  attitude.''  1 ,  Preponcile  recess ;  2,  postpontile  recess  {foramen  cceciim) ;  3,  presumed  caudal  end  of  the  pyra- 
mid ;  between  3  and  4  there  might  be— but  were  not  seen — indications  of  the  pyramid  decussation  (Figs.  468!)  and  4712);  5,  slight  elevation  of  the  meta- 
coelian  floor;  the  triangular  darker  area  just  ventro-cephalad  represents  the  postfovea  ;  6,  the  dorsal  extension  of  the  epicoele  into  the  cerebellum, 
the  hypercoele,  or  "  cerebellar  ventricle;  "  7,  dorsal  part  of  the  uvula  ;  9,  dorsal  part  of  the  pyramis  (cerebelli) ;  10,  11,  two  divisions  of  the  tuber  ; 
22,  retreating  dorsal  surface  of  the  postgeminum ;  24,  dorsal  folia  of  the  prevermis  ;  25,  metatela  {velum  msdultare  posterius)  ;  the  other  numbers 
designate  folia  or  interfoliar  sulci  which  have  not  been  identified  or  need  not  be  specified  in  this  connection.     See  §  87. 

be/eets. — The  plane  of  section  passed  slightly  sinistrad  of  the  rarson  ;  hence  certain  features  are  not  exactly  what  would  have  appeared  upon  a 
precise  medispction.  On  the  cut  (unshaded)  surfaces  the  alba  and  cinerea  are  not  distinguished,  the  latter  having  been  bleached  by  the  alcohol. 
The  pons  section  does  not  show  the  fibres  of  the  raph6.  The  cavities  were  not  alinjected  and  hence  are  unnaturally  small.  The  meninges  were 
removed  ;  so  there  is  no  indication  of  the  dorsal  attachment  of  the  arachnoid  to  limit  the  subarachnoid  space  and  the  obex,  ligula.  and  metatela  are 
supplied  from  other  specimens,  but  the  extent  of  the  raetapore  (Foramen  of  Magendie)  is  not  shown.  The  cacumen  cannot  be  found  in  the  speci- 
men ;  perhaps  its  absence  should  have  led  to  the  selection  of  another  preparation  as  a  basis  for  the  figure. 


an  intermediate  and  oblique,  corresponding  with  the  lat- 
eral margin  of  the  fimbria  (removed),  thefimbrial  sulcus. 

I.  The  demarcation  of  the  dorsal  surface  of  the  thala- 
mus, which  is  pial  and  ectoccelian,  from  the  adjoining 
surface  of  the  caudatum  and  tenia,  which  is  endymal  and 
entoccelian,  by  a  sharp,  irregular  line  at  the  mesal  edge 
of  the  tenia,  constituting  a  ripa.  (This  line  was  intro- 
duced into  the  figure  ;  it  is  absent  in  the  original,  as  in 
all  similar  figures  known  to  the  writer,  excepting  Fig. 
16,  in  Meynert's  "Psychiatry,"  where  it  is  called  "  linea 
aspera,"  without,  however,  any  reference  to  its  morpho- 
logical significance  ;  see  Fig.  3885). 

J.  The  vague  and  unsatisfactory  representation  of  the 
parts  at  the  porta.  This  region  has  yet  to  be  cleared  up 
Vol.  VIII.— 9 


— as  in  some  figures — a  mesal  ridge  as  well.  The  fibres 
of  the  trochlearis  nerve  decussate  (perhaps  not  entirely) 
in  the  valvula. 

§  99.  Prop,  LXIII.  The  aqveduct. — In  all  mammals 
the  originally  spacious  mesocoele  (Pigs.  4690  and  4691)  be- 
comes reduced  to  a  slender  passage,  the  aqueduct  or  iter 
a  iertio  ad  guartum  veniriculum.  As  may  bo  seen  from 
Pigs.  4684,  4711,  and  4718,  it  is  expanded  or  trumpet- 
shaped  at  the  cephalic  end,  and  irregular  in  form  at  the 
caudal  ;  the  intermediate,  longer  part  varies  considerably 
in  different  individuals,  being  sometimes  nearly  cylindri- 
cal, but  u.sually  a  transection  presents  points  in  two, 
three,  or  four  directions,  lateral,  ventral,  dorsal;  the  de- 
partures from  the  cylindrical  shape  are  more  frequent 
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and  distinct  in  the  postgeminal  and  valvular  portinu  (see 
Figs.  4711.  4724,  and  472S),  and  ma}-  be  regarded  as 
vestiges  or  suggestions  of  tlie  potentially  tripartite  coudi- 


meticcek  medipeduncle 


flocciiTtis 

I  paraflocculns 


pons    '       '  9 

pontirapne 

Fig.  47"30. — Caudal  Aspect  of  the  Right  Florculns  ana  Adjacent  Parts, 
2538  :  ■  2.  1,  EDdyaiii  nt  the  left  side  of  the  epicoele  ;  2,  right  lateral 
recesp,  laid  open  ;  3;  olivn  :  4,  pyramid  :  5,  trigeminus  nerve  ;  fj.  abdu- 
■cens;  7.  facial:  S,  acoustic;  9,  glosso-pliaryngeal  ;  10,  recess  latero- 
■dorsad  of  oliva. 

Fyeparation.— The  cerebellum  was  removed  by  division  of  the 
peduncles  to  near  the  floor  of  the  epica-le,  and  the  postublongata  by  a 
transection  just  caudad  of  the  pons  ;  the  lateral  reoes.'^  (2)  had  already 
been  torn  open,  a=  u^ual,  in  removing  the  brain,  and  its  entire  extent 
and  exact  form  are  not  determinable  from  thia  preparation  {see 
Fig.  470:^). 

tion  which  is  actually  present -with  birds  and  frogs  {Figs. 
4700  and  4701). 

^  100.  Pr<jp.  LXIV.  Lemniscus  Qi\x(\brachia. — The  lat- 
eral slope  of  the  mesencephal  presents  three  megascopic 
features,  the  lemniscus,  postbrachium,  and  prebrachium, 
shown  in  Fig.  4724  ;  in  the  former  the  fibres  run  approx- 
imately cephalo-dorsad,  in  the  latter  obliquely  dorso-ven- 


FiG.  4721. — Diapcction  of  the  Peduncles.  V  0.5  ;  from  Quain,  after 
Sappey,  and  Hirschfeld  and  Lcviellt).  1,  Me.sal  sulcus;  the  line  crosse.s 
the  middle  of  the  wide  cut  surface  of  the  medipeilunele  ;  2,  mes;il 
sulcus  at  the  place  of  emergence  of  th^'  Hcmistic  stri;e  ;  3.  postpe- 
duncle,  cDutinumis  with  the  restis;  the  cut  end  nf  the  postpeduncle  is 
crossed  by  the  line,  2;  4,  the  clava.  the  swollfm  portimi  i>F  the  fu- 
niculus gracilis  :  5,  prepeduncle  ;  (5,  lemniscus;  7,  lutcial  sulcus  of  the 
cms;  8,    pregcminnni.  the    postgeminum   just  caii'lad. 

I'reparatiori . — On  the  left,  the  three  pcdunrles  are  cut  short  ;  the 
right  half  of  the  cerebelhini  is  <;itt  ubliqui'ly,  and  tilted  laterad,  so  as  to 
show  the  connections    of  the  prepeduncie  and    poRtpoduucl(^ 

Defnou. — There  is  no  evidence  of  the  lines  of  divisiuu  of  the  endym.'i 
in  exposing  the  metepicnele  ("fourth  ventricle  ").  or  of  the  existence 
of  the  valvula  and  linguhi  between  the  jirepedundes. 

trad  ;  their  cnurse  and  cnunectioiis  are  considered  in  the 
following  article,  as  is  also  the  extent  of  the  ectocinereal 
lamina  called  cappa.     The  lemniscus  and  its  connections 


have  been  discussed  at  considerable  length  by  Spitzka  in 
the  Xeir  York  Medical  Record,  xxvi.,  393,  October  11,  18. 
25,  and  Xovember  1,  1884. 

^  101.  Prop.   LXV.     JSniociiierea. — This   is   the  least 


3     4 

Fig.  4722. — Illustration  of  the  Direction  nnd  Relative  Size  of  the  (Cere- 
bellar) Peduncles  l-y  the  Digits  of  a  Kisht  Hand.  Let  the  hand  itself 
represent  the  right  half  of  the  cerebellnm.  The  postpednncle  turns 
somewhat  sharply  ventrad  to  become  continuous  with  the  restis.  and  is 
thus  represented  by  the- pollex  111.  The  prepeduncle  extends  ventro- 
cephalad  as  shown  by  the  inde.x  (2) :  the  other  three  digits  represent 
the  larger  medipeduncle,  ectad  of  the  others,  and  exhibiting  a  certain 
amount  of  twist  or  overlapping  of  the  more  caudal  fasciculi  by  the 
cephalic. 

modified  of  all  portions  of  the  encephalic  "  central  tu- 
bular gray  ;  "  its  approximate  extent  at  the  level  of  the 
valvula  is  indicated  by  the  cordate  outline. 

^  102.  Prop.  LXVi.     The  crura  (crura  cerebri). — Ex- 
cepting the  parts  alreadj'  named,  the  mesencephal  consists 
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Fig.  4733. — Dorsal  Surfaces  of  the  C.audatum,  Thalamu.s.  and  Mesen- 
cephal. From  lienle,  reduced  and  slightly  modified.  1.  Tenial  sul- 
cus ;  2,  fimbrial  sulcus  ;  .3,  habenal  sulcus  ;  4,  trigonum  ;  5,  "  anterior 
tubercle  "  of  the  thalanuis.     See  §  117. 

PrtipafriiiiiiL. — The  dorsal  portion  of  the  cerebrum  has  been  removed, 
iueluding  the  callosum,  fornix,  velnm.  paraplexuses,  and  diatela  ;  also 
the  pia  covering  the  conarium  and  mesencephal. 

I).-fi^<-(.<. — The  shading  is  too  deep  and  does  not  indicate  the  distinc- 
tirin  ttetween  the  jiial  and  thcendymal  surfaces.  The  caudal  paits  of 
the  tlialanii  are  crowded  mesad,  and  the  gemina  are  not  well  shaped. 

mainly  of  a  pair  of  fibrous  masses  (Figs.  4689  and  4713) 
coutaiiiing  the  comjiacted  motor  and  sensory  conductors 
between  the  prosodieucephal  and  the  metepeiicephal,  thus 
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between  the  body  and  the  organ  of  mind.  Each  crus  con- 
sists of  two  regions,  a  ventral,  the  crusta,  and  a  dorsal, 
the  tegmentum  ;  Figs.  4724  and  4738. 

§  103.  Prop.  LXVII.  Iniercalatum  (substantia  nigra, 
locus  niger). — A  transection  through  the  crus  at  almost 
any  level  reveals  a  dark  mass  (Pigs.  4725  and  4728)  of  cres- 
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Pig.  4724— Caudal  Aspect  of  the  Mesencephal  and  Part  of  the  Diencephal.  3360  ;  X  1-6.    1,  Tenial 
Bulcus  ;  2,  right  postgeniculum  ;  3,  right  pregeniculum. 

Preparation. — A  well-hardened,  alcoholic,  adult  brain  was  transected  just  cephalad  of  the  pons, 
at  a  level  indicated  nearly  by  the  line  from  crus  in  Fig.  4723.  A  block  containing  the  thalami  and 
adjacent  parts  was  then  cut  out  by  incisions  in  various  directions,  the  fornix  peeled  off,  and  the 
velum  and  other  parts  of  the  pia  removed  ;  the  ink  lines  near  the  sides  marked  ripa  indicate  the 
lines  along  which  the  lateral  margins  of  the  velum,  the  paraplexuses,  were  torn  away. 

D^tcts. — More  should  have  been  4eft  at  the  .=:ides  and  ventrad.  On  the  left,  the  roughly  indi- 
cated curved  line  just  laterad  of  the  tenia  was  due  to  inadvertence,  and  may  be  disregarded.  On 
the  caudal,  cut  surface  the  heart-shaped  outline  was  intended  to  indicate  approximately  the  form 
of  the  mesocoelian  entocinerea,  the  aquednctal  "central  tubular  gray,"  but  it  is  incomplete  and 
perhaps  not  quite  accurate.  The  intercalatum  showed  very  faintly  in  the  preparation  and  ie 
omitted,  but  its  location  may  be  seen  from  Figs.  4725  and  4728. 

centic  outline,  approximately  dividing  the  section  into 
a  ventral  third  and  a  dorsal  two-thirds.  Its  lateral  and 
mesal  borders  correspond  to  the  furrows  called  sulcus 
lateralis  and  s.  ocvlo-motorius.  The  name  commonly  em- 
ployed refers  to  the  distinctly  dark  color  (due  to  pig- 
ment in  the  cells)  of  the  mass  in  man  and  some  apes ; 
but  the  absence  of  color  in  other  mammals  has  led  Spitz- 
ka  to  propose  (letter  to  the  writer,  December  28,  1887), 
a  name  referring  to  its  more  constant  character  of  inter- 
calation between  the  ventral  crusta  and  the  dorsal  teg- 
mentum. 

§  104.  Points  illustrated  upon  Fig.  •  4724.— A.  Seg- 
mental overlapping.  The  thalami  and  geniculums  pro- 
ject caudad  beyond  the  intersegmental  line,  and  the  cau- 
datum  is  here  directly  laterad  of  the  thalamus  instead  of 
cephalad  ;  consequently  a  transection  through  the  pre- 
geminum  would  divide  not  only  the  mesencephal  but 
also  both  the  diencephal  and  the  prosencephal. 

B.  The  caudal  extension  of  the  thalamus  as  a  rounded 
eminence,  the  pulvinar  on  which,  at  the  right,  the  word 
thalamus  is  placed. 

C.  The  existence  of  two  other  eminences  on  this  aspect 
of  the  diencephal,  the  postgeniculum,  mesad  and  more 
distinct,  and  the  pregeniculum,  laterad  and  less  distinct. 
With  lower  mammals,  where  the  general  mass  of  the  thal- 
amus is  less  developed  than  in  man,  the  pregeniculum  is 
not  only  still  less  prominent,  but  also  decidedly  cephalad, 
so  that  the  prefixes  pre  and  post  are  much  more  nearly 
appropriate. 

D.  The  continuity  of  the  optic  tract  with  both  the 
geniculums,  more  obviously  with  the  pregeniculum. 

E.  The  nearly  complete  concealment  of  the  pregemi- 
num,  in  this  view  of  the  parts,  by  the  postgeminum  ;  the 
former  is  seen  at  the  left  to  project  slightly. 

F.  The  location  and  forms  of  the  postbrachium  and 
prebrachium  ;  the  former  is  between  the  two  geminums, 
the  latter  just  cephalad  of  the  pregeminum  ;  as  they 
pass  ventrad  they  embrace,  as  it  were,  the  postgenicu- 
lum. 

G.  The  location  of  the  lemniscus,  just  caudad  of  the 
postbrachium. 


H.  The  T-shaped  section  of  the  aqueduct,  the  reduced 
representative  of  the  mesoca?le. 

I.  The  thinness  of  the  mesocoelian  roof,  here  consti- 
tuted by  the  valvula,  with  a  mesal  furrow  and  lateral 
ridges,  the  frenulums. 
J.    The    relatively  extreme  thickness    of  the    meso- 
coelian   floor,    constituted    by    the 
crura. 

K.  The  division  of  each  crus  into 
a  ventral  crusta  and  a  dorsal  teg- 
mentum, the  boundary  between 
these  two  regions  being  defined 
partly  by  the  lateral  furrow,  oppo- 
site the  word  crus,  on  the  left,  and 
partly  by  a  pigmented  tract,  the  in- 
tercalatum, not  here  seen,  but  shown 
in  Pigs.  4725  and  4728. 

L.  The  deep  ventral  depression 
between  the  crura,  constituting  an 
intercrural  area. 

M.  The  presence  at  the  cephalic 
end  of  this  area  of  several  rather 
large  foramina  for  the  transmission 
of  arterial  branches,  whence  this 
part  is  called  postcribrum  ("poste- 
rior perforated  space  "). 

N.  The  trefoil  outline  of  the  mes- 
encephalic transection  due  to  the 
ventrimesal  and  the  two  lateral  de- 
pressions. 

O.  The  obviously  and  unquestion- 
ably pial  and  ectoccelian  character 
of  all  the  natural  mesocoelian  sur- 
faces. 

P._  The  equally  unquestionable 
continuity  of  these  surfaces  over  the 
geniculums  to  the  pulvinar. 

Q.  The  absence  of  anything  like 
a  ripa  on  the  visible  surface  of  the  thalamus  until  we 
reach  the  sharp  and  irregular  line  so  marked  at  the  left. 
E.  The  endymal  and  ectocoelian  character  of  the  slen- 
der natural  surface  of  the  caudatum. 

S.  The  continuation  of  this  endymal  surface  upon  the 
visible  length  of  the  tenia. 

T.  The  significance  of  the  ripa  as  not  only  a  boundary 
between  contiguous  pial  and  endymal  surfaces,  but  as  in- 
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Fig.  4725.— The  Postcommissure  and  Adjacent  Parts.  22.39 ;  X  l.B. 
Preparation. — The  diencephal  was  transected  just  caudad  of  the 
medicommissure,  and  the  cephalic  aspect  of  the  caudal  part  sliced  down 
to  near  the  level  of  the  postcommisFure  ;  the  diatela  was  torn  away  to 
admit  more  light.  The  figure  should  be  compared  with  the  medieec- 
tions(Figs.  4684  and  4711),  and  with  the  dorsal  aspect  of  the  region 
(Figs.  4723  and  4728). 

dicating  where  the  margin  of  the  paraplexus  or  some 
membranous  continuation  of  it  has  been  torn  away. 

§  105.  Prop.  LXVIII.  The  postcommissure. — The  ce- 
phalic margin  of  the  mesocoelian  roof  is  of  moderate 
thickness,  and  curved  dorsad  so  sharply  as  to  present  a. 
cephalic  convexity  (Pig.  4725)  and  a  caudal  concavity 
(Figs.  4684,  4711).  It  is  probably  not  a  true  commissure 
but  a  decussation  (Quain,  ii.,  321).  Perhaps  it  belongs 
to  the  diencephal,  or  is  intersegmental  (Osborn,  American 
Naturalist,  October,  1887,  p.  940). 
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§  106.  Points  illustrated  by  Fig.  4725.— A.  The  ap- 
pearance of  the  postcommissure  as  a  cylinder  ;  see,  how- 
ever, §  105,  and  in  the  amphibian  brains  figured  by 
Osborn. 

B.  The  considerable  size  of  the  conarial  recess  ;  al- 
though a  mere  diverticulum  within  an  apparently  func- 
tionless  organ,  it  is  larger  than  the  cephalic  oriiice  of  the 
mesocoele  in  this  specimen. 

C.  The  existence  of  the  supracommissure  (commissura 
habenarum). 

D.  The  relative  position  of  these  parts.  In  a  less  mod- 
ified condition  of  things,  the  two  commissures  and  the 
conarium  should  all  lie  nearly  in  one  plane  ;  but  the  pres- 
sure of  the  superincumbent  cerebrum  has  made  the  long 
axis  of  the  conarium  cephalo-caudal  instead  of  dorso- 
ventral,  and  left  the  two  commissures  and  the  two 
oritices  in  a  dorso-ventral  series  instead  of  a  cephalo- 
caudal. 

§  107.  DiENCBPHAL. — Synonyms :  Diencephalon,  deut- 
encephalon,  thalamencephalon,  interbrain,  'tweenbrain. 
Tabular  arrangement  of  parts :  Chief  parts  :  thalami. 
Cavity  :  diaccele.  Floor :  torus  and  diaterma.  Sides  : 
thalami.  Roof  :  diatela  (practically  the  velum).  Plex- 
uses :  dfaplexuses.  Commissures  and  decussations  : 
medicommissure,  supracommissure,  chiasma.  Ectal  ele- 
vations :  albieantia,  pregenicul urns,  and  postgeniculums. 
Perforated  areas  :  precribrums  and  postcribrum.  Ental 
elevations  :  habena.  Ectal  depressions :  trigonum,  ha- 
benal,  tenial,  and  fimbrial  sulci.  Ental  depression  :  aulix. 
Appendages :  conarium,  hypophysis. 

§  108.  Prop.  LXIX.  With  the  adult  of  man  and  all 
other  mammals  the  primitively  thin  sides  of  the  dien- 
cephal  are  greatly  thickened  and  become  the  thalami, 
with  the  geniculums  (pre  and  post)  as  latero-caudal  eleva- 
tions. The  relations  of  the  diencephal  to  the  entire  brain 
are  well  indicated  in  the  young  rabbit  (Fig.  4694). 

§  109.  Prop.  LXX.  In  marked  contrast  with  the 
massive  sides  the  diaccelian  roof  is,  for  the  most  part, 
very  thin,  consisting,  apparently  of  the  endyma  only, 
closely  attached  to  the  ventral  or  diencephalic  layer  of 
the  velum,  from  which  are  developed  the  parallel  dia- 
plexuses  (Figs.  4690  and  4751)  dependent  at  either  side. 
Cephalad,  the  diatela  is  continuous  with  the  aulatela,  or 
perhaps  directly  with  the  fornix  dorsad  of  the  aula  and 
portas  ;  caudad,  it  extends  for  some  distance  beyond  the 
proper  diencephalic  boundary,  is  reflected  ventrad  upon 
the  dorsal  (properly  cephalic)  aspect  of  the  conarium, 
and  is  then  continuous  with  the  supracommissure,  and 
the  conarium  itself  (Fig.  4711).  The  conarium  and  hy- 
popliysis  are  considered  together  in  §  116. 

§  110.  Prop.  LXXI.  The  diaccelian  floor  is  various 
in  direction  and  composition.  Beginning  with  the  mesen- 
cephalic floor,  the  crura  (Fig.  4711),  there  is  a  marked 
decrease  in  thickness  in  the  region  of  the  postcribrum 
(which  may  really  be  common  to  the  two  segments),  as 
well  as  a  deflection  of  the  floor  ventrad  ;  the  albieantia 
(Figs.  4689,  4713,  and  4728)  constitute  lateral  thicken- 
ings, and  then  the  floor  is  reduced  to  an  atrophied  lamina 
comparable  with  the  valvula  ;  this,  with  the  shorter,  thin 
part  just  cephalad  of  tlie  intervening  and  dependent  hy- 
popliysis,  constitutes  the  torus  {tuber  dnereum)  and  m- 
fundibulum.  The  fusion  of  the  stems  of  the  primitive 
optic  vesicles  to  form  the  chiasma,  and  the  fusion  of  this 
witli  the  otherwise  thin  diaccelian  floor,  confers  upon  the 
latter  in  this  region  considerable  thickness  and  tirmness, 
but  this  part  is  again  succeeded  by  the  atrophied  terma 
(Figs.  4711  and  4736),  strictly  the  diaterma,  in  distinction 
from  the  prosoterma  dorsad  of  the  precommissure.  Al- 
though the  diaterma  has  a  nearly  dorso-ventral  direction, 
it  should  properly  be  regarded  as  part  of  the  floor,  since 
the  aula,  the  mesal  division  of  the  prosocffile,  is  construct- 
ively cephalad  of  the  diaccele,  although  actually  more 
nearly  dorsad. 

§  111.  Points  illustrated  by  Fig.  4736.— A.  The  exist- 
ence and  completeness  of  the  terma  (lamina  terminalia  or 
I.  cinerea),  constituting  the  cephalic  boundary  of  the 
mesal,  encephalic  cavities  ;  in  the  embryo  it  is  actually 
the  most  cephalic  part  of  the  brain,  but  is  later  con- 
cealed by  the  projecting  hemicerebrums. 


B.  The  continuity  of  the  terma  with  the  chiasma,  lead- 
ing to  the  rupture  of  the  former  during  the  removal  of 
the  brain  unless  the  optic  nerves  are  early  divided. 

C.  The  extreme  thinness  and  delicacy  of  the  terma 
which  cannot  be  represented  adequately  in  such  a  view, 
and  is  not  fairly  indicated  in  the  medisections. 

D.  The  existence  of  a  somewhat  thicker  extension  of 
the  terma  at  each  side,  forming  the  cephalic  boundary  of 
the  optic  recess. 

E.  The  pair  of  slightly  raised  bands,  commonly  called 
the  "  peduncles  of  the  corpus  callosum." 
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Fig.  4726. — Cephalic  Aspect  of  the  Terma  ('Wamina  ^ermfnaHs  ")  and 
Adjacent  Parts  of  a  Young  Child.  213  ;  X  1.6. 

Preparation, — The  brain  was  exposed  by  removing  the  skull  with 
nippers  and  scissors  so  as  to  avoid  tearing  the  terma  ;  the  optic  nerves 
were  divided  close  to  their  foramina  of  exit.  After  hardening  in  alco- 
hol, the  parts  adjacent  to  the  terma  were  carved  away ;  the  surface  at 
either  side  is  concave,  following  the  general  direction  of  the  terma. 
The  block  was  strengthened  by  a  long  (shawl)  pin  passed  from  side  to 
side,  and  a  common  pin  was  pushed  into  the  striatum  at  either  side  so 
as  to  project  beyond  the  optic  nerves  and  keep  the  latter  from  striking 
the  sides  of  the  vial.  The  removal  of  the  pia  fi-om  the  terma  was  the 
most  diflRcult  part  of  the  preparation,  and  the  utmost  care  did  not  pre- 
vent the  tearing  of  a  small  slit  in  the  left  side,  which  is  ignored  in  the 
figure. 

F.  The  convexity  of  the  entocoelian  surface  of  the  cau- 
datum  (see  also  Fig.  4723). 

G.  The  relation  of  the  callosal  rostrum  to  the  heml- 
septums,  the  lateral  halves  of  the  septum  lucidum. 

H.  The  somewhat  unusual  thickness  of  the  hemisep- 
tums  in  this  specimen. 

§  112.  Prop.  LXXII.  The  mesal  surface  of  the  thal- 
amus is  divided  into  a  dorsal  and  a  ventral  area  by  a 
slight  furrow,  sometimes  hardly  perceptible,  the  aulix 
("sulcus  of  Monro")  (Fig.  4711),  leading  from  the 
porta  to  the  cephalic  orifice  of  the  mesocoele,  and  pre- 
senting a  ventral  convexity.  At  the  dorsal  margin  of 
this  surface  is  the  habena,  a  slight  ridge,  with  a  dorsal 
convexity,  extending  from  the  porta  to  the  supracommis- 
sure, which  unites  it  with  its  opposite.  Along  the  dorsal 
side  of  the  habena  is  the  habenal  sulcus,  and  the  two  rep- 
resent nearly  the  line  of  reflection  of  the  endyma  from 
the  mesal  surface  of  the  thalamus  upon  the  roof  of  the 
diacojle  (see  Figs.  4694,  4711,  4723,  and  4751). 

§  113.  Prop.  LXXIII.  Medicommissure. — Primarily 
separate,  the  apposed,  mesal  surfaces  of  the  thalami  unite 
(at  about  the  fifth  month  of  gestation  according  to  Mihal- 
kovics),  giving  rise  to  what  is  commonly  called  the  "  mid- 
dle commissure  "  (Figs.  4684,  4711,  4723,  and  4726).  It  is 
in  a  direct  line  between  the  porta  and  the  aqueduct,  con- 
siderably nearer  the  former,  and  just  dorsad  of  the  aulix. 
The  shorter,  dorso-ventral,  diameter,  is  4-5  mm.,  the 
longer,  cephalo-caudal,  6-7.  Sometimes  itis  said  to  be  in 
two  parts,  one  above  the  other  ;  it  is  absent,  according 
to  Wenzel,  ten  times  out  of  sixty-six.  It  consists  mainly 
of  cells  (with,  according  to  W.  Krause,  some  fibres)  and 
is  so  soft  as  to  be  commonly  torn  during  the  removal  or 
manipulation  of  the  brain.  It  is  relatively  larger  in 
most  other  mammals  ;  the  functions  arc  experimentally 
unknown,  but  in  a  man  (Malinverni)  and  a  cat  (the  writer, 
article  Malformations  of  the  Brain)  lacking  the  callosum, 
it  was  larger  than  usual. 

§114.     Points  illustrated  by  Fig.  4727.— A.  The  size, 
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form,  and  connections  of  the  medicommissure  ;  It  is  rel- 
atively smaller  than  in  the  cat,  and  slightly  constricted 
about  its  middle  ;  if  isolated  it  would  have  the  form  of 
a  pulley-wheel  with  a  shallow  groove. 

B.  The  relations  of  the  mesal  aula  to  the  portas  and  to 
the  diacoele  ;  of  the  space  commonly  called  "  third  ven- 
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Pio.  4727.— The  MedlcommiBsure  and  Adjacent  Parts.  2032  ;  X  1.3. 
(Compare  Fig.  4723,  where  some  of  the  same  parts  are  shown  on  a 
smaller  scale.) 

Preparation. — The  brain  was  removed  with  care  so  as  not  to  tear 
the  medicommissure,  and  alcohol  was  injected  per  luram  so  as  to 
harden  the  parietes  and  keep  them  apart.  The  prefrontal  lobes  were 
then  removed,  thus  opening  the  precomua  and  exposing  the  cauda- 
tums ;  with  these  as  guides  the  block  containing  t^e  medicommissure 
was  safely  isolated  ;  the  thalami  are  cut  away  almost  to  the  level  of 
the  commissure.  This  is  the  only  specimen  in  tlie  museum  with  this 
easily  injured  part  complete. 

tricle,"  the  strictly  interthalamic  portion  only  constitutes 
the  diacoele,  while  that  part  which  intervenes  between 
the  fornix  and  a  line  drawn  between  the  two  projecting 
points  (1)  of  the  thalami  must  be  regarded  as  the  mesal 
division  of  the  prosoccele  ;  it  and  the  two  portas  are 
sometimes  embraced  within  the  single  term  Foramen  of 
Monro,  but  this  name  more  properly  applies  to  each 
porta  ;  see  the  writer's  article  in  Boston  Medical  and  Sur- 
gical Journal,  August  13,  1880. 

C.  The  thinness  of  the  lamina  uniting  the  two  halves 
(columns)  of  the  fornix.  This  lamina  must  be  regarded 
as  the  primitive  prosocoelian  terma  as  high  as  the  dorsal 
limits  of  the  porta,  and  may,  therefore,  be  called  the 
■prosoUrma  (see  a  figure  in  the  article  Malformations  of 
the  Brain). 

§  115.  Prop.  LXXIV.  The  pregeniculum  and  post- 
geniculum  are  represented  in  Figs.  4723  and  4724,  and  de- 
scribed in  connection  therewith  ;  the  optic  tract  and  the 
chiasma  are  shown  in  Figs.  4689  and  4726,  and  considered 
in  connection  with  the  optic  nerves  in  the  article.  Cran- 
ial Nerves,  Vol.  II. 

§  116.  Prop.  LXXV.  Conarium  and  hypophysis. — Ex- 
cepting the  lancelet  {Branchiostoma)  every  known  ver- 
tebrate has  both  these  apparently  functionless  organs. 
This  constancy  alone  would  justify  us  in  regarding  them 
with  interest,  but  as  described  under  Development  of  the 
Brain,  Vol.  I.,  p.  638,  the  hypophysis  has  a  double  con- 
stitution and  origin,  from  the  brain  (posthypophysis),  and 
from  the  enteron  (prehypophysis),  while  the  number  of 
forms  in  which  has  been  traced  a  connection  between 
the  conarium  and  a  rudimentary  mesal  eye  is  so  great  as 
apparently  to  warrant  the  view  that  it  is  the  remnant  of 
a  primitive  mesal  organ  of  vision.  Herdman  thinks  the 
hypophysis  also  may  have  been  an  ancestral  sense  organ 
{American  Kaluralist,  1888,  p.  1137),  while  Max  Flesch 
holds  that  tlie  mammalian  conarium  is  connected  with 
the  temperature  apparatus. 

§  117.  Prop.  LXXVI.  Peculiar  topographical  rela- 
tions of  the  conarium. — Although  directly  connected 
with  the  thalami,  the  conarium  leans  caudad  so  as  to 
rest  upon  the  pregeminum  ;  the  cephalic  aspect  of  the 
cerebellum  rests  upon  the  postgeminum  and  abuts  against 
the  conarium  ;  finally  the  callosum,  a  cerebral  commis- 
sure, has  its  splenial  curvature  upon  the  conarium.  Be- 
tween all  these  parts,  of  course,  there  are  membranes  and 


vessels,  but  if  they  are  disregarded,  the  conarium,  apart 
of  one  segment,  the  diencephal,  may  be  described  as  en- 
compassed by  three  others,  the  mesencephal,  the  epen- 
cephal,  and  the  proseucephal.  With  a  brain  hardened 
in  its  natural  shape,  a  disk  3  ctm.  in  diameter  will 
cover  parts  of  all  four  encephalic  segments ;  see  Figs. 
4684  and  4711. 

§  118.  Prop.  LXXVII.  Acervulus.—Tha  adult  co- 
narium frequently  has  imbedded  in  follicular  cavities 
calcareous  particles  known  by  the  above  name,  and  as 
"  brain-sand  ;  "  in  the  brain  shown  in  Fig.  4711,  it  was 
so  abundant  as  to  leave  a  considerable  cavity  when  re- 
moved, as  shown  in  the  Kew  Tork  Medical  Journal, 
March  21,  1885. 

§  119.  Points  illustrated  by  Fig.  4738.— A.  The  form, 
direction,  and  complete  separation  of  the  albicantia  ;  they 
are  usually  represented  (as  in  Figs.  4689  and  4712)  as 
hemispherical  elevations  ;  here  they  are  seen  to  be  ellip- 
tical in  outline,  their  longer  axes  converging  caudad,  and 
the  caudal  ends  overhanging  the  postcribrum  ;  in  the  cat 
and  in  mammals  generally  the  albicantial  sulcus  is  a  shal- 
low depression  or  wholly  absent. 

B.  That  the  hypophysis  is  wider  than  long,  and  con- 
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Fig.  4728. — The  Torus  {tuber  cinereum)  and  Adjoining  Parts.  706;  X 
1.5.  (The  same  region  is  shown  in  Figs.  4689  and  4712,  upon  a  smaller 
scale.)  1,  Expanded  proximal  end  of  the  infundibulum,  covering  the 
lura,  which  is  exposed  in  Fig.  4f)89 ;  2,  a  .slight  elevation  between  the 
torus  and  the  optic  tract.  The  irregular  line  across  the  torus  and  optic 
tracts  represents  the  cut  or  torn  edge  of  the  pia,  which  adheres  quite 
firmly  to  the  chiasma.  The  black  spots  represent  the  foramina  in  the 
postcribrum  and  elsewhere  through  which  vessels  passed  ;  the  triangu- 
lar region  laterad  of  the  chiasma  is  a  part  of  the  precribrum  ( ' '  anterior 
perforated  space"). 

Prepaiation. — The  brain  was  removed  with  great  care,  the  hypophy- 
sis being  extricated  from  its  fossa  by  dividing  the  dural  folds  in  several 
directions  with  the  sharp  point  of  a  scalpel,  and  then  introducing  the 
blunt-pointed  syringotome.  This  is  the  only  preparation  in  the  univer- 
sity museum  to  which  the  hypophysis  remains  attached  ;  its  disloca- 
tion by  the  movements  of  the  alcohol  during  transportation  is  pre- 
vented by  passing  a  fine  entomological  pin  through  it  and  the  chiasma, 
which  is  very  firm. 

Defects. — The  natural  surface.''  of  the  crura  should  have  presented  a 
more  fibrous  appearance  (somewhat  as  in  Fig.  4712).  and  another  pre- 
servative than  alcohol  would  have  differentiated  the  cinerea  on  the 
cut  surface.  The  albicantia  have  perhaps  the  appearance  of  overhang- 
ing the  postcribrum  too  far,  but  this  is  more  nearly  correct  than  the 
usual  representation,  as  for  example,  in  Figs.  4689  and  4712.  The  left 
intercalatum  should  be  shown  more  nearly  like  the  right. 

sists  of  two  parts,  conveniently  called  prehypophysis 
and  posthypophysis  ;  the  latter  is  the  smaller  and  partly 
as  it  were  let  into  an  emargination  of  the  former. 

C.  The  expanded  base  of  the  infundibulum  (1). 

D.  The  raised,  unnamed  area  (3)  at  either  side  of  the 
torus. 
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E.  The  demarcation  of  the  crusta  from  the  tegmentum 
by  the  intercalatum. 

F.  The  slight,  angular  extensions  of  the  mesocoele 
(aqueduct),  which  sometimes  is  almost  circular  in  out- 
line. 

§  120.  Prosencephal, — Synonyms  ;  Prosencephalon, 
fore-brain,  secondary  fore-brain.  Tabular  Arrangement 
of  Parts  :  Chief  parts  :  hemicerebrums.  Cavity  ■  proso- 
coele  (including  the  mesal  aula,  and  the  following  in  pairs 
— porta,  paracoele,  cella,  precornu,  medicornu,  and  post- 
cornu).  Floor  :  prosoterma,  fornix.  Sides  :  caudatums, 
hemiseptums.  Roof  :  aulatela,  callosum.  Commissures 
and  decussations :  callosum,  precommissure,  fornicom- 
missure.  Entocinerea  :  caudatum,  etc.  Ectocinerea  : 
cortex.  Detached  ectocinerea :  lenticula,  claustrum. 
CoUiculi  (entocoelian  elevations) :  caudatum,  hippocamp, 
calcar,  occipital  eminence,  collateral  eminence,  callosal 
eminence,  in  the  f cetus.  Ectal  elevations  :  gyres,  insula. 
Ectal  depressions  :  fissures.  False  cavity :  Pseudocoele. 
Plexuses:  prosoplexus  (including auliplexus,  portiplexus. 


the  "cerebral  hemispheres"  secondary,  for  the  pres- 
ent, however,  and  in  this  part  of  this  article.  It  can  only 
be  added  that  from  the  slightly  enlarged  bulb  are  given 
off  the  true  olfactory  nerves  to  the  nasal  mucosa  ;  see 
article  Cranial  Nerves,  Vol.  II. 

§  133.  Points  illustrated  by  Fig.  4729.— A.  The  exis- 
tence of  the  paracoele,  medicornu,  precornu,  paraplexus, 
and  porta  in  the  cat  substantially  as  in  man. 

B.  The  absence  of  a  postcornu. 

C.  The  larger  relative  size  of  the  precornu. 

D.  The  continuation  of  the  precornu  through  the  ol- 
factory crus  into  the  bulb,  as  a  perfect  rhinocoele,  slightly 
enlarged  at  the  extremity,  as  in  most  mammals  other 
than  man. 

E.  The  bifid  condition  of  the  medicornu  is  excep- 
tional ;  it  commonly  ends  roundly  or  with  a  single  blunt 
point. 

I  124.  Prop.  LXXX.  Primarily  the  cerebrum  is  a 
pair  of  lateral  extensions  of  a  small  mesal  rudiment,  the 
first  (cephalic  or  "anterior")  encephalic  vesicle;    this 


Fig.  47S!9.— The  Left  ParactEle  »nd  Rhinocoele  of  a  Cat.    290  ;  X  4. 

Preparaiion. — The  fresh  brain  was  transected  through  the  mesencepha],  and  alcohol  was  then  injected  cephalad  through  the  aqtiednct ;  no 
pressure  was  employed,  bnt  the  temporal  lobes  were  observed  to  swell  slightly,  an  evidence  that  the  alcohol  had  passed  through  the  diaccele  to 
the  aula,  and  thence  through  the  portas  into  the  paracceles  to  the  lips  of  tlie  medicornna.  When  hardened,  the  left  paraccele  was  exposed,  and  the 
precornu  followed  to  the  extremity  of  the  rhinoccele  ;  in  order  not  to  have  the  figure  too  large,  when  enlarged  sufficiently  to  show  the  porta  dis- 
tinctly, the  hemicerebrum  was  closely  trimmed. 

forms  their  only  bond  of  union  with  one  another  and 
with  the  other  segments  ;  their  walls  are  thin  and  vary 
little  in  thickness  or  composition.  Secondarily,  the  two 
hemicerebrums  are  closely  conjoined  by  the  callosum 
and  other  commissures  ;  between  the  cerebrum  and  the 
crura  (and  thus  the  oblongata,  the  myel.  and  indirectly 
the  entire  body)  are  developed  extensive  fibrous  com- 
munications, the  capsulas  or  "internal  capsules;"  the 
parietes  are,  for  the  most  part,  extraordinarily  thickened, 
the  most  notable,  and  physiologically  the  most  important 
of  these  iucrements  constituting  what  are  commonly 
called  the  "corpora  striata,"  from  the  appearance  pre- 
sented on  sections  of  alternating  strips  of  alba  and 
cinerea.  Each  striatum,  however,  is  now  recognized  as 
composed  of  an  entoccelian  ("intraventricular")  portion, 
the  caudatum,  and  an  ectocoelian  ("  extraventricular") 
portion,  the  lenticula  ("lenticular"  or  "  lentiform 
nucleus"),  separated  by  the  capsula  already  mentioned 
(see  Figs.  4723',  4726,  4731,  and  4732). 

§  125.  Prop.  LXXXI.  Tlie  caudatum.— With  all 
Reptiles,  Birds  and  Jlammals,  and  at  a  very  early  period 
(Figs.  4692,  4709,  4710,  4723,  4726,  4727,  4746,  and  4753), 
the  lateral  wall  and  floor  of  the  paracoele  present  a  more  or 


paraplexus).  Line  of  plexal  intrusion  :  rima.  Riparian 
parts  :  tenia,  fimbria.  Atrophied  parts :  prosoterma, 
hemiseptum,  pala. 

§  121.  Prop.  LXXVIII.  The  prosencephal  comprises 
the  two  lateral  masses,  hemicerebrums,  tlie  mesal  parts 
by  which  they  are  connected,  and  a  pair  of  olfactory 
bulbs,  with  their  crura. 

122.  Prop.  LXXIX  The  olfactory  bulbs  with  their 
crura  (Figs.  4684,  4689,  and  4718),  at  and  after  birth, 
are  relatively  so  small  as  to  be  commonly  regarded  as 
insignificant  appendages  of  the  cerebrum,  or  even  as 
mere  nerves ;  but  their  constancy  throughout  the  verte- 
brate branch  (even  Branchiostoma  is  said  to  have  a  single, 
asymmetrical  olfactory  lobe),  their  great  size  among  many 
lower  members  of  the  branch  and  even  with  many 
mammals,  their  mode  of  development,  their  direct  con- 
nection with  the  brain-stem  (Figs.  4760  and  4782),  their  re- 
lation with  the  precommissure,  in  most  animals,  and  the 
persistence  with  all  mammals  excepting  man  and  per- 
haps the  apes,  of  a  cavity,  the  rhinocoele,  continuous 
with  the  paracoele,  justify  their  recognition  as  of  consid- 
erable morphological  significance.  As  intimated  in  §  15, 
it  is  not  impossible  that  they  may  prove  to  be  primary ,'and 
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less  distinct  elevation  ;  in  man,  and  some  other  mammals 
the  form  is  such  as  to  suggest  the  application  of  caput  to 
the  cephalic  (precornual)  portion,  and  cauda  to  the  taper- 


supercent  a  f 


postcentral  f . 


Syly  a    f 

TEMPORAL 


Pig.  4730. — The  Right  Hemicerebnim  of  a  Male  Negro,  Dissected  to 
Show  the  Location  of  the  Capsula.  2397  ;   X  .5. 

Preparat'on, — The  fresh  hemicerebrum  was  supported  on  a  bed  of 
cotton  on  its  lateral  surface,  a  large,  thin-bladed  knife,  kept  wet  with 
alcohol,  was  used  to  remove  thin  slices  from  the  mesal  aspect  until  a 
distinct  patch  of  alba  was  encountered  opposite  the  porta ;  from  this  as 
a  centre  (C)  oblique  incisions  were  made  in  tiiree  directions,  cephaiad, 
caudad,  and  dorsad,  thus  removing  thin  wedge-shaped  slices  until,  ex- 
cepting the  cortex,  cinerea  was  visible  only  in  scattered  patches  (1) ; 
the  preparation  was  photographed  and  then  divided  along  the  line 
A  B,  and  the  dorsal  surface  of  the  ventral  part  photographed  (see  Fig. 
4731). 

Defects. — The  brain  was  far  from  fresh  and  so  soft  that  the  sections 
were  made  with  difficulty  and  certain  important  points  as  to  the  dis- 
tribution of  the  alba  and  cinerea  about  the  medicornu  could  not  be 
determined.  A  more  satisfactory  preparation  could  be  made  by  first 
dividing  the  entire  hemicerebrum  along  the  line  A  B,  and  then  re- 
moving the  wedge-shaped  slices,  after  which  the  dorsal  and  ventral 
parts  could  be  joined  if  desired.  All  this  could  also  be  accomplished 
more  easily  upon  a  brain  so  preserved  as  to  indicate  the  cinerea  and 
alba  more  perfectly  than  alcoholic  specimens. 

ing  continuation  along  the  medicornu,  thus  of  caudatum 
to  the  entire  mass.  It  is  a  modification  and  differentiation 
of  the  entocinerea,  and  may  perhaps  be  regarded  as  the 
colliculus  collocated  with  the  Sylvian  fissure  (Fig.  4709). 

§  136.  Prop.  LXXXII.  The  fcraCicwia.— Between  the 
caudatum  and  the  cortex  the  greatly  thickened  hemi- 
cerebral  wall  presents  (as)  the  medullary  lamina  called 
capsula  (g  127)  ;  (b)  next  the  cortex,  a  sub-circular  disk 
of  cinerea,  the  claustrum  (better  shown  in  Fig.  4795)  ; 
and  (c)  the  leniicula,  consisting  of  three  zones,  all  more 
or  less  striated,  the  ental  the  smallest,  and  the  ectal,  also 
called  putamen,  the  largest  (Figs.  4731  and  4732).  The 
lenticuia,  like  the  claustrum,  may  be  a  dismemberment 
of  the  cortex.  This  entire  region,  from  caudatum  to 
operculums,  is  of  great  morphological  as  well  as  physio- 
logical interest  antl  should  be  studied  in  the  other  mam- 
mals. 

§  127.  Prop.  LXXXIII.  Capsula  and  corona. — As 
already  stated  (§  134)  the  capsula  or  "  internal  capsule" 
is  the  thick  layer  of  fibres  between  the  caudatum  and 
thalamus  mesad  and  the  lenticuia  laterad  ;  it  is  contin- 
uous with  the  crura  caudad,  and  expands  in  the  sub- 
stance of  the  cerebral  alba  in  such  a  way  as  to  be  called 
there  corona  (radiata).  The  histological  and  physiological 
aspects  of  the  capsula  and  corona  are  considered  in  the 
following  article,  and  in  Vol,  I.  ;  here  an  attempt  will 
be  made  only  to  indicate  their  topographical  relations 
by  explanations  of  the  accompanying  figures  (4730,  4731, 
and  4732). 

t;  128.  Points  illustrated  upon  Fig.  4730.— A.  The 
existence  of  a  stratum  of  alba,  white,  medullary  or  fibrous 
nervous  tissue,  the  capsula,  between  the  lenticuia  laterad 
and  the  caudatum  and  thalamus  respectively  meso-cepha- 
lad  and  meso-caudad. 

B.  The  completeness  of  this  albal  interval  between  the 
three  cinereal  masses,  excepting  in  the  cephalo-ventral 


region  (1),  where  the  amygdala,  caudatum,  and  lenticuia 
are  loosely  connected. 
1 129.— Points  illustrated  upon   Fig.  4731.— A.   The 

general  relations  of  the  alba  (medulla)  to  the 

ectocinerea  (cortex). 

B.  The  locations  of  the  two  great  masses  of 
entocinerea  (central  tubular  gray),  the  caudatum 
and  the  thalamus. 

C.  The  intermediate  position  of  the  lenticuia, 
as  a  blunt  wedge-shaped  mass  between  the  cau- 
datum and  thalamus. 

D.  The  position  of  the  capsula  ("internal 
capsule  ")  as  a  stratum  of  alba  between  the  lat- 
eral lenticuia  and  the  other  two  masses,  and  con- 
stituting a  fibrous  path  for  motor  and  sensory 
conduction  between  the  cortex  and  the  crura. 

E.  The  existence  of  two  zones  in  the  len- 
ticuia, the  more  lateral  being  distinguished  as 
putamen ;  a  third  would  have  appeared  at  a 
level  farther  ventrad  (Fig.  4732). 

F.  The  existence  of  a  thin,  cinereal  lamina 
ectad  of  the  lenticuia,  between  it  and  the  cor- 
tex ;  this  is  the  claustrum  ;  it  and  the  cortical  corruga- 
tions of  this  region  are  shown  upon  a  larger  scale  in  Fig. 
4785. 

§  130.  Points  illustrated  upon  Fig.  4732.— A.  the  ex- 
istence and  relative  positions  of  four  important  masses 
of  connecting  fibres,  the  callosum,  fornicolumns,  precom- 
missure,  and  chiasma,  differing  from  one  another  in  either 
their  direction  or  their  appearance  upon  this  section. 
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Fig.  4731. — Longisection  of  the  Right  Hemicerebrum  (Fig.  47.30)  at  the 
Level  of  the  Aula.  X  -05  ;  from  nature  (2397)  and  from  G-ray. 

Preparation.— ^QQ  Fig.  4730.  The  mesal  outlines  of  the  removed 
frontal  and  occipital  regions  were  adapted  from  Gray.  The  plane  of 
section  corresponds  nearly  with  the  direction  of  the  dotted  line  from 
aula  on  Fig.  47.S2. 

The  most  ventral,  the  chiasma,  is  mainly  a  decussation,  as 
described  in  Vol.  II.,  article  C)ranial  Nerves.  The  next, 
precommissure,  is  a  true  commissure,  connecting  corre- 
sponding regions  of  the  temporal  (and  frontal  ?)  lobes  ;  at 
the  meson  it  is  seen  as  a  raised  transverse  band,  but  lat- 
erad, on  account  of  its  deflection  caudad,  it  is  divided 
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obliquely,  and  appears  as  an  elliptical  dotted  area.  The 
two  fornicolumns  have  at  this  level  a  nearly  dorso- ven- 
tral direction,  appearing  as  raised  bands  just  dorsad  of 
the  precommissure  (the  line  from  the  word  aula  ends 
upon  the  right),  but  they  are  curved  in  such  a  way  as  to 
be  divided  obliquely  in  two  places — one  at  the  level  of 
the  precommissure  and  the  other  about  one  centimetre 
(on  this  scale)  dorsad.  Finally  the  callosum,  a  true  com- 
missure, uniting  corresponding  regions  of  the  cerebrum, 
is  divided  in  the  direction  of  its  fibres. 

B.  The  general  relation  of  parts  and  cavities  at  this 
important  level.  Two  segments  are  represented — the  di- 
encephal  (thalami,  chiasma,  and  diaterma)  and  prosen- 
cephal  (the  remaining  and  much  the  larger  part).  Of 
the  cavities,  the  mesal  space  between  the  chiasma  and 
precommissure-  is  the  cephalic  part  of  the  diacoele,  the 
darkest  portion  being  the  optic  recess.  The  prosocoele 
is  represented  by  the  aula,  the  mesal  space  dorsad  of 


4709  ;  the  hemiseptums  and   the  terma,  however,  have 
retained  their  tenuity  in  great  degree. 

E.  The  absence  of  the  fornicrista  which  was  seen  in 
a  young  brain  (Fig.  4738),  and  is  constant  in  the  cat 
(Fig.  4710) ;  whether  it  is  absorbed  or  merely  obscured  in 
the  human  adult  is  not  known. 

F.  The  overlapping  of  the  proscncephal  at  the  sides  of 
the  diencephal,  of  the  cerebrum  upon  the  thalami. 

G.  The  relations  of  the  several  layers  of  alba  and  ci- 
nerea  between  the  thalamus  and  the  lateral  surface  of  the 
cerebrum.  The  capsula  (5)  has  an  oblique  direction, 
dorso-laterad,  between  the  thalamus  and  caudatum  and 
the  lenticula  (see  Fig.  4730).  The  lenticula  itself  com- 
prises three  more  or  less  distinct  segments,  each  ex- 
tending farther  dorsad  than  the  one  mesad  of  it ;  all 
present  the  alternating  lines  of  white  and  gray  which  led 
to  the  application  of  striatum  to  the  united  lenticula 
and  caudatum.     The  thin  lamina  of  cinerea  between  the 

putamen,  the  most 
pia  lateral  division  of  the 
intercerehral  f .  lenticula,  and  the  in- 
sular cortex  is  the 
claustrum,  and  the 
alba  between  it  and 
the  lenticula  is  com- 
monly, but  inappro- 
priately, called  the 
"  external  capsule." 

H.  The  relations  of 
the  insula  to  the  parts 
just  named,  and  to 
the  overlappinggy  res 
which  constitute  the 
operculums  (see  Fig. 
4693). 

I.  The  relation  of 
the  cinereal  mass 
called  amygdala  to  a 
fissure  opposite  the 
TO  of  postoperciiltim, 
which  has  thence 
been  named  the 
amygdaline  fissure 
(Pigs.  4766  and  4770). 

8  131.  Prop. 
LXXXIV.  The  pre - 
commissure  ("anteri- 
or commissure  "). — 
In  all  medisections  of 
the  brain  (Figs.  4684, 
4711,  4718,  and  4766) 
nearly  dorsad  of  the 
chiasma  is  to  be  seen 
a    marked    thicken- 
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Fig.  4732. — Transection  at  the  Chiasma  and  Precommis.<rare,  Caudal  Aspect.  From  Dalton,  by  permission :  reduced  one- 
sixth  and  modified  (compare  Figs.  4781,  4743,  and  4785).  1,  a  subgyre  (covered  gyre)  at  the  bottom  of  the  supercallo- 
sal  fissure  ;  2,  margin  of  the  cortex  dorsad  of  the  callosal  fissure  ;  3,  tenial  vein  ;  4,  the  cephalic  part  of  the  thalamus, 
faintly  outlined  on  the  other  side  ;  5,  capsula. 

Defects. — The  dots  representing  cut  fibrous  areas  are  too  heavy.  The  lines  representing  the  callosal  fibres  are 
diagrammatic;  one  of  them  is  interrupted.  The  pseudocoele  is  not  specified.  The  area  of  the  thalamus  is  too  vjiguely 
indicated. 


and  including  the  precommissure ;  by  the  considerable 
lateral  cavities,  paraudes  ;  and  by  the  intervening  jior<f(s. 
All  these  are  true,  encephalic  cavities,  but  the  dark,  trian- 
gular area  still  farther  dorsad  is  the  pseudocoele.  a  space 
included  as  a  result  of  secondary  changes  (i  32  E,  and 
Fig,  473.5).  Three  kinds  of  surfaces  are  included,  viz. :  en- 
tocoelian,  lined  by  endyma  ;  ectocoelian,  covered  by  pia; 
and  pseudocoelian,  with  no  distinct  membrane.  Tliere  is 
ectocinerea  (cortex),  entocinerea  (caudatum  and  thalami), 
and  what  may,  for  the  sake  of  a  general  term,  be  called 
medicinerea,  the  lenticula,  and  the  claustrum,  probably 
dismemberments  of  tlie  ectocinerea. 

C.  The  extension  of  the  hemicerebrum  nearly  equally 
in  three  directions  from  the  place  of  its  morphological 
centre,  the  porta  ;  were  this  brain  not  somewhat  de- 
pressed by  its  own  weight,  the  width  and  height  would 
be  nearly  the  same. 

D.  The  thickne.ss  of  most  of  the  parieties  as  compared 
with  the  earlier  foetal  conditions  sliown  in  Figs.  4708  and 


ing  of  the  parieties, 
wliich  remain  thin 
ventrad  (diaterma) 
and  dorsad  (prosoter- 
ma) ;  this  thickening 
is  the  precommis- 
sure, a  compact  bundle  of  nerve  fibres,  traceable  laterad 
with  a  slight  ventral  and  caudal  deflection,  into  the  tem- 
poral lobes  of  the  cerebriim  (Figs.  4732  and  4743).  "^A'ith 
most  other  mammals  it  divides,  at  a  little  distance  from 
the  meson,  into  two  portions,  a  temporal,  alone  perhaps 
represented  in  man,  and  an  olfactory,  which  passes 
cephalad  to  the  olfactory  bulbs,  with,  especially  in  the 
lower  mammals,  a  subdivision  to  the  frontal  lobes.  This 
olfactory  portion  is  probably  primary  and  of  greater 
morphological  importance  than  the  other. 

§  133.  Prop.  LXXXV.  Besides  the  precommissure,  a 
medisection  displays  two  extensive  lines  of  cut  surface 
(Figs.  4684,  4698,  4711,  and  4766),  indicating  that  there 
was  a  continuity  of  the  apposed,  me.sal  surfaces  of  the 
two  hemicerebrums.  Of  these  the  dorsal,  more  exten- 
sive and  more  substantial,  is  the  callosum  (Figs.  4732, 
4733,  4743,  and  4744)  ;  the  ventral  is  the  fwnicommissure 
or  mesal  part  of  the  fornix  (Figs.  4734  and  4737).  The 
development  of  these  parts  is  considered  in  Vol.  I.,  589, 
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and  the  writer  of  that  article  has  since  published  impor- 
tant papers  respecting  them  and  tlie  precommissure. 
Here  space  will  permit  of  only  brief  descriptions  of  the 
adult  conditions  with  special  reference  to  the  points 
shown  in  the  ingures. 

§  133.   Prop.   LXXXVI.     The  catowm.— When   the 
fresh  hemicerebrums  are  divaricated,  as  in  Fig.  4733,  the 


Fig.  4733. — The  Dorsal  Aspect  of  the  Gallosum,  Exposed  by  Divaricating 
the  Hemicerebrums.     Prom  Quain,  after  Sappey  and  Foville ;  X  0.5. 

I,  Dorsal  surface  of  the  body  of  the  callOBum  ;  2,  mesal  ridge  or  raphi5  ; 
.3,  lateral  ridges,  bounding  furrows  in  which,  sometimes  at  least,  are 
lodged  the  precerebral  arteries ;  4,  lateral  ridge,  .said  to  be  formed  by 
the  arching  of  the  callosum  over  the  paraccele  ;  5,  cephalic  curved 
margin,  genu ;  6,  caudal  curved  margin,  splenlum  ;  7,  preforceps,  cal- 
losal  fibres  passing  cephalad  into  the  frontal  lobes ;  8,  postforceps, 
fibres  entering  the  occipital  lobes ;  10,  cephalic  portion  of  the  callosal 
gyre,  the  line  crossing  the  cephalic  end  of  the  supercallosal  fissure  ; 

II,  callosal  fissure  ;  12,  caudal  part  of  the  callosal  gyre,  the  line  cross- 
ing the  paracentral  gyre  :  18,  cephalic  surface  of  the  cerebellum,  the 
number  being  just  caudad  of  the  occipital  fissure. 

Preparation. — While  fresh  the  dorsal  portions  of  the  hemicerebrums 
were  separated  widely  ;  the  curved  margin  of  the  callosal  gyre  ( ' '  gyrus 
/ortticaiws")  has  been  detached  and  pushed  laterad  so  as  to  expose 
more  completely  the  extension  of  the  callosal  fibres  into  the  hemicere- 
brum ;  caudad  this  gyre  has  been  divided. 

bottom  of  the  intercerebral  fissure  is  seen  to  be  formed 
by  a  white  mass  which  unites  them  for  more  than  the 
middle  third  of  their  length  ;  upon  hardened  brains  this, 
the  callosum  (corpus  callosum,  trabs  cerebri,  etc.),  is  eas- 
ily determined  to  "be  fibrous,  and  somewhat  firm  in  con- 
sistency, and  to  extend  into  the  hemicerebral  masses.  At 
about  the  middle  of  its  cephalo-caudal  extent,  the  trend 
of  the  callosal  fibres  is  almost  directly  laterad,  but  at  the 
cephalic  and  caudal  ends,  especially  the  latter,  the  direc- 
tion is  oblique,  giving  rise  to  the  conditions  known  as 
preforceps  and  postforceps  (Figs.  4688, 4690,  and  4691).  The 
rounded  cephalic  region  of  the  callosum  is  called  genu, 
and  the  caudal,  splenium.  As  seen  in  medisections  (Figs. 
4684,  4711,  and  4718),  the  genu  obviously  represents  a 
folding  of  the  callosum  upon  itself,  the  ventral  contin- 
uation being  the  rostrum,  which,  in  man  and  porliaps 
in  apes,  is  connected  with  the  terma  by  the  thiu  copula. 
The  gentle  curve  of  the  genu  gives  to  the  cephalic  part 
of  the  pseudoccele  a  rounded  outline. 

§  134.  Prop.  LXXXVII.  The  splenium.—T\m  region 
of  the  callosum  is  much  less  easy  to  understand  than  the 
genu  from  the  study  of  normal  adult  brains,  but  most 
of  the  difficulties  are  removed  or  diminished  by  the  study 
of  fcEtal  and  hydrocephalous  specimens  (Figs.  4734  and 
4757).  From  these  it  is  clear  that,  like  the  genu,  the 
splenium  represents  a  flexion  of  the  callosal  sheet  upon 
itself  so  that  there  is  a  dorsal  lamina,  a  ventral  lamina, 
and  a  caudal  connecting  portion  ;  commonly  the  dorsal 


and  ventral  portions  are  in  close  contact,  but  in  hydren- 
cephals  (Fig.  4734),  as  in  the  foetus  at  a  certain  stage, 
they  are  separated  by  a  considerable  interval  ;  in  these 
cases  the  pseudoccele  has  a  greater  extent  and  a  somewhat 
rounded  caudal  end. 

§  185.  Points   illustrated  upon  Fig.    4734.— A.    The 
complete  separation  of  the  fornix  and  callosum  as  far  as 


supercallosal  fissure 


porta  pseudocrele  d     callosum    fornix 


Fig.  47.34. — Mesal  Aspect  of  Part  of  the  Left  Hemicerebrum  of  an  Adult 
Hydrocephalus.  747 ;  X  7.  The  dorso-ventral  line  d  v,  indicates  the 
transection  plane  represented  in  a  figure  in  the  article  Malforma- 
tions of  the  Brain,  1,  Splenium  ;  2,  ventral  surface  of  fornix  ;  3,  sub- 
splenial  gyres ;  4,  5,  ?  ;  6,  collateral  fissure  ;  7,  uncns  ;  8.  hippocampal 
fissure.  The  tip  of  the  temporal  lobe,  included  by  the  interrupted 
line  just  cephalad  of  v,  indicates  what  was  removed  to  expose  the  parts 
shown  in  Fig.  4752. 

the  splenium,  which  is  thus  a  common  bond  between 
them,  although  usually,  and  perhaps  properly,  reckoned 
as  a  constituent  of  the  callosum  only. 

B.  The  concomitant  extension  of  the  pseudoccele  and 
of  the  hemiseptum. 

C.  The  large  size  of  the  porta. 

D.  The  wasted  appearance  of  the  visible   gyres,  in 
contrast  with  those  of  Chauncey  Wright  (Fig.  4779). 

§  136.  Points  illustrated  upon  Fig.  4735.  — A.   The 


genu,^' 


^-splenium 
endynia 
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callosum 
fornix' 
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Fig.  4736.— Diagrams  Illustrating  the  Relations  of  the  Callosum,  Fornix, 
and  Pseudoco3le,  the  Constitution  of  the  Velum,  and  the  Superposition 
of  the  Prosencephal.  Modified  from  diagrams  published  by  the  writer 
in  the  New  York  Medical  Journal,  February  16,  1884. 

Defects. — The  aula,  the  mesal  part  of  the  prosoccele,  is  shown  of 
equal  size  with  the  diaccele,  and  on  the  same  level ;  this  is  not  the  case, 
so  far  as  the  writer  is  aware,  with  any  vertebrate  in  which  the  cal- 
losum and  fornix  attain  dimensions  such  as  are  indicated  in  the  figure 
(see  Fig.  47U6)  ;  but  so  far  as  concerns  the  spe{!ial  objects  of  this  figure, 
the  above  inconsistency  may  be  ignored.  Unlike  most  of  the  figures, 
the  substantial  nervous  parietes  are  represented  by  the  heavy  black 
line,  the  pia  and  endyma  by  lighter  ones. 

lapping  of  the  cerebrum  upon  the  diencephal,  so  that 
the  transection  of  one  includes  the  other. 

B.  The  folding  of  the  pia  covering  the  now  apposed 
dorsal  surface  of  the  thalami  and  the  ventral  surface  of 
the  cerebrum  so  as  to  constitute  the  velum  (see  Fig.  4751) ; 
but  since  this  figure  does  not  represent  the  lapping  of 
the  prosencephal  upon  the  diencephal  at  the  sides,  or  the 
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formation  of  the  rima  and  paraplexus,  the  pia  of  the  two 
segments  is  continued  independently  around  each. 

C.  Tlie  theoretical  constitution  of  the  diacceliau  roof 
by  (1)  the  possible,  though  not  always  actual,  continua- 
tion of  the  thiclier  nervous  material  at  the  sides,  (3)  the 
lining  endyma,  (3)  the  covering  pia,  one  or  both  layers 
according  to  the  closeness  of  their  adhesion. 

D.  The  relations  of  the  callosum,  fornicommissure,  and 
pseudocoele  ;  the  two  former  represent  two  lines  of  sec- 
ondary junction  between  the  apposed  mesal  surfaces  of 
the  hemicerebrums  ;  they  are  continuous  at  the  splenium 
and  likewise,  in  man,  at  the  cephalic  end  ;  the  space  thus 


Fig.  4736. — Transection  of  an  Adult  Brain  Through  the  Splenium.  1824  ; 
X  1.'    1,  Postcomu  ;  2,  section  of  a  subsplenial  gyre. 

Preparation. — The  brain  was  that  of  a  Pole,  male,  and  was  re- 
ceived in  the  head  through  the  kindness  of  Dr.  F.  Gary,  a  former  stu- 
dent. With  the  special  object  of  furnishing  reliable  preparations  for 
the  elucidation  of  the  coelian  parietes  (see  Fig.  4741),  the  sides  of  the 
head  were  sawn  off  so  as  to  expo.^e  the  medicornu,  and  into  this  was 
injected  a  mixture  of  alcohol  (95°)  and  water,  each  2  litres,  ammo- 
nium dichromate,  10  grams  ;  the  same  was  injected  into  the  arteries. 
When  the  brain  was  completely  hardened  it  was  removed  and  tran- 
sected at  intervals  of  about  1  ctm.  These  transections  have  been  fur- 
ther reduced  in  size  for  special  purposes.  In  the  New  l'o?'k  Medical 
Journal  for  ilarch  1,  1884,  p.  231,  are  figured  a  transection  of  the 
right  occipital  lobe  and  the  lateral  aspect  of  the  left  occipital  lobe, 
the  same  which  is  here  shown  from  the  cephalic  aspect.     See  §  138. 

Defectft. — The  lines  representing  the  callosal  fibres  should  be  contin- 
ued across  the  meson. 

intercepted,  like  the  hollow  of  a  partition,  is  the  pseudo- 
cceIc  or  "fifth  ventricle  ;"  it  is  really  narrow,  l3ut  the 
relations  are  as  indicated. 

E.  The  general  constitution  of  the  fornix  more  fully 
described  in  i^  139. 

§  137.  Prop.  LXXXVIII.  For  the  most  part  the  cal- 
losum extends  dorsad  of  the  paracoeles,  thus  constitut- 
ing their  actual  (though  not  primary)  roof  ;  but  the  fibres 
extending  obliquely  cephalad  and  caudad  from  the  genu 
and  splenium  are  pans  of  the  mesal  wall  of  the  precornu 
and  postcornua  respectively,  while  those  which  compose 
the  ventral  lamina  and  the  splenium  are  parts  of  the 
paracoelian  floors,  continuous  with  the  fornix  .(Figs.  4736 
and  4755). 

§  138.  Points  illustrated  by  Fig.  4786.— A.  The  cop- 


tinuity  of  the  splenium  with  both  the  floor,  roof,  and 
caudo-mesal  wall  of  the  paracoele  ;  some  of  the  fibres 
pass  dorsad,  some  ventrad  into  the  hippocamp,  while 
others,  constituting  the  postforceps,  extend  caudad  into 
the  calcar,  dorso-caudad  into  the  occipital  eminence,  and 
ventro-caudad  into  the  collateral  eminence. 

B.  The  unusual  distinctness  of  the  occipital  eminence, 
this  being,  in  fact,  the  preparation  in  which  it  first  at- 
tracted the  writer's  attention  (see  Fig.  4764). 

C.  The  prominence  of  the  calcar,  here  seen,  of  course, 
greatly  foreshortened  ;  of  the  left  hippocamp  only  a  seg- 
ment of  the  caudal  convexity  appears  in  this  preparation, 
with  the  collateral  eminence  just  beyond  (compare  Fig. 
4746). 

§  139.  Prop.  LXXXIX.  Fornix  is  a  collective  noun, 
a  comprehensive  name  applied  to  a  congeries  of  parts, 
each  of  which  has  its  own  name,  and  all  of  which,  with 
a  single  exception,  may  exist  in  lower  vertebrates  and  in 
man  or  other  mammals,  in  certain  anomalies,  without 
the  formation  of  the  fornix  as  a  whole. 

§  140.  Prop.  XC.  Foi'nicolumn. — In  each  hemicere- 
brum  there  is  a  bundle  of  fibres  ascending  from  the 
albicans  and  thalamus,  passing  just  caudad 
of  the  precommissure,  forming  the  cephalic 
boundary  _  of  the  porta,  diverging  presently 
from  its*  opposite,  pursuing  a  curved  direction 
along  the  floor  of  the  medicornu  and  ending 
in  the  temporal  lobe  ;  in  the  aulic  region,  where 
it  is  most  compact  and  exposed,  this  is  called 
an  "  anterior  pillar  of  the  fornix,"  herein  for- 
nicolumn.* 

§  141.  Prop.  XCI.  Hippocamp. — In  each 
hemicerebrum  there  is  a  corrugation  of  the 
entire  thickness  of  the  parietes,  resulting  in 
the  formation  of  a  total  fissure,  the  hippocam- 
pal  (§  204,  C),  and  an  ental  elevation,  or  collicu- 
lus,  the  hippocamp,  along  the  medicornu  ;  the 
hippocamp  is  thickened  also,  and  intimately 
associated  with  the  fibres  of  the  fornicolumn 
already  mentioned. 

Prop.  XCII.  Fimbria.— In  each  hemicere- 
brum between  the  hippocamp,  with  its  corresponding 
cortex,  and  the  rima,  or  line  of  intrusion  of  the  para- 
plexus, there  is  a  zone  consisting  of  alba  alone,  and  form- 
ing, as  it  were,  a  margin  for  the  hippocamp  (Figs.  4746, 
4752,  and  4755).  This  is  the  fimbria  {corpus  fimbriatum, 
Uenia  hippocampi). 

143.  Prop.  XCItl.  The  fornicolumn  and  its  cau- 
dal, curved  extension,  the  hippocamp  and  the  fimbria, 
are  simply  portions  of  the  prosocoelian  parietes,  mainly 
of  the  paracoelian  floor  ;  they  are  continuous  with  the 
mesal  wall,  hemiseptum  (Fig.  4751),  and  thus  indirectly 
with  the  roof  (callosum) ;  excepting  al  the  ventral  end, 
in  the  tip  of  the  temporal  lobe,  however,  their  substan- 
tial continuity  with  the  caudatum  and  tenia  and  other 
portions  of  the  paracoelian  parietes  is  interrupted  by  the 
rima.  It  would  be  perfectly  legitimate,  therefore,  to 
designate  the  irregular,  elongated  portion  of  either  par- 
acoelian floor,  composed  of  hippocamp,  fimbria,  and  for- 
nicolumn, by  a  special  name,  e.  g.,  Itemifornix. 

%  144.  Prop.  XCIV.  Fornicommissure. — The  parts 
composing  either  hemifornix  pertain  each  to  its  own 
hemicerebrum,  and  in  brains  where  the  callosum  is  un- 
developed (see  article  Malformations  of'the  Brain),  these 
have  no  connection  across  the  meson  dorsad  of  the  aula 
and  portas,  representing  the  primitive  mesal  cavity  of 
the  prosencephal.  But  as  the  callosum  itself  is  a  line  of 
secondary  union  of  apposed  mesal  surfaces  of  the  hemi- 
cerebrums at  one  level,  so  at  a  more  ventral  level,  contin- 
uous cephalad  with  the  primitive  prosoterma,  at  each 
side  of  which  is  the  fornicolumn,  and  continuous  caudad 
with  the  ventral  lamina  of  the  splenium,  the  two  hemi- 
fornices  are  united  by  a  lamina  of  greater  or  less  thick- 
ness, the  fornicommissure.  This  is  not,  at  least  in  man, 
apparently  a  true  commissure,  or  even  fibrous  in  struc- 


collateral 
eminence 

hippocamp 


142. 


*  The  application  of  "pillar"  or  ''column  of  the  fornix"  to  the 
two  fomicolumns  together  is  descriptively  inadequate  and  morphologi- 
cally misleading. 
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ture,  and  a  uame  \\keforiu'c:il  fusion  might  be  more  ap- 
propriate. 

§  145.  Prop.  XG7.  SeiAum  Imitln-m. — Lilcc  tlie  fornix, 
this  i.s  compose<i  of  two  iiiilependent  parts  of  the  two 
heraiccrebruras  (Figs.  4733  and  4735)  ;  each  half  (lienii- 
septuni)  is  a  portion  of  the  mesal  wall  of  the  paraco'le 
which  has  been  demarcated  from  the  rest  by  the  forma- 
tion of  the  callosum  and  foniicomniissare  ;  tlic  thinness 
in  man  is  by  no  means  common  among  other  vertebrates, 
so  that  the  adjective  lucidum  is  not  only  superfluous  but 
iuappr(.)priate. 

§  146.  Prop.  XCVI.  Pseudocaic  ("  tifth  ventricle  ").— 
This  is  the  space  between  the  two  apposed  halves  of  the 


Fig,  47-37. — The  Velum  and  Lyra.X  1.5.  From  Qnnin,  after  Sappey  and 
Vicq  d'Azyr.  1,  The  narrower  cephalic  part  uf  the  velum ;  3,  left 
paraplexus,  the  margin  of  the  velum  which  enters  the  paracoele  as  the 
paraple.xus  :  .3.  left  velar  vein,  partly  covered  by  the  right;  4,  forni- 
colnuing,  with  small  veins  said  to  come  front  the  callosnm  and  sep- 
tum, the  precomnal  veins;  5.  tenial  xein  ;  (i,  medicurnual  vein;  7, 
thalamic  vein  ;  8,  vein  from  left  medicornu  :  1),  postcornual  vein  ;  11, 
body  of  fornix,  transected  and  reflected  :  19,  lyra  ;  13,  on  the  lateral 
part  of  the  fornix  ;  14,  splenium.  (The  names  here  employetl  for  the 
veiim  are  those  adoi)ted  by  the  writer  of  the  article  Blood-vessels  uf 
the  Brain,  in  this  volume.)     .See  §  149. 

PreyKirnUon. — With  a  preparation  such  asiH  represented  in  Fig.  4746, 
if  the  fornix  were  transected  at  its  middle  (/  ),  the  caudal  half  turned 
caudiid,  and  the  cephalic  half,  with  the  attached  heiniseptums,  re- 
moved down  to  the  middle  of  the  height  of  the  poitas,  the  appear- 
ances would  be  nearly  as  in  the  present  figure. 

Ijfjects,—The  rr4ation  of  the  parts  shown  to  the  rest  of  the  brain 
would  he  clear-  r  if  there  were  included  at  least  an  outline  of  one  side, 
or  of  the  adjoining  region.  The  tenias  are  omitted,  between  whicil 
and  the  fornical  margirn,  fimbrias,  the  paraplexuses  enter  ;  at  the 
mesfil  side  of  each  paraplexns  should  be  a  Ime,  a  ripa,  indicating  where 
the  endyrna  covering  the  plexus  was  torn  or  cut  in  the  sepaTatiou  uf 
the  timbria.     The  whole,  cspecniUy  the  l_vra.  i^  s->niewhat  idealized. 

septum  (hemiseptums)  ;  it  was  origin.ally  merely  a  part  of 
the  intercerebral  interval  or  fissure,  but  is  i.solateil  there- 
from, partly  in  other  animals,  but  completely  in  man, 
by  the  continuity  of  the  callosum  with  tile  fornix  at  the 
splenium  and  at'the  copula  (Figs.  4711,  4723,  and  4735). 
§  147.  Prop.  XCVII.  Now,  since  the  lateral  connectiini 
of  each  heraifornix  with  the  ad,jacent  parts  (tenia  ;ind 
caudatum)  of  the  paracadian  parietcs  is  merely  mem- 
branous, and  since,  especially  in  man,  the  hemiseptums 
are  so  thin  as  to  be  easilj'torn,  it  is  not,  perhaps,  straiige 
that  the  conjoined  hemifornices  should  have  liecn  de- 
scribed as  constituting  a  single  organ  (Fig.  4737j,  and 


given  a  single  name,/a)-»i.i';  but  the  morphological  con- 
stitution of  the  cerebrum  cannot  be  clearly  perceived 
unless  the  fornix  be  recognized  as  representing  parts  of 
the  two  hemicerebrums,  dissociated  in  some  degree  from 
other  i)arts  of  the  same,  and  associated  somewhat  mark- 
edly with  each  other. 

S  14S.  Prop.  XCVIII.  X//;Yf.  — When  the  fornix  is 
transected  through  the  colunuis  (Fig.  4737)  and  turned 
caudad  the  exposed  ventral  .surface,  inchiding  the  splen- 
ium, is  seen  to  jjresent  lines  which  have  been  rather 
fancifully  compared  to  the  strings  of  a  harp  ;  the  lyra  is 
not  a  part,  but  merely  a  surface. 

g  149.  Points  illustrated  upon  Fig.  4737.— A.  The 
.general  form  of  the  velum,  a  double  fold  of  pia  between 
the  thalami  and  the  superposed  cerebrum,  one  of  the 
layers  lielonging  to  each  of  the  two  segments  (Fig. 
4735) ;  the  great  veins  are  between  the  two,  and  others 
enter  them  from  adjoining  organs.  The  free  lateral  mar- 
gins of  the  velum 
project  into  the 
paracades  as  the 
paraplexuses  (Fig. 
4  740),  and  its 
rounded  a  ]i  e  x 
hangs  in  the  auht 
and  the  two  portas 
as  the  auliplexuses 
and  portiplexuses 
(Fi^^s.  4743  and 
4743). 

B.  The  triangu- 
lar form  of  the  for- 
nix ;  the  cei>halic, 
o  r  "  ascending  " 
jiart,  consisting  of 
the  two  parallel 
fornicolumns,  con- 
stituting the  so- 
called  "  anterior 
jiillar  ;  "  it  ex;)ands 
cauiiad,  the  sides 
being  incurved  in- 
stead  of  nearly 
straight,  as  with 
the  cat,  and  at  the 
splenium  is  quite 
wide.  Each  lateral 
half  here  is  practi- 
cally compo.sed  of 
the  corresponding 
h  i  p  p  o  c  a  m  [)  and 
fimbria,  which,  as 
they  continue 
a  long  the  medi- 
cornu, are  some- 
times called  the 
"  posterior  pillar." 

C.  The  nature  of 
the  lyra.  This  is  neither  a  separate  part,  nor  a  surface 
of  the  callosum,  but  the  triangul.-ir.  intermediate  area  of 
the  ventral  surface  of  the  fornix,  marked  by  lines  which 
have  been  fancifully  compared  with  the  strings  of  a  mu- 
sical instrument.  The  line  from  12  ends  at  the  meson, 
the  location  of  the  fornicommissure  or  thin  piart  connect- 
ing the  thicker  lateral  portion.s. 

I>.  Tlie  double  relation  of  the  splenium  to  the  callo- 
sum and  the  fornix.  The  larger  jiart,  l)ody,  of  thectdlo- 
suin  ciinsisis  of  filjres  which  pass  laterad,  dorsad  of  the 
l);iracirlcs.  constituting  their  roof  ;  at  the  splenium  some 
til  ires  |Mssii(irsad.  some  caudad,  some  ventrad,  and  others 
in  inlernieiliate  tlirections  ;  n.jw  all  the  constituents  of 
the  f(.rjiix  form  jiarts  of  the  floors  rather  than  the  roofs 
of  the  paracieles.  and  at  the  splenium  fornix  and  callo- 
suTii  become  continuous. 

S  150.  Points  shown  on  Fig.  4738. — A.  The  presence, 
in  tills  new-l)iirn  brain,  of  a  mesal  bodv  upon  the  proso- 
terma,  a  little  ventrad  of  the  middle  of  the  height  of  the 
aula,  representing  apparently  the  part  wdiich  hs^  constant 
in  the  cat  (Fig.  4710). 


Fio.  47.3.S.— The  Fornicrista  and  Adjacent 
Parts  of  a  Child  at  Term.     4  ;         1.6. 

I'reparation. — After  tranfection  at  about 
the  middle  of  the  diaccele,  the  thalami  were 
torn  from  their  continuity  with  the  furnix, 
leaving  the  irregular  surface  at  and  ventrad 
uf  1.  The  lateral  parts  were  then  removed 
as  indicated  in  the  drawing.  The  paraplexns 
was  torn  from  the  margin  of  the  fimbria,  con- 
stituting the  lateral  part  of  the  fornix  ;  the 
short  line  at  the  right  ascends  from  the  fim- 
bria, crossing  the  intervening  space,  para- 
Crete.  On  the  left  the  similar  line  begins 
more  nearly  at  the  middle  of  the  fornix,  and 
crosses  first  the  callosum  itself,  and  then  the 
callosal  fissure.  Before  photographing,  the 
crista  was  touched  with  white  iiaint. 

De/eci-s.— The  brain  was  ill-preserved,  and 
broke  apart  during  dissection  ;  the  shading 
is  tuu  heavy. 
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B.  The  dorsal  limitation  of  the  aula  and  the  two  por- 
tas  by  the  line  of  reflection  of  the  endyma  constituting  a 
ripa." 

EupraplcTiis 


di*=Ti"ci  hal 


am ; 


2  porta 

Fig.  47';'j. — Pro-^mcephal  r,f  rrijptof^i-michusi^  Palarnan  lerl,  the  Left  Parac-ile  Exposed 

Pripitrnll'Hi. — The  fie^li  brain,  u  hile  supported  Ijy  the  skull.  \va.^  alinjected  liy  lifting  the  meta- 
tela  tmembranous  roof  of  the  ''  fonrth  ventricle "')  and  pointing'  the  cannnla  at  the  broad  epiccele  ; 
the  entire  brain  at  once  towelled  somewhat,  and  the  thinnes.s  of  the  walls  caused  it  to  harden  almost 


immediately :  the  lateral  wall  of  the  left  hetnicerebrnm  was  then  sliced 
otf  where  it  projected  from  the  aula  through  the  p<>rta  into  the  iiaraco.-! 

C.  The  narrowness  of  the  liody  of  the  fornix  as  com- 
pared wdth  thttt  of  the  cat  and  most  other  mammals. 

D.  The  division  of  tlie  caudo-ventral  surface  of  the 
fornix,  by  the  ripa  mentioned  under  B,  into  an  entocadian 
area,  cnvered  by  endyma  and  forming  the  cephalic  wall 
rif  the  aula  and  the  two  portas,  and  an  eotcicffilian  area, 
covc-red  by  pia,  the  dorsal  or  fornical  layer  of  the  velum. 

i  lol.  Prop.  XCTX.  The  prosenrefiltalic  cnrilirs,  their 
connections,  pariete^,  and  circumscription. — As  shown 
in  Fii's.  4692  and  WJ'i.  the  primitive  prosocade  is  the 
siuLdi'.  inesal,  subspherical  cavity  of  the  first  encephalic 
ve-icjc,  a  Cephalic  ("  anterior"  exiension  (or  division  ?i* 
of  the  priniary  fore-br:iin  (  pro~odieiicephal).  With  some 
'■  ti.bh'.'^  "  this  cavity  rem.dns  practically  undivided  :  but 
with  all  air-ld-eathing  vertebrates  at  least,  3Iamiuals, 
Bird-.  I-teptiles,  Amphibia,  and  Dipnoans,  there  are 
three  main  divisions,  a  mesal,  the  aula,  and  two  lateral, 
the  paracceles  ("lateral  ventricles")  together  with  the 
rhinoceles  ("  olfactory  ventricles  "i  which,  notwithstand- 
ing their  constancy  and  |d-e-uiupti\"e.  morphological  im- 
portance, may  be  disi-fgaided  in  llie  present  conneilion. 
The  more  or  less  constricted  communication  between 
till-  aula  and  either  paraco.de  is  the  pcd'ta  {"  Fortiineu  of 
Monro"). 

=  1.12.  Prop.  (. 
tifiU.  nia\'  ije  see 
(,al.,o  called  .l/c 
Ohio  River  and 
of  tie-  aliijjeede 
tlie  iciraco-le  is 


Ijirds,  and  reptiles,  where — especially  in  mammals — it  is 
dorso-ventral, 

C.  Idle  absence  of  a  riina  :  the  prosoplexus  enters  the 
aula  from  the  supraplexus  and 
sends  a  prolongation  through 
either  porta  into  the  paraccele, 
where  it  hangs  free!}'. 

§  154.  Prop,  CI,  The  ri/ua. — 
"With  man,  however,  and  with 
most  r)f  the  other  forms  above 
named,*  along  a  line  beginning  al- 
ways at  the  porta  and  extending 
for  a  greater  or  less  distance,  the 
proper  nervous  parietes  of  the 
paraerxde  are  abrogated  for  the  in- 
trusion of  a  pial  extension,  the 
paraplexus  ;  this  line  of  intrusion 
is  the  rima  (chief  part  of  the 
"great  transverse  fissure"),  alread}' 
mentioned  in  §  42,  and  shown  in 
Figs.  47IJ5  (diagram),  4729,  4740, 
4741),  and  4703, 

S  15o,  Points  illustrated  by  Fig. 
4740. — A.   The  location  and  gen- 
eral form  of  the  paraccele  ;  unfor- 
tunately, however,  the  postcornu 
is  unusuUy  short,  and  foreshort- 
ened  by  the  way  in   w^hich   the 
preparation   is   viewed  ;    but   the 
sharp  curve  of  the   medicornu  is 
well  seen,  and  the  projection  of 
the    precornu    cephalad  from  the 
porta. 
B.   The  absence  of  any  indication  that  even  in  the  em- 
bryo the  precornu  was  continuous  with   a  rhinoca-le,  as 
iu  the  cat  (Fig,  4729),  and  in  mammals  generally. 


jff,  and  the  paraplexus  cut 
See  §  15'i. 


iltle 


The  jiiirtii,  in   a 
1  in  the  large  salaiii 
inj):,inii    and    "hell-bender 
its  tributaries 


modified  condi- 

C/.v/'^V'/v//, (•//(/.<! 

),    from    the 

\Vlien  the  lateral   wall 


1  hemicerebrum  is  removed  (Fig.  4739), 
seen  to  communicate  wdili  a  mesal  space 


(aula) 
Cele, 


d   therehy  \vith  iis  c,pp(,sii 


Old 


hro 


be 


1." 


'i\\    a    ecdispleralile    ont 

lid  i-  narrower  than  Ihe  eepi 

ji'iily  circiimscrilied  by  ord 

Poiiils  illustrated  by  Fig.  4 


with 
I 


th  the 


condition  of  lln-  [iro 
hemicerebruiii  i~  an 
of  which,  till'  parai 
with  the  aula  ahtl  si 
B.  The  laree  -izt 
al.iout  oiie-tliird  that 
CtLiidal   direction   as 


pphal  in  tin 
■Uiiitical,  thin 
I'le,  coinmuii 
with  the  iliac 
of  t)ic  poria 
if  the  entire  i 
comiiared    wi 


oil 


di: 
Its 

r.lic,  hut  it  IS  seen  to 
in.arv  nervous  walls.    ' 
i39.— A.  The  simple   j 
philiian  ;    eacli 
ca\  ity 
.1  porta 


Fig 

fr 


ites  thr 


c,    til 

luurh 


it^  length  ei|ualling 
ri-bnim  :  its  cejihalo- 
1   tliat   of   mammals. 


*  F'.it  the  pnrp'ises  of  tlic  pre-eiit 
mine  which  of  these  views  is  corr 
Brail-..  Vol.  I.,  p.  6.?.3. 


it  IS  ni:)t   necessary  to  deter- 
;  article  Development  of  the 


II. — The  Left  raracrele  ("  lateral  \eiitricle  "1,  Viewed  Obliquely 
Ihe  Latero-cephalic  Aspect.  3.S.5  :  about  ..^.  (This  figure  was 
pulilished  in  the  .A".  Y.  iUd.  Jonr.  for  March  'i\,  1SS5,  and  is  here  re- 
pri "lured  by  permission.) 

J'vparaiion. — The  arteries  and  cavities  were  alinjected.  When 
the  brain  was  thoroughly  hardened  the  meilicornu  was  first  exposed 
by  removing  successive  slices  of  the  tempiiral  lobe  till  it  was  reached  ; 
contiguous  parts  were  then  removed  till  the  entire  precornu  was 
brought  to  view;  tliis  involved  the  formation  of  five  cut  surfaces,  all 
oblique  excepting  the  mo>t  rli.asal,  which  was  about  1.5  ctm.  from  the 
meson.  The  dura  wa<  ret.iini-il  until  the  preparation  was  complete 
and  the  drawings  made;  it  has  since  been  medisccted,  so  that  the 
left  piirta  may  be  Inoked  through. 

C.  The  indistinctness  of  the  colliculi,  calcar,  collateral 
eminence  and  occipital  eminence  ;  whether  this  is  natural 

''^  With  the-c  vertetirati  s  the  general  direi-tion  of  the  rima  is  caudal ; 
but  with  CeraU'dns.  a  Dijinoan,  where  the  liemicerebrum  is  developed 
ventrad  rather  than  dorso-laterad,  the  rima  (  prerhna)  extends  cephalad 
from  the  pcrta  ;   see  the  writer's  paper  in  Amer.  Naturalist,  June,  1887. 
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(owing  to  hydrocephalus)  or  due  to  the  pressure  of  tlie 
alinjected  alcohol  it  is  impossible  to  saj*. 

D.  The  location  and  size  of  tlie  porta,  which  is  shown 
on  a  larger  scale  in  Fig.  4743. 

E.  Tlie  location  of  tlie  paraplexus  and  of  the  rinia 
througli  which  it  enters,  covered,  however,  by  the  endy- 
ma  (Fig.  4T6.5i. 

§  IStT.  Prop.  CII.  The  ease  with  which  the  two  mar- 
gins of  the  rima  are  separated  by  the  tearing  of  the  mem- 
branes during  the 
removal  or  examina- 
tion of  the  brain  has 
occasioned  a  some- 
what general  impres- 
sion that  (1)  tliere  is  a 
natural  "great  trans- 
verse tissure "  com- 
municating between 
the  encephalic  cavities 
and  the  ectal  surface 
of  the  brain  ;  (3),  the 
porta  is  merely  a  part 
of  this  li,ssure.  The 
whole  subject  has 
been  considered  at 
some  length  by  tlie 
writer  ( Ne  w  To  r  k 
MeJiml  Joiiriiiil,  )Iay 
10,  1884,  pp.  .jl3-.51t)) 
and  here  the  following  figures  may  be  allowed  to  illus- 
trate the  principal  points. 

i  1.57.  Prop.  (TIL  The  porta  is  completely  circum- 
scribed, so  that  a  cast  has  a  definite  outline,  viz..  that  of 
an  elongated  ellipse,  its  lonirer  diameter,  4—6  mm.,  its 
shorter  i-3  (see  Figs.  4741-4743). 

g  1.58.  Points  illustrated  upon  Fig.  4743.— A.  The  exis- 
tence, form,  size,  and  complete  circumscription  of  the 
two  portas  ("  Foramina  of  Monro"). 

B.  The  extent  of  the  aula,  the  mesal  division  of  the 
prosoccele,  and  the  cephalic  or  prosocoi-lian  constituent 
of  the  '■  third  ventricle."  It  includes  the  interval  between 
the  portas,  extending  ventrad  so  as  to  include  the  precom- 
missure,  only  part  of  which  appears  in  the  tigure. 

C.  The  existence  of  the  aulic  recess,  a  suhtriangular 
depression     b  e  - 


Fro.  474t.— Cast  ot  Aul.i,  Portas,  and  Part 
uf  Diac^"ele.  ■  15,  The  main  object  of 
the  ti^aire  is  to  deiiionstrate  the  complete 
circnmscnption  of  the  porta,  and  its  in- 
dependence of  the  rima  (§  41).  The 
material  vised  was  a  mixture  of  wax  and 
gtitta-percha.  The  mesal  ridge  which 
represents  the  aalic  recess  just  dorsad  of 
tile  precommissnre,  Fip;.  474.^.  The  figure 
should  have  been  so  placed  as  to  make 
this  ridge  vertical. 


upon   each  side  ;  such   lines   of   reflection   constitute   a 
ripa. 

G.   The  continuity    of  the  liemiseptums  with  the  cal- 
losum  dills  id   mil  the  fnrnix  ventrad. 


.  intercereliral  f. 

callosal  f. 

cailosuni 

eiidynia 

roof  of  paraci^le 
....  heini-e|ituiil 


.pseudociele 


fornix 

...  \  eluin 
.auliplexns 

porta 


aula 

.  .forniciilumn 
■reconimis^ure 
torus 


Fig.  4T4.3.  The  Tw  T  Poitas  as  Seen  from  the  Aula,  Looking  Obliquely 
Dorso.cephalr  1     ^45  15      (Compare  with  Figs.  4733  and  4744.) 

1,  Tenial  vein      *   \elar\    in     the  number  rests  upon  the  thalamus. 

I'reparat'  — Fr  lu  a  train,  the  arteries  of  which  had  been  luiectcd 
with  the  ret  glue  mixtuie  md  the  ca\ities  with  alcohol,  a  transec- 
tion was  rem  \tl  l^inm  thick,  so  as  to  include  the  chiasma  :  for  se- 
curity of  han  llin^  it  wr  tilinnied  down  so  as  to  include  httle  more 
than  the  pait  represent  1  The  optic  nerves  were  divided  obliipiely, 
to  show  their  cut  ends  moie  fully. 

Defect-^. — The  alba  and  cinerea  are  not  distinguished,  and  the  figure 
is  not  upon  a  .scale  large  enough  to  show  certain  details  as  to  the  con- 
nections of  the  velum  and  plexnses.  The  divided  ventral  ends  of  the 
fornicoluinns  were  inadvertently  omitted,  but  may  be  seen  in  Fig.  47.3"2. 
A  still  greater  enlargement  of  the  right  porta  is  shown  in  the  article 
Malformations  of  the  Brain. 

§  159.    Points  illustrated  upon   Fig.  4744.— A.     The 
existence  of  the  two  portas,  and  their  obviously  natural 


tween  the  pre- 
commissnre and 
the  two  fornicol- 
umns  ;  the  line 
from  the  word 
ail  III  ends  in  this 
recess;  on  the 
cast  shown  in 
Fig.  4741,  it  is  a 
ridge. 

]).  The  pecu- 
liar curvature 
of  the  fi.rnicol- 
umns.  They  con- 
verge dors  a  d , 
curving  at  the 
same  time  cau- 
dad,  so  as  to  ap- 
pear as  cut  ends 
in  this  transec- 
tion ;  V  e  u  I  r  a  d 
they  diverge,  are 
twisted  s  II  111  !■  - 
what,  and  again 
so  that  their  cut  ends  should  a|i|jear 
the   optic   tracts,  as  shown  in 


lie  474i^rhf  Left  P  irta  and  Adioinmg 
Pots  f  thi  Al  nj  te  1  I  rain  sh  w n  in 
lig.  4710.  .>."),  ■  .i.  Tht  form  of  the 
precornual  orifice  of  the  pi>rt<a  appears 
more  distinctly,  ami  the  eiidyma  is  seen 
clearly  tc>  be  reflected  upon  the  poriiplexus 
from  the  adjoining  surfaces,  just  dorsad 
of  the  line  from  fii/ia  ire  a  few  artificial 
rents  in  the  endyma. 


c  lUosal  f- 


■intercerebral  f 


paraccele 
pseudoccele 
iiemisepttira 
.paraplexus  i 

portiplexus 

porta 

rostruiii 


curve  caudad 

again  just  dorsad   of 

Fig.  4733. 

K.  The  relation  of  the  preconimissnrc  to  the  for- 
nicoluinns, which  [la.ss  just  caudad  of  it.  In  a  fig- 
ure including  a  greater  width  of  this  region,  the  cut 
ends  of  the  precommissure  would  appear  at  the  side, 
as  in  Fig.  4732. 

F.  The  reflection  of  the  endyma  upon  the  plex- 
uses from   the  forni.x  and  thalami,   at  two  points 


Fio.  4744.— The  Two  Portas,  from  the  Precornua.  S.'!46  :  "■  1.5,  1.  Part  of 
the  intercerebral  fissure,  lietween  the  rostrum  dorsad  and  the  chiasma  ventrad  ; 
3,  precornu  ;  'i,  tenial  vein  ;  4,  undetermined  hand  on  the  cephalic  slope  of  the 
thalamus ;  6,  dorsal  part  of  right  paracade  ;  ti,  the  short  diverging  lines  point 
to  the  locations  of  veins  (septal  ';)  at  the  angle  of  junction  of  the  heniisejitums 
with  the  callosum  :  7,  dorsad  of  the  junction  of  the  liemiseptums  willi  the  ros- 
trum is  a  small  (septal?)  \  ein  at  either  side. 

/".'.  eyyoM///o;(.— See  under  Fig.  474o,  The  slice  including  the  portas  is  1'^  mm. 
thick:  the  caudal  (aiilir  I  aspect  is  shown  ill  Fig.  474.1,  the  cephalic  (precor- 
nual )  in  this. 

A'i'/tic/.s'.  — The  sliadiiig  docs  not  indicate  with  sufficient  distinctness  that  the 
I'litire  siirfaoe,  and  ple.xus  at  either  side  dorsad  of  the  porta,  slopes  dorso-cau- 
dad  beneath  the  callosum,  and  is  not  continuous  with  it.  As  iu  Figs.  47.32  and 
474.J,  the  iin...  ripresinliiig  the  eallosal  fibres  are  diagrammatic.  Other  prepa- 
rations and  figures  upon  a  still  larger  scale  are  needed,  in  order  to  exhibit  the 
somewhat  intricate  relations  of  the  parts  about  the  polla.  The  morphological 
importance  of  the  entire  aulic  region  can  hardly  be  overestimated. 
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condition.  This  point,  already  shown  in  several  previ- 
ous figures,  is  here  reiterated  because  this  aspect  of  these 
orifices  is  seldom  presented,  and  because  a  distinguished 
French  anatomist,  Mathias  Duval,  has  declared  (Progres 
Medical,  Nos.  25  and  36,  1879)  that  when  one  finds  a 
communication  between  the  middle  and  lateral  ventricles 
in  an  adult  human  brain  it  results  from  an  artificial  per- 
foration ;  see  the  writer's  comments,  in  "  Amer.  Assoc. 
Proc,  1884,"  p.  536,  and  N.  T.  Med.  Jour.,  May  10,  1884. 

B.  The  transection  of  the  callosum  in  two  places,  viz. , 
dorsad  near  the  genu  and  ventrad  through  the  rostrum  ; 
the  part  of  the  septum  or  pseudocoele  here  shown  was 
therefore  embraced  by  the  genual  curve  of  the  callosum 
(see  Figs.  4711  and  4718). 

C.  The  continiiity  of  the  hemiseptum  with  the  corre- 
sponding fornicolumn  ;  so  far  as  the  porta  is  concerned, 
the  former  may  be  compared  to  a  thin  partition,  and  the 
latter  to  a  door-post  (see  also  Figs.  4723  and  4727). 

§  160.  Prop.  CIV.  The  portal  boundaries  are  as  fol- 
lows :  caudal,  the  thalamus  (perhaps  the  tenia) ;  cephalic, 
the  fornicolumn  ;  ventral,  the  junction  of  the  two  ;  dor- 
sal, the  endj^ma  reflected  from  the  thalamus  and  forni- 
column upon  the  intruded  portiplexus  (Fig.  4745).     So 
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riG.  4745. — Schematic  Be  presentations  of  Four  Stages  in  the  Formation  of 
the  Portiplexus,  as  a  Type  of  Plexuses,  At  A  the  porta  is  seen  to  have 
substantial  boundaries :  cephalad,  the  fornix  :  caudad,  the  thalamus  ; 
ventrad,  the  junction  of  the  two ;  dorsad,  however,  there  is  merely  the 
endyma  passing  from  fornix  to  thalamus,  and  the  ectal  pial  fold,  one 
of  its  larainfE  beinir  fornical  and  the  other  thalamic.  The  first  step  in 
the  formation  of  any  encocoelian  plexus  is  represented  at  B,  where- 
the  pial  fold  (or  vessels  therefrom)  pushes  the  endyma  before  ic  into 
the  cavity.  At  C  the  process  is  carried  a  step  farther,  and  at  D  the 
parts  are  represented  as  in  the  adult,  with  the  plexus  apparently  inside 
the  poi-ta,  and  yet  really  excluded  from  the  cavity  by  the  unbroken 
covering  of  the  endyma.  Diagrams  substantially  resembling  these 
were  published  in  the  New  York  Medical  Journal,  February  16,  1884, 
p.  181. 

long  as  this  endyma  retains  its  adhesions,  so  long  the 
circumscription  of  the  porta  is  complete. 

§  161.  Prop.  CV.  The  exact  conditions  and  relations 
of  the  rima,  paraplexus,  tenia,  fimbria,  and  thalamus  near 
the  porta  have  not  been  as  yet  clearly  made  out.  Prep- 
arations should  be  made  with  special  reference  to  their 
elucidation,  and  figures  upon  a  very  large  scale.  Ex- 
cepting the  metapore  ("  Foramen  of  Magendie  ")  no  part 
of  the  brain  involves  so  many  and  so  important  morpho- 
logical questions  ;  see  the  difficulties  and  doubts  admitted 
under  Fig.  4755. 

§162.  Prop.  CVI.  ThecoZfeM^j.— This  collective  term 
is  applied  to  the  rounded  eminences  and  ridges  which 
project  into  the  paracceles  ("lateral  ventricles")  from 
their  parietes.  They  are  the  caudatum  (caput  and  cauda), 
hippocamp  ("  hippocampus  major"),  calcar  {"  hippomm- 
pus  minor "),  collateral  eminence,  occipital  eminence, 
and  amygdaline  eminence.     Excepting,  perhaps,  the  first 


and  the  last,  each  of  these  represents  a  corrugation  of  the 
entire  thickness  of  the  parietes,  the  ental  elevation  (col- 
liculus)  being  collocated  with  an  ectal  depression  (fissure); 
this  collocation  is  indicated  in  the  list  of  total  fissures, 
§201. 
§  163.  Points  illustrated  upon  Figs.  4746  and  4747.— 


Fig.  474C. — The  ParaccEles  ("lateral  ventricles")  Exposed  from  the 
Dorsal  Side.  X  0.5  ;  from  Quain.  a,  b,  ends  of  the  intercerebral  fis- 
sure ;  c,  the  genu,  divided  ;  d,  the  spleninm  (vaguely  represented)  ;  c, 
the  left  paraplexus  ;  /,  the  fornix  ;  caudad  of  this  point  the  fornix  is 
practically  united  with  the  callosum  ;  cephalad  it  curves  ventrad,  and 
is  connected  with  the  callosum  by  the  two  laminae,  hemiseptums,  the 
two  halves  of  the  "  septum  lucidum  ;  "  the  space  between  them,  and  in 
line  with  e  and  /,  on  the  figure  is  the  pseudoccele  ("  fifth  ventricle")  : 
g,  on  the  medulla  (alba)  near  the  precovnu ;  h,  just  caudad  of  the  post- 
comu  ;  k,  k,  the  cuudatums  ;  the  letters  are  placed  upon  the  expanded 
and  rounded  caput :  the  slender  caudal  prolongation  is  the  Cauda  ;  l^l, 
the  thalami,  a  strip  of  the  dorsal  aspect  of  which  is  permitted  to 
appear  in  the  paracoele  by  the  rupture  of  the  true  floor  along  the  mar- 
gin of  the  plexus,  e  ;  n,  n,  the  calcars  ;  o,  the  fimbria  (part  of  the  so- 
called  "  posterior  pillar  of  the  fornix '')  ;  q,  the  right  hippocamp  ;  r. 
part  of  the  cortex  of  the  occipital  lobe,  showing  the  **  white  line  of 
Vicq  d'Azyr";  s,  tenia,  the  lateral  margin  of  the  rima;  o,  the 
fimbria,  the  mesai  margin  of  the  rima  ;  y,  the  right  collateral  emi- 
nence. 

Prepavatijon. — The  dorsnl  part  of  the  entire  cerebrum  was  removed 
by  a  section  down  to  the  level  of  the  ventral  side  of  the  middle 
region  of  the  callosum,  leaving  the  genu  (c)  and  the  splenium  (d) ; 
this  exposed  both  paracceles ;  the  right  medicomu  was  then  opened  by 
dissecting  off  its  lateral  parietes. 

Defects. — The  brain  evidently  had  not  been  alinjected.  The  rima 
was  torn  open,  as  usual,  so  as  to  permit  the  appearance  of  the  thala- 
mus. The  parts  in  the  right  medicomu  are  insufficiently  lighted. 
The  endyma  is  not  distinctly  shown,  so  that  at  certain  points,  e.g.,  the 
splenium,  one  cannot  distinguish  between  pial,  endymal,  and  cut  sur- 
faces. 

A.  The  general  relation  of  the  paracceles  to  the  cerebrum 
in  the  adult  (compare  Figs.  4693  and  4709). 

B.  The  thickness  of  most  of  the  parietes  as  compared 
with  the  fojtal  condition,  as  seen  in  Fig.  4708. 

C.  The  existence  of  special  ental  elevations,  colliculi, 
viz.,  the  caudatum  (k),  the  calcar  (n),  the  "hippocamp  (q), 
and  the  collateral  eminence  (y). 

D.  The  apparent  representation  of  the  thalamus  as  a 
constituent  of  the  paraccelian  floor,  as  if  it  were  an  addi- 
tional colliculus  ;  for  explanation  of  this  appearance  see 
§  172. 

E.  The  presence  of  the  "white  line  of  Vicq  d'Azyr," 
a  thin  stratum  of  a  white  color  between  the  strata  of  the 
cinerea  (cortex)  in  the  occipital  region. 

F.  The  peculiar  curve  of  the  medicomu-  and  hippo- 
camp, whence  the  latter  is  sometimes  called  Amnion's 
horn. 

G.  The  terminal  expansion  and  digitation  of  the  hip- 
pocamp, pes  hippocampi  ;  see  Fig.  4752. 

H.  The  relation  of  the  collateral  eminence  as  a  more 
or  less  elevated  triangular  interval  between  the  hippo- 
camp and  the  calcar. 
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§  164.  Prop.  CVII.  The  callosal  eminence. — Besides 
the  colliculi  named  in  §  162,  all  of  which  are  more  or 
less  distinct  in  at  least  some  adult  brains,  there  is  one 
which  is  perfectly  ob- 
vious in  some  foetuses 
(Fig.  4748,  1),  and 
which,  from  its  ap- 
parent collocation  with 
the  callosal  fissure 
(Fig.  4757),  may  be 
called,  provisionally, 
the  callosal  eminence. 
It,  the  hippocamp  and 
the  occipital  eminence 
form  an  irregular  tri- 
radiation.  Its  com- 
mencement and  disap- 
pearance require  fur- 
ther observation,  but 
its  unbroken  continuity 
with  the  hippocamp 
confirms  the  idea  that 
the  callosal  and  hippo- 
campal  fissures  are  es- 
sentially parts  of  one, 
merely  deflected  by 
the  splenium  of  the 
adult. 

§  165.  Prop.  CVIII. 
The  relative  size  of  the 
colliculi  is  not  the  same 
in  the  adult  as  in  the 
foetus.  This  is  clear 
from  the  comparison  of 
Fig.  4748  with  Pigs. 
4736,  4740,  and  4746. 
The  callosal  eminence 
may  disappear  wholly ; 
the  occipital  is  seldom 
recognized ;  the  collat- 
eral is  certainly  less 
prominent  in  the  adult 
than  in  the  foetus  (Fig. 
4748). 

§  166.  Points  illus- 
trated upon  Fig.  4748. 
— A.  The  contiguity  of 
the  margins  of  the  fim- 
bria and  the  tenia  (the 
edge  of  the  caudatum) 
with  just  room  for  the 
entrance  of  the  para- 
plexus,  and  the  con- 
comitant complete  ex- 
clusion of  the  thalamus 
from  the  paracoelian  floor  (compare  Figs.  4746,  4749,  and 
4751). 

B.  The  existence  of  an  ental  ridge  (1)  at  this  period, 
continuous  and  corresponding  with  the  hippocampal  and 
callosal   fissures  ;  whether  it  extends  still  further 
cephalad,  as  in  Fig.  4757,  cannot  be  ascertained  from 
this  specimen. 

C.  The  branching  off  of  a  ridge  corresponding  ap- 
parently to  the  occipital  fissure,  and  representing  the 
adult  occipital  eminence. 

D.  The  existence  of  two  intermediate  ridges,  ap- 
parently the  calcar  and  collateral  eminence. 

§  167.  Prop.  CIX.  With  all  mammals  other  than 
man  (and  perhaps  the  apes)  the  margins  of  the  rima 
are,  throughout  their  whole  extent,  separated  only 
so  far  as  to  permit  the  intrusion  of  the  paraplexus  ; 
nor  does  this  adhesion  yield  at  all  in  cases  of  hy- 
drocephalus, observed  by  the  writer  in  dogs  and 
cats. 

S  168.  Prop.  ex.  With  the  human  fojtus,  also, 
up  to  the  estimated  age  of  four  months  (Figs.  4748 
and  4749),  at  least,  the  tenia  and  the  fimbria  are 
closely  apposed,  as  closely,  that  is,  as  they  can  be 
and  yet  allow  the  plexal  intrusion  ;  at  this  age,  there- 


FlQ.  4747.— The  Left  Hippocamp  and 
Adjoining  Parts,  X  5  :  from  Quain 
(altered  from  Hir.^chfeld  and  LeveiU6). 

1,  Apex  of  the  temporal  lobe  ;  1',  uncus ; 

2,  cut  surface  of  the  cerebral  medulla 
surrounded  by  the  cortex  ;  3,  at  the 
apex  of  the  postcornu;  3',  collateral 
eminence :  4,  part  of  the  splenium, 
nearly  medlsected ;  A',  points  to  the 
calcar  ;  5,  Clit  end  of  the  lateral  portion 
of  the  forni.x  which  is  continued  at  the 
hippocamp  ;  5'.  and  the  fimbria  (6) ;  6, 
the  fimbria ;  (K,  the  terminal  expansion 
of  the  hippocamp,  called  pes  hippo- 
campi; 7,  dentate  gyre  {'* fascia  den- 
tala  ").     See  §  lf).3. 

Preparation. — The  left  occipito-tem- 
poral  region  of  the  cerebrum  was  sepa- 
rated from  the  rest,  together  with  a 
part  of  the  splenium  and  fornix,  and 
the  dorsal  and  lateral  parietes  of  the 
postcornu  and  medicornu  sliced  away 
so  as  to  expose  nearly  the  entire  extent 
of  the  cavities. 

Defects. — The  specimen  had  not  been 
alinjected,  and  the  figure  looks  some- 
what diagrammatic;  especially  as  to 
the  dentate  gyre  (7) ;  the  actual  ex- 
tremity of  the  medicornu  does  not  ap- 
pear (see  Fig.  4752).  There  is  no  indi- 
cation, along  the  free  margin  of  the 
fimbria,  that  one  surface  of  this  lamina 
was  covered  by  pia  and  the  other  by  en- 
dyma,  and  that  they  were  continued  in 
and  upon  the  removed  paraplexus. 


fore,  the  human  thalamus  is  as  perfectly  excluded  from 
the  paracnele  as  it  is  in  mammals  generally. 

§  169.  Points  illustrated  by  Fig.  4749. -A.  That,  at 
this  age,  the  paracoeles  extend  much  farther  dorsad  than 
in  the  adult,  far  beyond  the  level  of  the  callosum. 

B.  That  the  paraplexus  is  relatively  more  extensive. 

C.  That  the  caudatum  is  relatively  larger. 

D.  That  the  margin  of  the  fimbria  reaches  the  groove 

fossi  Sylviana        paraplexus 

1    caudatum  |     fimbria 
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Fig.  4748.— Left  Hemicerebrum.  Laid  Open,  of  a  Fcetns  Weighing  88 
grams  (3  ounces).  Measuring  15  ctm.  from  Heel  to  Bregma,  and  Esti- 
mated at  14  Weeks,     2083;  Xl.B.     See  §  166. 

Preparation.—The  foetus  was  received  fresh  ;  the  head  was  cut  off 
and  pinned  by  the  neck  to  a  cork  loaded  with  sheet  lead  :  a  shawl-pin 
was  inserted  as  a  handle  at  one  side  of  the  head.  A  slit  was  made 
through  the  scalp  at  the  lateral  angle  of  the  prefontanelle,  and  the 
guarded  cannula  adjusted  so  that  nmety-flve  per  cent,  alcohol  should 
enter  the  paracoele  gently,  with  opportunity  for  egress  at  the  side  of 
the  cannula.  After  six  hours  the  alinjection  was  discontinued,  but  the 
specimen  remained  in  alcohol  for  two  days,  when  the  scalp  was  re- 
moved and  the  specimen  placed  in  ten  per  cent,  nitric  acid.  After  five 
hours  the  calva  was  so  lar  decalcified  that  it  could  be  cut  away  with 
the  scalpel  and  scissors  without  jarring  the  very  delicate  brain.  The 
left  hemicerebrum  was  then  exposed  as  indicated,  and  the  nape  of  the 
neck  removed  to  expose  the  collateral  fissure.  Upon  a  larger  scale  some 
of  the  points  would  have  appeared  more  clearly. 

between  the  caudatum  and  the  thalamus,  which  prob- 
ably represents  the  tenial  sulcus  of  the  adult. 

E.  That  the  thalamus  is  therefore  absolutely  excluded 
from  the  paracoelian  floor,  without  even  the  appearance 
of  representation  which  exists  in  the  adult. 

§  170.  Prop.  CXI.  But  with  all  human  adults  (per- 
haps also  with  the  new-born,  and  possibly  with  foetuses 
during  the  latter  months)  the  tenia  and  fimbria,  for 
most  of  their  length,  are  separated  by  an  interval,  3-7 
mm.  in  width,  narrowing  at  the  porta  and  in  the  medi- 
cornu. This  interval  is  filled  by  (1)  the  paraplexus, 
which  usually  retains  its  attachment  to  the  fimbria  rather 
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Fig.  4749. — Transection  of  the  Brain  of  a  Foetus,  about  16  ctm.  from  Nates  to 
Bregma,  and  Estimated  at  Four  Months.    1816  ;  X  1.3.     See  §  169. 

preparation. — The  fostus  was  received  in  alcohol,  not  very  well  preserved. 
The  calva  was  cut  away  with  scissors,  and  the  dura  and  pia  removed.  The 
entire  brain  was  then  transected  at  the  level  of  the  medicommissure,  but  only 
the  dorsal  half  of  the  divided  surface  is  included  in  the  figure  ;  it  is  the  ceph- 
alic aspect  of  the  caudal  part.  The  two  lines  crossing  tlie  right  hemicerebrum 
indicate  the  plane  of  the  section  shown  in  Pig.  4764. 
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than  the  tenia  ;  (3)  an  extension  of  the  endyma  from  the 
margin  of  the  tenia  ;  (3)  in  some  cases,  perhaps,  a  more 
substantial  though  thin  extension  of  the  tenia  itself  ;  the 
parts  have  the  appearance  (Figs.  4750  and  4751)  of  having 
been  stretched  by  the  expansion  of  the  subjacent  thala- 
mus, which  is  very  thick  in  the  human  adult. 

§  171.  Points  illustrated  by  Fig.  4750.— A.  The  com- 
pleteness of  the  paraccElian  floor,  irrespective  of  the 
thalamus,  -which  is  made  to  appear  in  Fig.  4746  be- 
tween the  paraplexus  and  the  tenia. 

B.  The  existence  of  ridges  (3,  3,  5,  and  7)  not  yet  com- 
monly recognized,  and  perhaps  not  invariably  present. 


tenial  vein. 


FlQ.  4750.— The  Caudal  Part  of  the  Left  Paracoele,  Opened  from  the  Dorsal  Side, 
and  Viewed  Obliqaely.  2273  ;  X  8.  1,  6,  9,  Undetermined  veins ;  2,  3, 5,  7,  unde- 
termined ridges  of  the  fimbria ;  4,  dorsal  surface  of  the  splenium  ;  11,  line  extend- 
ing from  the  callosal  fissure ;  12,  cut  surface  of  the  hippocampal  gyre  ;  13,  ridge 
betwf-en  cut  surfaces. 

■Preparation. — The  cavities  were  alinjected ;  this  part  of  the  left  hemicerebmm, 
together  with  the  thalamus,  was  separated  and  sliced  from  the  dorsal  side  till  the 
paraccele  was  exposed  ;  the  paraplexus  was  trimmed  so  as  not  to  lie  upon  adjoin- 
ing surfaces  ;  the  thalamus  was  then  dis.sected  away  piecemeal,  leaving  the  para- 
coelian  floor  unsupported,  yet  complete. 

For  the  general  location  of  parts,  see  Fig.  4746 ;  the  transection  (Fig.  4761) 
might  have  been  made  along  the  line  from  fimbria,  excepting  that  this  preparation 
is  viewed  obliquely. 

Defects. — The  figure  was  originally  pointed  in  the  opposite  direction,  but  the 
position  is  inverted  for  readier  comparison  with  Fig.  4746 ;  the  light  therefore 
comes  from  the  right  in.stead  of  the  left.  In  order  to  obtain  the  fullest  view  of 
the  floor,  the  preparation  had  to  be  held  obliquely.  The  calcar  is  undesirably, 
though  unavoidably,  indistinct.  The  part  marked  10  appears  to  end  too  abruptly. 
The  dotted  lines  are  too  heavy.  The  occipital  and  calcarine  fissures  should  unite. 
The  data  respecting  this  brain  are  lacking,  but  there  are  reasons  for  thinking  it 
was  from  an  insane  person. 

C.  The  approximate  collocation  of  the  band  marked 
teiiiii  (?)  with  the  subjacent  tenial  vein. 

§  178.  Prop.  CXII.  The  common  impression  as  to 
the  appearance  of  the  thalamus  may  be  ascribed  to  two 
sources,  viz.  ;  (1)  Since  the  endyma  is  thin  and  trans- 
parent, and  often  more  or  less  closely  attached  to  the 
dorsal  surface  of  the  thalamus,  one  might  (unless  already 
well  grounded  in  morphological  principles  from  the  study 
of  embryologj'  and  comparative  anatomy)  regard  the 
thalamus  as  a  constituent  of  the  par&coelian  floor  in  the 
same  sense  as  is  the  caudatum  or  the  hippocamp  ;  but 
since  the  entire  dorsal  surface  of  the  thalamus  is,  from 


its  beginning,  ectoccelian  and  separated  from  the  ento- 
coelian  mesal  surface  by  the  habena  and  its  sulcus,  and  a 
line  of  endyraal  reflection,  ripa,  its  appearance  as  a 
genuine  portion  of  the  paracoelian  parietes  is  as  little  to 
be  admitted  without  further  inquiry  as  would  be  the 
alleged  appearance  of  the  cerebellum  in  the  same  place. 
(3)  The  delicacy  of  the  membranes,  the  readiness  with 
which  they  are  detached  along  a  ripa,  the  rough  hand- 
ling to  ■which  brains  are  commonly  subjected  during 
the  ordinary  processes  of  removal  and  examination, 
the  slight  degree  in  which  preservatives  can  reach  the 
parts  in  question  when  the  entire  organ  is  merely  im- 
mersed as  usual,  and,  finally,  the  fact  that  some  agents, 
excellent  for  microscopic  purposes,  do  not  well  preserve 
the  endymal  attachments,  all  these  conditions  conspire  to 
bring  it  about  that  the  endyma  across  the  wide  rima 
should  be  torn,  and  the  dorsal  surface  of  the  thalamus 
protrude  through  the  rent,  as  in  Fig.  4746. 
"  173.  Points  illustrated  upon  Fig.  4751.— A.  The 
main  point  is  the  coniinuity  of  the  floor  of  the 
paracoele  ("  lateral  ventricle")  irrespective  of  the 
dorsal  surface  of  the  thalamus,  and  the  concomi- 
tant exclusion  of  this  diencephalic  mass  from 
this  portion  of  the  prosencephalic  cavity  ;  but  so 
many  other  points  are  shown  incidentally  that  the 
figure  will  be  described  in  detail. 

Beginning  at  the  dorsal  side  of  the  figure,  the 
intei'cerebral  fissure  is  seen  to  separate  the  ap- 
posed mesal  surfaces  of  the  hemicerebrums.  The 
arachnoid  dips  into  this  fissure  to  a  certain  depth, 
so  as  to  pass  around  the  ventral  margin  of  the 
falx  (not  shown  in  the  figure) ;  since  this  has  (as 
seen  in  Fig.  4711)  a  curved  margin,  and  becomes 
narrower  (dorso-ventrally)  cephalad,  the  extent 
of  the  arachnoidal  fold  varies  at  different  levels  ; 
in  the  specimen  here  figured,  for  example,  which 
is  about  1  ctm.  thick  at  the  level  of  the  callosum, 
the  arachnoid  crosses  5  mm.  dorsad  of  the  callo- 
sum on  the  caudal  aspect  and  8  mm.  on  the  ceph- 
alic. The  pia,  however,  follows  the  apposed 
hemicerebral  surfaces  to  and  into  the  callosal  fis- 
sure at  either  side  and  is  continuous  upon  the  dor- 
sal surface  of  the  callosum.  Of  the  vessels  the 
figure  includes  only  the  two,  parallel,  precerebral 
arteries  (4).  The  callosum  itself  presents  a  slight 
mesal  elevation,  which  is  more  distinct  at  the 
cephalic  side  of  the  section  and  of  a  somewhat 
different  color ;  there  is  no  distinct  evidence  of 
the  longitudinal  strise  or  of  the  furrow  caused 
apparently  by  the  pressures  of  the  arteries,  and 
described  by  the  writer  in  the  A".  T.  Med.  Jour. 
for  April  5,  1884,  p.  374. 

The  callosum  extends  laterad  and  likewise  dor- 
sad to  form  the  roof  of  the  paracoele.  and  it  is  to 
be  noted  that  the  lateral  portion  of  this  cavity 
would  be  opened  by  a  horizontal  section  at  the 
level  of  the  dorsal  surface  of  the  callosum  ;  hence, 
as  remarked  by  Dalton  (Medical  Rtcurd.  April  19, 
1880)  and  confirmed  by  the  writer  (N.  T.  Med. 
Jour.,  April  5,  1884,  p.  374),  the  appearance  com- 
monly described  and  figured  under  the  name  of 
"centrum  ovale  majus"  seldom  if  ever  exists. 
For  the  condition  of  things  in  foetal  brains  see 
Fig.  4749,  g  169. 

Ventrad  of  the  callosum  is  the  fornix,  connected 

therewith  by  a  thin  lamina,  the  hemiseptum,  at 

either  side  of  a  mesal  cavitj-,  the  pseudocoele. 

The  lateral  margin  of  the  fornix  is  formed  by  the  fimbria 

(corpus  fimbriatum). 

At  the  extreme  left  of  the  figure  the  lateral  wall  of  the 
paraccele  is  seen  to  be  formed  by  a  cinereal  mass,  the 
caudatum.  By  reference  to  Figs.  4733  and  4746,  it  will 
be  seen  that  this  narrows  rapidly  from  the  cephalic  end 
(caput)  as  a  slender  prolongation  (cauda) ;  but  this  cauda 
is  really  folded  somewhat  upon  its  longitudinal  axis  so 
as  to  constitute,  in  at  least  part  of  its  course,  not  only 
the  side  but  a  part  of  both  the  roof  and  floor  of  the  para- 
coele ;  in  the  figures  just  mentioned  the  roof  portion 
and  part  of  the  lateral  is  removed,  leaving  only  the  floor 
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portion.  Along  the  mesal  border  of  the  Cauda  there 
passes  a  vein  (3),  the  tenial  vein,  which  may  be  regarded 
as  indicating  the  boundary  between  the  caudatum  and 
the  thalamus. 

Projecting  mesad  of  the  vein  is  seen  a  lamina,  consist- 
ing evidently  of  the  paracoelian  endyma,  and  also,  at  least 
near  the  caudatum,  of  some  nervous  substance  ;  this  is, 
or  includes,  the  white  band  named  tenia  in  tliis  article, 
but  commonly  called  imiiia  semiciroulans  or  stria  cornea. 

AH  the  parts  so  far  described  are  unquestionably  con- 
stituents of  the  prosencephal ;  the  remaining  portions 
shown  in  Fig.  4751  belong  to  the  diencephal.     The  walls 
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Fig.  4751. — Transection,  Partly  Schematic,  of  the  Fornix  and  Adjacent  Parts  at  a  Level  Cor- 
responding with  the  Interval  Between  the  Medicommissure  and  the  Postcommissure.  1824  ; 
X  2-5.  1,  Finibrial  sulcus  ("  sulcus  choroideus) :  2,  tenial  sulcus  (in  some  specimens)  ;  3, 
tenial  vein  ;  4,  precerebral  arteries  ;  5,  velar  veins  ;  6,  velar  arteries  ;  7,  habenal  sulcus  ;  8, 
interval  (natural  ?)  between  the  fornicommissure  and  the  velum  ;  9,  lateral  part  of  the 
fornix  (hemifornix)  ;  A,  mesal,  endymal  surface  of  thalamus  ;  B,  C,  D,  zones  of  its  dorsal 
surface  ;  B,  subfornical  ;  C,  subendymal  ;  D,  subtenial. 

The  figure  represents  the  caudal  surface  of  the  transection  ;  the  observer  is  looking 
cephalad,  and  his  right  coincides  with  the  right  of  the  specimen  and  the  figure  ;  the  two 
sides  are  substantially  identical  but  less  is  shown  upon  the  right  ;  the  meson  of  the  figui-e, 
the  anatomical  middle  of  the  various  parts  and  cavities  represented,  is  dextrad  of  the  mid- 
dle of  the  area  covered  by  the  figure.  Throughout  the  figure  the  cavities  are  shaded  and 
the  blank  areas  represent  transected  surfaces.  ,  The  arachnoid  is  represented  by  a  narrow, 
straight  line,  the  pia  by  a  corrugated  line,  and  the  endyma  by  a  heavy  line  ;  the  endyma  is 
made  to  adhere  closely  to  the  entocoelian  surfaces,  but  the  pia  and  arachnoid  are  .separated 
slightly  from  the  parts  which  they  cover. 

PreparoLion. — See  Fig.  479fi,  representing  another  transection  of  the  same  brain.  The 
ccElian  parietes  were  thoroughly  hardened  before  the  brain  was  removed  from  the  skull, 
and  the  membranes  and  plexuses  have  retained  their  connections  notwithstanding  much 
handling  and  considerable  transportation.  There  is  soma  distortion  and  dislocation  of  the 
loosely  connected  parts  about  the  fornix,  but  it  has  been  possible  to  clear  up  most  of  the 
doubtful  points  by  comparison  of  the  two  sides  and  with  adjoining  sections.  So  far  as  re- 
spects the  exclusion  of  the  dorsal  surface  of  the  thalamus  from  the  paracoele,  the  preparation 
affords  unequivocal  evidence. 

Defects. — As  in  several  other  figures  representing  transections  of  plexuses,  it  has  been 
assumed  that  a  plexus  consists  of  a  fold  of  pia  covered  by  endyma  ;■  for  piesent  purposes  it 
matters  not  whether  there  is  a  complete  fold  of  the  pia,  or  merely  an  extension  of  vascular 
loops.  The  ventral  lamina  of  the  velum  is  made  too  low.  The  medicommissure,  the  dorBa\ 
margin  of  which  is  included  at  the  ventral  side  of  the  figure,  did  not  actually  appear  in  this 
section,  which  was  just  caudad  of  it,  but  is  introduced  as  a  readily  recognized  landmark. 


of  the  diacoele  are  the  thalami,  of  which  the  figure  in- 
cludes only  the  portions  dorsad  of  the  level  of  the  medi- 
and  postcommissures  (see  Fig.  4711). 

The  mesal  surface  is  covered  by  endyma,  which  is 
continued  over  the  low  ridge  called  habena  ("  habenula  ") 
seen  from  the  mesal  aspect  in  Fig.  4711,  and  from  the 
dorsal  in  Fig.  4733.  Just  dorsad  of  the  liabena  is  a 
slight  furrow,  the  habenal  sulcus  ;  here  the  endyma 
meets  the  pia  covering  the  dorsal  aspect  of  the  thalamus, 
and  is  reflected  with  it  dorsad  and  then  mesad  toward 
the  opposite  side.  Instead  of  passing  horizontally  across 
the  interval  between  the  thalami,  however,  the  endyma 
Vol.  VIII.— 10 


is  deflected  over  the  two  vascular  plexuses  (folds  of  pia 
or  vessels  therefrom)  which  hang  in  the  diacoele.  The 
habena  and  its  sulcus,  more  accurately,  perhaps,  the  lat- 
ter, constitute  the  boundary  line  between  the  mesal,  en- 
toccelian,  endymal  surface  of  the  thalamus,  and  the  dor- 
sal, ectocoelian,  and  pial  surface,  which  extends  dorso- 
laterad. 

Between  the  dorsal  surface  of  the  thalamus  and  the 
ventral  surface  of  the  fornix  (including,  of  course,  the 
fimbria),  the  pia  is  freely  separable,  and  appears  to  con- 
sist of  but  a  single  layer  ;  but  laterad  it  is  traceable  to 
the  paraplexus,  and  it  is  almost  inconceivable  that  a 
.plexus  should  be  formed  of  a  single  layer 
of  pia  as  a  free  edge  covered  by  endyma.* 
When,  however,  this  fornico-thalamio  pia 
is  traced  mesad,  it  is  found  to  separate 
into  two  layers,  a  dorsal,  belonging  to 
the  fornix,  a  ventral,  constituting  part 
of  the  diaccelian  roof  (dia- 
tela)  with  a  pair  of  arteries, 
a  pair  of  veins,  and  numer- 
ous smaller  vessels  in  the 
intervening  space.  The 
ventral  layer  is  not  separa- 
ble (in  man)  from  the  dia- 
ccelian endyma,  but  the 
dorsal  not  only  may  be  de- 
tached from  the  fornix  in 
an  alcoholic  specimen,  as. 
may  the  pia  from  most  of 
the  surfaces  which  it  covers, 
but  here,  excepting  at  the 
margins,  the  disjunction 
was  almost  spontaneous, 
and  there  is  a  distinct  space  (8)  between 
it  and  the  fornicommissure,  bounded  at 
the  sides  by  the  thicker  (hippocampal) 
constituents  of  the  fornix.  This  double 
curtain  of  pia  is  the  velum  (interpositum), 
which  belongs  equally  to  the  diencephal 
and  to  the  superposed  prosencephal ; 
were  it  possible  in  separating  the  two 
segments,  the  dorsal  layer  should  accom- 
pany the  cerebrum,  and  the  ventral  re- 
main attached  to  the  thalami ;  the  con- 
tinuity of  the  two  is  seen  at  the  aula  and 
the  two  portae,  as  well  as  along  the  entire 
margin  of  the  paraplexus  ;  see  Figs.  4735 
and  4745. 

Corresponding  with  the  margin  of  the 
fimbria,  the  dorsal  surface  of  the  thala- 
mus presents  a  shallow  groove,  the  fim- 
brial  sulcus  ("sulcus  choroideus"  Fig. 
4732) ;  laterad  from  this  the  surface  is 
nearly  regular,  and  overlaid  partly  by 
the  paraplexus  and  a  membrane  appar- 
ently endyma  only,  and  partly  by  the  thin 
but  more  substantial  lamina  (tenia  ?)  al- 
ready described  as  an  extension  of  the 
caudatum. 

The  entire  dorso-mesal  surface  of  the 
thalamus,  instead  of  being  homogeneous, 
as  it  has  been  sometimes  figured  and  de- 
scribed, may  be  divided,  first  and  most 
sharpl}'  into  a  mesal,  or  entocalian,  and  a 
dorsal,  or  ectocoelian,  portion,  the  boun 
dary  between  the  two  being  the  habena 
The  dorsal  surface  itself  presents  a  two- 
'  a  paratornical 


and  its  sulcus 

fold  division  into  a  subfornical  (B)  and 
(C  and  D),  separated  by  the  fimbria!  or  choroid  sulcus. 
Finally,  the  parafornical  area  is  covered  partly  by  the 
endyma  and  plexus  and  partly  by  the  tenia,  and  may 
thus  be  distinguished  as  subplexal  (C)  and  subtenial  (D), 
there  being  occasionally  a  furrow,  the  tenial  sulcus,  be- 
tween them.     The  desirability  of  discriminating  between 

*  The  expression  is  qualified  in  view  of  the  conditions  at  the  margin 
of  the  metapore  ("  Foramen  of  Magendie  "),  where  the  pia  is  supposed  to 
either  terminate  or  become  continuous  with  the  endyma,  and  where  a 
plexus  might  apparently  be  developed. 
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these  areas  will  appear  in  connection  with  Pig.  4755, 
where  certain  different,  and  perhaps  anomalous,  condi- 
tions are  described. 

So  far  as  this  preparation  is  concerned,  there  is  abso- 
lutely no  adhesion  of  endyma  to  any  part  of  the  thalamus 
dorso-laterad  of  the  habenal  sulcus  ;  on  the  contrary,  the 
endyma  is  traceable  in  uninterrupted  continuity  about 
each  paraccele,  over,  in  turn,  the  ventral  surface  of  the 
callosum,  the  caudatum,  the  tenia,  the  paraplexus,  the 
fimbria,  the  thicker  portion  of  the  fornix,  and  the  hemi- 
septum,  back  again  to  the  callosum. 

§  174.  Points  illustrated  upon  Pig.  4752.— A.  The  ex- 
istence of  substantial  walls  of  nervous  substance  about 


Fig.  4752. — ^Ventral  (orbital)  Aspect  of  the  Right  Fronto-temporal 
BegioD  of  the  Hydreacephal  shown  in  Fig.  4734,  after  Removal  of  the 
Tip  of  the  Temporal  Lobe.  747 ;  X  1-  1.  Zygon  of  the  orbital  As- 
sure (see  Fig.  4773)  ;  2,  3,  4,  undetermined  fissures  ;  5,  undetermined 
fis-sure,  zygal  in  form,  perhaps  the  orbito-frontal ;  6,"  meditemporal  (?) 
fissure  ;  7,  subtemporal  (?)  fissure ;  8,  collateral  fissure. 
Preparation, — See  Fig.  4734. 

the  medicofnu  at  the  distance  of  1  ctm.  from  the  tip  of 
the  temporal  lobe. 

B.  The  concomitant  non-extension  of  the  rima  ("great 
transverse  fissure ")  to  the  extremity  of  the  medicornu, 
as  implied  in  most  anatomical  works,  e.g.,  Quain,  ii., 
346. 

C.  The  existence  of  digitations  at  the  ventral  end  of 
the  hippocamp  (pes  hippocampi). 

D.  The  non-extension  of  the  hippocamp  to  the  ex- 
tremity of  the  medicornu,  as  stated  in  Quain,  ii. ,  345. 

E.  The  dilatation  of  the  medicornu  in  hydrocephalus. 
P.  The  efficacy  of  alinjection  in  maintaining  the  size 

of  an  encephalic  cavity  and  preserving  the  contour  of  its 
parietes. 

G.  The  nearly  typical  zygal,  or  H-shape,  of  the  orbital 
fissure  ;  see  Fig.  4773. 

§  175.  Prop.  CXIII.  The  rima  extends  from  the  porta 
to  near  the  extremity  of  the  medicornu,  but  for  about  1 
ctm.  from  its  extremity  the  parietes  are  substantial.  Pig. 
4752.  ■  The  transition  to  the  rima  is  constituted  by  the 
riparian  part,  pala,  which  connects  the  two  rimal  mar- 
gins, fimbria  and  tenia  (Pigs.  4753  and  4754).  This  thin 
portion  has,  in  man,  a  shape  like  the  blade  of  a  turf- 
cutter  ;   it  was  figured  and  described  by  the  writer  in 


1884  (N.  Y.  Med.  Jour.,  April  5th,  Fig.  48,  p.  376)  and 
in  1886  ("  Anatomical  Technology,"  400,  V)  the  name  pate 
was  proposed  for  it ;  the  pala  is  not  distinctly  shown  in 
any  of  the  figures  in  this  article,  but  in  Fig.  4753  it 
would   constitute  the  thin  lamella  at  the  ventral  end 
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Fig.  4753. — Mesal  Aspect  of  a  Right  Foetal  Hemlcerebmm,  Partly  Dis- 
sected. 3000 ;  X  2.5.  1,  Transection  surface  between  the  caudatum 
and  thalamus ;  2,  part  of  cut  surface  left  by  removing  a  section  of  the 
mesal  wall  (including  the  rudimentary  foi-nix  and  callosum)  in  order 
to  expose  the  caudatum  ;  the  paraplexus  was  also  torn  from  its  attach- 
ments leaving  the  rima  open  ;  its  margins,  the  tenia  and  fimbria,  arc 
separated  more  than  is  natural. 

of  the  fimbria ;  in  the  diagram.  Pig.  4754,  the  pala  is 
seen  in  transection  at  B. 

§  176.  Points  illustrated  upon  Pig.  475.3.— A.  The 
early  and  distinct  formation  of  the  caudatum  ;  see  also 
a  figure  in  the  article  Malformations  of  the  Brain. 

B.  The  continuity  of  the  two  margins  of  the  rima,  the 
fimbria  and  tenia,  near  the  tip  of  the  temporal  lobe,  the 
place  of  their  union,  at  and  after  birth,  being  somewhat 
distinct,  the  pala. 

§  177.  Prop.  CXIV.  With  some  specimens  the  interval 
between  the  paraplexus  and  the  caudatum  seems  to  be 


■rima 


D  endyma 

Fia.  4754. — Schematic  Transections  of  the  Medicornu  at  Four  Different 
Levels.  For  simplicity  the  cornu  is  represented  as  tubular  and 
straight,  normalized,  so  to  speak,  and  the  parietes  merely  as  substan- 
tial tissue  covered  by  pia  and  lin«  d  by  endyma.  For  some  distance 
from  its  extremity  (1-2  ctm,  in  man)  the  medicornual  parietes  are 
typical,  as  at  A  ;  this  condition  of  the  parts  appears  in  Fig.  4752.  The 
proper  nervous  parietes  suddenly  become  very  thin  and  transparent, 
so  as  to  resemble  the  terma  and  valvula.  as  at  B.  At  C  the  proper 
nervous  parietes  have  entirely  disappeared,  leaving  only  the  two  mem- 
branes ;  this  is  the  normal  constitution  of  a  tela,  and  sometimes  exists 
near  the  tip  of  the  medicornu,  though  relatively  for  a  much  less  dis- 
tance than  on  the  diagram.  Finally,  whether  or  not  a  plexus  is  in- 
truded into  the  cavity,  as  is  the  case  with  the  medicornu,  the  tearing 
away  of  the  tela  leaves  a  ragged  edge  which  is  a  riija  at  either  side 
of  the  rima  (Pig.  4754). 

occupied  by  a  somewhat  substantial  lamina,  separable 
from  the  thalamus,  continuous  with  the  caudatum,  and 
perhaps  merely  a  special  development  of  the  tenia,  but 
requiring  further  investigation  (Pig.  4755). 

§  178.  The  point  illustrated  upon  Pig.  4755  is  the 
continuity  of  the  paracoelian  floor  from  hippocamp  to 
caudatum  without  the  intrusion  of  the  thalamus.  This 
figure  is  to  be  studied  in  connection  with  the  transection 
(Pig.  4751),  and  the  dorsal  view  of  the  floor  in  Fig.  4746. 

There  are,   however,   differences  between  these  and 
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other  preparations  which  are  not  easy  to  explain,  except- 
ing upon  the  general  supposition  that  a  region  in  which 
the  conditions  are,  apparently,  peculiar  to  the  human 
brain,  might  naturally  be  expected  to  present  individual 
peculiarities  and  even  anomalies. 

§  179.  Prop.  CXV.  There  seems  to  be  considerable 
variation  in  the  details  of  the  parts  Involved  in  the  ap- 
parent representation  of  the  thalamus  within  the  para- 
coele  ;  this  is  perhaps  to  be  expected,  since  the  conditions 
that  have  made  the  usual  statements  possible  constitute  a 
great  and  perhaps  peculiar  modification  of  tlie  primitive 
and  typical  relations,  indeed,  almost  a  malformation. 

It  is  hoped  that  the  foregoing  descriptions  and  figures 
may  at  least  serve  to  induce  anatomists  to  investigate  the 
subject  in  all  its  bearings. 

§  180.  Prop.  CXVI.  The  cerebrum  proper  comprises 
the  prosencephal  less  the  olfactory  bulbs  and  crura.* 


in  pairs  ;  2,  although  its  sides  are  formed  by  cinerea,  its 
bottom  is  alba,  the  callosum  ;  3,  although  the  pia  has 
the  usual  relation,  the  arachnoid,  instead  of  passing  di- 
rectly across,  dips  into  it  to  a  greater  or  less  depth  on  ac- 
count of  the  falx  (Figs.  4711  and  4751)  ;  4,  it  is,  in  one 
sense,  a  superfissure  (g  261)  since  in  its  depths  are  con- 
cealed the  callosal  fissures.  Respecting  points  2,  3,  4, 
however,  see,  in  the  article  Malformations  of  the  Brain, 
cases  where  the  callosum  is  undeveloped,  or  the  cere- 
brum forms  a  scarcely  divided  mass. 

§188.  Prop.  CXIX.  Oerelyrallohes. — For  topographi- 
cal convenience,  and  not  because  they  represent  perfectly 
natural  divisions,  either  anatomical,  histological,  or  phys- 
iological, each  hemicerebrum  may  be  regarded  as  form- 
ing six  lobes,  as  indicated  in  the  flssural  diagrams  (Figs. 
4769  and  4770). 

§  184.  Prop.  CXX.     One  of  these  lobes,   the  insula 
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FlQ.  4735.— Dissection,  Partly  Schematic,  of  the  Floor  of  the  Left  Paracoele  ("lateral  ventricle")  Caudal  Aspect.  2-345  and  S347  ;  X  1.5.  Compare 
in  part  with  Fig.  4724.  4,  Lateral  sulcus  of  the  mesencephal ;  3,  oculo-motor  nerve  ;  5,  line  of  somewhat  sudden  deflection  of  the  splenial  fibres 
caudad  into  the  occipital  lobe ;  6,  large  vein  ;  7,  fimbria!  sulcus  ;  8,  angle  between  the  fimbria  and  the  hippocanip  ;  9.  hippocampal  fissure. 

Preparation, —liiti  arteries  were  injected  with  the  red  glue  mixture,  and  the  cavities  with  alcohol.  When  hardened,  a  thick  slice  was  taken  by  a 
transection  at  about  the  middle  of  the  length  of  the  callosum  and  another  at  the  splenium,  just  shaving  ofE  the  tip  of  the  conai-ium.  The  original 
transection  of  the  brain  stem  between  the  mesencephal  and  epencephal  was  modified  by  carrying  two  sections  cephalo-mesad,  meeting  at  the  level 
of  the  valvula.  On  the  right  of  the  cerebrum  the  parts  were  left  undisturbed  excepting  that  the  paraplexns  was  raised  so  as  to  expose  the  floor  of 
the  cavity.  On  the  left,  a  thin  slice  of  the  hemicerebrum  is  left  attached  to  its  opposite  by  the  pia.  In  order  to  expose  the  paracoelian  floor  as 
completely  as  possible  from  this  pomt  of  view,  the  sections  had  to  be  made^n  many  directions.  The  paraplexus  was  trimmed  down  for  a  certain 
distance ;  then  a  wedge-shaped  piece  was  cut  from  the  thick  caudal  wall,  hippocamp,  etc.,  including  part  of  the  thinner  floor,  fimbria  :  this  ex- 
posed the  velum,  the  double  fold  of  pia  between  the  dorsal  surface  of  the  mes-  and  diencephal  and  the  ventral  surface  of  the  fornix.  Very  cau- 
tiously then  the  two  parallel  incisions  were  carried  across  the  floor  to  and  into  the  caudatum  constituting  the  lateral  wall ;  the  strip  so  enclosed  was 
then  lifted  ;  it  included  (1)  a  piece  of  the  fimbria  ;  (2)  the  disconnected  part  of  the  paraplexus  :  (.3)  a  strip  of  the  thin  lamina  intervening  between 
the  plexus  and  the  caudatum  :  in  2.347  all  these  were  found  separable  from  the  dorsal  surface  of  the  thalamus,  substantially  as  in  the  transection, 
Fig.  4751 ;  in  2345  there  were  complications  which  should  form  the  subject  of  monographic  consideration. 

Defects.— The  defects  of  the  figure  are  due  mainly  to  the  attempt  to  combine  the  appearances  presented  by  two  different  preparations. 

(Idbvs  operttis,  "  central  lobe  "),  is  nearly  or  quite  covered 
in  the  adult  brain  by  folds  (operculums)  from  the  ad- 
joining lobes  (Figs.  4767  and  4778) ;  excepting  at  part  of 
the  ventral  side  the  insula  is  surrounded  by  an  irregular 
furrow,  the  circuminsular  fissure  (Figs.  4783  and  4785)  ; 
on  the  mesal  aspect  the  insular  lobe  may  be  regarded  as 
bounded  approximately  by  the  hippocampal  and  callosal 
fissures. 

8  185.  Prop.  CXXI.  The  other  five  lobes  have  more 
or  less  complete  natural  boundaries  on  either  the  lateral 
or  mesal  surface,  but  not  on  both.  The  primary  division 
is  by  the  line  of  the  central  fissure  (Fig.  4759)  into  a 
frontal  region  and  an  occipito-temporo-parietal  region. 
The  former,  although  commonly  accepted  as  a  single 
lobe,  is  so  extensive  as  to  be  conveniently  subdivided  by 
a  line  continued  dorso-cephalad  from  the  presylvian  fis- 
sure into  a,  postfronial  and  prefrontal  lobe,  the  latter  in- 
cluding the  orbital  surfaces. 


§  181.  Prop.  CXVII.  The  cerebrum  consists  (Fig. 
of  two  lateral,  hemispherical  masses,  the  hemicere- 
brums  ("  cerebral  hemispheres  ")  united  primarily  by  the 
walls  of  the  aula  from  which  they  were  developed  as 
lateral  protrusions,  and  also  by  secondary  junctions  (or 
extensions  of  "junctions)  the  fornix  and  callosum  (Figs. 
4698,  473S,  4735,  and  4751). 

§  182.  Prop.  CXVIII.  The  interval  between  the  ap- 
posed, mesal  surfaces  of  the  two  hemicerebrums  is  the 
intercerebral  fissure  ("  interhemispheral,"  "sagittal"  or 
;'  great  longitudinal  ")  (Figs.  4698,4732,  4735,  and  4736)  ; 
it  differs  from  ordinary  fissures  in  the  following  respects  : 
1,  It  is  mesal  or  azygous,  while  all  otliers  are  lateral  or 

*  To  include  under  the  name  cerebrum  the  thalami  and  gemina  is  to 
disregard  the  plain  facts  of  development  and  comparative  anatomy  ;  it 
is  sometimes  convenient,  however,  to  group  the  thalami  with  the  striata 
(caudatams  and  lenticulas)  under  the  physiological  term  "basal  gang- 
U»." 
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§  186.  Prop.  CXXII.  The  region  caudo-ventrad  of 
the  central  fissure  line  is  divided  first  by  the  occipital 
fissure  into  a  parietal  and  an  occipito-temporal  portion, 
and  the  latter  again  into  a  temporal  and  an  occipital  lobe 
by  a  line  from  the  preoccipital  fovea  (Fig.  4769,  5)  to  the 
end  of  the  Sylvian  on  the  lateral  surface,  and  to  the  con- 
vexity of  the  splenium  on  the  mesal.  In  a  general  way, 
but  by  no  means  accurately,  these  lobes  coincide  with 
the  cranial  bones  for  which  they  are  named. 

g   187.    List  of  the  Interlobar  Fissures,  with   the  Lobes 
Bounded  by  them  ;  Figs.  4768  and  4769. 


Fissures. 

Central  

Sylvian  

Presylvian 

Basisylvian \ 

Circaminsular 

Callosal  and  hip- ) 
pocampai J 

Occipital 

Preoccipital  fovea, . 


Aspects. 


Lateral... 
Lateral . . 

Lateral. . . 

Latero- 
ventral . 

Lateral... 
Mesal . . . . 
Mesal . . . . 
Ventral . . 


Lobes. 


J  Postfrontal  and  J 
I  Parietal j 

( Parietal  and        j 
j  Temporal \ 

J  Postfrontal  and  ) 
I  Prefrontal j 

j  Prefrontal  and     ( 

I  Temporal | 

j  Insula  and  ( 

(  Adjoining: ( 

j  Insula  and  f 

I  Adjoining ( 

j  Parietal  and         ( 

(  Occipital "l 

j  Occipital  and        (_ 
(  Temporal ) 


Figures. 


4688,  4715,  4759, 
4760,  47B7,  4772, 
4774-4792,  4837. 

4-15,  4759,  4760, 
4767,  4776-4779. 

4715,  4759-4760, 
4767,  4776,  4778, 
4779,  4782. 

4767,  4770,  4772, 
4778,  4779. 

4785,  4793. 

4718,  4761,  4778. 

4718,  473.3,  4761, 
4766,  4774-4776. 

4TB7,  4769,  4770. 


§  188.  Prop.  CXXIII.  Transitory  fissures. — In  the  ar- 
ticle Development  of  the  Brain  (Vol.  I.,  p.  640)  these 
are  mentioned,  but  not  distinctly  represented  in  the  il- 
lustrations ;  what  appear  to  be  transitory  corrugations 
of  the  thin,  hemicerebral  parietes  are  shown  in  Figs. 
4756,  4757,  and  4758  ;  the  first  is  noteworthy  from  the 
fact  that  the  left  hemicerebrum  (Fig.  4697)  of  the  same 
fcEtus  presents  no  depres- 
sions corresponding  with 
1,  2,  3,  on  the  right.  The 
writer  has  not  yet  encoun- 
tered a  brain  in  which,  as 
stated  in  tlie  article  above 
named,  the  temporary  fis- 
sures have  vanished  before 
the  permanent  ones  appear, 
leaving  the  surface  smooth. 
The  subject  is  interesting 
and  important,  and  requires 
much  further  observation 
and  study  of  well-preserved 
specimens. 

S  189.  Points  illustrated 
upon  Fig.  4756.— A.  The 
condition  and  relative  size 
of  the  encephalic  segments 
at  this  period ;  see  Fig. 
4697. 

B.  The  presence  of  dis- 
tinct, lateral  fissures  which 


Fig.  4756. — Bight  Side  of  the  Brain 
of  a  Foetus  Measuring  49  mm. 
from  Xates  to  Bregma,  and  Esti- 
mated at  12  Weeks.    1828;  X  1.4. 


(The left  fide  of  the  same  is  shown    are  absent  from    the  Other 
in  Fig.  4697,  wher   the  mode  of  hemicerebrum;      notwith- 


preparation  is  described). 


Standing  their  depth,  they 


are  probably  transitory,  at  least  the  three  radiating  from 
near  the  Sylvian  fossa. 

§  190.  Points  illustrated  by  Fig.  4757.— A.  The  pri- 
mary continuity  of  the  hippocampal  and  callosal  fissures, 
and  of  the  frontal  extension  marked  1. 

B.  The  existence  of  several  early  fissures,  some  of 
which  are  probably  transitory. 

C.  The  continuity  of  the  callosum,  fornicommissure 
and  terma. 

D.  The  degree  of  separation  of  the  callosum  and  the 
fornix  at  this  period,  and  the  concomitant  form  and  ex- 
tent of  the  pseudoccele. 

§  191.  Prop.  CXXIV.  What  is  perhaps  a  transient 
fissure  has  been  observed  by  the  writer  to  be  accurately 
collocated  with  the  lambdoidal  suture  in  three  foetuses 


estimated  at  from  three  to  seven  months  ;  see  Journal 
of  Nervous  and  Mental  Disease,  August,  1886. 

§  193.  Points  illustrated  upon  Fig.  4758.— A.  The 
distinct  collocation  of  a  fissure  and  suture  at  this  period. 

B.  The  early  appearance  (or  late  disappearance  ?)  of 


spleniuia  r 


fornix 
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^pseudocoele 
-A 
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Fig.  4757.— Mesal  Aspect  of  the  Left  Hemicerebrum  of  a  Fcettis  Measur- 
ing 16.8  ctm.  from  Heel  to  Bregma  and  Estimated  at  18  Weeks.  2084 ; 
X  1-5.     1,  Cephalic  extension  of  the  primitive  callosal  fissure  ;  2,  3,  4, 

5,  short  but  distinct  radial  fissures,  some  of  them  probably  transitory ; 

6,  point  of  reflection  of  the  endyma  from  the  fornix  at  the  dorsal  end 
of  the  porta ;  7,  point  of  reflection  of  the  endyma  at  the  tip  of  the  rima 
upon  its  other  margin,  the  tenia,  which  has  been  removed ;  8,  region 
which  would  have  become  the  uncus ;  9.  tip  of  the  temporal  lobe ; 
F.  hmp.,  the  hippocampal  fissure ;  G.  dnt.,  the  dentate  gyre  (fasciola 
or  fascia  dentala) ;  L.  ol.,  olfactory  bulb. 

Preparation. — The  fcetus  was  ill  preserved  and  the  head  distorted  ; 
the  entire  head  was  medisected  with  a  scalpel ;  the  brain  was  so  ten- 
der that  the  caudatnm  and  plexus  broke  loose. 

Defects. — The  terma  is  shown  too  thick  ;  the  tenderness  of  the  speci- 
men did  not  permit  determining  the  location  and  form  of  the  chiasma 
and  precommissure. 

this,  the  lambdoidal  fissiire  ;  excepting,  perhaps,  the 
dorsal  end  of  the  occipital,  the  rest  of  this  region  is 
smooth. 

C.  The  peculiar  sharpness  of  outline,  and  the  depth 
of  the  fissure  as  compared  with  its  length,  both  these 
features  reminding  one  of  the  supposed  transitory  fis- 
sures (Fiffs.  4756  and  4757  ;  §  188). 

§  193.  "Prop.  CXXV.     The  entire  ectal  surface  of  the 


Fig.  4758  — Dorso-caudal  Region  of  the  Cerebrum  of  a  Foetus  Measuring 
about  Thirty  Centimetres  from  Heel  to  Bregma,  and  Estimated  at  Six 
Months.  1817  ;  X  1.  This  figure  was  published  by  the  writer  in  the 
Journal  of  Nervous  and  Mental  Disease^  August,  1886 ;  see  Fig.  4764. 
1,  Sagittal  suture  ;  2,  lambdoidal  suture  ;  3,  right  lambdoidal  fissure  ; 
4,  left  lambdoidal  fissure. 

Preparation  — The  entire  foetus  had  been  preserved  in  alcohol.  From 
the  left  side  the  calva  and  dura  were  removed,  excepting  a  narrow 
strip  along  the  meson  ;  on  the  right  there  was  left  a  trapezoidal  area, 
twelve  to  twenty-five  millimetres  wide,  including  most  of  the  sagittal 
and  lambdoidal  sutures. 

adult  hemicerebrum  presents  alternating  depressions,  fis- 
sures, and  elevations,  gyres  (or  **  convolutions)." 

The  fissures  vary  in  depth  from  one  millimetre  to  thirty, 
and  in  length,  from  one  centimetre  to  ten.  The  intervals 
between  the  fissures  {and  thus  the  width  of  the  gyres) 
vary  greatly,  but  an  adult  brain  seldom  presents  an  un- 
fissured  surface  more  than   20   millimetres  in  width- 
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presylvian  f.        operculum         Sylvian  f . 
1         I  insula  |        central  f . 


_     — paroccipital  f. 


olfactory  bulb 


Fig.  4759.— Left  Fcetal  Hemicerebrom.  1820;  XL  1.  Orbital  region, 
unfissured :  3,  temporal  lobe,  unfiasured ;  3,  Plight  furrow,  the  preoc- 
cipital fovea ;  4,  circular  depresGion,  unidentified.     See  §  196. 

Preparation. — The  fresh  hemicerebrum  was  placed  in  a  mixture  of 
alcohol  and  glycerine,  equal  parta  ;  after  two  days  half  the  mixture 
was  replaced  by  alcohol ;  after  two  days  more  alcohol  alone  was  used, 
and  renewed  on  the  following  day.  The  original  mixture  seemed  to 
prevent  the  usual  distortion  of  fcetal  brains,  and  to  facilitate  the  re- 
moval of  the  pia.  Unfortunately  the  age  and  size  of  the  fcetus  were 
not  recorded. 

Notwithstanding    considerable    variations    in    different 
brains,  and  in  different  parts  of  the  same  brain,  one  can 


flubsylvianf 


olfactory  bulb.*."' 


Pia.  4760.— Lateral  Aspect  of  the  Left  Half  of  the  Brain  of  a  Foetus,  Size  and  Age  Un- 
known.  3278;  XI.    1-8,  Fissures  not  identified  with  certainty.     See  §  197. 

Pr^aration. — The  brain  was  medisected  while  fresh  and  this  half  placed  in  alcohol 
upon  its  mesal  aspect ;  it  has  become  thinner  and  wider  than  natural,  but  exhibits  the 
fissures  more  perfectly  on  this  account. 

c. 


(Amer.  Assoc.  Proc,  1886 ;  and  American  Naturalist, 
Oct.,  1886,  p.  903).  Some  of  the  peculiarities  and  com- 
plexities of  the  monkey  brain  are  represented  in  Fig. 
4788. 

§  196.  Points  illustrated  by  Fig.  4759.— A.  The  early 
appearance  of  the  Sylvian,  presylvian  and  central  fis- 
sures, and  of  a  depression  which  was  to  become  the  par- 
occipital.  See  the  ventral  surface  of  this  specimen  (Fig. 
4782). 

B.  The  nearly  uncovered  and  slightly  fissured  condi- 
tion of  the  insula  at  this  period  ;  the  faint  dorso-ventral 
line  just  caudad  of  the  end  of  the  line  from  insula  repre- 
sents the  just  commencing  transiusular  fissure,  seen  dis- 
tinctly in  Fig.  4715. 

§  197.  Points  illustrated  upon  Fig.  4760.— A.  The 
condition  of  the  insula  and  operculums  at  this  stage. 
The  former  is  distinctly  elevated,  but  as  yet  perfectly 
smooth,  while  in  the  otherwise  less  advanced  brain 
shown  in  Fig.  4759  it  has  a  slight  transinsular  furrow. 
The  subsylvian  fissure  is  just  forming  as  the  ventral 
boundary  of  the  preoperculura. 

B.  The  demarcation  of  the  subfrontal  gyre  by  the  sub- 
frontal  fissure. 

C.  The  non-continuity  of  the  parietal  and  paroccipital 
fissures. 

D.  The  non-appearance  of  the  precentral  and  postcen- 
tral fissures. 

E.  The  peculiar  triangular  depression  which  seems  to 

represent  the  commencement  of  the  super- 
temporal  fissure. 

F.  The  pi-esence  of  three  fissures  or  series 
of  fissures  caudad  of  the  supertemporal,  the 
middle  of  which  may  represent  the  exoccipi- 
tal  (§  374). 

6.  The  interruption  of  the  central  fissure 
near  its  dorsal  end  ;  so  much  as  appears  in 
the  figure  is  continuous,  but  near  the  mesal 
margin  of  the  hemicerebrum  is  a  slight  de- 
pression separated  from  the  longer  lateral 
portion  by  an  isthmus  ;  this  condition  in  the 
foetus  is  noteworthy  in  view  of  Heschl's  ob- 
servations (§  346). 

H.  The  small  size  of  the  cerebellum,  the 
freedom  of  the  flocculus  therefrom,  and  the 
prominence  of  the  oliva. 

§  198.  Points  illustrated  by  Fig.  4761. -A. 
The  existence  of  three  independent  furrows 
between  the  callosum  and  the  margin  of  the 
hemicerebrum  along  the  line  of  what  is  com- 
monly called  the  calloso-marginal  fissure. 

B.  The  distinctness  at  this  period   of  the 

four  total  or  collicular  fissures,  occipital,  cal- 

carine,  collateral,  and  hippocampal. 

The  independence  of  the  occipital  and  calcarine. 


..central  f. 
.  parietal  £. 
.Sylvian  f. 

paroccipital  f. 
Bupertemporal  f . 


.cerebellum 


__..,  .postoblongata 


D.  The  extension  of  the  calcarine  alone  nearly  or 
quite  as  far  as  the  point  reached  in  some  other  brains  by 


callosum    fornix 


.paracentral  f. 


.callosal  f. 


.occipital  f. 


iardly  fail  to  be  impressed  with  the  approximate  uni- 
formity of  the  interflssural  spaces  (when  viewed  square- 
ly, as  suggested  under  Fig.  4771)  as  if  the  fissures  were 
produced  mechanically  by  the  extension  of  the 
surface  within  a  confined  space ;  see  also  the 
writer's  observation  upon  the  fissures  of  dogs, 
Amer.  Assoc.  Proc,  1873,  p.  348. 

§  194.  Prop.  CXXVI.  Fissures  should  be 
studied  before  gyres,  because:  1,  They  are  supercailosalt. -j  ^ 
simpler,  being  represented  by  lines  instead  of 
planes  ;  2,  they  are  more  commonly  entirely 
independent  of  other  fissures  ;  3,  they  are  com-  pBcudoccele . 
parable  with  the  rivers  of  a  region  which  are 
employed  as  boundaries  of  the  subdivisions  ;  4, 
themselves  structureless,  they  really  represent 
the  locations  of  a  greater  amount  of  cinerea  olfactory  t. 

than  lines  of  equal  width  and  extent  on  the  olfactory  bulb 

gyres,  and  have  thus  a  greater,  presumptive, 

physiological     significance,     although     there  3    4  5  fi     7 

seems  to  be  a  difference  of  opinion  as  to  the  Fiq.  4751.  -Mesal  Aspect  of  the  Left  (Beversed)  Hemicerebrum  of  a  Foetus,  Size  and 

functions  of  the  intrafissural  cinerea.  Age  unknown.     22T8 ;   X  1.     The  lateral  aspect  of  the  left  half  of  the  same  brain  is 

8  10.^      Prnn    nXXVTT        Fnr  thp  pliirirlsitifin       shown  in  Fig.  4760.     1,  2,  8,  Undetermined  fissures  ;  3,  tip  of  temporal  lobe  ;  4,  ven- 
t\t     ■    .  .     P:  ^     f-  V  ,V  /       tne  elUCiaatlon      ^_.^,  ^^^  ^^  hippocampal  fissure  ;  5,  uncus  ;  B  (should  have  been  extended  a  little  far- 
01  the  intricacies  ot  adult  fissures,  fatal  brmns      j^er  so  as  to  reach  tho  light  band),  fimbria  ;  7,  dentate  gyre  (fascia  dentata). 
are  much  mm-e  sermcenble  than  those  of  mmilceys. 

This,  in  contravention  of  the  view  and  practice  of  Mey-  i  the  occipital  alone  or  by  the  compound  Assure,  occalca- 
nert  {Psychiatry,  p.  7),  was  insisted  upon  by  the  writer  I  rine  (§  314,  G). 
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§  199.  Prop.  CXXVIII.  Total  and  partial  fissures.— 
Of  the  pei'manent  fissures  most  affect  merely  the  cortex 
and  the  adjacent  alba  and  are  therefore  sometimes  called 
paHial  fissures ;  the  central,  for  example,  though  con- 
stant and  deep,  is  only  a  partial  fissure.  But  others  repre- 
sent corrugations  of  the  entire  parietes,  so  that  the  ectal 
depression,  fissure,  is  opposite  and  ol)viously  correlated 
with,  an  ental  elevation,  colliculus ;  the  fissures  com- 
monly enumerated  as  total  are  the  hippocampal  (Pig. 
4762),  calcarine  (Pig.  4763),  and  collateral  (Fig.  4763) ;  the 
Sylvian  may  be  correlated  with  the  caudatum  (Fig.  4709) ; 
the  callosal  and  occipital  are  total  fissures  in  the  foetus 
(Figs.  4748  and  4764),  and  the  ental  correlative  of  the  lat- 
ter is  sometimes  recognizable  in  the  adult  (Fig.  4736). 

§  200.  Prop.  CXXIX.  Classification  of  the  permanent 
fissures. — The  following  grouping  of  the  fissures  is  ap- 
proximately natural  and  has  been  found  convenient  by 
the  writer  ;  at  the  best,  however,  any  such  arrangements 
are  provisional  :  * 

A.  Total  fissures,  representing  a  corrugation  of  the 
entire  paracoelian  parietes  ;  e.g.,  calcarine. 

B.  Partial  fissures  with  some  structural  correlative  ; 
e.g.,  olfactory. 

C.  Partial  fissures,  nearly  or  quite  constant,  and  de- 
marcating recognized  gyres  ;  e.g.,  subfrontal. 

D.  Inconstant,  intragyral  fissures  ;  e.g.,  medifrontal. 

§  201.  A  List  of  the  Total  Fissures  with  their  Ental  Cor- 
relatives {Colliculi),  and  the  Figures  Exhibiting  the  Col- 
locations. 


1.  Calcarine. , 

2.  Callosal .  . , 


3.  Collateral 

4.  Hippocampal . 


6.  Occipital . 


6.  Sylvian. , 


Colliculi. 


Calcar 

Callosal     eminence    (in    the 

foetus  only  ?)   

Collateral  eminence 

Hippocamp 


Occipital  eminence  in  the 
fcEtua,  lambdoidal  suture 
iu  the  adult. .-.   

Caudatum  (?) 


Figures. 


4748,  4768-4765. 

4748.  4767. 
4748,  4762. 

4708^710,    4747,    4748, 
4752,  4757,  4762. 


4748,  4758, 
4709. 


4762,   4765. 


§  203.  Points  illustrated  by  Fig.  4762.— A.  An  early 
stage  in  the  formation  of  the  Sylvian  fissure,  the  presyl- 
vian  fissure  being  represented  by  a  mere  notch. 

B.  The  incomplete  separation  of  the  calcar  and  the  oc- 
cipital eminence. 

C.  The  size  of  the  postcornu  relatively  to  that  of  the 
entire  liemicerebrum. 

§  203.  Points  illustrated  by  Fig.  4764,  In  addition  to  A 
and  B,  specified  under  Fig.  4749,  §  169.— A.  The  contig- 


occipital  eminence 
calcarine  fissure. . 


postcornu, 


D.  The  corrugation 
constituting  the  collo- 
cated calcar  and  calca- 
rine fissure. 

E.  The  equally  dis- 
tinct collocation  of  the 
occipital  fissure  at  this 
period  with  the  adjoin- 
ing colliculus,  occipital 
eminence,  sometimes 
called  "  bulb  of  the 
posterior  cornu." 

§   204.  Points  illus- 
trated in  Fig.  4765.— 
Transection  of  the  Left  Occip-  ^     Tlje  mesal  wall  of 


the  postcornu  presents 
a  ridge,  the  calcar,  and 


Fig.  4763.- 
ital  Lobe  of  a  Foetus,  Size  and  Age  Un- 
known.   2278  ;  X  1.5.     This  figure  is 
almost  diagrammatic  in  its  simplicity  ; 

it  shows  very  clearly  the  relation  of  the  the  mesal  Surface  of  the 
calcarine  fissure  to  the  calcar  as  repre-  ^^^.-.^Uol  I^K^  «  f-.-.^^^^.^ 
sented  in  Fig.  4765,  A.  occipitai  lobe  a  f  urrow, 

the  calcarine  fissure  ; 
as  seen  in  Figs.  4768  and  4764,  the  ectal  depression  and 
the  ental  elevation  are  obviously  correlated. 


paraplexus . , 
hippocamp.. 


occipital  eminence  __ 
occipital  fissure. . . 


calcar 

calcarine  fissure.. 


paraplexus 


postcornu 


lambdoidal  f. 


..Sylvian  f. 


,«occipital  em. 


paracoele 
operculum  . .  . 
presylvian  f . .  . . 

insula 

orbital  f - 

olfactory  bulb.- 


FlG.  4763. — Left  Hemicerebrum  of  a  Foetus,  Size  and  Age  Unknown 
the  lateral  aspect.    1S19 ;    X  1.     1.  Obliquely  cut  surface ;  the  unshaded  area 
represents  a  surface  cut  parallel  with  the  meson. 

uity  of  the  two  margins  of  the  rima,  excepting  for  the 
intruded  paraplexus. 

B.  The  concomitant,  absolute  exclusion  of  the  thal- 
amus from  the  paracoelian  floor. 

C.  The  depth  and  peculiar  form  of  the  lambdoidal  fis- 
sure (Fig.  4758). 

*  Whatever  may  be  desirable  in  theory,  or  eventually  practicable,  at 
present  nothing  seems  to  be  gained  by  attempting  to  classify  cerebral 
depressions  as  fissures  and  sulci,  and  in  this  article  all  are  desigaated  as 
Msures. 


FtG.  4764.— The  Caudal  Part  of  the  Eight  Hemicerebrum  of  a  FcEtus 
Measuring  14  ctm.  from  Nates  to  Bregma,  and  Estimated  at  4  Months. 
1816  ;  X  1.  5.    See  §  203. 

Preparation. — This  is  part  of  the  specimen  shown  in  Fig.  4749, 
where  the  mode  of  preparation  is  described  ;  the  postcornu  was  exposed 
by  removing  the  paracoelian  roof  along  the  lines  in  that  figure.  The 
plexus  was  partly  cut  away,  although  not  so  represented  in  this  figure. 

B.  The  precornu  presents  an  ental  elevation,  the  cau- 
datum, and  a  depression  nearlj'  opposite,  the  Sylvian  fis- 
sure ;   but  the  correla- 
tion of  the  two   is  not 
quite  clear,  and  the  con- 
ditions are  complicated  a 
by  the  formation  of  the 
intrafissural  (or 
Intergyral)   ele- 
vation called  in- 
sula. 

C.  Here,  as  in 
the    postcornu, 
there  isno  doubt 
respecting    the 
correlation      of 
the  ental  eleva- 
tion or  collicu- 
lus,  the  hippo- 
camp,  and   the 
ectal   furrow, 
the    hippocam- 
pal  fissure  ;    in 
addition,     the 
proper  nervous 
parietes    are   abrogated 
along  a  line,  the  rima, 
and    the  paraplexus  is 
formed  by  the  intrusion 
of  the  pial  process  cov- 
ered   by  the    endyma ; 
the  margins  of  the  rima 

are  specialized  and  become  the  fimbria  and  tenia  ;  on  the 
figure  the  tenia  is  not  Indicated  as  separate  from  the  cau- 
datum ;  see  §  154. 


paraplexus 


hippocamp 


hippocampal  f . 
Pig.    4765. — Schematic  Transections  of 
the  Three  Paracoelian  Comua  in  the 
Order  of  their  Complexity. 
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Brain. 
Brain. 


inflected  f, 
frouto-raarginal  f.^_«;«^-' 
supercaUosal  f.^  ^^■A 
callosal 


paracentral  f.  ,  , 

/      ycentral* 

'  '•wCj.      occipital  £ 
iara^'*fe^  ' 


olfactory  f 
amygdalme  (, 

liippocampal  f . 


hippo 
campal  g 


calcarine  f. 
loUateral  f, 
subcoUateral  g. 


Pig.  4766. — Mesjil  Aspect  of  the  Left  (reversed  so  as  to  appear  the  right)  Heini- 
cerebrum  of  an  Adult  Male  Mulatto.  .322 ;  x  -6.  1,  Occalcarine  fisRure,  the 
common  stem  of  the  occipital  and  calcai-ine  ;  2,  uncus  ;  3,  optic  tract,  divided 
obliquely  ;  4.  fornicommissnre  ;  .5,  retreating  ventral  surface  of  the  fornix  ;  6, 
paracentral  fissure.     See  §  207. 

Preparation. — The  entire  brain  was  hardened  by  continuous  alinjection 
while  in  the  cranium  ;  this  and  all  the  other  views  of  it  (Pigs.  4767,  4770,  4777, 
4786,  and  47S7)  are  based  upon  photographs. 

BeJe'-tH. — .Most  of  the  fissure  lines  are  too  faint;  the  emargination  of  the 
ventral  outline  just  cephalad  of  the  optic  nerve  is  too  decided. 


I  305,  Prop.  CXXX.  With  children  born 
the  main  fissures  are  always  well  defined,  and 
cases  there  seems  to 
be  little  difference  be- 
tween infant  and  adult 
cerebrums  in  respect 
to  fissural  complexity, 
although  the  insula  is 
always  less  developed 
and  less  completely 
covered  by  the  oper- 
culums (see  Figs.  4715 
and  4776).  Such 
brains  are  often  more 
readily  obtained  and 
removed  than  those 
of  adults  and  if  well 
preserved  and  care- 
fully handled  may 
materially  aid  both 
study  and  investiga- 
tion (see  Figs.  4774 
and  4776). 

§  206.  Prop. 
CXXXI.  Adult  cere- 
brums commonly  pre- 
sent individual  pe- 
culiarities which  pre- 
vent their  serving  as 
types  or  standards ; 
the  writer  has  found 
such  in  every  brain 
examined ;  even  that 
of  a  mulatto,  simple 
in  several  respects, 
has  peculiarities  and 
complexities  not  as 
yet  fully  understood 
(see  Figs.  4766,  4767, 
4778,  and  4779). 

§  207.  Points  illus- 
trated upon  Fig.  4766. 
— A.  The  form  of  this 
adult  mulatto  brain, 
unaltered  save  by 
shrinkage. 

B.  Thecontinuityof 
the  supercallosal  and 
paracentral  fissures. 


at  term 
in  some 


C.  The  extent  of  the  fronto-marginal  fissure. 

D.  The  complexity  of  the  precuneal  fissure. 

E.  The  length  of  the  collateral  fissure. 

F.  The  invisibility  of  the  hippocampal  fissure  ex- 
cepting at  its  dorsal  end,  where  it  is  continuous  with 
the  callosal  around  the  splenium,  and  at  its  ventral  end 
where  it  lies  between  the  uncus  and  the  main  part  of 
the  hippocampal  gyre.  The  margin  of  this  gyre  be- 
tween the  tip  of  the  uncus  and  the  splenium  is  some- 
times regarded  as  one  side  of  the  hippocampal  fissure, 
but  this  is  not  strictly  correct,  any  more  than  it  would 
be  to  regard  the  crest  of  a  hill  as  one  of  the  walls  of 
a  ravine  in  its  farther  slope. 

G.  The  appearance  of  the  dorsal  end  of  the  cen- 
tral fissure,  dorsad  of  the  splenium. 

H.  The  distinctness  of  the  amygdaline  fissure. 

I.  The  sharp  ventral  deflection  of  the  calcarine  fis- 
sure, which  passes  across  the  margin  so  as  to  appear 
upon  the  lateral  aspect  (Figs.  4767  and  4786). 

§  208.  Points  illustrated  upon  Fig.  4767.— A.  The 
form  of  this  adult,  mulatto,  left  hemicerebrum,  unal- 
tered save  from  alcoholic  shrinkage. 

B.  A  simple,  almost  typical  condition  of  certain 
fissures,  e.y.,  central  and  Sylvian,  in  a  large  part  of 
their  course,  combined  with  great  and  unusual  pecu- 
liarities of  the  same  or  other  fissures. 

C.  The  visibility  of  the  insula  ;  see  Figs.  4778  and 
4779. 

D.  The  separation  of  the  preoperculum  from  the 
postoperculum   by  the  confluence   of  the  proximal 

parts  of  the  pre-  and  subsylvian  fissures. 
E.  The  union  of  the  subfrontal  fissure,  deeply  with  the 


precentralf.     supercentral  f.   ^entral  f. 
subfrontal  f.  \       i     inflected  f.  /    postcentral  f. 

superfronfal  f.  \     ^  ^.^^^j.t^-yj'W'  ',1^^"*''^''^"-  -      1 4 


orbital  f. 
presylvian  f. 
basisylviau  J. 


subtemporal  f. 
■  meditemporal  f. 
'  supertemporal  f. 


Fia.  4767.— Lateral  Aspect  of  the  Left  Hemicerebrum  of  a  Mulatto  (Pie.  4766).  332  ;  X  .8.  1,  Preoperculum  ;  2,  sub- 
operculum,  3,  postoperculum  :  4.  what  is  commonly  called  the  "  supram,irgmal  gyre ;  '*  5,  may  represent  part  of  what 
is  called  the  "  angular  gyre ;  "  6,  a  supergyre  overlapping  the  concealed,  caudal  part  of  the  angular  :  7,  unidentified 
occipital  gyre  :  8.  9,  portions  of  the  unidentified  supergyre  that  overlaps  the  lateral  part  of  the  paroccipital  gyre  ;  10, 
gyre  at  the  caudal  (apparently  dorsal)  side  of  the  dorsal,  deflected  end  of  the  supertemporal  fissure :  11,  opposite  the 
dorsal  end  of  the  occipital  fissure  (this  is,  however,  invisible,  and  the  straight  fissure  that  extends  laterad  from  11  be- 
tween 8  and  0,  and  curves  ventrad  at  6.  may  probably  be  the  exoccipital  or  Wernicke's  fissure,  one  of  the  so-called 
"ape-fissures;"  it  has  apparent,  though  not  real,  connections  with  the  occipital  and  supertemporal  fissures);  12, 
curved  fissure  in  the  f-ame  supergyre,  superficially  connected  with  the  supertemporal;  l-S,  cephalic  stipe  of  the  paroc- 
cipital fissure ;  14,  dorsid  fork  of  the  postcentral  fissure  :  15,  caudal  extremity  of  the  calcarine  fissure,  really  simple  and 
independent ;  16.  cephalic  radius  of  the  trira'liate  supercentral  fissure  (see  Pig.  4772) :  18.  19,  90,  unidentified  occipito- 
temporal fissures;  91,  just  ventrad  of  the  strfiit  between  the  central  and  supercentral  fissures  (see  Pigs.  4771  and 
4777)  ;  9".i,  the  moat  cephalic  of  three  distinct  fissures  crossing  the  medifrontal  gyre. 
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precentral  and  the  three  transfrontal  fissures,  the  most 
cephalic  of  which  is  marked  23,  and  superficially  with 
the  short  fissure  connecting  the  precentral  with  the  su- 
percentral. 

F.  The  apparent  narrowness  of  the  superfrontal  gyre, 
which  nevertheless,  as  seen  from  the  dorsal  aspect,  is  of 
considerable  width  ;  in  fact  the  narrowest  portion  of  the 
superfrontal  is  just  as  wide  as  is  the  subfrontal  measured 
in  Hue  with  the  stem  of  the  conjoined  presylvian  and 
subsylvian  fissures  ;  this  is  a  forcible  exemplification  of 
what  is  explained  under  Figs.  4771  and  4772. 

6.  The  great  length  of  the  supertemporal  fissure, 
and  its  apparent  dorsal  branching  in  four  directions  ;  its 
true  and  deep  continuation  is  cephalad  between  5  and 
10. 

H.  The  continuation  of  the  calcarine  fissure  around 
the  margin  of  the  hemicerebrum  so  as  to  appear  upon  the 
caudo-lateral  aspect  as  an  undivided  end. 

I.  The  superficial  connection  of  the  central  and  precen- 
tral fissures. 

J.  The  partial  appearance  of  the  subtemporal  fissure 
on  the  lateral  aspect ;  see,  however,  Figs.  4767  and 
4770. 

K.  The  forking  of  the  Sylvian  into  an  eplsylvian  fis- 
sure, near  4,  and  a  hyposylvian,  near  5. 


§  209.  List  of  the  Partial  Misures  with  Structural  Cor- 
relatims. 


1.  Central 


2.  Amygdaline.. 

3.  Lambdoidal . . 

4.  Olfactory  .... 

5.  Postoccipital* 

6.  Preoccipital  . . 


Correlatives. 


Vein  in  foetuR  (Krause) 

Amygdala 

Lambdoidal  suture  (in  foetus). 

Olfactory  cms 

Torcular  (Herophili) 

Petrosal  bone 


Figures. 


4715,  4759,  4760,  4767, 

4772,  4774-4781. 
4766,  4770,  4784. 
4758. 

4752,  4770,  4782. 
4767  (16). 
4759,  4770. 


§  210.  List  of  Partial  Mssures,  Constant  or  Nearly  So, 
and  Demarcating  Gyres,  but  with  no  Structural  Correl- 
atives ;  Figs.  4768  and  4769. 


Fissures. 


1.  Basisylvian  ... 

2.  Circuminsular. 

3.  Inflected 

4.  Insular 

5.  Orbital 

6.  Orbito-frontal . 

7.  Paracentral  . , . 

8.  Parietal 

9.  Paroccipital.. . 

10.  Postcentral  . . . 

11.  Precentral 

12.  Presylvian 

13.  Subfrontal, . . . 

14.  Subsylvian .... 

15.  Supercallosal . . 

16.  Supercentral  , . 

17.  Superfrontal  . . 

18.  Supertemporal. 

19.  Transinsular  . . 


Aspect. 


Lat.  .j 

Lat. -j 
Lat. 
Lat.  i 


MesaK 
Lat.] 
Lat.] 
Lat.  J 
Lat.  J 

Lat.  J 


Lat.  J 
Lat.  i 


Lat. 
Lat. 
Lat. 


Gyres  separated 
by  them. 


Subfrontal 

Temporal 

Insular 

Adjoining 

Superfrontal. . . . 

Precentral 

Insular 

Subfrontal 

Orbital 

Superfrontal 

Orbital    

Paracentral .... 

Adjoining 

Parietal | 

Subparietal  . , . .  j 

Paroccipital ( 

Subparietal f 

Postcentral I 

Parietal ( 

Precentral I 

Medifrontal J 

Operculum 

Preoperculum . . 

Subfrontal .  ...  I 
Medifrontal  ...  j 
Preoperculum . .  i 
Suboperculum . .  f 

Callosal I 

Fronto-marginal  ( 

Precentral i 

Super  and  medi-  V 

frontal } 

Medifrontal,  ■ .  -  ( 
Superfrontal  ...  J 
Supertemporal..  i 
Meditemporal  . .  j" 

Preinsula I 

Postinsula f 


Figures, 


4767,  4770,  4779. 

47a3,  4785. 

4715.  4718,  4766,  4767, 
4772,  4775,  4777,  4778. 

4793,  4796. 

4753.  4767,  4770,  4778, 
4779. 

4770  (?). 

4718,  4761,  4766. 

4716,  4760,  4767,  4774, 

4775,  4776,  4778,  4779. 
4715,  4760.  4774,  4776, 

4779,  4787,  4788. 

4715.  4767,  4771,  4786, 
4770-4779. 

4716,  4767,  4771,  4775, 
4777-4779. 

4716.  4769,  4760,  4767, 

4776,  4778,  4779,  4784, 
4786. 

4716.  4760,  4767,  4778, 
4779. 

4716,  4767.  4778,  4779. 

4716,  4761,  4766,  4794, 
4766. 

4716.  4767,  4771,  4774, 
4777-4779. 

4716,  4760.  4767,  4773, 

4779. 
4715,  4760,  4767,  4776, 

4778,  4779. 

4715,  4776,  4793. 


*  This  and  the  last  are  not  true  fissures,  but  Joveas  or  shallow  depres- 
sions ;  they  may  not  be  constant  J  see  §  211. 


§  211.  List   of  Inconstant   Mssures,  with   the    Oyres  in 
which  They  Occur  ;  Figs.  4768  and  4769. 


Fissures. 

1.  Adoccipital 

2.  Episylvlan 

3.  Exoccipital 

4.  Fronto-marginal . . 
6.  Hyposylvian 

6.  Intermedial 

7.  Intraparacentral. . 

8.  Medifrontal 

9.  Orbito-frontal 

10.  Postcalcarine  . 

11.  Postoccipital  fovea 
19.  Postparoccipital  . . 

13.  Precuneal 

14.  Preoccipital  fovea. 

15.  Preparoccipital 

16.  Subcentral 

17.  Suboccipital 

18.  Subt.emporal 

19.  Transtemporal 


Gyres. 

Precuneus 

Subparietal 

Occipital  (?) 

Fronto-marginal 

Supertemporal 

Subparietal 

Paracentral 

Medifrontal 

Preorbital 

OcciDital(?) 

Oocijital  (?) 

Paroccipital 

Precuneus 

Subtemporal 

Paroccipital 

Operculum* 

Occipital  (?) 

Media-  and  subtemporal 
Meditemporal 


Figures. 


4767,  4778. 

4715  (?),  4776  (?),  4769. 

4766. 

4767,  4778. 

4769. 

4718. 

4715. 

4762,  4770. 

4718  (?). 


4718,  4766. 


4767,  4770. 
4779. 


§  313.  Prop.  CXXXII.  The  study  of  fissures  upon 
actual  brains  is  facilitated  by  reference  to  diagrams  such 
as  have  been  published  by  Pansch,  Jensen,  Ecker,  and 
others  ;  +  the  present  views  of  the  writer  are  embodied  in 
Figs.  4768  and  4769. 

§  213.  Comments  upon  the  fissural  diagrams  (Figs. 
4768  aiid  4769). — A.  They  represent  the  writer's  views  at 
this  time,  but  are  not  identical  with  those  published  by 
him  three  years  ago  (American  Naturalist,  October,  1886), 
and  are  subject  to  further  modification  with  increasing 
knowledge  of  the  facts.  For  example,  the  small  fissures 
caudad  of  the  occipital  are  but  little  understood,  and  the 
orbito-frontal  of  Giacoraini  may  prove  to  be  more  nea.Jy 
constant  than  now  supposed. 

B.  The  diagrams  are  warranted,  in  most  respects,  by 
the  brains  herein  figured,  although  these  constitute  but 
a  small  portion  of  the  material  employed. 

C.  An  attempt  has  been  made  to  indicate  the  relative 
depth  and  constancy  of  the  fissures,  by  lines  of  three 
degrees  of  width  ;  this  gi-ouping,  however,  is  provisional. 

D.  Excepting  with  the  orbital,  paroccipital,  and  pre- 
cuneal, the  fissural  lines  are  unbranched,  and  without 
contortions. 

E.  As  a  rule,  two  lines  are  connected  only  when  the 
fissures  they  represent  are  always,  or  almost  invariably, 
continuous  in  the  adult. 

F.  These  connections  are  of  two  distinct  kinds,  pri- 
mary, invariable,  and  inevitable  from  the  mode  of  for- 
mation of  the  parts  ;  secondary,  and  more  or  less  com- 
mon, but  not  necessary. 

G.  Invariable  and  apparently  inevitable  fissural  con- 
nections are  (1)  of  the  Sylvian  with  the  basisylvian,  pre- 
sylvian, and  subsylvian,  all  which  might  be  regarded  as 
its  continuations  or  branches  ;  (3)  of  the  callosal  with  the 
hippocampal. 

H.  Usual  connections  are  of  the  occipital  with  the  cal- 
carine, and  of  the  supercallosal  with  the  paracentral,  but 
there  are  occasional  exceptions. 

I.  Common  connections  are  of  the  superfrontal  and 
supercentral  ;  the  precentral  and  subfrontal  ;  the  pre- 
central and  supercentral  ;  the  postcentral  and  parietal ; 
the  parietal  and  paroccipital. 

J.  Occasional  connections  are  of  the  precentral  with 
the  Sylvian,  and  of  the  central  with  the  Sylvian  over  the 
margin  of  the  operculum  ;  in  these  cases,  so  far  as  known 
to  the  writer,  the  junction  is  seldom  very  deep. 

§  314.  From  the  deservedly-popular  fissural  diagrams 
of  Ecker,  the  publication  of  which  has  so  materially  ad- 
vanced the  general  knowledge  of  the  subject,  these  diSer 
mainly  in  the  following  respects  : 

A.  The  omission  of  branches  and  corrugations. 


*  Observed  on  both  sides  of  the  brain  of  an  insane  woman,  No.  2268, 
Museum  of  Cornell  University,  and  on  the  right  of  No.  386. 

t  The  writer  regrets  that  the  admirable  article  by  Dr.  C.  L.  Dana 
( "  Cranio-cerebral  Topography,"  New  York  Medical  Record,  January 
12,  1889,  pp.  29-40,  18  illustrations)  did  not  appear  in  time  for  his  dia- 
gram and  observations  to  be  considered  in  this  connection. 
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Fig.  4768. — Diagram,  nearly  Natural  Size,  of  the  Fissures  upon  the  Mesal  Aspect.  The  outline  and  the  locations  of  the  principal  fissures  are  from 
the  mulatto  brain,  represented  in  Fig.  4766,  which  was  hardened  within  the  cranium.  The  numbers  1-5,  designate  the  five  interlobar  lines 
or  boundaries,  as  follows  :  1,  fronto-temporal ;  2,  inter-frontal ;  3,  fronto-parietal ;  4,  parieto-occipital ;  5,  occipito-temporal.  The  abbreviation 
occlcf.  stands  for  occalcarine  fissure,  the  stem  or  confluence  of  the  occipital  and  calcarine  fissures. 


B.  The  inclusion  of  the   callosal,  inflected,  amygda- 
line,  medifrontal,  precuneal,  and  suljtemporal  fissures. 

C.  The  disjunction  of  the  supercallosal  from  the  para- 
central. 

D.  The  separation  of  the  precentral  from  the  subfrontal. 

E.  The  introduction  of  the  exoccipital  as  probably 
representing  the  true  ' '  ape-flssure  "  of  Wernicke. 


F.  The  combination  of  the  "  transverse  occipital "  of 
Ecker  with  the  caudal  portion  of  his  "  interparietal "  as  a 
distinct  fissural  integer,  the  paroccipital. 

G.  The  designation  of  the  apparently  common  stem 
of  the  occipital  and  calcarine  as  the  occalcarine, 

H..  The  adoption  from  various  writers  of  what  seem 
to  be  the  best  fissural  names  of  a  single  word  each  ;  e.g.. 


olfactory  f. 
basisyluiaa 


tE55S' 


O^^^ 


Fig.  4769. — Diagram,  nearly  Natural  Size,  of  the  Fis-sures  upon  the  Lateral  Aspect.  The  outlines  and  the  locations  of  the  principal  fissures  are  from 
the  mulatto  brain  (323)  represented  in  Fig.  4767,  which  was  hardened  within  the  cranium.  The  numbers,  1-5,  designate  the  interlobar  lines  or 
boundaries  as  follows :  ^,  fronto-temporal ;  2,  inter-frontal ;  3,  fronto-parietal ;  4,  parieto-occipital ;  5,  occipito-temporal ;  M,  the  "  marginal "  gyre ; 
A,  the  "angular"  gyre ;  preop.,  the  preoperoulum.  The  interrogation  points  on  the  lateral  aspect  of  the  occipital  lobe  indicate  the  writer's  doubts 
as  to  the  existence  of  certain  fissures,  or  as  to  the  names  that  should  be  applied  to  them  if  they  do  exist. 
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from  Huxley,  collateral;  from  Owen,  callosal, 
campal,  medifrontal,  subfrontal,  supercallosal ;  from 
Wernicke,  fronto-marginal  ;  from  3 ens,6n^  intermedial  \ 
from  Panscb,  occipital  and  parietal;  from  Schwalbe, 
precentral  and  postcentral ;  from  Meynert,  preoccipital. 

I.  The  substitution  of  several  mononyms  for  poly- 
onyms,  viz.  :  presylma  n  for  ascending  branch  of  the  Syl- 
vian ;  aubsylvian  for  anterior  branch  ;  basisylvian  for  the 
part  ventrad  of  the  presylvian  ;  and  tlie  restriction  of 
Sylvian  to  the  "  posterior  branch." 

J.  The  replacement  of  lingual  lobule  and  fusiform 
lobule  (by  no  means  easy  to  apply  correctly),  by  subcalca- 
rine  gyre  and  subcollateral  gyre,  names  at  once  associated 


calcarine  f 


Fig.  4770. — Ventral  Aspect  of  the  Left  Hemicerebrum  of  an  Adult  Male 
Mulatto.  .322  ;  X  .8.  1,  Ridge  ventrad  of  the  splenium,  representing, 
perhaps,  one  of  the  gyres  described  by  A.  lletzius,  British  Association 
Proceedivffs,  1885. 

Breparatlon. — See  Fig.   4767.     The  olfactory  bulb   has  been  re- 
moved. 

vpitli  the  fissures  vfhich  respectively  constitute  the  dorsal 
boundaries. 

K.  The  use  of  one  and  the  same  word,  fissure,  for  all 
the  cerebral  depressions  excepting  the  two  foveas. 

L.  The  use  of  one  and  the  same  word,  gyi'c,  for  all 
subdivisions  of  the  lobes,  excepting  the  cuneus  and  pre- 
cuneus, already  well  distinguished  by  mononyms. 

§  215.  Points  illustrated  by  Fig.  4770.— A.  The  rela- 
tive length  and  width  of  a  liemicerebrum,  unaltered  ex- 
cepting from  alcoholic  shrinliage. 

B.  The  presence  of  a  distinct  though  rounded  promi- 
nence between  the  frontal  and  the  lateral  portions  of  the 
outlines,  but  the  absence  of  any  such  boundary  between 
the  lateral  outline  and  the  occipital ;  see  Fig.  4781. 

C.  The  narrowness  of  the  olfactory  gyre,  between  the 
fissure  of  that  name  and  the  mesal  margin  of  the  frontal 
lobe. 


Fio.  4771.— Diagram  Ulustrating  the  Effect 
of  the  Convexity  of  the  Cerebral  Surfaces 
upon  the  Apparent  Width  of  the  Gyres. 
Upon  a  cylinder  were  drawn  parallel  lines 
at  the  uniform  distance  of  one  centime- 
tre ;  one  side  of  the  cylinder  was  then 
photographed,  and  the  figure  is  a  repro- 
duction of  the  photograph,  reduced  one- 
half.  The  reduction  of  the  intervals  ac- 
cording to  the  distance  of  the  lines  from 
the  part  nearest  the  eye  illustrates  the 
fact,  not  always  distinctly  recognized, 
that  the  fissures  near  the  periphery  of  a 
cerebral  convexity  always  appear  to  be 
nearer  together  than  they  really  are  ;  the 
intervening  gyres  consequently  appear 
of  less  than  their  actual  width  ;  see,  for 
example,  the  superfi'ontal  gyre  in  Figs. 
4767  and  4772. 

sure  in  the  cat,  Fig.  4698)  which 
constant,  be  called  the  inflected  gyr 


D.  The  distinctly 
zygal  form  of  the  or- 
bital fissure. 

E.  The  length  and 
distinctness  of  the 
subtemporal  fissure. 

P.  The  extension  of 
the  calcarine  fissure 
upon  the  occipital  end 
of  the  hemicerebrum. 

G.  The  presence  of 
a  fissure  (orbito-fron- 
tal  ?)  on  the  orbital 
surface  cephalad  of 
the  orbital  fissure. 

§216.  Points  illus- 
trated upon  Fig.  4772. 
— A.  The  length  and 
independence  of  the 
superfrontal  fissure, 
and  its  close  parallel- 
ism with  the  hemi- 
cerebral  margin. 

B.  The  extent  of 
the  inflected  fissure 
upon  the  dorsal  sur- 
face, outlining,  with 
the  two  dorsal  radii  of 
the  supercentral,  a  U- 
shaped  area  (resem- 
bling the  sigmoid  gyre 
about  the  cruciate  fis- 
might,  if  sufficiently 


superfrontal  f . 


precentral  f .(?) 

supercentral  f. 

inflected  f . 


..  .central  f. 


.precuneal  f. 


Fig.  4772. — Dorso-cephalic  Aspect  of  the  Left  Hemicerebmm  of  a  Mu- 
latto. 332  ;  X  .8.  1.  Caudal  radius  of  the  triradiate  supercentral  fis- 
sure :  2,  strait  between  the  central  and  supercentral  fissures ;  3,  cau- 
dal end  of  paracentral  fissure  (see  Fig.  4766)  ;  4^  cephalic  end  of  the 
same ;  5,  Sylvian  fissure  ;  6,  postcentral  fissure. 
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occipitalis 


as   compared 
its      apparent 


0.  The  apparently  deep  communication  of  the  central 
■with  the  supercentral  fissure  at  3  ;  at  about  the  middle 
„    ^       ^    ,  .  ,.        of   this   strait,   how- 

F.Rfl.  Lobas  panetalis  ever,  is  a  distinct  va- 
dum,  a  shallow  not 
more  than  2  mm.  be- 
low the  surface,  and 
visible  in  an  oblique 
view,  as  in  Pig,  4777. 

D.  The    triradiate 
form  of  the  su- 

■'•  °'*'  percentral  fis- 
sure ;  one  of  its 
dorsal  radii  is  marked 
(1) ;  the  ventral  is  ap- 
parently continuous 
with  the  preoentral, 
but  the  fissure  so 
named  is  shallow  at 
each  end,  as  stated 
under  Pig.  4767. 

E.  The  continuity 
FIG.  4m-Diagr™  of  the  Paroccipital  as    °^  ^^^  postcentral  fis- 

a  Type  of  the  Zygal  Fissures  (originally  sure  WltU  tUe  pane- 
published  in  the  Journal  of  Nervous  aiiA  tal,  which  WOUld  be 
Menial  Disease.  June,  1886).  The  figure  reached  by  the  ex- 
representa  the  dorso-candal  aspect  of  the    ,         .  J'   ^v       !:„„ 

occipital  end  of  the  left  hemicerebrum,  in-  tension  01  ine.  line 
eluding  the  occipital  lobe  and  part  of  the  from  3. 
parietal,  with  the  dorsal  end  of  the  occipi-  p  The  width  of 
talflsBure  (F.  oc.)  and  the  caudal  end  of  ^v  5,,„prf  ,.„„.., 1  o.v,.p 
the  parietal  (f.  ptl.).  The  H-shaped  line  ^"'^  superiioiiuu  gyie 
represents  the  paroccipital  Assure,  bound-  when  thuS  Viewed  Ql- 
ing  the  gyre  of  the  same  name.  The  bar  I'ectly 
of  the  H  constitutes  the  zygon,  or  yoke,  ^^uu 
connecting    the    diverging    branches    at        . -,  i,       ,  -  -  i, 

either  end  ;  from  the  mode  of  formation  Width  When  Seen  Ob- 
the  mesal  branch  is  the  siipe  or  siem(Lat.,  liquely  aS  ,  in  Pig. 
stipes)  and  the  lateral,  the  ramus.  4767  "  see  Fiff   4771 

§  217.  Prop.  CXXXIir.  Fissural  Integer. —Tiiis  term 
(introduced  by  the  writer  in  1886,  Jotir.  of  Nen.  and 
Mental  Disease,  xiii..  No.  6)  is  employed  herein 
to  designate  a  fissure  which  is  independent  in 
some  species  or  individuals,  and  deepest  at  or 
about  the  middle  of  its  length,  corresponding 
nearly  with  the  place  of  its  first  appearance. 
Any  marked  and  frequent  shallowing  of  a  sup- 
posed fissural  integer  is  reason  for  questioning 
its  integrality,  and  for  seeking,  in  other  individ- 
uals and  in  allied  species,  evidence  that  it  really 
consists  of  two. 

For  a  summary  of  the  fissural  connections  ob- 
served by  the  writer,  see  §  213,  F-J.  Constant 
and  apparently  inevitable  branches  {e.g.,  the  pre- 
sylvian  and  subsylvian)  are  not  strictly  integers, 
although  conveniently  treated  as  such.  The 
doubts  respecting  thecentralfissure  are  mentioned 
in  §  353 ;  the  relations  of  fissural  integers,  as 
above  defined,  to  more  extensive  lines  of  depres- 
sion which  are  ideally  continuous  or  may  be  ac- 
tually so  in  some  animals  (e.g. ,  the  alleged  com- 
ponents of  Meynert's  "arched  fissures,"  and  of 
Broca's  "limbic  lobe"  outline,  and  of  the  feline 
anterior  and  postica  fissures  in  respect  to  the 
ventral  arched  fissure  of  the  fox  [see  "  Anat. 
Technology,"  §  1354])  cannot  be  considered 
here. 

§  218.  Prop.  CXXXIV.  The  "interparietal 
fissure  "  of  Ecker  probably  represents  two  fissu- 
ral integers,  the  parietal  and  the  paroccipital,  be- 
cause (1)  in  about  half  the  cases  examined  by  the 
writer  there  are  two  fissures  separated  by  an 
isthmus  of  greater  or  less  width  ;  (3)  when  the 
two  were  continuous  there  was  almost  always  a 
vadum  at  the  point  corresponding  to  the  isthmus  ; 
(3)  eacli  of  the  two  portions,  whether  separate  or 
continuous,  is  usually  deepest  at  or  near  its  mid- 
dle ;  (4)  at  their  first  appearance  in  the  foetus  they  are  al- 
ways completely  independent.* 

*  The  propriety  of  dividing  the  "interparietal"  is  conceded  by  Dana, 
on  p.  34  of  the  New  York  Meaical  Record,  January  12,  1S89. 


§  219.  Points  illustrated  upon  Pig.   4774.— A.    The 
form  of  a  perfect  and  typical  paroccipital  fissure,  very 


inflected  f 

central  f 

supercallosal  f. 

postcentral  f 
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cephalic  stipe 
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paroccipital  g. . 
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.Sylvian  t. 
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Fig.  4774. — Dorso-caudal  Aspect  of  the  Right  Hemicerebrum  of  a  Child 
at  Birth.  478 ;  X  1.  This  figure  was  published  in  the  Journal  of 
Nervous  and  Mental  Disease,  June,  1886.  Other  aspects  of  the  same 
brain  are  ahowu  in  Figs.  4715,  4718,  and  4776. 

symmetrical,  and  completely  independent  of  the  parie- 
tal, although  its  cephalic  ramus  and  what  seems  to  be 


inflected  f. 


precentral  f. 
supercentral  £ 

v^ — central  f. 

postcentral  f. 
Sylvian  f. 

--3 
parietal  £, 
4 

supertemporal  f. 
paroccipital  f. 
paroccipital  g. 
occipital  £ 


Fig.  4775. — Dorso-caudal  Aspect  of  the  Brain  of  a  Foetus,  Measuring  41  ctm.  from  Heel 
to  Bregma,  and  Estimated  at  8  Months.  734;  X  1.  11,  Left  inflected  f.  ;  12, 13,  sepa- 
rate portions  of  the  left  postcentral?);  14,  left  parietal  (?)  ;  16,  left  paroccipital; 
17.  left  supertemporal;  18  (and  5?)  the  lambdoidal  fissures;  19,  left  occipital  f. 
The  remaming  numbers  indicate  fissures  of  doubtful  identity.     See  §  220. 

Preparation .—T\\&  arteries  were  injected  with  starch  mixture  ;  extravasation  took 
place  at  several  points,  especially  the  two  following  :  (1)  into  the  dorsal  part  of  the 
right  occipital  fissure,  converting  it  into  a  kind  of  fossa,  at  the  bottom  of  which  is 
seen  the  unaffected  part  of  the  fissure  ;  (2)  into  the  left  paroccipital  fissure,  separating 
Its  walls  to  some  extent.     The  essential  relations  of  parts  are  not  affected. 

an  extension  of  the  parietal  overlap  and  approach  very 
closely. 

B.  The  peculiar  appearance  of  the  entire  hemicere- 
brum and  of  the  central  fissure  from  this  point  of 
view. 
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§  220.  Points  illustrated  upon  Fig.  4775.— A.  The  de- 
gree of  fissuration  at  this  period. 

B.  The  early  condition  of  the  paroccipital  fissure  as  a 
■upsiloid  (U-shaped),  depressed  line  with  lateral  branches, 
rami. 

C.  The  independence  of  the  paroccipital  fissures  at 
this  period. 

D.  The  absence  of  any  fissure  closely  resembling  the 
"  transverse  occipital." 

E.  The  presence  of  a  short  fissure,  the  lambdoidal  (?), 
near  the  caudal  end  of  each  hemicerebrum  (5,  18) ;  see 
Pig.  47.58,  §  192. 

F.  The  distinctness  of  the  Infiected  fissures  at  this 
period. 

G.  The  difficulties  of  identifying  foetal  fissures  in  the 
condition  of  those  upon  the  frontal  and  parietal  regions 
of  this  specimen. 

§  321.  The  point  illustrated  upon  Fig.  4776,  in  addi- 


paroccipital  g 
paroccipital  f. 


occipital  £      central  f. 
parietal  €\ 


aipertemporal  £ 
Sylviani 


Fig.  4776. — Dorso-caudo-lateral  Aspect  of  the  Bight  Hemicerebrum  of 
a  Cliild  at  Birth,  Partly  Dissected.  478;  X  1-  See  the  lateral  and  dor- 
sal aspects  (Figs.  4715,  and  4774).  1,  Lateral  surface  of  the  zygal  part 
of  the  paroccipital  gyre  ;  this  is,  of  course,  pial,  tout  the  point  of  the 
V-shaped  incision  reached  a  slightly  lower  level  than  the  bottom  of  the 
fissure,  occasioning  the  triangular  cut  area  at  the  bottom  ;  3,  line  rep- 
resenting the  junction  of  the  zygon  with  its  caudal  stipe  ;  .3,  ectal  line 
of  the  caudal  ramus ;  4,  ental  line  of  the  same  :  5,  should  have  crossed 
the  cut  surface  to  the  outcrop  of  the  fissure  marked  7  in  Fig.  4715  ;  6, 
the  exoccipital  f.  (?)  ;  7,  unidentified  fissure  ;  8,  presylvian  f.  ;  9,  post- 
central f.  ;  10,  gyre  between  the  postcenti-al  and  the  parietal  fissures  ; 
11,  cephalic  slope  of  the  cut  surface  ;  12,  cephalic  ramus. 

Preparation. — By  reference  to  the  lateral  aspect,  Fig.  471B,  the 
paroccipital  fissure  will  be  seen  to  be  indicated  by  the  name  itself,  con- 
nected with  the  middle  of  the  zygon,  and  by  the  numbers  6  and  8, 
connected  respectively  with  the  cephalic  and  caiTdal  rami.  For  the 
present  figure  a  wedge-shaped  piece  was  removed  by  two  incisions 
starting  respectively  at  the  tip  of  the  l-anii  and  meeting  at  an  obtuse 
angle  at  the  fissure  marked  7  in  Fig.  4715,  and  recognized  as  part  of 
the  supertemporal  in  Fig.  4776.  The  removal  of  this  piece  exposed 
the  lateral  aspect  of  the  paroccipital  gyre  and  of  the  gyres  adjoining 
it  cephalad  and  caudad ;  also  the  depth  of  the  zygon  and  the  two 
rami. 

tion  to  some  equally  well  exhibited  upon  Figs.  4715  and 
4774,  is  the  greater  depth  of  the  paroccipital  zygon  at 
the  middle  of  its  length,  a  fact  hardly  compatible  with 
the  supposition  that  it  is  only  a  caudal  extension  of  the 
parietal,  or  that  the  caudal  stipe  and  ramus  constitute  an 
independent  fissure,  the  ' '  transverse  occipital  "  of  Ecker. 

§  222.  Prop.  CXXXV.  A  cerebral  fissure  is  a  narrow 
space  vacant  of  brain  tissue  and  containing  only  a  fold 
of  pia  with  blood-vessels  ;  yet  it  has  many  and  sometimes 
important  relations,  a  complete  account  of  which  would 
embrace  between  thirty  and  forty  distinct  topics.  Every 
fissure  demands  monographic  treatment,  but  the  limits 
of  this  article  permit  only  one  to  be  discussed  with  even 
approximate  completeness,  although  another,  the  paroc- 
cipital has  been  briefly  considered  (§  217)  in  illustrating 
certain  difficulties  of  fissural  study. 

§  223.  Prop.  CXXXVI.  Pre-eminent  importance  of 
the  central  fissure, — Taking  all  things  into  account,  the 


central  fissure  demands  first  and  fullest  consideration  ; 
there  is,  indeed,  no  fact  concerning  it  that  is  not  worth 
recording  or  that  may  not  prove  significant  morphologi- 
cally or  practically  valuable.  The  order  in  which  the 
following  topics  are  presented  is  far  from  perfect,  but  it 
may  serve  to  indicate  the  many-sidedness  of  these  cere- 
bral features  ;  to  save  space  the  pronoun  it  will  com- 
monly designate  the  central  fissure. 

§  224.  The  name. — It  has  been  called,  to  use  the  Latin 
forms,  fissura,  sdssura,  and  sulcus,  with  the  qualifying 
adjectives  centralis,  llolandica  and  pottero-parietalis,  all 
these  having,  of  course,  appropriate  equivalents  in  the 
various  modern  languages.  The  writer's  doubts  as  to 
the  utility  of  discriminating,  at  present,  between  fissures 
and  sulci,  have  been  expressed  in  §  200;  tiote.  His  rea- 
sons for  preferring  central  to  JRolandic  are  given  in  the 
article  Anatomical  Terminology. 

§  225.  General  location  and  direction. — On  the  dorso- 
lateral aspect  of  the  cerebrum  at  about  the  middle  of  its 
length  ;  from  a  point  at  or  near  the  dorsimesal  margin, 
it  extends  latero-cephalad  at  an  angle  of  about  67  degrees 
with  the  meson,  or  about  134  degrees  with  its  opposite.* 

§  226.  Dimensions. — Among  adult  hemicerebrums  in 
the  museum  of  Cornell  University  the  length  of  the  fis- 
sure, measured  in  a  straight  line  between  the  two  ends, 
varies  from  8  to  10.5  ctm.,  the  usual  length  being  about 
9.5  ctm.,  or  about  one-fourth  of  the  entire  circumference 
of  a  cerebrum  as  measured  in  a  dorso- ventral  plane  inter- 
secting the  fissure  at  about  the  middle  of  its  length.  If 
measured  along  the  sinuosities,  as  if  the  fissure  were 
straightened  out,  the  length  may  be  one-seventh  greater 
than  if  measured  across  the  curves.  The  greatest  depth 
varies  from  10  to  15  millimetres. 

§  227.  Relation  to  ental  elevations. — There  is  no  evi- 
dence of  any  special  collocation  between  it  and  any  ental 
elevation,  in  man  or  any  other  mammal  ;  hence,  though 
so  deep,  it  is  not  a  total  but  a  partial  fissure  (§  200,  A). 

§  228.  Constancy. — There  is  known  to  the  writer  no 
case  of  the  absence  of  the  central  fissure  in  an  adult  or 
after  the  sixth  month  of  foetal  life. 

§  229.  Topographical  importance. — This  is  well  indi- 
cated in  the  following  vigorous  declarations  of  Wagner 
and  Ecker  :  "  Man  muss  sie  immer  zuerst  aufsuchen,  um 
nch  von  da  in  dem,  scheinbaren  Chaos  der  Hirnwindun- 
gen.  .  .  ."  "  Bildet  sie  die  den  sichersten  Ausgangs- 
punkt  fur  die  Aufsuchung  der  Windungen.     .     .     ." 

§•280.  Form,  or  course  in  detail. — According  to  Broca 
it  normally  presents  two  cephalic  convexities  with  an 
intermediate  caudal  convexity.  In  most  adults  it  is 
certainly  more  or  less  serpentine  or  tortuous,  and  the 
regular  curves  are  sometimes  distinct ;  but  three  cephalic 
convexities  have  been  observed  in  sufficient  number  to 
show  the  need  of  careful  observation  and  tabulation. 

§  231.  Branches. — Offshoots  from  the  central  are  usu- 
ally rather  short  and  straight,  starting  at  the  summits  of 
the  curves  ;  but  in  the  brain  presenting  the  most  decided 
curvatures  (Fig.  4778)  there  is  scarcely  any  branching. 

§  233.  Junctions. — So  far  as  the  writer  is  aware,  con- 
nections between  the  central  and  other  fissures  (except- 
ing the  intercerebral,  §  236)  are  rare,  and  incomplete,  or 
shallow  when  they  occur  ;  e.g.,  in  Fig.  4777,  where  the 
concealed  vadum  between  the  central  branch  and  the  su- 
percentral  nearly  reaches  the  surface,  and  in  Fig.  4778, 
where  there  is  also  a  nearlj'  invisible  vadum  just  at  the 
apparent  union  of  the  supercentral  with  the  central. 
The  occasional  confluence  of  the  central  with  the  Sylvian 
over  the  margin  of  the  operculum  is  commonly  shallow, 
but  sometimes  quite  deep,  as  in  the  right  hemicerebrum 
of  James  Burk,  figured  by  Mills,  Journal  of  Nerwus  and 
Mental  Disease,  vol.  xiii.,  September,  1886.  The  depth 
of  such  straits  should  always  be  stated. f 

*  In  a  foetal  brain  figured  by  Leuret  and  G-ratiolet  {PI,  xxix.)  the  fis- 
sure forms  nearly  a  right  angle  with  the  meson. 

t  On  the  right  of  No.  .385  (supposed  to  be  from  an  insane  person)  the 
ventral  end  of  the  central  fissure  is  bifurcated  ;  between  it  and  the  Syl- 
vian is  a  distinct  fissure  having  a  cephalo-caudal  direction ;  on  both 
sides  of  another  insane  brain  (2268).  in  the  same  region  is  a  fissure, 
oblique  on  the  left,  triradiate  on  the  right :  apparently  continuous  with 
the  central,  but  really  separated  by  the  vadum ;  this  may  be  called  the 
subcentral  fissure. 
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§  333.  Points  illustrated  upon  Pig.  4777.— The  visibil- 
ity, in  an  oblique  view,  of  a  feature  invisible  in  either 


precentral  f. 


supercentral  f . 


Sylvian  f . 


postcentral  f, 


Fig.  47TT. 


-Dorso-lateral  Aspeot  of  Part  of  the  Left  Hemicerebrum  of  the 
Mulatto  Brain  represented  in  Fig.  4767. 


direct  view,  dorsal  (Fig.  4773),  or  lateral  (Fig.  4767,  31), 
viz.,  the  existence  of  an  isthmus  separating  the  ceph- 
alic branch  of  the  central  fissure  from  the  caudal  branch 
of  the  supercentral,  and  thus  maintaining  the  continuity 
of  the  precentral  eyre. 
§  334.  Points  illustrated  upon  Pig.  4778.— A.  The  un- 

inflected  f. 

supercentral  £. 

precentral  f 
supetfiroufal  £■ 

Bubfhmtal  ij Af 

presjlviatL  £ — ^ 


orbital  f.  — 
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quently.  Among  twenty -five  adult  hemicerebrums  in  the 
museum  of  Cornell  University,  January  5,  1889,  with 
five  the  fissure  distinctly  fails  to  reach  the  margin  ; 
with  four  it  just  reaches  It  ;  with  the  other  sixteen  it  ex- 
tends upon  the  mesal  surface  for  at  least  one  centimetre  ; 
so  far,  therefore,  as  concerns  these  undisturbed  prepara- 
tions, the  central  fissure,  although  mainly  lateral,  is  en- 
titled to  mesal  representation  in  sixty-five  per  cent. 

§  387.  Special  location. — About  midway  between  a 
line  coinciding  with  the  precentral  and  supercentral  fis- 
sures ceplialad,  and  a  line  coinciding  with  the  postcentral 
and  ventral  part  of  the  parietal  caudad. 

§  338.  Geometrical  relations  to  the  hemicerebrum  as 
a  whole.* — A.  A  straight  line  representing  the  greatest 
length  (fronto-occipital  diameter)  of  the  cerebrum  usu- 
ally crosses  at  or  near  the  ventral  end  of  the  fissure.  B. 
If  the  middle  of  this  line  be  determined,  the  venti'al  end 
of  the  fissure  will  be  found  cephalad  of  the  point  at  a 
distance  equal  to  about  one-tenth  of  the  entire  line.  C. 
If  a  perpendicular  be  drawn  dorsad  from  the  middle  of 
this  line,  it  will  intersect  the  fissure  at  about  the  middle 
of  its  length.  D.  If  the  distance  from  the  angle  between 
the  frontal  and  orbital  outlines  to  the  angle  between  the 
occipital  and  ventral  outlines  be  measured  along  the  me- 
sal margin  of  the  hemicerebrum,  the  dorsal  end  of  the 
fissure  will  be  found  at  a  distance  of  about  fifty-eight 
hundredths  of  the  whole  from  the  orbito-frontal  angle. 
E.   On  the  mesal  aspect,  if,  from  a  line  representing  the 
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Fig.  4778. — Lateral  Aspect  of  the  Left  Hemicerebrum  of  an  Adult  Hungarian  Carpenter,  Presenting  an  Unusual  Degree  of  Fissuratlon.  385  ;  X  .6. 
Pre^fwaiion.— The  hemicerebrum  was  hfirdened  re.sting  upon  the  mesal  surface,  and  apparently  with  little  change  in  form.     The  right  was  like- 
wise numerously  fissured.    Of  the  unidentified  fissures  the  only  ones  that  seem  to  call  for  comment  here  are  9  and  10,  which  are  transtemporal  fis- 
sures, and  16,  a  well-marked  hyposylvian. 

usual  number  of  minor  fissures,  especially  of  the  slight 
depressions  which  are  called  fossulm. 

B.  The  three  cephalic  curves  of  the  central  fissure, 
and  their  decided  character. 

C.  The  extent  of  the  supertemporal  fissure. 

D.  The  continuity  of  the  postcentral,  parietal  and  par- 
occipital  fissures. 

E.  The  union  of  the  presylvian  and  subsylvian,  and 
the  concomitant  separation  of  the  preoperculum  from 
the  postoperculum. 

P.  The  length  of  the  presylvian. 

G.  The  two  dorsal  branches  of  the  Sylvian,  and  the 
distinct  hyposylvian  branch  (16). 

H.  The  crossing  of  the  temporal  lobe  ventrad  of  the 
supertemporal  fissure  by  two  transtemporal  fissures. 

§  335.  Bifurcation. — Terminal  division  of  the  central 
fissure  at  either  end  is  rare  ;  there  are  but  two  instances 
of  it  among  the  brains  examined  by  the  writer. 

§  336.  Relation  to  the  mesal  aspect. — Ecker  and 
Quain  imply  that  the  central  fissure  usually  ends  at  or 
near  the  dorsal  margin  ;  Gegenbaur  and  Schwalbe  admit 
that  it  may  cross  the  margin  occasionally  or  even  f  re- 


greatest  length  of  the  hemicerebrum,  there  be  drawn  a 
perpendicular  passing  the  caudal  margin  of  the  callosum, 
it  will  commonly  meet  the  dorsal  end  of  the  central  fis- 
sure at  the  margin  of  the  hemicerebrum. 

§  339.  The  fissure-plane. — This  term  is  employed  to 
designate  the  entire  length  and  depth  of  the  fissure  ;  the 
fissure-line  is  the  ectal  or  superficial  margin  of  the  plane. 
If  a  hemicerebrum,  hardened  in  the  cranium,  be  tran- 
sected obliquely  along  the  course  of  the  central  fissure, 
and  either  half  be  so  held  that  the  mesal  surface  coincides 
in  direction  with  the  visual  axis,  the  following  points 
may  be  noted  :  A.  The  dorsal  half  of  the  exposed  sur- 
face (including  both  the  cut  area  and  the  interfissural) 
constitutes  very  nearly  the  quadrant  of  a  circle,  rounded 
at  the  dorso-mesal  angle  where  the  fissure  cuts  the  mar- 
gin. B.  The  ectal  (superficial)  margin  of  the  fissure 
plane  coincides  very  nearly  with  the  periphery  of  the 
quadrant.     C.  The  ental  margin,  the  line  formed  by  the 

*  The  surgically  and  pathologically  important  relations  of  the  central 
fissure  to  the  cranium  and  scalp  are  considered  in  the  article  Surgery 
of  the  Brain  ;  also  in  The  Medical  Record,  January  12,  1889. 
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bottom  of  the  Assure,  is  neither  depressed  at  its  middle, 
as  with  most  fissures,  nor  even  straight,  hut  actually 
lower  at  the  ends  than  at  the  intermediate  region. 

§  240.  How  to  distinguish  from  adjoining  fissures. — 
When  the  precentral  is  separate  from  the  supercentral, 
and  the  postcentral  from  the  parietal,  the  central  is  not- 
ably longer  than  either.  "When  these  two  pairs  of  fis- 
sures unite,  however,  it  is  the  middle  of  the  group  of 
three  fissures  at  about  the  middle  of  the  hemicerebrum 
having  a  general  dorso-ventral  direction.  The  following 
characters  should  be  noted  in  case  of  doubt :  its  greater 
depth  and  length  ;  its  extension  across  the  dorsal  margin 
into  the  paracentral  gyre  ;  its  location  relatively  to  the 
entire  length  of  the  cerebrum,  and  the  angle  it  forms 
with  the  margin  ;  its  more  complete  independence,  and 
the  usual  absence  of  terminal  forks. 

§  241.  Comments  upon  Fig.  4779. — Pending  the  de- 


F.  The  condition  of  the  minor  fissures  as  sharp  in- 
cisions rather  than  as  slight  depressions,  like  those  in 
the  Hungarian  brain  (Fig.  4778). 

G.  The  visibility  of  the  insula,  at  least  equal  to  that  in 
the  mulatto  (Pig.  4767).  Whether  any  of  this  condition 
is  due  to  the  pressure  during  hardening  which  may  have 
occasioned  also  a  peculiar  roundness  of  the  temporal 
lobe,  it  is  impossible  to  determine,  and  Dr.  Dwight  does 
not  Becall  the  condition  of  the  parts  when  the  brain  was 
removed. 

H.  The  great  length  of  the  supertemporal  fissure,  and 
its  dorsal  subdivision. 

I.  The  bifurcation  of  the  Sylvian  fissure,  constituting 
perhaps  an  episylvian  and  hyposylvian  as  in  the  mulatto. 

K.  The  complete  independence  of  the  precentral  and 
subfrontal  fissures. 

L.  The  union  of  the  proximal  parts  of  the  presylvian 
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Fro.  4779.— Lateral  Aspect  of  the  Left  Hemicerebrum  of  Chauncey  Wright,  a  Distinguished  Philosophical  Writer,  who  died  In  1875  at  the  age  of  4B. 
X  .85  (see  Pig.  4781). 

Preparation. — The  brain  was  removed  with  care  (in  the  usual  way)  and  hardened  in  zinc  chloride ;  there  seems  to  have  been  considerable  dorso- 
ventral  sinking  and  lateral  spreading.  In  the  absence  of  a  cast  or  measurements  of  the  cranial  cavity,  it  is  of  course  impossible  to  say  how  exten- 
sive this  distortion  has  been  ;  enough,  probably,  to  account  for  the  flatness  of  the  dorsal  surface,  and  the  consequent  foreshortening  of  the  Assures 
of  that  region  as  seen  from  the  side,  but  not  sufficient  to  have  produced  the  great  width  of  the  prefrontal  lobes,  noted  under  Fig.  4781.  The  figure 
accompanying  Dwight^a  suggestive  remarlts  upon  this  brain  (American  Academy  Proceedings^  1877,  xiii.,  pp.  210-215)  is  stated  to  be  somewhat 
diagrammatic,  largely,  apparently,  for  the  sake  of  exhibiting  the  entire  lateral  aspect  to  better  advantage. 


tailed  study  and  description  of  this  very  interesting  brain 
by  the  writer,  to  whom  it  has  been  generously  loaned 
from  the  Museum  of  Harvard  Medical  School,  with  the 
consent  of  its  preparator  and  first  describer,  Dr.  Thomas 
Dwight,  the  professor  of  anatomy,  the  following  points 
may  be  noted  :  A.  The  great  length  of  this  hemicere- 
brum as  compared  with  that  of  the  mulatto  (Fig.  4767). 

B.  The  special  length  of  the  caudal  part,  whether  the 
central  or  the  Sylvian  fissure  be  taken  as  the  dividing  line. 

C.  Tlie  height  of  the  frontal  region. 

D.  The  apparently  slight  extent  of  the  prefrontal  lobe  ; 
apparently,  because,  as  is  shown  upon  the  dorsal  outline, 
(Fig.  4781),  a  large  part  of  this  region  is  invisible  from 
the  side,  and  is  of  unusual  width. 

E.  The  simplicity  of  the  visible  gyres,  due  to  the  few 
contortions  of  the  main  fissures,  and  the  comparative  in- 
frequency  of  minor  ones  ;  visible,  because  the  unseen 
cephalic  surface  of  the  prefrontal  lobe  presents  a  much 
greater  complexity. 


and  subsylvian  fissures,  so  as  to  separate  the  pre-  and 
postoperculum. 

M.  The  presence  of  an  unusual,  curved  fissure  (14) 
ventrad  of  the  postcentral. 

N.  The  crossing  of  the  temporal  region  ventrad  of  the 
supertemporal  fissure  by  several  irregular  fissures  (trans- 
temporal). 

O.  The  complication  of  the  zygal  form  of  the  orbital 
fissure  by  a  branch  extending  cephalad  from  the  middle 
of  the  z3'gon. 

P.  The  complete  interruption  of  the  central  fissure  by 
an  isthmus  which  is  more  clearly  indicated  in  the  dorsal 
outline  (Fig.  4781). 

Q.  The  rounded  form,  fullness,  or  "  plumpness "  of 
the  gyres,  remarked  by  Dr.  Dwight. 

§  242.  Anomalies  of  the  central  fissure. — There  are 
two  conditions  of  the  central  fissure  that  are  so  unusual 
as  to  be  properly  termed  anomalous,  viz.,  its  complete 
interruption,  and  its  duplication. 
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§  243.  Duplication. — Giacomini  and  Calori  have  each 
described  a  brain  in  which  there  are  apparently  two  cen- 
tral Assures,  nearly  parallel  and  distinctly  separated  by 
an  "  intercentral  gyre." 

§  244.  Interruption. — As  shown  in  Pigs.  4779  and 
4781,  the  central  Assure  is  completely  interrupted  on 
both  sides  of  the  brain  of  Chauncey  Wright,  the  isth- 
mus *  being  fully  on  a  level  with  the  adjacent  gyres. 
The  brain  of  Dr.  Fuchs,  figured  by  Wagner,  exhibited  a 
like  peculiarity,  and  the  complete  interruption  has  now 
been  recorded  for  at  least  ten  (perhaps  twelve  or  four- 
teen) hemicerebrums,  a  very  small  proportion  of  the 
enormous  number  of  brains  examined. 

§  245.  Points  illustrated  upon  Fig.  4780.— A.  The  in- 


FlG.  4780.— Diagrams  of  the  Right  and  Left  Central  Fissure  Regions  of 
a  Foetus,  5ti  ctm.  Long  and  Estimated  at  20  Weeks.    827  ;  X  2. 

terrupted  condition  of  both  central  fissures  at  their  first 
formation. 

B.  The  lack  of  symmetry  ;  on  the  right  are  two  parts, 
the  right  ventral  (V)  being  2  mm.  deep  at  its  middle  and 
the  dorsal  (D)  2.5  mm.;  on  the  left  are  three  distinct  di- 
visions— the  dorsal  parallel  with  the  meson,  the  lateral 
at  right  angles  with  it,  and  the  ventral  oblique. 

§  246.  Partial  interruption. — Dwight  and  Heschl  have 
called  attention  to  the  not  infrequent  presence  of  a  va- 
dum.or  shallow  in  the  depths  of  the  central  fissure,  com- 
monly nearer  the  dorsal  end  ;  among  1,087  hemicere- 
brums examined,  Heschl  found  in  152  (about  fourteen 
per  cent.)  an  elevation  rising  from  one-sixth  to  five-sixths 
of  the  entire  depth  of  the  fissure,  and  suggests  that  the 
rare  cases  of  complete  interruption  result  from  the  greater 
development  of  this  feature.  In  view  of  these  observa- 
tions the  vadum  should  always  be  looked  for.' 


Fio.  4781.— Dorsal  Outline  of  the  Cerebrum  of  Chauncey  Wright,  Includ- 
ing only  the  Central  and  Occipital  Fissures.     X  .5. 

§  247.  Points  illustrated  upon  Fig  4781.— A.  The  un- 
usual width  and  squareness,  of  the  prefrontal  lobes, 


*  This  term  is  equivalent  to  pU  de  passage,  aunectent  convolution  and 
bridging  convolution  ;  the  latter  is  misleading,  for  the  interruption  of  a 
fissure  has  no  analogy  with  a  bridge,  but  rather  with  a  dam,  dyke,  or 
isthmus,  absolute  size  being  of  no  moment. 


whence  a  direct  lateral  view  of  either  hemicerebrum  fails 
to  include  what  is,  on  the  whole,  the  most  richly  fissured 
surface  ;  see  Fig.  4779. 

B.  The  complete  interruption  of  the  central  fissure  on 
each  side  by  an  isthmus  which  is  level  with  the  general 
surface  and  thus  unites  the  precentral  and  postcentral 
gyres  (see  §  244). 

§  248.  Time  of  first  appearance. — Nearly  all  writers 
state  that  the  central  fissure  is  formed  about  the  end  of 
the  fifth  month,  the  twentieth  week.  The  following  ob- 
servations show  that  there  is  probably  some  variation  in 
this  respect,  or — as  is  perhaps  equally  probable — that 
the  length  of  the  foetus  varies  considerably  at  the  same 
stage  of  fissural  development.  In  fcetuses  827  and  1817, 
respectively  56  and  65  ctm.  long,  the  fissure  is  vague  or 
absent  ;  in  1820,  61  ctm.  long,  it  is  distinct  and  deep  ; 
in  2278,  67  ctm.  long,  it  is  well-developed,  and  several 
other  lateral  fissures  are  visible. 

§  249.  Relative  order  of  appearance. — Excluding  the 
transitory  fissures  (Fig.  4756)  and  the  lambdoidal  (which 
may  be  transitory)  the  central  is  apparently  the  first  of 
the  lateral  fissures  to  be  developed  after  the  Sylvian  (Fig. 
4759).  But  some  of  the  writer's  preparations  indicate 
that  this  order  may  not  be  invariable  ;  in  2081  the  parie- 
tal and  supertemporal  are  more  advanced  than  the  cen- 
tral ;  in  1817  there  is  no  trace  of  a  central,  although  both 
superfrontals  are  distinct.  Numerous  and  careful  obser- 
vations are  needed  on  this  point. 

§  250.  Form  in  the  foetus. — When  first  distinctly 
formed,  the  fissure  line  is  nearly  straight,  with  a  slight 
cephalic  convexity  (Fig.  4759). 

§  251.  Proximate  cause. — According  to  W.  Krause(a3 
stated  in  Qnain,  ii.,  332),  in  the  foetus,  between  the  fourth 
and  sixth  months,  the  medicerebral  vein  is  connected 
with  the  longitudinal  sinus  by  a  vein  which  atrophies 
later  ;  the  writer  has  not  been  able  to  consult  Krause's 
original  statement,  or  to  verify  its  accuracy. 

§  252.  Relation  to  primitive  fissures. — There  is  no 
good  reason  for  regarding  either  of  the  three  radiating, 
presumably  transitory,  fissures  shown  in  Fig.  4756,  as 
the  direct  precursor  of  the  central. 

§  353.  Integrality. — For  the  definition  of  fissural  in- 
teqer  see  §  217.  The  occasional,  complete  interruption 
(§  244),  the  not  infrequent  existence  of  a  vadum  (§  246), 
and  the  mode  of  apj^iearance  in  one  case  (Fig.  4780),  sug- 
gest the  possibility  that  the  central  consists  really  of  two 
fissural  integers,  commonly  connected,  and  comparable, 
perhaps,  with  the  parietal  and  paroccipital  (§  217).  For 
the  present,  however,  it  seems  justifiable  and  certainly 
more  convenient  to  regard  the  conditions  above  named 
as  anomalous,  and  to  treat  the  central  as  a  single  fissure. 

§  254.  Lateral  variation. — Clevenger  states  that  it  is 
usually  located  farther  caudad  on  the  left  side  than  on 
the  right ;  its  relations  to  motor  areas  would  lead  one  to 
expect  considerable  lateral  variation  in  position,  direction, 
and  shape. 

§  255.  Physiological  and  surgical  relations.— It  is  com- 
pletely surrounded  by  important  motor  areas,  and  its 
exact  relations  to  the  cranium  and  surface  of  the  scalp 
are  of  great  pathological  and  surgical  importance  ;  these 
matters  are  considered  in  Vol.  I.  of  this  work,  pp.  642- 
648,  and  in  Surgery  of  the  Brain,  in  this  volume. 

§256.  Psychological  relations. — Clevenger  has  a  sug- 
gestive paper  {Journal  of  Nermiis  and  Mental  Disease, 
April,  1880)  on  the  ratio  between  the  location  of  this  fis- 
sure and  the  intelligence  of  the  individual  or  species  ; 
although  unable  to  admit  his  identification  with  the  cru- 
ciate fissure  of  Carnivora,  or  to  accept  all  his  conclusions, 
the  writer  regards  the  determination  of  the  relative  bulk 
of  the  precentral  (frontal)  region  of  the  cerebrum  and 
the  postcentral  (occipito-parieto-temporal)  region  as  of 
great  importance,  in  connection  with  the  comparison  be- 
tween individuals  and  species  in  respect  to  intellectual 
power  and  voluntary  inhibition  or  self-control. 

§  257.  Condition  in  other  Primates. — In  the  apes  and 
in  all  the  ordinary  monkeys  the  fissure  is  readily  recog- 
nized ;  e.g.,  in  the  Macncus,  Fig.  4788. 

§  258.  Carnivoral  representative. — By  various  authors 
(see  "  Anat.  Technology,"  §  1370)  it  has  been  homologized 
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■with  the  following  fissures  of  the  cat  and  dog  :  super- 
orbital,  ansata,  coronal,  and  cruciate.  Notwithstanding 
the  similar  relations  of  the  central  and  cruciate  fissures 
to  motor  areas,  the  question  of  their  homology  (morpho- 
logical identity)  must  be  held  as  yet  undetermined  ;  see 


.frontal  lobe 


operculum 


temporal  lobe 


collateral  f. 


olfactory  bulb — 

olfactory  crus — 

optic  nerve.., 
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Fig.  4782.— Ventral  Aspect  of  the  Left  Hemicerebrum  of  a  Foetus,  Size 
and  Age  Unknown.  1830  ;  X  1.  The  lateral  aspect  of  the  same  prep- 
aration is  shown  in  Fig.  J769.     See  §  264. 

also  the  writer's  remarks  in  Journal  of  N'enous  and  Men- 
tal Disease.  July,  1883. 

§  359.  Prop.  CK.^SJiYll.— Collocation  of  fismres  with 
cranial  sutures. — In  the  adult  the  dorsal  end  of  the  oc- 
cipital fissure  has  a  notably  constant  position  at  the  me- 
sal  angle  of  the  lambdoidal  suture,  as  seen  in  Fig.  4684. 
With  foetuses  of  between  three  and  seven  months  this 
suture  is  decidedly  caudad  of  the  occipital  fissure,  but  is 
distinctly  collocated  with  the  lambdoidal  fissure  (Fig. 
4758)  ;  this  collocation  does  not  persist  after  the  seventh 
month,  and  it  is  not  yet  known  whether  the  fis- 
sure disappears  or  changes  its  position.  The 
approximate  collocations  of  the  central  and 
other  fissures  with  sutures  are  considered  in  the 
article  Surgery  of  the  Brain. 

§  260.  Prop.  C'XXXVIII.  Supergyres  and' 
Bubgyres. — The  ectal  surfaces  of  two  adjoining 
gyres  are  commonly  at  about  the  same  level, 
excepting  for  a  marked  change  in  the  general 
contour  of  the  cerebrum,  as,  e.g.,  at  its  several 
margins.  But  sometimes  one  gyre  may  be  de- 
veloped much  more  than  its  neighbor,  and  en- 
croach upon  it  so  as  to  conceal  it  more  or  less 
completely.  The  covering  gyre  may  be  called 
a  supergyre,  and  the  covered  a  subgyre. 

§  261.  Prop.  CXXXIX.  Superfssures  and 
subfissures. — These  terms  are  employed  herein 
to  designate  the  fissures  which  result  from  the 
formation  of  supergyres  and  subgyres.  The 
line  of  overlapping  of  a  supergyre  is  a  superfis- 
sure,  as  also  is  the  line  of  junction  of  two  su- 
pergyres meeting  from  opposite  directions.  A 
subfissure  is  one  which  is  concealed  by  a  super- 
gyre, and  invisible  until  the  lips  of  the  superfis- 
sure  are  divaricated. 

§   262.    Prop.    CXL,      Normal,   human  sub- 


diagram.  Fig.  4765  (B),  the  insula  is  a  part  of  the  cor- 
tex, which,  at  one  period  wholly  superficial,  is  gradually 
covered,  more  or  less  completely,  by  converging  folds  of 
the  adjacent  regions.  The  insula  thus  becomes  a  sub- 
gyre,  while  the  operculum,  preoperculum,  subopercu- 
lum,  and  postoperculum  are  supergyres.  For  other  su- 
pergvres  see  §§  271  and  273. 

§  264.  Points  illustrated  by  Fig.  4783.— A.  The  con- 
tinuity of  the  insula  with  the  lateral  root  of  the  olfactory 
crus. 

B.  The  partial  covering  of  the  insula  at  this  period. 

C.  The  thickness  and  roundness  of  the  margin  of  the 
operculum. 

D.  The  formation,  at  this  period,  of  the  presylvian  fis- 
sure, constituting  the  cephalic  limit  of  the  operculum, 
but  the  non-existence  of  a  subsylvian  fissure. 

E.  The  length  of  the  olfactory  bulb  at  this  period,  as 
compared  with  its  crus,  which  latter  is  the  longer  in  the 
adult. 

F.  The  concealment  of  the  entire  olfactory  fissure  by 
the  olfactory  bulb  ;  in  the  adult,  usually,  the  fissure  pro- 
jects considerably  beyond  the  bulb  (Fig.  4689). 

§  365.  Prop.  CXLII.  The  insula  has  notable  topo- 
graphical relations  with  («)  the  several  operculums,  (b) 
the  claustrum  and  lenticula.  Although  perhaps,  upon 
the  whole,  most  developed  in  man,  relatively  to  the 
size  of  the  entire  brain,  it  is  perfectly  distinct  in  apes 
and  monkeys,  in  dogs,  the  porpoise,  and  (according  to 
Spitzka)  in  several  other  mammals  ;  its  comparative  an- 
atomy and  its  human  variations  are  fruitful  and  impor- 
tant subjects  for  further  observation  ;  see  the  papers  by 
Spitzka  (iV.  r.  Med.  Record,  January  6,  1879),  Eber- 
staller  {Anat.  Anzeiger,  May  15,  1888,  p.  382,  and  "refer- 
ences there  given),  and  the  writer  (Jour,  of  Nerv.  and 
Mental  Disease,  xii. ,  July,  1885). 

§  266.  Points  illustrated  on  Fig.  4783.— A.  The  loca- 
tion and  common  form  of  the  insula. 

B.  The  existence  of  fissures  and  intervening  gyres, 
radiating  in  general  from  its  summit. 

C.  The  division  of  tlie  whole  by  a  somewhat  deep 
fissure,  the  transinsular  (2),  into  a  cephalic  region,  prein- 


fissures  are  the  circuminsular,  which  encircles  Fib.  4783.— Right  Adult  insula,  Exposed  from  the  Lateral  Aspect. 

the    insula   (Fig.   4785),    the   transinsular   and     T"^  ^'^'''S '■±^Zff'!!!,'^^'^' ^'^''l':^^^^ 

.'■      o,  /'  .     .      .         ,      6.  crus  :   t.  oreceniculum :  8.  nostceniculum. 


others  crossing  the  surface  of  the  insula  (Figs, 
4713  and  4783),  and  those  which  indent  the  ental  or  in- 
sular surfaces  of  the  operculums  (Fig.  4784).  Unusual 
subfissures  appear  in  Fig.  4787,  after  the  removal  of  the 
unusual  supergyre  ;  superfissures  are  shown  also  in  Fig. 
4788. 

§  263.  Prop.  CXLI.  The  insula  ("island  of  Reil") 
and  the  operculum  constitute  normal  and  typical  exam- 
ples of  subgyres  and  supergyres.  As  may  be  seen  in 
Figs.  4715,  4732,  4759,  4760,  4783,  and  4784,  and  in  the 


6,  crus  :  7,  pregeniculum ;  8,  postgeniculum. 


480  ;  X  1.    1,  Cen- 
nerve ;  5,  optic  tract ; 


sula,  and  a  caudal,  postinsula.  Other  views  of  the  in- 
sula, young  and  adult,  are  given  in  Figs.  4759, 4760,  4763, 
4767,  4779,  4783,  and  4785. 

§  367.  Prop.  CXLIII.  The  operculum  is  not  strictly 
a  single  gyre  but  includes  portions  of  at  least  two,  the 
precentral  and  the  subf rental ;  it  is  as  if  the  eastern  half 
of  the  southern  extremity  of  Africa  were  owned  by  the 
Dutch  and  the  western  by  the  English,  each  half  having 
its  own  territorial  designation ;  we  might  still  speak  of 
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Fig.  4784. — The  Mesal  Aspect  of  the  Right  Operculums  of  a  Child  at 
Term.    183.3;  XL 

Preparation. — The  hemicerebrum  had  been  hardened  in  alcohol 
while  resting  on  the  me.son,  and  hence  is  a  little  thinner  and  wider 
than  natural,  but  thereby  better  suited  to  the  desired  object.  A  probe 
was  pushed  through  from  the  lateral  aspect  at  the  triangular  place  of 
divergence  oE  the  Sylvian,  basisylvian,  and  presylvian  fissures ;  from 
the  hole  so  made  upon  the  mesal  aspect,  cuts  were  carried  in  various 
directions,  cautiously,  until  most  of  the  thalamus,  caudatum,  lenticu- 
la,  and  insula  were  removed,  thus  exposing  the  ental  or  mesa)  surfaces 
of  the  operculum,  postoperculum  and  preoperculum,  with  the  inter- 
vening Sylvian  and  presylvian  fissures. 

Defects. — The  inclusion  of  the  occipital  region  would  have  rendered 
the  figure  somewhat  more  intelligible.  The  suboperculum  and  sub- 
sylviau  fissure  are  not  exposed  ;  the  cut  surface  at  the  ventral  side 
should  be  traversed  by  a  line  starting  from  just  cephalad  of  the  chias- 
ma  to  represent  that  part  of  the  basisylvian  fissure. 

the  Cape  of  Good  Hope,  composed  by  the  two  countries. 
.  In  general  the  same  may  be  said  of  the  postoperculum, 
sub-  and  preoperculum. 

§  268.  Points  illustrated  by  Fig.  4784.— A.  The  extent 
to  which  the  several  operculums  lap  over  the 
insula,  constituting  so  many  supergyres. 

B.  The  flssuration  of  the  ental  surface  of 
the  operculums. 

C.  The  distinctness  of  the  supercallosal  fis- 
sure, and  the  absence  of  a  fronto-marginal 
between  it  and  the  dorsal  margin  of  the  hemi- 
cerebrum. 

D.  The  presence  of  the  amygdaline  fissure, 
partly  concealed  by  the  optic  nerve. 

§  269.  Points  illustrated  by  Fig.  4785.— A. 
The  existence  of  two  zones  of  the  lenticula, 
an  ectal,  the  putamen,  and  a  second,  entad  of 
the  first,  as  seen  from  Fig.  4732  ;  there  is  still 
a  third,  but  it  does  not  extend  sufficiently  far 
dorsad  to  appear  in  this  or  Fig.  4731. 

B.  The  constitution  of  the  insula  as  an  ele- 
vation of  the  lateral  region  of  the  hemicere- 
brum, its  cortex  and  medulla  being  continu- 
ous with  the  rest  and  with  the  overlapping 
operculums. 

C.  The  peculiar  form  and  location  of  the 
claustrum,  a  thin,  subcircular  disk  of  cine- 
rea,  between  the  putamen  and  the  insular 
cortex,  of  which  it  is  probably  a  dismember-  -fJialamus 
ment. 

§  270.  Prop.  CXLIV.  Supergyres  and  sub- 
gyres  occur-  by  exception  in  other  parts  of  the 
cerebrum,  especially  the  occipital  (see  Figs. 
4776  and  4777),  and  normally  in  many  mon- 
keys, the  poma,  §  272,  Fig.  4788. 

§  271.  Points  illustrated  upon  Figs.  4786 
and  4787.— A.  The  presence  of  a  postcuneal 
fissure  along  the  caudal  margin  of  the  cune- 
us  ;  its  dorsal  end  is  free,  but  veutrad  it  has  a 
very  shallow  connection  with  the  calcarine. 
Vol.  VIII.— 11 


B.  The  concealment,  in  the  undissected  brain,  of  the 

convexities  of  the  parocoipital  fissure  and  gyre  and  part 

of  the  occipital  fissure  by  an  extensive  supergyre,  anala- 

gous  to,  though  probably  not  homologous  with, 

the  poma  (occipital  operculum)  of  monkey  brains 

(Fig.  4788). 

C.  The  conversion  of  the  paroccipital  fissure 
and  gyre  into  a  subfissure  and  subgyre. 

D.  The  apparent  continuity  of  the  exoccipital 
with  the  occipital  in  the  undissected  brain. 

B.  In  general,  the.  desirability  of  checking  all 
conclusions  based  upon  the  obvious  features  of 
the  cerebrum,  by  an  examination  of  the  concealed 
conditions. 

§272.  Prop.  CXLV.     The  so-called  "external 
occipital,"  or  "  external  perpendicular,"  fissure  of 
monkeys  is  a  superfissure,  factitious,  variable,  and 
heterogeneous,  resulting  from  the  lapping  of  a  su- 
pergyre, the  poma  ("occipital  operculum"),  upon 
the  parts  cephalad  of  it ;  it  may  therefore  be  called 
the  pomatic  fissure. 
§  273.  Points    illustrated   upon   Fig.  '4788.— A.    The 
relation  of  the  poma  ("  occipital  operculum")  of  mon- 
keys, as  a  typical  supergyre,  to   the  paroccipital   and 
part  of  the  supertemporal,  which  are  here  subgyres. 

B.  The  relation  of  the  pomatic  ("external  occipital  ") 
fissure  of  monkeys,  a  typical  superfissure,  to  the  paroc- 
cipital and  occipital  fissures,  which  are  here  wholly  or 
partly  subfissures. 

C.  The,  so  to  speak,  factitious  nature  of  the  pomatic 
fissure,  since  it  results,  not  from  the  opposition  of  two 
adjoining  and  approximately  equal  gyres,  but  from  the 
lapping  of  one  over  the  crests  of  those  adjoining  ;  as 
may  be  seen  by  comparing  the  two  sides,  it  really  com- 
prises three  distinct  parts,  viz.,  a  lateral,  between  the 


Ivian  f. 


preceiitral£ 
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Fig.  4785.— Longisection  of  the  Bight  Insula  and  Adjacent  Parts.  2397.  Enlargement 
of  the  corresponding  region  of  Fig.  47.S1.  1,  2,  Zones  of  the  lenticula,  the  latter  and 
larger  the  putamen  ;  3,  the  stratum  of  alba  between  the  putamen  and  claustrum,  som©- 
times  (most  undesirably)  called  "  external  capsule  ; "  4,  opposite  the  circuminsular  fis- 
sure.   Internal  capsule  should  be  simply  capsula, 
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pomatic  margin  and  the  ectal  surface  of  the  temporal 
gyre  ;  an  intermediate,  coinciding  with  the  cephalic 
stipe  of  the  paroccipital  fissure  ;  a  mesal,  formed  by  the 


exoccipi- 

talf. 
Sylvian  f 


..central  f. 
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tral f . 
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Fig.  4786.— Dorso-caudal  Aspect  of  the  Left  Hemicerebrum  of  an  Adult 
Male  Molatto,  322 ;  X  -8.  1,  Nearly  straight  fissure  along  the  cau- 
dal margin  of  the  cunens,  the  postcuneal  f.  (?) ;  2,  unidentified  oc- 
cipital f.;  3,  margin  of  a  snpergy re  overlapping  the  paroccipital  fissure, 
part  of  the  paroccipital  gyre,  and  the  lateral  end  of  the  occipital  fis- 
sure; 4,  this  really  designates  a  peculiar  superfissure ;  5,  near  the 
margin  of  the  same  supergyre;  6,  ventral  part  of  the  postcentral  f. 
The  interrupted  L-sbaped  line  from  opposite  1  to  the  middle  of  the 
length  of  the  parietal  fissure  indicates  the  lines  of  incision  by  which 
the  supergyre  was  removed,  as  seen  in  Fig.  4787,  where  the  two  fig- 
ures are  commented  upon.  See  §  271. 
For  the  preparaiion,  see  Fig.  4766. 

pomatic  margin  and  the  paroccipital  gyre  ;  finally,  since 
the  dorsal  termination  of  the  occipital  fissure  is  covered 
hy  the  poma,  there  results  an  apparent  continuity  of  the 
pomatic  and  occipital  fissures. 


..ezoccipital  f. 


-paroccipital  g. 
_„..  occipital  f. 


laroccipit&l  f. 


Fig.  4787.— Dt)rso-caudal  Aspect  of  the  Left  Hemicerebrum  of  an  Adult 
Male  Mulatto,  Partly  Dissected.  322;  X  -8.  1,  Junction  of  the 
parietal  and  postcentral  fissures  ;  2,  a  fisiure  connected  with  the  ex- 
occipital. 

Preparation. — By  two  incisions  along  the  L-shaped  line  shown  in 
Fig.  4787  the  supergyre  there  indicated  by  3  and  5  has  been  removed. 

D.  The  continuity  (depth  not  determined)  of  the  par- 
occipital fissure  with  the  parietal. 

E.  The  junction  of  the  Sylvian  and  supertemporal  fis- 


F.  The  distinctness  of  the  "  angular  gyres.'' 

G.  The  existence  of  peculiarities  and  complexities 
which,  in  the  judgment  of  the  writer,  render  monkey 
brains  less  serviceable  than  those  of  human  foetuses  for 
the  elucidation  of  fissural  problems. 

§274.  Prop.  CXLVI.  Under  the  various  titles  "ex- 
ternal perpendicular,"  "external  occipital,"  "  temporo- 
occipital,"  "  ape-fissure,"  "  vordere  occipital/'  etc.,  have 
been  included  several  different  human  fissures  or  combi- 
nations of  fissures,  viz.  :  (A)  The  dorsal  outcrop  of  an 
unusually  deep  occipital  fissure  ;  Marshall,  "The  Brain 
of  a  Bushwoman,"  PhUosophical  Transactions,  cliv.,  p. 
511,  Figs.  1,  9,  A;  (B)  a  fissure  on  the  lateral  aspect, 
caudad  of  the  supertemporal,  and  having  a  general  dor- 
so-ventral  direction  ;  the  xm^dere  occipital  of  Wernicke, 
{*'Das  Urwindungssystem  des  menschlichen  Gehirns," 
Arch,  fur  Psychiatrie,  1875,  PI.  v. ,  Figs.  19  and  22,  k) ; 
called   exoccipital   in   the   present   article  in   order  to 


poma  pomatic  f. 
Fig.  4788.— Dorso-caudal  Aspect  of  the  Brain  of  a  Monkey  (Macacus), 
the  Right  Poma  Lifted.  1807  :  X  1.  1,  Caudnl  end  of  right  occipital 
lobe ;  2,  surface  caudad  of  poma  ;  3,  unidentified  fissure  ;  4  (light  line), 
line  of  detachment  of  the  pomatic  margin  ;  5,  superfissure  resulting 
from  the  union  of  the  Sylvian  and  supertemporal;  6,  postcentral  (?) 
f . ;  7-15,  undetermined  frontal  fissures;  16,  left  central  f.  ;  17,  left 
parietal  f. ;  18,  left  postcentral  (?)  f. ;  19,  left  Sylvian  f. ;  20,  lett  su- 
pertemporal f . ;  21,  fissure  on  the  mesal  surface  of  the  occipital  lobe, 
seen  also  on  the  right. 

Preparation. — The  fresh  brain  was  exposed  in  brine,  and  left  in 
the  base  of  the  skull  for  support;  on  the  right  side,  the  margin  of 
the  overlapping  poma  ("occipital  operculum  ")  weis  freed  by  tearing 
the  arachnoid  with  the  ayringotome  (see  article  Removft.1  of  the 
Brjiin),  and  the  poma  reverted  and  kept  in  position  with  absorbent 
cotton  wet  with  brine.  The  whole  was  then  placed  in  95  per  cent,  al- 
cohol so  as  to  harden  rapidly  in  the  desired  shape.  When  firm  it  was 
photographed  from  the  dorso-caudal  aspect,  the  lifted  poma  being 
greatly  foreshortened.     The  parts  on  the  left  were  undisturbed. 

avoid  using  the  more  natural  mononyni,  preoccipital,  al- 
ready applied  elsewhere  by  Meynert ;  (C),  the  combina- 
tion of  A  and  B,*  on  account  of  a  supergyre  "which 
covers  the  dorsal  end  of  the  true  occipital  fissure  (A)  and 
permits  the  adjacent  end  of  B  to  apparently  become  con- 
tinuous with  it.  as  in  Figs.  4786  and  4787. 

§  275.  Prop.  CXLVII.  No  one  of  the  fissures  or  fis- 
sural combinations  mentioned  in  §  274  is  identical  with 
the  pomatic  fissure  of  most  monkeys  ;  but  the  exoccip- 
ital may  exist  in  the  true  apes  and  in  Ateles  (Huxley, 
Zool.  Proc,  1861.  Ph  xxix.).  It  is  doubtful  whether  the 
term  "  ape-fissure"  is  a  desirable  one  to  retain.f 

^  276.  Prop.  OXLVIIL     The  depth  of  fissures  should 

*  "  The  so-called  ape-fissure  has  been  so  termed  becauRe  it  imitates  in 
disposition  the  opercular  fissure  of  the  apes.  It  is,  however,  not  a  per- 
fect honiologue  of  that  fissure,  though  its  presence,  when  it  is  due  to  the 
fusion  of  the  external  occipital  with  the  internal  perpendicular  sulcus,  is 
a  significant  sign  of  disturbed  ceiebral  growth  "  (Spitzka,  "  Insanity," 
1887,  286). 

t  For  some  years  the  writer  has  been  gathering  mnterials  for  the  eluci- 
dation of  one  of  the  most  perplexing  subjects  in  cerebral  topography,  the 
so  caUed  '"  ape-fissure,"  but  this  is  not  the  occasion  for  a  full  preaenta' 
tion  of  either  facta  or  opinions. 
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be  determined  either  (a)  by  sounding,  as  practised  by 
Jensen  {Archii>  fur  Psychiatrie,  1874,  p.  596)  or  by  the 
careful  removal  of  interfissiiral  blocks  capable  of  being 
replaced  and  secured  by  pins,  as  represented,  e.g. ,  in  Figs. 
4776  and  4787. 

§  377.  Prop.  CXLIX.  The  fissures  of  idiots,  of  insane 
persons,  and  of  criminals  are  usually  peculiar  ;  whether 
these  peculiarities  have  the  significance  sometimes  as- 
cribed to  them,  and  especially  whether  murderers'  brains 
present  characteristic  features,  are  questions  of  exceeding 
intei'est  and  importance.  The  writer  does  not  feel  ready, 
as  yet,  to  discuss  them,  but  refers  with  confidence  to  the 
admirable  paper  of  Dr.  Cliarles  K.  Mills,  Jour,  of  A'erv. 
and  Menial  Disease,  1886,  September  and  October.* 

§  378.  Prop.  CL.  It  seems  at  least  probable  that  the 
well-marked  human  races  present  fissural  peculiarities  ; 
careful  figures  and  descriptions  of '  such  are  not  yet 
nunrerous  enough  to  serve  as  a  basis  for  useful  general- 
ization. The  paper  of  Dr.  Mills  above  cited  refers  to 
mulatto  brains,  and  contains  figures  and  a  preliminary 
description  of  a  Chinese  brain,  a  most  rare  and  interest- 
ing specimen.  The  brain  of  a  Bushwoman  has  been  de- 
scribed and  figured  by  Marshall  (see  §  274),  and  that  of 
a  Hottentot  is  discussed  by  Wyman,  Boston  Soc.  Nal. 
Hisl.  Proceedings,  ix.,  353. 

§  379.  Prop.  CLI.  Abundant  fissuratiou  is  of  course 
one  of  the  factors  in  cortical  extension,  but  not  the  only  or 
perhaps  the  principal  one.  Whatever  may  be  the  aver- 
age derived  from  a  considerable  number  of  cerebrums, 
more  or  less  fissured,  there  occur  exceptions,  such  as  the 
two  brains  shown  in  Figs.  4778  and  4779.  The  mechan- 
ic's cerebrum  is  fissured  to  an  unusual  degree  and  the 
insula  completely  hidden  ;  the  philosopher  had  a  larger 
brain,  but  its  lateral  aspect  presents  an  equally  unusual 
absence  of  fissural  complexity  and  the  insula  is  exposed. 

§  280.  Prop.  CLII.  For  the  determination  of  the 
correlation  between  mental  characteristics  and  cerebral 
peculiarities  it  is  desirable  that  the  brains  of  well-known 
persons  of  marked  idiosyncrasies  should  be  carefully 
preserved  and  thoroughly  studied.  Among  the  individ- 
uals best  adapted  to  subserve  this  object  are  college  pro- 
fessors, who  have  usually  somewhat  sharply  defined 
capacities  and  attainments,  and  are  the  subjects  of  pro- 
longed and  discriminating  observation  and  discussion 
among  their  trustees,  colleagues,  and  students  ;  no  pro- 
fessor's brain  should  be  lost  to  neurological  science. 

§  381.  Prop.  CLIII.  Considerable  interest  attaches 
naturally  to  the  comparisons  of  brains  as  to  weight,  ab- 
solute and  relative,  and  as  to  other  points,  between  indi- 
viduals, the  sexes,  races,  ages,  and  different  species. 
Any  present  statement  of  the  Case  must  be  largely  nega- 
tive and  qualified,  hence  neither  compact  nor  altogether 
satisfactory.  Many  of  the  following  figures  and  general- 
izations are  taken  from  the  excellent  account  of  the  sub- 
ject in  Quain,  ii.,  383-384. 

§  383.  Prop.  CLIV.  In  comparing  brains,  and  espec- 
ially cerebrums,  the  following  data  are  desirable  but  sel- 
dom all  attainable.  1.  Absolute  weight,  after  removal 
of  the  dura.  2.  Relative  weight,  i.e.,  in  comparison 
with  that  of  the  entire  body.  3.  Weight  of  the  cerebrum, 
including  the  thalami.  4.  Form  (very  difficult  to  deter- 
mine upon  the  fresh  brain).  5.  Degree  of  fissuration. 
6.  Depth  of  fissures.  7.  Arrangement  of  fissures.  8. 
Age.  9.  Sex.  10.  Cause  of  death.  11.  Degree  of 
emaciation.  13.  Mental  state  (insanity,  etc.).  13.  Thick- 
ness of  cerebrocortex.  14.  Firmness  of  the  cortex.  1.5. 
Chemical  and  histological  integrity. 

§  283.  Prop.  CLV.  The  average  tceiglit  of  the  adult 
human  brain,  according  to  Quain  (ii.,  382),  is  1,247 
grams  (44  oz.  avoir.)  for  the  female  and  1,400  (49.4)  for 
the  male.     The  more  recent  conclusions  of  Bischoil  and 

*  To  some  persons  the  idea  that  there  i.s  a  "  eriminal  type  "  of  brain  is 
very  attractive  ;  that  this  is  not  yet  accepted  by  all  nenrologistB  may  be 
seen  from  the  following  conclusions  of  Schwekendiek  ("  Untersuchungen 
an  zehn  Gehirnen  von  Verbrechern,"  etc.,  18S!J),  substantially  as  stated 
in  the  American  Juunml  of  Neurology  aiul  Psychintry.  i..  569-573; 
"  These  brains  i.T-e  irregularly  developed,  but  we  cannot  yet  assert  that 
they  present  a  reversion  to  animal  brains  or  that  there  is  a  criminal  type  ; 
with  regard  to  Benedikt's  chief  claim  that  fissural  confluence  is  charac- 
teristic of  the  criminal  brain,  just  the  reverse  was  found  to  be  the  case." 


Mendel  make  both  these  a  trifle  lower.  In  a  series  of 
278  male  brains,  the  maximum  weight  was  1,843  grams 
(65  oz.)  and  the  rniidmum  964  (34  oz.).  Among  191  fe- 
male brains  the  corresponding  figures  were  1,587  (56) 
and  879  (31).  Certain  female  brains  are  heavier  than 
certain  male  ;  for  example,  Gambetta's  weighed  only 
1,180  (41.62),  while  that  of  an  insane  woman,  fifty-seven 
years  old  (No.  3368  of  the  Cornell  University  Museum), 
has  an  alcoholic  weight  of  1,385,  and  (assuming  this  to 
represent  80  per  cent,  of  the  original)  may  have  weighed 
1,606  when  fresh.  It  is  to  be  noted,  however,  in  this 
connection  (1)  that  there  are  some  reasons  for  regarding 
unusual  weight  as  a  not  infrequent  concomitant  of  men- 
tal disturbance  ;  and  (3)  that  there  are  not,  as  yet,  re- 
corded the  brain-weights  of  any  women  known  to  have 
been  intellectually  superior.  'The  comparison  between 
the  two  sexes  is  not,  therefore,  altogether  satisfactory. 

§  284.  Prop.  CLVI.  In  absolute  loeight  the  human 
brain  is  exceeded  by  those  of  whales  and  porpoises  (2,265- 
3,171  grams,  .5-7  pounds)  and  of  elephants  (4,580  and  up- 
ward, 10  pounds  or  more).  The  lowest  of  these  figures 
is  higher  than  the  greatest  weight  (1,983.80,  70  oz.,  or 
4  pounds  6  oz.)  claimed  for  a  non-hydrocephalic  human 
brain,  viz.,  that  of  a  negro  described  by  Dr.  C.  Tomp- 
kins, Virginia  Med.  Monthly,  Jan.,  1882,  pp.  291-293.* 

§  285.  Prop.  CLVII.  But  in  no  animal  other  than  those 
mentioned  above  (§  284)  is  the  brain  as  heavy  as  the 
smallest  human,  viz.,  that  of  a  Bushwoman,  871  grams 
(30.75  oz.).f  In  a  bull  it  was  337  grams,  in  a  lion,  198, 
and  in  an  adult  gorilla  only  425  (15  oz.)  (Owen,  iii.,  144). 
The  largest  ape  brain  is  then  only  half  as  large  as  the 
smallest  normal  human. 

§  386.  Prop.  CLVIII.  The  relative  weights  of  the  body 
and  brain  vary  greatly  according  to  the  condition  of 
the  former  at  death.  Most  of  the  cases  tabulated  were 
of  persons  dying  after  more  or  less  prolonged  disease, 
and  the  figures  are  as  follows  :  for  81  males,  1  to  36.50; 
for  83  females,  1  to  36.46  ;  according  to  Bischoflf,  1  to 
35.20.  Quain  concludes  that  in  healthy  individuals  dying 
suddenly  from  disease  or  accident,  the  ratio  is  probably 
about  as  1  to  45.  In  comparing  man  with  animals  in 
this  respect  this  last  ratio  should  commonly  be  adopted. 

§  387.  Prop.  CLIX.  Owen  estimates  the  adult  male 
Gorilla  at  200  lbs.,  or  90,720  grams,  and  the  brain  would 
be  as  1  to  313  ;  in  a  bull  it  was  as  1  to  2,000,  and  in  a  lion 
as  1  to  555.  On  the  other  hand,  in  a  sparrow  the  ratio 
was  as  1  to  25  ;  and  in  a  marmoset  (Midas)  1  to  20, 
(Owen,  iii.,  142)  ;  and  in  Jacchus  mdgaris  (No.  664,  Cor- 
nell University  Museum),  as  1  to  19.  But  it  is  to  be 
noted  that  in  these  small  monkeys,  as  in  birds,  the  cere- 
brum is  not  fissured.  Perhaps  the  least  misleading  mode 
of  stating  the  case  is  to  say  that  the  human  brain  is 
relatively  heavier  than  that  of  any  animal  larger  than  a 
cat,  in  which  the  cerebrum  is  fissured. 

§  288.  Prop.  CLX.  With  many  intellectually  eminent 
men  the  brain-weight  has  been  decidedly  above  the  aver- 
age (1,400  grams,  49.4  oz.) ;  e.g.  :  Broca,  1,484  (53.34)  ; 
Louis  Agassiz,  1,495(52.73);  Schiller,  1,580(62.96);  Cuvi- 
er,  1,861  (65.64,' commonly  given  as  64.50);  Turgenieff, 
2,130  (74.74).  Yet  the  weight  has  been  below  the  average 
A\ith  several  persons  of  undoubted  mental  power,  e.g., 
Gambetta,  1,180  (41.63);  Dante,  1,320  (46.56);  Liebig, 
1,353(47.69).  Finally,  with  several  unintellectual  indi- 
viduals the  brain-weight  has  been  high,  e.g.,  a  bricklayer 
who  could  neither  read  nor  write,  1,899.45  (67  oz.),  re- 

*  The  brain  of  a  Chippewa  Indian  squaw,  85  years  old.  rachitic,  in  the 
Army  Medical  Museum,  Anatomical  Section,  No.  1031.  weighed  when 
fresh  7;15  ounces  (2,083.72  grams)  but  it  was  hydroceptudic,  and  the  Cu- 
rator, Sureeon  J.  S.  Billings,  U.  S.  .\.,  informs  the  writer  that  the  "  ven- 
tricular liquid  was  probably  included  in  the  weight." 

t  It  should  be  noted,  however,  that  the  weight  of  the  BuRhwoman\9 
brain  as  here  given  was  estimated  by  Marshall  {Philosophical  Transac- 
tions, cliv.,  506)  in  the  following  way  ;  The  weight  when  hardened  in 
alcohol  was  21 .77  oz.  (617  grams)  ;  he  assumes  that  it  had  lest  seven- 
twenty-fourths  (between  a  third  and  a  fourth)  of  the  original  weight, 
which  would  then  have  been  as  stated  above.  But  the  writer's  observa- 
tions lead  him  to  regard  the  average  loss  of  weight  as  only  about  one~ 
fifth  ;  upon  this  basis  the  original  weight  of  the  Bushwoman's  brain  was 
only  771  grams  (27.19  oz.),  not  quite  double  that  of  the  G-orilla.  Careful 
and  repeated  observations  are  needed  to  determine  the  usual  loas  of 
weight  of  an  adult  human  brain  thoroughly  hardened  in  alcohol. 
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ported  by  Dr.  Morris  in  British  Medical  Journal,  October 
26,  1873  ;  the  negro  mentioned  in  §  284,  1,983.80  (70  oz.). 
Mendel  concludes  (Eulenburg's  Ueal-Encyclopadie,  vii. , 
p.  594)  that  any  brain  weighing  less  than  900  grams 
(31.40  oz.),  must  have  come  from  an  idiot,  but  this  per- 
haps applies  to  the  white  males  only.  Taking  all  e.xcep- 
tions  into  account,  it  is  probable  that  the  average  of  say 
100  brains  of  intelligent  persons  would  always  be  found 
greater  than  that  of  an  equal  number  of  the  unintelli- 
gent ;  but,  since  cerebral  force  is  an  element  of  muscular 
as  well  as  mental  action,  it  is  ver}'  desirable  that,  as  well 
observed  by  Topinard,  there  should  be  a  careful  determin- 
ation of  the  difference  of  the  weight  of  the  brain  among 
mentally  sound  individuals  belonging  to  the  two  dis- 
tinct classes  of  (1)  those  who  are  engaged  in  intellectual 
pursuits,  and  (2)  those  whose  vocations  demand  great 
muscular  activity," 

§  289.  Prop.  CLXI.  According  to  J.  Reid,  as  quoted 
in  Quain(i\.,  384),  the  weight  of  the  cerebrum  (includ- 
ing the  thalami  and  gemina,  presumably)  is  to  that  of 
the  cerebellum  (without  the  pons  and  oblongata)  as  rather 
more  than  8  to  1,  which  Owen  states  (iii.,  145)  to  be  a, 
higher  ratio  than  in  any  other  mammal. 

§  290.  Prop.  CLXII.  "Whatever  value  be  ascribed  to 
brain-weight,  accuracy  in  its  determination  and  state- 
ment should  be  rigidly  observed.  Especially  needful 
is  it  that  the  scales  and  weights  be  veriiied,  and  that  the 
weighing  be  done  in  the  presence  of  two  or  more,  each 
of  whom  should  make  an  independent  observation  and 
memorandum.  There  are  considerable  discrepancies  in 
the  various  accounts  of  the  brain-wpights  of  noted  per- 
sons, e.g.,  of  Gambetta,  1,160  and  1,180  grams  ;  of  Tura- 
eniefl,  2,112  and  2,120  ;  of  Cuvier,  1,800  and  1,861.  Some- 
times there  may  be  typographical  errors,  but  more  often 
the  differences  are  due  to  the  processes  of  reduction  and 
re-reduction  between  the  metric  and  other  systems,  or  to 
the  disregard  of  fractions  of  the  ounce  ;  for  example,  the 
brain- weight  of  Cuvier  is  given  commonly  as  64  oz., 
sometimes  as  64.5,  neither  perhaps  exactly  indicating  the 
number  of  grams.  Again,  the  retention  of  the  falx  or 
any  other  part  of  the  dura  will  add  considerably  to  the 
weight,  while  the  removal  of  the  pia,  commonly  re- 
tained, will  diminish  it.  Finally,  the  brain  tissue  ab- 
sorbs water  quite  rapidly  if  placed  in  it,  and  dries  if 
left  uncovered.  All  these  conditions  must  be  borne  in 
mind,  and  mentioned  when  the  weight  is  stated,  permit- 
ting each  to  make  his  own  allowance  therefor.  Some 
other  points  in  this  connection  are  given  in  the  article 
Removal  of  the  Brain.* 

§  291.  Prop.  CLXIII.  Cortical  extension.— So  far  as 
may  be  judged,  the  surest  criterion  of  potential  cerebral 
power  is  the  extent  of  the  cortical  surface.  From  the 
nature  of  the  case  this  is  very  difHcult  to  determine,  and 
has,  in  fact,  been  determined  for  only  four  individuals. 
The  Wagners,  father  and  son,  measured  the  cortical 
superficies,  both  exposed  (interfissural)  and  concealed 
(intraflssural),  with  an  ordinary  woman,  a  workman,  -a, 
mathematician,  GauSs,  and  a  clinical  teacher,  Fuchs. 
The  results  were,  in  the  order  named,  1,937.40  sq.  ctm. 
(317.5  sq.  in.);  1,804.20(291);  2.086.80  (341);  2,120.40 
(342).  Between  the  workman  and  the  mathematician  the 
difference  was  310  sq.  ctm.,  or  50  sq.  in.,  very  nearly  the 
size  of  this  printed  page,  which  is  about  330  sq.  ctm. 
This  difference  is  regarded  by  CJuain  as  less  significant 
than  it  appears  to  the  writer. 

§  292.  The  history  of  encephalic  anatomy  is  given  by 
Vicq  d'Azyr  (1786)  and  Burdach  (1822).  Since  the  lat- 
ter date  the  number  of  new  parts  discovered  is  small,  the 
advances  being  rather  in  accuracy  of  description  and  de- 

*  In  addition  to  the  works  and  papers  cited  in  §  49.3,  the  following 
mny  be  consulted  respecting  brain-weights  ;  Romanes,  •'  Mental  Differ- 
ences between  Men  and  Women"  (Miieteenth  re«(")J/,  Miiy,  1887,  pp. 
654-67-3)  ;  Hammond,  W.  A.,  find  Gardener.  Helen  H.  Di.scubsion  of 
"Se.\  and  Brain- weight "  {Popular  Science  Munthly,  1887,  xxxi.,  2116, 
554.  698):  Topinard'8  summary  of  Broca's  ob.servations  ^Itenie  tVAiL- 
tliropolcgie.  v..  fasc.  i.,  1882,  abstracted  in  Namre,  xx".,  April  27,  18S2, 
p.  618);  Wilson,  Daniel,  "Brain-weight  and  Size,  in  Relation  to  Bela- 
tive  Capacity  of  Races"  ('•  American  Association  Proceedins^s,"  1S76) ; 
Tigges,  "Das  Gewicht  dea  Gehirns,  und  seiner  Thcile  bei  Geistes- 
iva-nken"  (AUg.  ZeUscA/iir  Psi/chiatrie,  xlv.,  97,  abstract  in  Central- 
blaitfiir  Physiologle,  January  19,  1889,  552-554). 


lineation,  and  in  the  interpretation  of  the  relations  of 
parts  to  one  another,  and  to  the  general  mammalian  and 
vertebrate  types  ;  see  the  manuals  of  Schwalbe  and  Henle, 
and  the  writings  of  Meynert,  Spitzka,  and  others.  From 
the  nature  of  the  case,  greater  progress  has  been  made 
and  is  making,  in  respect  to  the  elucidation  of  histologi- 
cal relations,  for  which  see  the  next  article. 

§  293.  The  following  list  includes  the  principal  treat- 
ises upon  the  gross  anatomy  of  the  brain,  mostly  recent, 
and  likewise  a  few  special  papers.  Other  papers  are 
named  in  the  text.  For  the  current  literature  of  Neu- 
rology consult  the  following  journals :  Anatomischer 
Auzeiger  ;  Zoologisches  Anzeiger  ;  Index  Medicus  ;  Neu- 
rologisches  Centralblatt ;  Brain;  L'encephale;  Jahresbe- 
riditejiir  Anatomic,  etc. 
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Broca,  P.:  M^moires  sur  le  Cerveau  de  I'Homme  et  des  Primates.    O., 

1888. 
Burdach.  K.  F.:  Vom  Baue  und  Leben  des  Gehirns.     Q.,  3  voLs.,  1819 

and  1889. 
Dalton,  J.  C:  Topographical  Anatomy  of  the  Brain.     Q,,  3  vols.,  1885. 
Ecker,  A.:  Cerebral  Convolutions  of  Man.    0.,1873.     Translated  by  Dr. 

Edcs. 
Edinger,  L.:  Zehn  Yorlesungen  iiber  den  Ban  der  nervo-sen  Centralor- 

gane.     O.,  1SS6. 
Fere,  Ch.:  Traitu'  elementaire  d'Anatomie  mcdicales  du  Systeme  Ner- 

veux.     0.,  1880. 
Giacoraini,  C:  Guida  alio  studio  delle  Circonvoluzioni  Cerebrali.    C, 

1884. 
Gratiolet,  P.:  Mcmoire  sur  les  Plis  Cerebraux  de  i'Homme  et  des  Pri- 
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1873. 
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atomie. 
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1879. 
Huxley,  T.  H.:  Anatomy  of  Vertebrated  Animals.    O.,  1873. 
Key  u.   Retzius :    Studien  in  der  Anatomie  des  Nei-vensystems.    F., 

1876,  1676. 
Kolliker.  A.;  Grundriss  der  Entwickelungsgeschichte.     0.,  1885. 
Krause,  C   F.  T. :  Handbuch  der  Menscliliclien  Anatomie.    Third  ed., 

by  W.  Krause.     Two  vols.,  O.  Hannover,  1876  and  1879. 
Mendel ;  Gehim.  Anatomisch,  Enlenburg's  Real  Encyclopadie  der  Ges- 

ammten  Heilkunde,  vii.     1886. 
Meynert.  T.:  Psychiatry,  a  Clinical  Treatise  on  the  Diseases  of  the  Fore- 
brain.'  Part  I.  Transl.  by  B.  Sachs.    O.,  18S5. 
MihalkovicE,  Y.  v.:  Entwickelnngsgeschichte  des  Gehirns.     Q.,  1877. 
Obersteiner.  H.:  Anleitung  bei  Studium  des   Banes  der  Nervosen  Cen- 

tralorgane,  etc.     O.,  1888. 
Owen.  R.:  Anatomy  of  Vertebrates.     O.,  3  vols.,  1861,  1868. 
Pansch,  A.:  Die  Furchen  und  Wiilste  am  Grosshirn  des  Menschen.     0„ 

1879. 
Quain  :  Anatomy.     O.,  2  vols.,  1882. 

Rcichert,  C.  B.:  Der  Bau  des  menschlichen  Gehirns.    O.,  1861. 
Sappey,  M.  P.  C:  Traitc  d'Anatomie  Descriptive.     O.,  4  vols.,  1879. 
Schwalbe,  G. :  Lehrbuch  der  Keurologie  ;  zugleich  des  zweiten  Bandes, 

zweite  Abtheilung,  von  Hoffmann's  "Lehrbuch  der  Anatomie."    O., 

1881. 
Spitzka.  E.  C:  Architecture  and  Mechanism  of  the  Brain,  Journal  of 

^'eivons  nnd  Mental  Disease,  1878,  et  seq. ;  also  papers  and  editorials 

in  American  Jouvnal  of  Nemrology  and  Psychiatry  (1S83-1885)  and 

other  journals. 
Vicq  d'Azyr  :  Traite  d'Anatomie  [de  Teocephale] .     F  ,  1786. 
Wagner,  E.:  Vorstudien    .     .    des    .     .     Gehirns.    Q.,  1860,  1862. 
Wernicke.  C.:  Lehrbuch  der  Gehimkrankheiten.     0.,  1882. 
Wright,  R.  R.:  Anatomy  of  Vertebrates,  Standard  :Natural  History, 

iii.,  p.  52.    Boston,  1885. 

Burt  G.  Wilder. 

BRAIN:  HISTOLOGY.— Physiologically  considered 
the  brain  is  composed  of  two  forms  of  nerve  tissue  ;  the 
ganglionic  and  the  conducting.  The  former  is  the  ac- 
tive agent  in  the  reception  and  registration  of  impres- 
sions, and  in  the  evolution  of  motor  impulses.  The 
latter  plnys  the  more  passive  role  of  a  conduit  of  these 
impressions  and  impulses.  The  essential  and  character- 
istic feature  of  the  brain  mechanism,  is  the  union  of 
these  two,  and  their  consequent  more  or  less  direct  con- 
nection with  the  various  organs  of  the  body.  The  chief 
task  of  modern  brain  histology  has  become  the  tracing 
out  of  the  conducting  tracts  from  the  periphery  through 
the  white  substance  to  certain  ganglia.  For  example,  a 
tract  which  is  found  to  unite  the  retina  to  the  external 
geniculate  bodj'  is  thus  demonstrated  to  be  a  visual 
tract,  while  the  external  geniculate  body  is  shown  to  be 
a  visual  centre.  The  thinking  neuro-anatomist  sees 
with  his  mental  eye  the  opaque  interior  of  the  brain 
transparently  resolved  into  an  intricate  yet  well-defined 
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set  of  projecting  and  associating  mechanisms,  connecting 
the  functional  mosaic  ot  tlie  cortical  surface  with  the 
outer  world,  and  binding  it  into  that  complex  unity  of 
functions  which  constitutes  the  mind.  The  analysis 
of  brain-structure  conse- 
quently exhibits  a  dove- 
tailing of  features  visi- 
ble to  the  naked  eye, 
with  those  features  that 
are  visible  only  under 
high  magnifying  pow- 
ers. The  methods  em- 
ployed reflect  this  fact : 
they  combine  the  ma- 
croscopic with  the  mi- 
croscopic. 

ExaminnUon  of  the 
Fresh  Brain. — The  en- 
cephalon  in  the  recent 
state  is  a  more  lirui  and 
resilient  organ  than  is 
usually  supposed,  and, 
properly  supported  in 
a  vessel  imitating  the 
shape  of  the  cranial 
cavity,  may  be  divided 

into  a  series  of  segments,  pj, 

transversely,    sagittally 

vertical,  or  horizontal,  which  on  close  scrutiny  exhibit 
delicate  color  shades,  fine  striations,  and  subtile  transitions 
from  white  to  gray  matter,  which  become  obliterated  as 
decomposition  advances,  and  much  altered  by  the  meth- 
ods of  preservation  and  hardening  to  be  detailed.  Prom 
the  ganglionic  depots  exposed  by  such  sections  small 
portions  may  be  removed  for  teasing,  for  section  in  the 
freezing  microtome,  or  for  hardening. 

Defribrillation  of  the  Hardened  Brain. — To  the  naked 
eye  the  fresh  brain  presents  a  large  variety  of  details, 


Fig.  4790. 


but  these  relate  rather  to  the  topographical  features  of 
that  organ  than  to  physiological  connections.  The 
white  substance,  now  known  to  embody  numerous  sepa- 
rate channels,  each  of  which  is  endowed  with  a  special 
functional  role,  appears  a  homogeneous  mass  without  any 
specialization  except  in  the  crude  form  of  commissures, 
of  emerging  nerve-roots,  or  of  morphologically  isolated 
strands  such  as  the  fornix.  But  on  tearing  asunder  a 
brain  hardened  in  alcohol,  indications  of  specialized 
nerve-tracts  are   observed  ;    strands  are  seen  traversing 


by  Goll,  Rolando,  Reil,  and  Burdach  have  been  con- 
firmed by  more  reliable  methods.  But  defibrillation  is 
as  apt  to  lead  to  the  registration  of  fortuitous  as  of  true 
connections,  and  as  a  method  of  original  research  has 

been  abandoned.  At- 
tempts made  by  Mey- 
nert  and  the  younger 
Stilling  —  the  latter 
beautifully  modifying 
the  older  method  by 
subsequent  maceration 
of  the  hardened  brain 
in  acetic  acid  —  have 
found  no  followers.  As 
a  means  of  demonstrat- 
ing nerve-tracts  estab- 
lished by  other  methods 
it  is  of  value.  Thus,  by 
cutting  a  preliminary 
trench,  which  is  to  guide 
the  fracture,  along  the 
sulcus  of  Rolando,  then 
boldly  across  the  middle 
of  the  temporal  lobe, 
along  the  outer  third  of 
the  pes,  the  outer  quar- 
4789.  ter  of  the  pons,  through 

the  sulcus  separating  the 
olive  from  the  pyramid,  ending  by  a  diagonal  sweep  in 
a  plane  running  centro-laterad  and  dorsad,  and  making 
the  fracture  along  the  line  thus  indicated,  the  tract  con- 
ducting voluntary  motor  impulses  from  the  paracentral 
and  Rolandic  regions  to  the  extremities  may  be  demon- 
strated, even  to  its  decussation. 

Microscopic  Sections  through  the  Hardened  Brain. — The 
brain,'  after  having  been  hardened  by  the  use  of  bichro- 
mate of  potash,  Miiller's 
fluid,  alcohol,  or  succes- 
sively in  several  of  these, 
is  either  in  whole  or  in 
part  embedded  in  a  micro- 
tome cylinder,  with  the 
various  media  mentioned 
in  another  part  of  this 
work,  and  cut  into  suc- 
cessive thin  sections, 
which  may  be  mounted 
with  or  without  prelimin- 
ary staining.  Such  sections  reveal  at  once  the  topo- 
graphical relations  of  white  and  gray  matter,  and  the 
precise  extent  and  minute  characters  of  nerve  elements. 
Placed  under  a  high  microscopic  power,  they  often  ex- 
hibit the  precise  manner  in  which  the  conducting  fibrils 
terminate  in  the  latter.  Much  depends  on  the  direction 
in  which  these  sections  are  made.  Those  best  calculated 
to  familiarize  the  mind  with  the  bewildering  internal  laby- 
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the  white  interior  of  the  convolutions,  some  passing  like 
the  rays  of  a  fan  from  the  basilar  ganglia  to  the  cortex 
{corona  radiata),  others  skirting  the  latter  like  festoons 
iHbras  propriai),  and  others  connected  with  the  commis- 
sures.    Many  facts  elicited  through  this  crude  method 


Fig.  4193. 


Fig.  4793. 


Fig.  4794. 


Pigs.  4789-4794. — Secondary  Descending  Degeneration  of  tile  Interoli- 
vary  Tract,  followinff  Hsemorrliagic  Lesion  in  tile  Pons.  Fig.  4789, 
fac-simile  of  lesion  ;  3,  cyst  representing  site  of  llasmorrha^e.  Figs. 
4790-4794,  semi-schcraatic  representation  of  the  ensuing  degeneration  ; 
2,  at  tile  level  of  the  facial  nucleus  :  3,  at  level  of  auditory  root ;  4, 
at  level  of  hypoglossal  root ;  5,  at  the  decussation  level  of  the  inter- 
olivary  tract ;  6,  just  below  that  level,  disappearing  in  the  nuclei  of  the 
columns  of  G-oli  and  Burdach. 

rinth  of  the  brain  are  transections  made  vertical  to  the 
brain  axis,  according  to  Stilling  and  Meynert.  Tlie  hu- 
man brain  as  it  lies  m  situ  has  a  curved  axis.  It  is,  as 
man  stands,  nearly  horizontal  in  front  of  the  pons,  ob- 
lique in  and  caudad  of  the  pons,  and  becomes  vertical  ia 
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the  caudal  part  of  the  oblongata.  In  order  to  correct 
this,  the  axis  is  straightened  in  hardening,  an  easy  opera- 
tion, implying  the  removal  of  the  membranes  and  the  util- 
izing of  the  natural  softness  of  the  parts.     By  studying 


with  the  optic  tract  reveal  its  relations  to  the  external 
geniculate  and  thalamic  ganglia.  The  course  of  a  nerve- 
tract  revealed  by  other  methods  may  be  beautifully 
demonstrated  by  the  following  modification  :  The  brain 


Fig.  4795. — Fac-'^imile  of  same  Case,  Section  Level  at  Posterior  Edge  of  Pons,  which  is  just  included  on  the  Side  of  the  Degeneration  (P),  and  the 
Upper  End  of  the  True  Olives,  represented  on  both  Sides.  The  degenerated  interolivary  area  of  the  left  side  contrasts  by  shrinkage  with  the 
right  normal  area,  the  dark  rami  meandering  among  the  pyramid  bundles  reveal  the  admixture  of  their  fibres. 


a  successive  series  of  such  sections  the  gradual  metamor- 
phosis of  the  cord  into  the  oblongata,  the  opening  of  the 
central  canal  into  the  fourth  ventricle,  its  subsequent  re- 
duction and  closure  as  the  aqueduct,  the  emerging  of  the 
pes  from  the  pons,  the  relations  of  most  cranial  nerve- 
roots  to  their  nidi,  the  topographical  relations  of  the  great 
cerebro-spinal  fibre  systems,  and  the  apparent  origins  of 
many  of  them,  can  be  advantageously  studied.     Original 
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FlQ.  4796. — Section  Fac-simile  from  same  Case,  Level  of  Hypoglossal 
Nerve-root.  Z>,  2>s,  Da,  degenerated  interolivary  tract,  the  normal 
fibres  from  the  opposite  olivary  hilum  pass  unaffected  through  it :  afc, 
the  normal  decussating  arched  fibres  from  the  right  normal  interolivary 
field,  absent  on  the  left  side. 

investigators  employ  sections  taken  in  other  planes, 
varying  with  the  special  object  requiring  demonstration. 
Such  sections  from  the  paracentral  lobule  show  the 
connection  of  the  giant  pyramids  with  medullated  sub- 
cortical fibres  of  the  pyramid  tract.     Sections  parallel 


axis  is  pared  down  to  within  a  few  lines'  depth  of  the 
tract  in  question.  The  opposite  aspect  of  the  brain 
axis  is  also  pared  down,  until  the  segment  including  the 
required  tract  is  sufficiently  supple  to  lie  flat  in  the  true 
direction  of  the  latter.  The  segment  is  then  hardened 
and  cut.  By  this  means  the  course  of  the  tegmenta- 
brachia,  from  their  origin  in  the  ciliary  nuclei,  through 
their  decussation  to  their  apparent  termination  in  the 
red  nuclei  of  the  tegmentum,  can  be  demonstrated  in 
the  actual  outlines  of  an  open  scissors,  to  which  Stilling 
happily  compared  them. 

The  Developmental  Method.- — In  the  lowest  foi-ms  of 
nervous  systems  there  is  no  differentiation  of  gray  and 
white  matter,  the  nerve  fibrils  being  naked,  or  devoid  of 
the  myelin  sheath,  which  in  compact  accumulations 
gives  to  the  white  substance  its  opacity  and  color. 
What  is  true  of  the  invertebrata  is  also  true  of  the  em- 
bryonic human  brain.  Tiedemann  found  that  in  the 
f  ffitus  the  white  substance  of  the  adult  is  represented  by 
a  translucent  grayish  red  tissue.  Meynert  observed  that 
the  development  of  the  white  color  in  this  tissue  is  not 
general  and  simultaneous,  but  appears  to  follow  this 
law,  that  the  tracts  of  highest  function  obtain  their 
white  color  latest.  Flechsig  elaborated  this  observation, 
and  showed  tliat  each  great  tract  obtains  its  white  color 
at  a  definite  period  of  foetal  or  infantile  life.  The  pyra- 
mid tract  attains  the  color  indicating  maturity  so  late,  as 
compared  with  the  surrounding  tracts,  that  it  can  be  dis- 
criminated in  its  entire  course  by  the  contrast  of  its  gray- 
isli  gelatinous  area  with  the  white,  opaque  surrounding 
field.  It  is  a  significant  fact  that  the  tracts  devoted  to 
sensory  transmission  precede  those  devoted  to  motor 
conduction  ;  that  those  transmitting  reflex  action  are  de- 
veloped before  those  connected  with  volition  ;  while  the 
latest  to  mature  are  the  associating  fasciculi  which  under- 
lie the  highest  manifestations  of  the  intellect.  It  is  con- 
sistent with  this  that  in  the  reptilian  brain  those  parts 
only  show  the  medullary  white  which  exhibit  it  in  the 
early  human  embryo,  while  even  in  the  higher  adult 
mammalia  the  differentiation  of  medullated  tracts  in 
the  external  capsule,  the  substantia  innominata,  the  sub- 
cortical,  and    subthalamic  regions   has    not    advanced 
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Fkt.  4797. — Section  nearer  Cord,  from  same.  Dare,  degenerated  decussated  arched  fibres  on  right  side  ;  Vr^ 
the  same  in  their  decussating  course  through  the  raphe ;  Dfl^  I>f%,  I>f^y  degenerated  fibres  entering  the 
atrophied  nuclei  of  the  columns  of  Goll  and  Burdach  ;  na,  nucleus  of  arcif  orm  fibres, 

beyond  the  point  reached  in  the  human  brain  be- 
fore birth. 

The  Study  of  Secondary  Degenerations. — Since 
the  days  of  Turck  and  Bouchard  it  has  become 
recognized  that  a  lesion  destroying  a  nerve-tract 
in  any  part  of  its  course  induces  a  cliange  in  the 
entire  course  of  that  tract  in  the  direction  of  its 
functional  transmission.  Thus  if  a  motor  tract  be 
destroyed  in  the  brain  or  in  the  upper  part  of  the 
spinal  cord,  there  would  ensue  a  descending  de- 
generation ;  while  if  a  sensory  tract  were  injured 
in  like  manner,  an  ascending  (centripetal)  degen- 
eration would  follow.  Secondary  degeneration  is 
in  a  way  an  inverted  analogue  of  the  developmen- 
tal appearances  above  described.  The  immature 
nerve-tract  is  discriminated  from  its  surroundings 
by  its  grayish  color,  due  to  the  fact  that  it  has  not 
yet  acquired  myelin.  The  secondarily  degenerated 
nerve-tract  is  similarly  demarcated  from  its  healthy 
surroundings  by  a  grayish  color,  due  to  the  loss  of 
myelin.  Nearly  every  observation  made  by  the 
developmental  method  has  been  confirmed  by  the 
study  of  secondary  degenerations,  and  in  many 
cases  amplified  by  it. 

In  addition  to  its  change  in  color,  due  to  the 
disappearance  of  myelin,  the  degenerated  tract 
exhibits  a  marked  shrinkage.  On  making  micro- 
scopic sections  through  a  brain  or  cord  afEected 
with  this  lesion  the  area  of  the  degenerated  tract 
can  therefore  be  recognized,  not  alone  by  the  color 
change  but  by  an  actual  change  in  outline.  In 
carminized  sections  the  degenerated  field  is  deeply 
stained,  in  contrast  with  the  surrounding  normal 
white  substaflce  (Figs.   4789-4794) ;  in    sections 

prepared  according  to  the  Weigert  haematoxylin  method,  it  is  bleached  as 
contrasted  with  the  latter. 

It  is  not  alone  the  gross  outline  of  the  tract  that  is  revealed  \>y  such  sec- 
tions. Often  the  minute  relations  of  its  fibres  to  nerve  elements  may  be 
discovered  through  their  associated  atrophy.  In  like  manner,  whenever 
there  is  a  deviation  in  the  course  of  its  component  bundles,  wherever  these 
send  detachments  to  other  tracts,  or  run  into  and  comprise  constituent  ele- 
ments of  ganglia,  the  fact  is  revealed  by  the  stain  of  degeneration  in  car- 


minized (Figs.  4795-4497)  or 
the  bleached  appearance  in- 
dicating absence  of  myelin, 
in  Weigert  preparations.  Just 
as  the  geologist  determines  the 
course  of  a  coal  stratum,  by 
the  sinking  of  a  few  shafts  at 
long  distances,  so  the  neuro- 
pathologist, on  discovering  a 
degenerated  patch  in  the  pos- 
terior part  of  the  lateral  col- 
umn in  the  cord,  a  similar 
one  in  the  sagittal  fibres  of 
the  opposite  half  of  the  pons, 
and  a  lesion  in  the  internal 
capsule,  knows  that  he  has 
exposed  segments  of  a  con- 
tinuous nerve-tract  destroyed 
by  that  lesion.  He  is  thus 
able  to  demonstrate  its  cause. 
The  Study  of  Natural  and 
Artificial  .Atrophies  of  Nerve 
Centres  and  Tracts. — The  con- 
genital absence  of  peripheral 
organs  is  accompanied  by  a 
defective  development  of  the 
tracts  and  centres  connected 
with  such  organs.  Thus  in 
persons  born  without  eyes, 
or  microphthalmic,  the  optic 
nerve,  chiasm,  and  tracts,  the 
external  geniculate  body,  the 
anterior  pair  of  the  quadri- 
gemina,  the  pulvinar,  and  the 
optic  radiations  of  the  corona 
are  atrophied.     Observations 


Fig  4798  —Base  of  the  Brain  of 
Cat  killed  Nmety  Days  after 
Destruction  of  Cerebrum  and 
Thalamus,  by  Division  of  the 
Crus  and  Subthalamic  Ee- 
gion.  1,  Depression  marking 
the  place  where  the  pyramid 
tract  of  the  atrophic  side 
failed  to  develop ;  Pyr,  nor- 
mal pyramid  of  other  side. 
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thus  made  rank  with  those  made 
"by  studying  secondary  degener- 
ations. They  have  been  ampli- 
fied by  the  artificial  induction 
of  atrophies  in  the  brains  of  new- 
born animals.  Gudden  and  his 
pupils  have  shown  that  the 
course  of  a  nerve-tract,  or  the 
connection  of  a  centre  with  its 
projected  periphery,  may  be  elu- 
cidated by  the  elimination  of  the 
latter.  If  the  cochlea  be  de- 
stroyed, the  auditory  tract  atro- 
phies :  if  the  orbicular  muscle 
of  the  eye  be  removed,  its  nidal 
centre  wastes  ;  if  the  facial  nerve 
be  divided,  the  facial  cell-nest 
diminishes.  Further  observa- 
tions in  the  same  direction  are 
made  by  studying  the  influence 
of  nerve-centres  on  nerve-tracts. 
If  the  motor  area  of  the  cortex 
in  a  new-born  animal  be  de- 
stroyed, the  entire  pyramid  tract 
is  found  absent  ;  if  the  cere- 
brum be  removed,  all  centrifugal 
tracts  connected  with  the  cere- 
brum disappear,  and  if,  in  ad- 
dition to  the  cerebrum,  the  thal- 
amus be  destroyed,  the  resulting 
distortion  of  the  brain  axis,  through  the  unilateral  absence  of  tegmental  and  pedal  fibre  systems  is  a  startling  (Figs. 
4798-4800)  and  convincing  proof  of  their  dependence  on  the  destroyed  ganglia. 

6.  The  Comparative  Method. — It  is  noted  that  animals  having  peculiarities  in  the  development  of  peripheral  or- 
gans have  peculiar  features  of  brain 
structure  thereto  related.     Thus  the 


Fig.  4799.— Tranaection  of  Pons  in  same  Case.     On  normal  side,  Pvr,  the  healthy  pyramid  tract ;  L',  the 
healthy  middle  division  of  lemniscus  ;  /,  the  healthy  interolivary  tract.    On  the  atrophic  side,  the  pyp- 
.C'd,  the  degenerated  middle  part  of  lemniscus  ;  Fd,  the  rudimentary  interolivary  tract. 


amid  is  absent. 


Fig.  4800. — Transection  at  Level  of  Trapezuim,  showing  how  the  Asymmetry  is  gradually 
Equalized  a&  we  pasg  Caudad.     The  lettering  has  the  same  significance  as  in  Fig.  4798. 


Fio.  4802.— Transection  of  Cord  in  TTpper 
Cervical  Level  of  a  Porpoise,  d,  Post-sep- 
tum ;  the  collateral  sulcus  is  absent,  as 
there  is  no  column  of  GoU ;  r,  anterior  root. 


■A 


blind  rat  of  Palestine  has  rudimentary  optic  lobes,  the  microphthalmic  mole  rudimentary  oculo-motor  nidi,  the 
elephant,  with  his  wonderful  proboscis,  an  enormous  facial  nidus  (Fig.  4801).  The  cetacea,  whose  hind  limbs  are 
wanting,  have  no  column  of  GoU  and  no  nucleus  of  that  column  (Figs. 
4802  and  4803).     Since  prehensile  voluntary  usage  of  the  extremities  is 

denied  them,  they  have 
no  pyramid  tract  (Fig. 
4804).  But  in  harmony 
with  their  exquisite  sense 
of  hearing,  their  enor- 
mous auditory  nerve  is 
accompanied  by  a  pow- 
erful trapezium,  an  enor- 
mous acustic  division  of 
the  lemniscus  (Fig.  4804), 
and  overgrown  post-op- 
tic lobes  (Fig.  4805). 
Such  cases  constitute 
natural  atrophy,  or  hy- 
pertrophy experiments 
as  it  were,  and  while  not 
in  themselves  of  exact 
demonstrative   value      Fig.  4803.— Transection  of  Caudal  Part  of  oblongata. 

*         .  -,         1      ,  1  J  •    i         i.'  i-  .J  t  l^      ^ „„+«„„.,  ^'f      n.  Nucleus  of  doubtful  homology:  nucleus  of  the 

furnish  valuable  and  interesting  supporting  evidence  of  the  correctness  of     „^,u„„  „£  gon  ^„^  represented'  no  pyramid  de- 

the  results  obtained  by  the  other  methods  detailed.     It  is  seldom  that  a    cussation  visible;  b,  raphe;  xf,  accessorius. 


J. 

Fig.   4801. — Transection  of  Pons  of  Elephant,  Natural  Size. 
77/",  Facial  nidus  ;  fff,  genu  of  facial  nerve-root. 
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valuable  result  is  obtained  by  the  exclusive  pursuit  of  a 
single  method.     To  determine  the  significance  of  a  given 


FlQ.  4804. — Transection  through  Oblongata  of  Dolphin,  more  Cephalad 
than  Fig.  4803.  o.  Olivary  nucleus,  nearly  in  contact  with  its  fellow, 
owing  to  absence  of  pyramids. 

ganglion  its  minute  structure  must  first  be  studied  by 
methods  strictly  histological.     Its  relation  to  neighboring 


Fig.  4805.— Caudal  Face  of  Dolphin's  Isthmus.  Cg.p,  Postoptic  lobes  : 
C.gen.I,  inner  geniculate  body  ;  7,  bypei-trophied  (auditory)  division  of 
lemniscus. 

nerve-tracts,  if  not  determinable  by  direct  observation, 
may  be  demonstrated  by  studying  the  secondary  tract 
degeneration  ensuing  after  its  disease  in 
man,  or  the  atrophy  following  its  elimina- 
tion in  lower  animals.  The  latter,  in  its 
turn,  involves  a  correct  homologization 
by  comparative  anatomy. 

To  the  eye  the  chief  difference  found 
in  the  component  elements  entering  into 
brain  structure  is  one  of  color.  White 
(alba)  and  colored  tissues,  the  latter  conventionally  des 
iguated  as  gray  suistance  (cinerea),  are  seen  to  alternate 
in  a  definite  way.  It  must  not  be  supposed  that  the  dis- 
tinction between  the  two  is  a  sharp  one.  While  the 
white  substance  is  exclusively  conducting  substance, 
the  gray  is  not  exclusively  ganglionic,  for  the  former 
encroaches  on  the  latter.  In  some  situations,  as  in  the 
so-called  vesicular  columns  of  Clarke,  the  admixture  of 
white  or  myelinic  nerve  fibres  is  so  great  that  the  gan- 
glionic substance  is  rather  white  than  gray.  Even  in  the 
cerebral  cortex  and  the  anterior  horns  of  the  spinal  gray 
the  admixture  of  myelinic  fibres  is  considerable.  The 
physiological  transition  of  conducting  to  "  receiving  "  or 
"  evolving  "  substance  must  therefore  be  located  within 
the  confines  of  the  ganglionic  substance,  and  not  at  its 


contact  line  with  the  white.  The  reaction  of  gray  matter 
is  slightly  acid,  as  is  shown  by  injecting  the  flavo-pur- 
purate  of  sodium  in  the  veins  of  a  living  animal.  This 
dark  red  solution,  is  changed  to  a  golden  yellow  hue  by 
the  slightest  excess  of  acid,  and  all  the  gray  substances 
of  the  brain  and  cord,  in  an  animal  thus  injected,  are 
found  of  that  color.  Its  natural  color  is  due  to  four 
factors  :  1,  translucency  ;  2,  degree  of  capillary  injection  ; 

3,  amount  and  color  of  pigment  in  the  nerve  elements ; 

4,  admixture  of  white  substance.  In  thin  slices  it  is 
transparent  and  almost  colorless.  When  injected  with 
arterial  blood  it  presents  a  rosy  hue  (cortex,  red  nucleus 
of  the  tegmentum),  when  pigmented,  various  shades  of 
yellow,  ciife  au  lait  (nucleus  of  Luys),  dark  gray  (ala 
cinerea),  deep  bluish  gray  (locus  cceruleus),  or  black  (sub 
stantia  nigra).  An  admixture  of  meduUated  nerve  fibres 
causes  it  to  present  white  streaks  (the  lines  of  Vicq 
d' Azyr  and  of  Baillarger)  or  give  it  as  a  whole  the  appear- 
ance of  white  matter  (columns  of  Clarke). 

The  specific  gravity  of  the  cortical  gray  is  1.0206- 
1.0239,  of  the  great  ganglia  1.0334-1.0346,  of  the  cere- 
bellum and  mesencephalon 
1.0479-1.0584,  and  of  the 
white  substances  1.0273- 
1.0289. 

It  is  to  the  peculiar  mutual 
relation  of  white  and  gray 
substance  that  the  various 
cerebral  provinces  owe  their 
optically  characteristic  feat- 
ures. Three  well-marked 
types  of  ganglionic  structure 
are  generally  recognized  ;  a 
fourth,  less  well  studied,  is 
also  to  be  distinguished.  These 
types  are,  1,  the  cortical  ;  2,  the 
^yZ  massive  ganglionic  ;  3,  the  nidal ; 
and  4,  the  intrafascicular.  The  for- 
mer is  so  named  because  its  situation  on 
m  interior  white  centre  invites  compari- 
>-■  II  with  the  rind  (cortex)  of  a  fruit.  It  is 
1  •uiid  on  the  surface  of  the  cerebrum,  of  the 
cerebellum,  the  optic  and  olfactory  lobes,  and 
the  tuberculum  acusticum.  The  second  type  is 
found  comprised  in  the  diencepbalon  (thalamus) 
and  the  great  masses  which  are  embedded  in  the 
white  centre  of  the  hemisphere  like  so  many  nuggets — 
the  caudate,  lenticular,  amygdalar,  and  claustral  nuclei. 
The  third  type  is  found  in  direct  connection  with  the 
roots  of  certain  cranial  nerves  and  comprises  cell  nests, 
hence  the  older  designation  of  nuclear,  and  the  one  here 
proposed,  nidal  type.  The  fourth  is  found  either  as  a 
diffuse  admixture  in  the  course  of  nerve  strands,  or  in 
compact  accumulations  to  which  these  strands  occupy 
definite  relations.  They  are  regarded  as  terminal,  as  in- 
terrupting or  as  condensing  stations  for  the  latter.     The 


1 


/■'S-. 


V^ 


Fig.  4806. — Dorsal  View  of  the  same  Segment.   Cq.a,  optic  lobes.   Other 
designations  as  in  Fig.  4805. 

club-  and  flame-shaped  nuclei  of  the  columns  of  Goll  and 
Burdach,  the  concentric  hollow  spheroids  of  the  red  nu- 
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Fig.  4807. — ^Horizontal  Section  through  Isthmus   of  Dog.  showing  the 
Intricate  Mingling  of  Intrafascicular  Gray  with  the  FasciculL 

cleus  of  the  tegmentum,  the  stratiform  nuclei  of  the 
pons,  the  dentated  volutes  of  the  olive,  cerebellum,  and 
trapezium,  the  laminae  of  the 
external  geniculate  body,  and 
the  basket-work  intercalations 
of  the  reticular  and  lemniscus 
fields  belong  to  this  type.  It 
is  to  these  various  dispositions 
of  gray  matter,  and  the  relat- 
ed interdigitating  with  white 
tracts,  that  sections  of  the  crus 
and  oblongata  owe  their  beau- 
tiful and  characteristic  mar- 
bling (Figs.  4807  and  4808). 

The  cerebral  cortex  covers  the 
ectal  face  of  the  gyri  and  the 
walls  of  the  septum  lucidum, 
presenting  various  degrees  of 
thickness  (one-tenth  to  one-sixth 
of  an  inch).  It  is  thinner  at  the 
bases  than  at  the  apices  of  the 
gyri.  In  the  fi'esh  brain  it  is 
translucent,  and  exhibits  a  stra- 
tiform arrangement ;  the  gray- 
ish tissue,  which  is  darker  m 
the  old  than  in  the  young,  in  the 
negro  than  in  the  white  (?),  be- 
ing interrupted  by  pale  opaque 
zones.  These  are  found  on 
minute  examination  to  contain 
a  predominating  proportion  of 
myelinic  nerve  fibres.  There 
is  a  single  such  zone,  fading 
more  or  less  into  the  adjacent 
gray,  over  the  greater  part  of 
the  cerebral  surface  {BaiUarger's  streak),  and  a  double, 
sharply  defined  set  in  the  occipital  lobe  (while  lines  of 
Yicq  d'Azyr).  It  is  in  the  area  characterized  by  the  for- 
mer, comprising  the  entire  frontal  lobe,  the  Rolandic  re- 
gion, the  apex  of  the  temporal  and  those  parts  of  the 


^•Ojbtie  parietal  lobe  which  abut  on 

~ - '—  the  Rolandic  region,  that  the 

typical  four*  strata  are  dis- 
tinguished under  the  micro- 
scope.    Passing  from  the  pia 
surface  to  the  white  substance 
they  are  as  follows  :  (1)  epen- 
dymal  layer,  barren  of  nerve 
elements  but  rich  in  meduUat- 
ed  nerve  fibres,  which  chiefly 
run  parallel  to  the  surface  of 
the  gyrus.     Its  thickness  is 
0.3-0.215  mm.  (2)  Comprising 
more  than  half  the  thickness 
of  the  cortex,  a  layer  of  pyra- 
midal elements,  very  numer- 
ous, small  at  the  confines  of 
the   barren  layer  (.OOi-.OlO), 
larger  as  they  lie  deeper  (.020- 
.„,„,.     These,  the  characteristic  elements  of 
the  cortex,  are  a  modification  of  the  ordinary 
multipolar  nerve  element.     The  long  axis  of 
the  pyramid  is  almost  uniformly  vertical  to 
the  surface,  and  consequently  parallel  in  direc- 
tion to  the  radial  nerve  fibres  which  penetrate 
the  gray  from  the  white,  as  if  to  reach  these 
elements. 

The  ectal  prolongation  is  a  branched  proto- 
plasmic process,  known  as  the  apex  process, 
the  processes  from  the  lateral  angles  of  the  base  are 
known  as  lateral  basilar  processes.  Both  these  break  up 
mto  numerous  finer  fibrils,  which  contribute  to  the  neu- 
rogliar  net-work.  In  addition  the  larger  cells  have  a 
process  which,  as  a  rule,  proceeding  from  the  axis  of  the 
basilar  part  of  the  cell,  remains  unbranched,  becomes 
covered  with  myelin,  and  traversing  the  intervening  gray 
reaches  the  white  substance.  Such  cells  have  therefore 
the  same  relation  to  fibres  of  the  white  substance  which 
the  multipolar  nerve  cells  of  the  anterior  horn  of  the 
spinal  gray  have  to  the  anterior  roots  of  the  spinal  nerves. 
(3)  The  layer  of  pyramids  is  followed  by  the  layer  of 


Fig.  4808.— Section  in  Sagittal 
Macacus  Brain.  Cortical.type 
marks  of  94,  type  of  the 
type  at  7,  17,  and  21, 


Direction,  the  Plane  Inclining  from  Dorso-lateral  to  Ventro-mesal,  of  a 
(cerebral)  at  the  gyral  border  everywhere,  and  (cerebellar)  crossed  by  the 
ganglia  (nugget  type)  at  11  and  12,  nidal  type  at  2.3,  intrafascicular 

granules.     These  are   small  nerve  elements  (.007-.010 
mm.),  angular  in  shape,  with  very  fine  processes,  and 

♦  Usually  five  are  reckoned  by  unnecessarily  subdividing  the  layer  of 
pyramids  into  "small"  and  "large"  although  the  transition  is  imper- 
ceptible. 
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lying  closely  crowded.     Inasmuch    as  the  medullated 
fibres  which  leave  the  white  substance  to  reach  the  layer 
of  pyramids  traverse  the  layer 
of  granules  in  groups,  it  follows 
that  the  granules  do  not  every- 
where appear  as  a  continuous 
stratum,  but  seem  in  section  to 
be  broken   up    into    irregular 
parallel   columns.     The   pyra- 
mids do  not  cease  abruptly  at 
the  ectal  boundary  of  the  layer 
of  granules,  but  encroach  upon 
it,   usually   lying    among    the 
medullated    tibres    just    men- 
tioned.    The  pyramids  thus  in- 
truding, while  not  as  numerous 
as   in   the  layer  named  after 
them,  are  very  large,  and   in 
one   particular    region   of  the 
cortex    attain   the    largest   di- 
mensions found  in  the  human 
nervous  system.     They  are  the 
giant  pyramids  of  Betz.     The 
largest  are  found  in  nests  or 
rows  in  the  cortex  of  the  para- 
central lobule  (.050  mm.  wide, 
.125    mm.    long).      They    are 
slightly    smaller    toward     the 
middle  of  the  pre-   and   post- 
central gyri,   still  further    di- 
minishing toward  the  Sylvian 
region.     In    distribution    they 
correspond  to  the  cortical  mo- 
tor fields,  and  it  is  a  suggestive 
fact  that  the  largest  are  found 
in  the  focus  of  the  leg  centre, 
the  next  in  size  in  the  focus  of 
the  arm  centre,  and  the  small- 
est in  the  facial  and  hypoglos- 
sal centres,  thus  corresponding 
to  the  relative  size  of  the  inner- 
vated muscular  masses.     The 
layer  nearest   the  white    sub- 
stance is  marked  by  the  intru- 
sion of  many  nerve  fibres  run- 
ning near  the  boundary  between 
the  gray  and  white  substance.     At  the  floor  and  sides  of 
the  fissures  their  course  is  parallel  to  the  cortical  surface. 


Fig.  4309.  —  Vertical  Section 
through  Cortex  of  Middle 
Frontal  Gyrus,  at  ita  Apex. 
Elements  only  represented. 
s-c,  Ependymal  or  barren 
layer  ;  e-g,  layer  of  pyramids ; 
ff-c,  layer  of  granules  with  in- 
terspersed larger  pyramids; 
c~k,  ill-defined  cells,  transi- 
tion to  spindle  shape ;  A-, 
white  substance. 


Via.  4810.— Large  Pyramids  from  Cortex  of  Imbecile,  showing  a  Basilar 
Process  proceeding  from  the  Middle  of  the  Base  of  One,  and  from  the 
Lateral  Angle  of  another  of  these  Elements. 

But  at  the  apices  or  free  part  of  the  gyri  these  tangential 
fibres  verge  toward  the  surface.     From  this  results  a  pe- 


culiar disposition  of  the  nerve  elements  of  this  stratum. 
They  are  fusiform,  connected  with  the  fibres  named  at 
one  end  of  their  attenuated  bodies  (.003-010  wide,  .020- 
.035  long).  Hence  they  lie  parallel  to  the  fibres  near  and 
among  which  they  are  scattered,  and  are  parallel  to  the 
cortical  surface  at  the  base  and  sides  of  the  sulci,  but  ver- 


-,««i^C'^j4  if^S'^^^ 
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Pio.  4811.— Two  Giant  Pyramids  from  Paracentral  Lobule  of  Man. 
X  100. 

tical  to  it  at  the  apices.  Meynert  regards  these  fusiform 
or  spindle  cells  as  "  associadon  cells,"  and  from  their 
alleged  preponderance  in  the  claustrum,  which  he  consid- 
ers to  be  the  differentiated  and  isolated  deepest  layer  of 
the  cortex  of  the  insula,  denominates  them  as  comprising 
the  "claustrum  formation." 

From  the  above  type  of  cortical  structure  there  are 
several  local  variations.  The  most  important  are  found 
in  the  occipital  lobe  and  the  cornu  ammonis.  Briefly, 
the  occipital  type  may  be  described  as  presenting  the  fol- 
lowing points  of  correspondence  or  contrast  with  the 
f ronto-parietal  type  :    (1)  The  barren  layer  is  present  in 


Flo.  4812.— Diagram  of  a  Section  Vertical  to  the  Surface  of  Two  Adjoin- 
,  ing  Gyri.  F,  base  of  intervening  fissure  ;  1,  barren  layer;  3,  layer  of 
pyramids  ;  3,  granule  layer  :  4,  6,  layer  of  spindles,  vertical  to  surface 
at  4,  parallel  to  surface  at  6  ;  5,  projecting  fibres  of  white  substance, 
directly  connected  with  large  pyramids  or  lost  in  the  cortical  fibrillar 
maze  ;  7,  tangential  (associating)  fibres. 

both  ;  (2)  the  layer  of  pyramids  is  present,  but  thinner 
in  the  occipital  lobe  ;  (3)  the  layer"  of  granules  is  byper- 
trophied  and  subdivided  into  three  strata  by  two  inter- 
calated zones,  barren  in  elements  (a  few  of  large  dimen 
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sions  are  found  and  known  as  "  solitar}' "),  but  rich  in 
myelinic  nerve  fibres.  It  is  these  white  zones  which,  to 
the  nalied  eye,  appear  to  form  a  single  sharply  marked 
streak,  particularly  distinct  at  the  calcarine  Assure,  the 
white  lines  of  Vicq  d' Azyr  ;  *  (4)  the  layer  of  spindles  is 
present  in  both.  Thus  by  the  subdivision  of  the  one 
granular  layer  of  the  frontal  cortex  into  three  granular 
and  two  intergranular  layers,  the  occipital  cortex  pre- 
sents eight  strata  :  1,  The  barren  layer  ;  2,  a  narrow 
stratum  of  pyramids  ;  3,  the  ectal  granular  layer  ;  4, 
the  ectal  intergranular  layer  ;  5,  the  intermediate  granu- 
lar layer  ;  6,  the  ental  intergranular  layer ;  7,  the  ental 
granular  layer ;  8,  the  stratum  of  spindles. 

In  the  co7'nu  ammonis  the  pyramids  are  very  numer- 
ous, closely  crowded,  and  much  elongated.  To  under- 
stand the  relations  of  this  peculiar  aberrant  cortical  struct- 
ure let  the  student  assume  the  cortex  reduced  to  its 
pyramid  layer,  and  that  layer  rolled  in  such  a  way  that 
a  cross-section  everywhere  would  show  an  S-shaped 
curve.  The  position  of  this  S  (subiculum)  must  be  so 
understood  as  if  those  of  opposite  sides  faced  each  other, 
thus,  S  2  (Fig.  4807,  33).  The  upper  half  of  the  S  faces 
the  ventricle  with  its  convex  bend  forming  the  promi- 
nence of  the  hippocamp  ;  it  is  here  covered  by  white  sub- 
stance, the  alveus.  The  ventral  half  of  the  S,  bulging 
out  mesoventrad  with  a  free  cortical  surface,  shows  a  re- 
markable hypertrophy  of  the  white  fibres  in  the  barren 
layer,  which  intrude  like  a  thin  sheet  between  the  upper 
concavity  of  the  sigma  and  a  remarkable  body  which 
bears  the  relation  of  a  "  nib"  to  the  sigma — the  fascia 
dentata. 

T\\e  fascia  dentata  is  an  anomalous  gyral  aggregate  of 
the  cornu  ammonis  ;  and  just  as  the  latter  is  the  tem- 
poral extension  of  a  ring-shaped  convolution  surrounding 
the  callosum,  so  the  fascia  dentata  is  the  temporal  de- 
velopment of  a  (in  man)  rudimentary  gyrus,  running  par- 
allel with  the  gyrus  fornioatus,  constituting  the  longi- 
tudinal grayish  streak  (miscalled  nerves  of  Lancisii) 
interposed  between  the  edge  of  the  gyrus  fornicatus  and 
the  callosum.  Its  cells  are  small,  closely  crowded  in  two 
or  three  rows.  Their  protoplasmic  processes  run  pe- 
ripherad.  The  nerve  fibres  from  the  alveus  (cornu  am- 
monis) and  fascia  dentata  are  collected  in  a  sharp-edged 
ridge,  gradually  rising  higher  as  new  additions  are  made 
to  its  substance,  which  is  the  fimbria.  Its  main  direct 
source  of  fibre  supply  is  the  alveus,  its  condensed  pro- 
longation is  the  fornix. 

By  many  the  olfactory  bulb  is  regarded  as  a  part  of  the 
cerebral  cortex.  In  reality  it  is  merely  analogous  in 
texture,  and  represents  an  independent  brain  segment 
(see  Centres  of  Special  Sense). 

The  cortex  of  erabyros  between  the  third  and  fifth 
months,  when  hardened,  already  shows  that  peculiar  fract- 
ure line  characteristic  of  the  adult  cortex,  the  cleavage 
being  as  if  in  fine  parallel  fibrils  vertical  to  the  surface. 
This  indicates  some  disposition,  heraldic  of  the  ultimate 
arrangement  of  cell  rows,  entering  nerve  fibres,  and  blood- 
vessels. The  first  distinct  elements  are  observed  in  the 
second  layer  at  about  the  sixth  month.  The  granules  of 
the  third  layer  appear  at  the  seventh  month.  Generally 
speaking,  the  development  of  the  gyri  and  the  cortical 
element  coincides.  In  the  embryonic  human  brain  only 
the  cortical  layer  is  represented  ;  then  the  white  fibres 
develop,  and  gradually  obtain  that  preponderating  mass 
characteristic  of  the  human  brain  in  their  order  of 
functional  dignity,  the  fibrse  proprise  being  the  latest  to 
mature. 

The  ganglia  embedded  iu  the  interior  white  matter  of 
each  hemisphere  are  the  caudatum,  lenticularis,  amyg- 
dala, and  claustrum.  Of  these  but  one,  the  caudatum, 
has  a  free  surface  at  the  floor  of  the  lateral  ventricle  ;  the 
others  are  embedded  in  the  solid  tissues  of  the  cere- 
bral interior,  or  fuse  with  the  cortex.  Their  shape  and 
disposition  is  intimately  allied  with  the  growth  and 
shape  of  the  cortical  mantle,  to  which  they  are  often  re- 

*  There  are,  therefore,  really  two  line.s  of  Vicq  d'Azyr  parallel  to  each 
other,  and  in  some  human  brains,  as  Dr.  N".  E.  Brill,  of  New  York,  has 
shown,  three  such. 


garded  as  bearing  the  relation  of  subordinate  (subcortical) 
centres. 

The  lenticularis  resembles  an  irregular,  triangular 
pyramid,  lying  on  its  side.  Its  base  is  parallel  and  near 
to  the  cortical  expanse  of  the  insula,  and  of  about  the 
same  extent.  The  three  sides  of  this  pyramid  are  an  up- 
per, sloping  caudad,  an  anterior,  sloping  ventro-caudad, 
a  lower,  sloping  caudo-dorsad.  All  these  sides  attenuate 
toward  the  mesal  plane,  so  that  they  unite  in  an  apex 
which  is  directed  toward  the  basilar  brain  axis  (Fig.  4808, 
11  and  12). 

If  the  pyramid  just  described  be  regarded  as  an  axis 
of  rotation  for  the  caudatum,  the  relations  of  the  latter 
are  readily  understood.  Except  at  the  base  of  the  brain 
and  a  number  of  anastomoses  in  the  anterior  division  of 
the  internal  capsule  the  caudatum  is  a  free  ring  circling 
around  the  lenticularis.  As  it  is  massive  in  the  frontal 
portion,  becomes  attenuated  caudad,  and  the  attenuated 
part  is  reflected  on  itself  to  run  along  the  roof  of  the  in- 
ferior horn,  whereas  the  remainder  lies  at  the  floor  of  the 
anterior  horn  and  body  of  the  lateral  ventricle,  the 
cephalic  part  is  called  the  head,  the  caudal  part  the  tail. 

The  claustrum  is  a  thin  expansion  intercalated  between 
the  cortex  of  the  Insula  and  the  base  of  the  lenticularis. 
It  also  corresponds  in  extent  nearly  with  the  extent  of 
the  insula.  The  streak  of  white  matter  separating  It 
from  the  lenticularis  is  known  as  the  external  capsule  ; 
the  one  separating  it  from  the  insular  cortex  is  unnamed. 

The  nucleus  amygdalas  is  an  irregular  lump  of  gray 
matter  situated  in  the  apex  of  the  temporal  lobe,  between 
it  and  the  apex  of  the  inferior  ventricular  horn ;  it  lies 
ventrad  of  the  lenticularis. 

As  distinct  as  all  these  gray  masses  appear  in  sections 
taken  in  certain  planes,  there  is  a  common  ground  on 
which  they  meet,  with  which  they  fuse,  through  which 
they  are  indirectly  united,  and  by  which  their  embry- 
onic derivation  from  a  common  origin  is  proven.  This 
is  the  gray  matter  of  the  anterior  perforated  space.  In 
front  this  fuses  with  the  lenticularis,  which  in  part  rests 
on  it  ;  it  penetrates  between  the  latter  and  the  amygdala 
and  unites  with  a  mesal  spur  from  the  claustrum.  With 
the  caudatum  it  does  not  directly  unite,  but  as  the  mesal 
ventral  downcurve  of  the  caput  caudati  fuses  with  the 
lenticularis  they  are  indirectly  continuous. 

The  caudatum  presents  a  ventricular  and  a  capsular 
surface.  The  ventricular  is  lined  by  an  endyma  so 
dense  that  it  may  be  separated  and  demonstrated  as  a 
quasi  membrane.  The  capsular  face  is  irregular,  nu- 
merous strands  of  capsule  fibres  entering  it  obliquely,  so 
that  on  transection  they  appear  as  white  spots,  on  sagit- 
tal sections  as  streaks.  They  extend  to  about  half-way 
through  the  ganglion,  and  there  split  up  into  finer  and 
finer  Ijundles  which  become  lost  to  the  naked  eye.  Two 
kinds  of  elements  are  found  in  its  reddish  gray  matter. 
A  larger,  intermediate  to  a  star  shape  and  the  pyramid 
type  (20-50  |u),  they  have  numerous  protoplasmic  and 
an  axis  cylinder  process.  The  smaller  variety  (15-20  /i) 
have  only  the  former.  In  addition  a  large  number  of 
nuclear  bodies,  surrounded  by  apparently  granular  pro- 
toplasm contained  in  vesicular  spaces,  whose  nature  is 
disputed,  as  well  as  glia  cells,  are  found  in  this  gan- 
glion. 

The  lenticularis  is  composed  of  three*  concentric  seg- 
ments, the  dividing  line  being  laminae  of  medullary 
fibres  which  run  parallel  to  its  ectal  face.  The  subdivis- 
ions are  known  as  articuli,  the  most  ectal  is  specially 
designated  the  putamen.  It  is  of  a  deeper  reddish  gray 
color  than  the  two  mesal  divisions,  which  together  are 
termed  globus  pallidus.  The  intercalated  streaks  are 
joined  by  lesser  streaks  emerging  from  within  the  puta- 
men,  or  traversing  the  articuli  of  the  globus  pallidus, 
from  this  a  very  characteristic  striated  appearance  re- 
sults. The  minute  structure  of  the  lenticularis  corre- 
sponds to  that  of  the  caudatum,  the  proportion  of  large 
cells  being  greater.  The  amygdala  is  regarded  as  a  hy- 
pertrophied  layer  of  the  temporal  cortex,  which  has  be- 

*  Pour  and  even  five  have  been  observed  by  the  author  ;  the  supernu- 
merary ones  lying  within  the  globus  palliduB. 
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oome  nearly  isolated  from  its  cortical  connection  by  in- 
truding white  matter.  Except  that  streaks  of  white 
matter  run  irregularly  into  and  through  it,  it  has  the 
structure  of  cortical  substance.  The  same  applies  to  the 
claustrum,  which  is  commonly  regarded  as  the  isolated 
spindle-cell  stratum  of  the  insular  cortcY,  although 
neither  embryological  nor  comparative  anatomical  ob- 
servation support  that  view. 

^YIlik  Substance  of  the  Hemispheres. — The  entire  space 
intervening  between  the  cortex  cerebri,  the  cavity  of  the 
lateral  ventricles,  and  the  great  ganglia  at  the  base,  is 
filled  out  by  white  substance  ;  the  greater  part  of  the 
cerebral  mass  being  thus  composed  of  a  mass  of  myelinic 
nerve  fibres.  These  connect  the  ganglionic  elements  of 
the  cortex  with  other  parts  of  the  nervous  system.  Some 
pass  from  the  cortex  about  the  calcarine  fissure  and 
apex  of  the  occipital  lobe  to  the  external  geniculate 
body  and  a  special  region  of  the  thalamus,  both  of  these 
being  in  turn  connected  with  the  optic  tracts.  '  Another 
set  passes  into  the  olfactory  tracts.  Still  another  unites 
the  cerebral  hemisphere  to  the  cerebellum.  Some  trav- 
erse the  entire  length  of  the  cerebro-spinal  axis,  placing 
every  segment  of  the  spinal  gray  in  relation  with  a  defi- 
nite part  of  the  cortical  area.  Others  remain  intracere- 
bral in  every  part  of  their  course,  uniting  one  area  of  the 


Fig.  4813. — Cross-section  of  a  Cat's  Brain.  The  gray  substance,  cortical 
and  ganglionic,  represented  by  dots,  the  white  by  lines,  indicating  the 
main  directions  of  the  fibres. 

cortex  with  another,  crossing  the  median  line — like  the 
corpus  callosum — to  associate  the  two  hemispheres,  or 
finally  establishing  a  functional  bond  of  union  between 
the  cortex  anil  the  great  ganglia. 

In  the  fresh  brain  this  white  substance  may  be  com- 
pared to  an  irregularly  shaped  kernel,  of  which  the  cor- 
tex is  the  shell.  Where  the  cortex  is  raised  in  folds,  the 
white  substance  enters  it  like  a  ridge.  The  union  be- 
tween the  two  is  intimate  ;  fibres  enter  the  lower  strata 
of  the  cortex  to  connect  with  the  axis  cylinder  pro- 
cesses of  the  larger  pyramidal  bodies,  others  appear  to 
run  nearly  to  the  surface,  and  some  are  inseparable  from 
the  plexus  of  intracortical  nerve  fibrils.  It  is  because 
of  the  preponderating  development  in  man  of  those 
tracts  which  place  the  lower  centres  under  the  cortical 
dominion,  and  above  all  of  those  which  serve  to  estab- 
lish association  of  different  cortical  districts,  that  rela- 
tively to  the  gray  substance  the  white  kernel  of  the 
hemispheres  appears  proportionately  larger  than  in  other 
animals  (Figs.  4813,  4814,  and  4815). 

As  a  whole  the  fibres  of  the  white  substance  tend  to 
converge,  like  the  sticks  in  the  handle  of  a  fan,  toward 
the  base  of  the  cerebrum,  where  the  crus  carries  off  a 
large  proportion  of  them,  notably  those  which  traversed 
the  internal  capsule.     The  latter  is  a  detachment  of  the 


corona  radiata,  caught  as  it  were  between  the  basilar 
ganglia.  A  flatwise  section  of  the  cerebrum  shows  it  to 
be  bent,  very  much  as  a  leg  is  bent  on  the  thigh,  with 
the  knee  mesad.  The  anterior  or  caudo-lenticular  divis- 
ion is  confined  between  the  parallel  ectal  border  of  the 


Fig.  4814. — Ditto  of  Baboon.  The  white  substance  is  more  voluminous, 
the  demarcation  of  the  lenticular  and  other  nuclei  by  intruding  fibres 
is  more  distinct. 

caudatum  and  the  cephalo-mesal  border  of  the  lenticu- 
laris.  The  genu  receives  the  apex  of  the  lenticularis  in 
its  hollow,  while  the  posterior  or  thalamo-lenticular  di- 
vision lies  between  the  ectal  border  of  the  thalamus  and 
the  caudo-mesal  border  of  the  lenticularis.  In  front  it 
merges  with  the  white  interior  of  the  frontal,  behind 
with  that  of  the  occipital,  above  with  that  of  the  Rolan- 
dic  opercular  and  parietal  organs,  from  all  of  which  the 


Fig.  4815. — Ditto  of  Man,    The  commissural  and  associating  fibres  ap- 
pear to  make  up  the  great  bulk  of  the  white  substance. 

fibres  of  the  corona  radiata  pass  into  it.  Some  traverse 
it  and  enter  the  crus,  others  enter  the  great  ganglia  on 
its  border,  contributions  being  received  to  make  up  for 
their  desertion  by  fibres  which  leave  the  great  ganglia 
to   join  its  columns.*     We   must  therefore  distinguish 

*  V.  Marchi  claims  that  some  fibres  originate  from  nerve  ceUs  contained 
in  the  capsule  itself. 
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the  following  cerebral  fibre  systems  in  the  white  mat- 
ter of  the  hemispheres  :  1.  Projecting  systems  which 
unite  the  cortex  to  "  inferior  centres."  They  are  classi- 
fied according  to  their  length,  (a)  The  longest  direct 
nerve-tracts  known  in  the  body,  which  pass  to  the  spinal 
gray  ;  (b)  those  which  pass  to  the  pons — these  two  sets 
must  traverse  the  capsule  and  crus,  constituting  their 
most  important  ingredients  ;  (c)  tracts  uniting  the  cor- 
tex to  the  caudate,  lenticular,  subthalamic,  thalamic, 
geniculate,  ,and  other  nuclei — they  traverse  the  capsule 
in  large  part,  but  do  not  enter  the  crus  proper  ;  (d)  tracts 
which  connect  the  great  ganglia  with  each  other  (dis- 
puted by  some). 

In  addition  to  these  tracts  there  is  one  structure  made 
up  of  medullated  fibres  whose  relations  are  undefined. 
Tills  consists  of  a  narrow  white  streak  interpolated  be- 
tween the  thalamus  and  caudatum,  at  the  ventricular 
floor.  In  color  it  resembles  translucent  bluish  horn,  ow- 
ing to  a  vein  which  passes  along  and  under  it.  It  is  the 
stria  cornea.  It  follows  the  inflection  ventrad  of  the 
tail  of  the  caudatum,  and  there  its  fibres  radiate  into  the 
nucleus  amygdalae.  The  terminus  of  its  cephalic  end  is 
unknown,  but  it  is  certain  that  it  does  not,  as  older  au- 
thors claimed,  join  the  fornix,  notwithstanding  the — in 
the  main — sagittal  course  of  its  fibres. 

Aside  from  the  projecting  fibres  which  form  the  co- 
rona radiata  and  converge  from  the  interior  of  the  cortical 
expanse  to  the  basilar  ganglia  and  capsule,  the  interior 
white  of  the  hemisphere  contains  fibre  tracts  which  unite 
various  provinces  of  the  cortex  with  each  other.  Two 
classes  of  the  latter  may  be  distinguished,  the  one  arches 
from  gyrus  to  gyrus,  narrowly  skirting  the  cortex  at  the 
base  of  the  sulci  (fibrse  propriae),  the  others  unite  distant 
cortical  areas  with  each  other.  Such  are  a  fronto-occipi- 
tal  associating  bundle,  forming  the  tapetiim  mntriculi, 
uniting  the  cortex  of  the  frontal  with  that  of  the  occipi- 
tal lobe  (fasciculus  longitudinalis  superior).  A  similar 
bundle  unites  the  apex  of  the  temporal  with  the  occipi- 
tal lobe  (fasciculus  longitudinalis  inferior).  Other  bun- 
dles have  been  described  ;  their  existence  is  not  estab- 
lished. The  labyrinth  of  projecting  and  associating 
fibres  derived  from  and  proper  to  each  hemisphere  is 
further  complicated  by  the  commissural  systems,  which 
unite  the  opposite  cerebral  hemispheres  in  such  a  way 
that  their  white  matter  constitutes  an  anatomical  conti- 
nuity.    These  are  the  callosum  and  the  precommissura. 

The  callosum  is  composed  of  transverse  fibres  which 
penetrate  the  white  interior  of  each  hemisphere  ;  inter- 
mingling with  the  fibres  of  the  superior  longitudinal 
associating  fasciculus  they  are  ultimately  lost  in  the  lab}'- 
rinth  of  subcortical  and  projecting  tracts.  That  they 
unite  symmetrical  brain  provinces,  i.e. ,  the  right  occipital 
to  the  left  occipital,  the  right  frontal  to  the  left  frontal, 
and  the  right  Rolandic  to  the  left  Rolandic  cortices  is 
the  prevailing  opinion,  and  harmonizes  with  pathological 
observations. 

The  precommissura  is  composed  of  white  substance. 
Its  fibres  are  transverse  and  commissural.  They  are  of 
two  classes.  Tlie  anterior  and  smaller  division  unites 
the  two  olfactory  bulbs,  the  posterior  and  larger  is  a 
commissure  of  the  temporal  lobes.  In  its  course  to  the 
temporal  lobe  this  division  forms  a  beautifully  distinct 
fasciculus  which  perforates  the  lenticularis.  The  olfac- 
tory division  passes  into  the  ventral  part  of  the  olfactory 
tract,  and  detaches  a  small  portion  to  the  orbital  face  of 
the  frontal  lobe. 

The  fornix  is  the  equivalent  of  the  corona  radiata  for 
that  part  of  the  cortex  which  undergoes  metamorphosis 
into  the  cornu  ammonis  and  fascia  dentata.  It  should 
be  regarded  as  distinct  from  its  fellows  of  the  opposite 
side,  for  the  so-called  lyra  is  properly  commissural. 
Each  fornix,  then,  is  the  projecting  bundle  of  the  gyrus 
hippocampi,  from  which  it  collects  the  medullated  nerve 
fibres  through  the  fimbria.  Having  arched  over  under 
the  callosum,  each  crus  of  the  fornix,  passing  caudad  of 
the  precommissura,  circles  ventrad  of  the  porta  (Monroi), 
and  plunges  into  the  central  gray  of  the  third  ventricle, 
forming  a  visible  prominence  thereby.  It  dips  caudo- 
ventrad,  insinuating  itself  between  the  bundle  of  Vicq 


d'Azyr  and  the  lateral  ganglion  of  the  mammillary  body. 
Dorsad  of  the  medial  ganglia  of  the  mammillary  body 
one  division  of  the  fornix  decussates,  the  other's  termi- 
nation is  unknown. 

Through  the  fornix,  as  well  as  more  directly  by  the 
abutment  of  the  posterior  part  of  the  capsule  on  the 
thalamus,  the  transition  from  the  hemispheres  to  the 
diencephalon  is  established.  The  chief  ganglion  of  this 
segment  is  the  thalamus.  The  cells  of  this  nucleus  are 
scattered  irregularly  through  the  gray  portions,  larger 
forms  of  the  multipolar  variety,  and  presenting  axis 
cylinder  processes  predominate.  In  all  other  textural  re- 
spects it  corresponds  to  the  caudatum.  It  differs  from  it 
in  being  subdivided  into  a  number  of  distinct  nuclei. 
Of  these  three  are  universally  recognized.  The  largest 
are  the  ectal  and  mesal ;  they  are  separated  from  each 
other  by  a  white  layer  (lamina  meduUaris  interna)  which 
runs  parallel  to  the  wall  of  the  third  ventricle  for  its 
greater  length  ;  posteriorly  it  runs  mesad,  overlapped  by 
the  ectal  nucleus.  Numerous  sub-lamina  run  into  it 
through  the  outer  nucleus,  parallel  to  its  dorsal  surface 
(Fig.  4816,  5).  In  the  anterior  -half  of  the  thalamus  the 
inner  medullary  lamina  subdivides  into  two  branches, 
thus  permitting  the  intrusion  of  a  third  or  anterior  (dor- 
so-cephalic)  nucleus  between  the  two  main  nuclei.  This 
constitutes  a  distinct  elevation  on  the  dorsal  face  of  the 
thalamus  and  on  a  small  scale  repeats  the  shape  of  the 
dorsal  aspect  of  the  caudatum,  its  rounded  head  being 
cephalad,  its  attenuated  part  caudad.  The  pulvinar  is 
in  reality  but  a  hypertrophied  extension  of  the  ectal 
thalamic  nucleus.  Both  are  covered  hj  a,  stratum  zoncile, 
a  layer  of  medullated  fibres  spread  out  over  the  dorsal 
and  posterior,  in  fact  the  entire  free  face  of  the  thalamus, 
and  in  large  part  nothing  more  nor  less  than  an  expan- 
sion of  the  optic  tract.  At  the  contact  plane  of  the  ectal 
thalamic  nucleus  and  the  white  matter  of  the  hemi- 
spheres, a  peculiar  appearance  results  from  the  interdigi- 
tation  of  thalamic  and  cerebral  fibres,  and  their  inclusion 
of  thalamic  gray  substance  in  a  rather  regular  pattern, 
this  is  the  lattice-work  stratum  of  the  thalamus  (stratum 
reiiculatum).  A  compact  layer  on  its  mesal  aspect, 
more  distinct  in  lower  animals  than  man,  is  called  the 
ectal  medullary  lamina. 

As  the  optic  tract  com'ses  up  and  behind  the  slope  of 
the  pulvinar,  it  is  intimately  connected  with  a  ganglion 
which  is  by  some  regarded  as  an  intercalar  ganglion 
proper  to  the  optic  nerve  ;  but  according  to  most  modern 
researches  is  a  derivation  of  the  thalamus.  This  is  the 
external  geniculate  body  (pregeniculatum).  It  is  character- 
ized by  the  regular  alternation  of  deeply  graj-  and  white 
lamina.  The  former  are  thicker,  the  latter  thinner  and 
apparently  continuous  with  the  optic  tract  fibres.  The 
nerve  cells  in  the  gray  substance  are  large  (30-50  /i) 
multipolar,  and  pigmented. 

A  white  streak  of  medullated  fibres,  nearly  corre- 
sponding to  the  attachment  of  the  tela  choroidea  (taenia 
thalami),  separates  the  free  surface  of  the  thalamus,  with 
its  characteristic  zonal  stratum,  from  the  graj'  matter 
lining  the  third  ventricle.  The  latter  is  not  properly  a 
ganglion  of  the  thalamu.s,  but  separately  designated 
"  central  gray  of  the  third  reutricle."  It  extends  from  the 
porta  (Monroi)  along  the  side  of  the  ventricle,  lines  its 
floor  (lamina  terminalis,  tuber  cinereum,  posterior  perfo- 
rated region),  and  by  its  fusion  forms  the  so-called  com- 
missura  mollis  (medi-commissura). 

The  eminence  on  either  side  of  the  post-commissura 
known  as  the  habena  includes  the  ganglion  habenuUe, 
which  is  composed  of  small  angular  nerve  cells  and  nu- 
merous granules.  It  apparently  constitutes  a  reunion 
point  for  three  sets  of  fibres:  1,  Those  from  Meynert's 
bundle  ;  2,  the  taenia  thalami  ;  3,  the  habena  proper. 

Each  of  the  two  symmetrical  eminences  known  as  the 
corpora  mammillaria  incorporates  three  ganglia ;  *  one 
of  these,  the  lateral,  is  applied  against  the  two  medial 
ganglia,  so  as  to  represent  a  crescent  on  cross-section. 
Its  cells  are  large.  The  so-called  peduncle  of  the  mamil- 
lary body,  which  in  man  is  difficult  of  identification,  is 

*  Not  well  marked  in  man. 
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connected  with  it.  The  other  two  ganglia  are  situated 
cephalo-dorsad  and  ventro-caudad  with  relation  to  each 
other.  The  former  (Oudden's  ganglion)  is  connected  with 
the  tegmental  bundle,  also  named  after  him,  and  which 
can  be  traced  mesad  of  Meynert's  bundle  to  a  group  of 
cells  situated  ventrad  of  the  posterior  longitudinal  fas- 
ciculus of  the  tegmentum  and  caudad  of  the  great  teg- 


eminences  visible  on  the  ventral  and  dorsal  faces  of  the 
diencephalon,  large  and  important  intercalar  nuclei  are 
exposed  on  transection  of  this  segment.  The  more  im- 
portant of  these  are  the  body  of  Luys,  the  ganglion  of 
Soemmering,  and  the  red  nucleus  of  the  tegmentum. 
The  ganglion  of  Soemmering  {substantia  nigra)  is  the 
most  readily  identifiable.     It  is  exposed  on  cross-sections 


Fig.  4816. — Transection  through  Human  IsthmnB,  Anterior  Level  of  Optici. 
2:3,  Aqueduct;  pointers  on  oculo-motor  nidi ;  15,  roots  of  3d  pair;  13,  sub- 
stantia nigra  ;  13,  pes  ;  18,  19,  passage  of  pes  fibres  into  posterior  part  of  in- 
ternal capsule  (Tiirck's  bundle) ;  10,  21,  20,  lenticular  nucleus,  posterior  end  ; 
5,  lamellse  of  thalamus  ;  11,  optic  tract. 


mental  decussation.  The  ventro-caudal  ganglion  is  in 
like  manner  connected  with  the  bundle  of  Vicq  d'Asyr,  a 
flbre-tract  formerly  confounded  with  the  fornix,  now 
known  to  be  distinct  from  it,  and  which  runs  cephalo- 
dorsad  to  terminate  in  the  anterior  tubercle  of  the  thala- 
mus. It  is  the  spreading  out  on  the  surface  of  these  two 
medial  ganglia,  by  the  somewhat  interwoven  fibres  of 
Gudden's  and  Vicq  d'Azyr's  bundles,  that  forms  the 
rounded  medullary  capsule,  uniting  them  in  the  spurious 
unity  of  the  corpora  mammillaria. 

The  hypophysis  (pituitary  body)  is  composed  of  two 
divisions,  distinct  in  structure,  as  they  are  in  embryonic 
origin.  The  part  directly  continuous  with  the  infundi- 
bulum  contains  a  cavity  originally  derived  from  the  third 
ventricle,  its  walls  have  a  nervous  structure,  containing 
small  nerve  cells,  nerve  fibres,  and  neuroglia.  It  is  in- 
vaginated,  as  it  were,  into  the  larger  or  epithelial  divi- 
sion, which  contains  epithelial  tubes,  dovetailing  with 
large  blood-vessels  from  the  pia.  They  contain  a  special 
pigment,  and  appear  to  secrete  a  colloid  material  which 
is  often  present  in  large  masses. 

The  epiphysis  (pineal  gland)  is  not  regarded  as  an  im- 
portant neural  ingredient  of  the  brain.  Indeed,  its  ner- 
vous nature  has  been  disputed.  It  unquestionably  in- 
cludes some  nerve-fibres  and  a  few  scattered  nerve  cells. 
The  chief  interest  attaching  to  its  study  lies  in  its  phylo- 
genetic  relations.  It  is  generally  believed  to  be  a  rudi- 
mentary relic,  representing  a  Cyclopean  eye  :  the  primi- 
tive eye  of  some  extinct  ancestral  vertebrate.  In  some 
living  lizards  (Hatteria)  the  epiphysis  has  a  structure 
closely  resembling  that  of  a  mollusoan  eye,  even  embody- 
ing a  crystalline  lens  and  a  pigmented  and  unpigmented 
(retinal)  epithelial  stratum.  In  mammals  a  neural  and  a 
glandular  portion  are  distinguished.  The  latter  includes 
the  so-called  brain-sand  (acervulus),  which  is  a  product  of 
the  epithelial  secretions. 

The  posterior  perforated  space  (area  intercruralis)  is 
the  surface  development  of  the  interpeduncular  ganglion, 
a  gray  mass  of  much  reduced  dimensions  in  man,  but 
very  large  in  the  rodentia.  It  is  shaped  on  cross-.section 
like  an  inverted  letter  T,  the  vertical  branch  merging 
dorsad  with  the  median  raphe.  Its  cells  resemble  those 
of  the  ganglion  habenulfe,  but  are  less  angular.  Meynert's 
bundle  connects  it  with  the  ganglion  habenulse. 

In  addition  to  the  ganglia  of  the  thalamus  and  of  the 


through  the  level  of  the  corpora  quadrigemina  and  crura 
cerebri.  In  its  greatest  extent  it  represents  a  crescentic 
interpolation  between  the  pes  pedunculi  and  the  tegmen- 
tum. Mesad  it  nearly  touches  its  fellow  of  the  opposite 
side,  being  separated  by  the  rudimentary  interpeduncular 
ganglion.  Its  ventral  face  sends  numerous  ramifying 
prolongations  among  the  fasciculi  of  the  pes  (Pig.  4816, 
13).  The  cells  are  large,  multipolar,  their  bodies  ap- 
proaching the  fusiform  or  angular  in  outline.  In  man, 
and  man  alone,*  they  are  characterized  by  a  pigment, 
which  varies  from  a  deep  brown  to  an  absolute  black  in 
color.  This  gives  to  the  entire  ganglion  its  black  color 
so  sharply  contrasting  with  the  surrounding  tissues.     It 


Fig.  -^SIT.  —Transection  of  Human  Isthmus  through  Optici  and  Pes.  P, 
Pes;  L,  lemniscus;  T.  red  nucleus;  Tp,  fibres  passing  to  "fountain 
decussations  "  ;  bw,  deep  white  of  optici. 

is  not  pigmented  in  the  new  born,  of  a  pale  brown  in 
young  persons,  and  increases  in  blackness  with  age. 

The  nucleus  tegmenti  or  red  nucleus,  so  termed  from  its 
reddish  tinge  in  the  fresh  brain,  which  it  owes  to  its 
richness  in  neuroglia  as  well  as  to  its  great  vascularity, 
is  found  in  those  section  levels  where  the  ganglion  of 
Soemmering  has  its  greatest  extent  (Fig.  4817,  T).  In 
transections  its  outline  is  irregularly  round,  in  sagittal 
sections  an  elongated  oval.    The  nerve  elements  are  an- 

*  Adult  anthropoids  have  not  been  examined. 
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gular,  with  numerous  poles,  many  of  the  processes  show 
a  noticeable  tendency  to  apply  themselves  to  the  walls  of 
neighboring  capillaries.  The  ganglion  is  surrounded  by 
a  capsule  of  medullated  fibres,  partly  belonging  to  the 
reticular  field,  partly  to  the  tegmenta  brachium.  The 
fibres  of  the  latter  traverse  it  in  many  bundles,  running 
latero-cephalo-dorsad,  thus  imperfectly  cutting  the  nu- 
cleus into  concentric  sliells. 

The  body  of  Luys  is  a  lentiform  ganglion,  of  a  milk  and 
coffee  color  in  the  fresh  brain,  which  lies  in  the  ideal  con- 
tinuation of  the  lateral  part  of  the  ganglion  of  Soemmer- 
ing. On  transection  it  appears  as  a  spindle,  whose  greater 
convexity  is  dorsad  ;  its  greatest  width  is  just  caudad  of 
the  level  of  the  corpora  mammillaria  (10-13  mm.  in  the 
lateral,  Z-A  in  the  dorsal,  and  7-8  in  the  cephalo-caudal 
direction).  It  represents  the  boundary  between  the  pes 
and  tegmentum,  just  as  the  ganglion  of  Soemmering 
does  in  more  caudal  levels.  It  is  made  up  of  fine  medul- 
lated fibres,  crowded  in  great  profusion  and  confusion 
with  numerous,  delicate-coiled  blood-vessels,  and  sparse 
multipolar  nerve  elements  of  moderate  size,  angular  or 
spindle-shaped,  without  any  demonstrable  axis  cylinder 
processes,  while  the  protoplasmic  processes  show  a  re- 
markable resistance  to  staining  reagents. 

The  tissues  interpolated  between  the  ventral  face  of  the 
thalamus,  the  body  of  Luys,  and  the  red  nucleus  consist 
of  a  fine,  felt-like  mass  of  fibres,  whose  relations  are  so 
obscure  that  even  their  boundary  is  not  well  determined 
(sona  incerta).  In  the  aggregate  this  area  is  known  as  the 
regio  subthalamica. 

The  corpora  qvadrigemina  comprise  two  pairs  of 
ganglia,  which  are  very  distinct  in  structure.     The  an- 


FlG.  4818. — Transection  of  Optici  of  Turtle.  F,  cappa  cinerea  equiva- 
lent ;  D,  deep  gray  ;  A,  aqueduct  gray  ;  G,  fibres  of  optic  tract  entering 
superficial  white  and  gray  layers. 

terior  pair  presents  a  true  cortical  type,  which  is  beauti- 
fully evident  in  the  optic  lobes  of  fishes,  reptiles  (Fig. 
4818),  and  birds.  In  man  the  outermost  layer  is  an  ex- 
pansion of  the  optic  tract  ;  then  follows  a  superficial 
gray  layer  with   numerous   small   cells,*  a  deep  white 

*  In  lower  mammals  it  gives  a  distinct  gray  color  to  the  surface  of  the 
optici  (cappa  cinerea) ;  in  man,  a  faint  yellowish  tinge  is  seen. 


layer,  also  derived  from  the  optic  tract,  and  deepest  of 
all  a  second  gray  layer,  containing  few  but  large  multi- 
polar elements.  The  underlying  tissues  do  not  apper- 
tain to  the  ganglion  of  the  anterior  pair,  but  are  a  part 
of  the  central  tubular  gray  matter,  and  the  subthalamic 
tracts.* 

The  postoptic  ganglia  (posterior  pair)  are  more  homo- 
geneous in  texture  :  a  fine  molecular  groundwork,  with 
numerous  small  multipolar  elements.  The  symmetrical 
ganglia  comprised  in  this  pair  are  distinct,  and  held  in 
a  loop  of  fibres  (stratum  zonalef),  partly  derived  from 
the  lemniscus,  partly  from  the  postbrachium.  In  the 
median  line  there  is  an  admixture  of  such  fibres,  whose 
exact  relations,  whether  commissural  or  decussational, 
are  unknown.  A  similar  uncertainty  exists  with  regard 
to  the  transverse  nerve  fibres  of  which  the  ralvula  (Vieus- 
sent)  is  composed,  and  which  constitute  a  caudal  con- 
tinuity with  the  former. 

The  cerebellum  is  convoluted  on  a  plan  entirely  differ- 
ent from  that  of  the  cerebrum.  Each  primarj-  fold  is 
folded  by  secondary,  and  these  in  turn  by  tertiary  folds, 
so  that  on  a  sagittal  section  a  cypress  leaf  appearance  is 
noted  (Fig.  4808,  "arbor  titcB  cerebelli").  The  white 
substance  follows  all  these  branchings  and  subbranch- 
ings,  forming  a  skeleton  of  the  minute  folds  which  are 
termed  folia.  The  gray  substance  presents  t's\o  marked 
layers,  an  outer  of  a  pale  gray  color — the  molecular— an 
inner  of  a  rusty  brown  tint — the  granular  layer.  At  the 
contact  line  of  the  latter  with  the  white  substance  a 
slight  intrusion  of  granules  is  noted.  The  closely 
crowded  granules  of  the  layer  named  after  them  (0.007) 
are  of  two  kinds  :  the  one  stained  by  hsematoxylin  (haem- 
atoxylin  cells  of  Denissenko)  are  neuroglia  cells,  the 
others,  with  from  two  to  four-branched  processes  (eosin 
cells),  are  decidedly  of  a  nervous  character.  At  the 
junction  with  the  molecular  layer  the  neuroglia  cells 
are  flat,  and  form  a  sort  of  internal  limiting  membrane 
from  which  radial  supporting  fibres  run  through  the 
molecular  layer  connecting  with  the  external  limiting 
membrane,  which  is  a  delicate  connective  investment 
interposed  between  the  true  pia  and  the  cortical  layer  of 
the  cerebellar  folia.  At  the  boundary  of  the  two  cere- 
bellar layers,  but  more  within  the  molecular  than  the 
granular,  are  found  the  characteristic  nervous  elements 
of  the  cerebellum — the  flask-shaped  elements  of  Pur- 
kinje.  These  are  composed  of  a  round  body  elongated 
ectad  like  a  flask  (0.038  long,  0.03  wide,  0.025  thick), 
with  a  large  distinct  nucleus  (0.016)  and  nucleolus. 
They  contain  little  or  no  pigment.  Their  pecidiar  feat- 
ures are  the  processes.  The  ental  process  penetrates  the 
granular  layer.  Its  nature  is  disputed  :  some  claim  it  to 
be  the  axis  cylinder  process,  others  assert  it  to  be.  lost  in 
the  net-work  of  fibrils  in  the  granular  layer.  The  ectal 
process  branches  dichotomously,  each  cell  covering  an 
enormous  field  of  the  molecular  layer  with  its  ramifica-  . 
tions.  The  branching,  remarkably  enough,  occurs  in 
one  plane,  so  that  only  such  sections  as  run  vertical  to 
the  edge  of  the  cerebellar  folium  expose  them.  They  are 
also  in  definite  relation  with  the  cortical  superficies,  so 
that  the  cells  are  more  numerous  at  the  apices  of  the  fo- 
lia than  at  the  bases  of  the  sulci.  At  the  outer  part  of 
the  molecular  layer  the  processes  become  lost  to  obser- 
vation ;  some  claim  that  they  become  reflected,  and  run 
back  to  the  granular  layer  to  contribute  to  its  net-work  ; 
others  assert  that  they  spread  out  parallel  to  the  surface 
to  form  a  sub-pial  plexus. 

The  medullated  fibres  of  the  white  core  of  each  folium 
penetrate  the  granular  layer,  lose  their  myelin,  and  a 
fine  nervous  net-work  appears  to  proceed  from  them, 
with  which  are  mingled  the  fibrillar  processes  of  the 
nerve  cells  of  the  molecular  layers. 

In  the  interior  white  of  the  cerebellum  are  contained 
several  gray  masses.  The  largest'  and  best  studied  are 
the  dentated  nuclei  of  each  hemisphere.  They  are  also 
known  as  ciliary  bodies.     Like  the  similarly  constructed 

*  The  lemniscus  portion  is  enumerated  by  Tartuferi  as  his  "  strato  bi- 
anco-cinereo  profundo." 

t  The  term  stratum  zonale  is  applied  to  all  encircling  fibres,  where  they 
form  a  continuous  layer  on  the  ectal  face  of  any  ganglion. 
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dentated  nuclei  of  the  olive,  they  are  not  dentated  in 
lower  animals — even  in  monkeys  they  are  comparatively 
simple  (Fig.  4808,  24).  In  man  each  nucleus  dentaius  is 
located  in  the  mesal  part  of  the  corresponding  cerebel- 
lar hemisphere,  in  the  direct  prolongation  of  the  prepe- 
dunculus  which  enters  it,  and' very  close  to  the  roof  of 
the  fourth  ventricle.  It  is  composed  of  a  folded  lamina 
of  gray  matter,  convoluted  like  the  similar  nucleus  of 
the  olive,  and  open  cephalo-mesad,  where  its  hilum  ad- 
mits fibres  from  various  sources,  chiefly  from  the  pre- 
pedunculus.  It  measures  30-33  mm.  in  the  sagittal,  10- 
13  mm.  in  the  lateral,  and  11-13  mm.  in  the  dorso-ven- 
tral  direction.  Its  basis  substance  is  a  fine  neuroglia 
containing  numerous  multipolar  nerve  elements  (35- 
35  II.) ,  which  in  the  adult  contain  a  yellowish  pigment. 
The  intervening  substance  is  traversed  by  numerous 
nerve  fibrils,  but  not  as  direct  in  course  as  those  of  the 
olive  in  the  oblongata.  Within  the  inferior  vermis  cere- 
belli  there  is  a  flat  expanse  of  gray  matter  on  each  side, 
directly  over  the  roof  of  the  fourth  ventricle,  the  nu- 
deus  fastigii.  The  nuclei  of  opposite  sides  approach 
each  other  so  nearly  as  almost  to  fuse.  The  nucleus 
dentatus  and  nucleus  fastigii  lie  nearly  in  a  horizontal 
plane,*  leaving  an  interval  between  them  of  about  15 
mm.  In  this  interval  several  lesser  gray  masses  are 
seen.  The  one  nearest  the  nucleus  dentatus  is  elongated 
cephalo-caudad,  the  nucleus  emboKformis  ;  -j-  that  nearest 
the  nucleus  fastigii  is  exposed  on  section  in  several 
smaller  round  or  oval  masses,  all  in  reality  connected 
and  constituting  the  nucleus  globosus.  The  former  is 
to  be  regarded  as  an  accessory  detachment  of  the  nu- 
cleus dentatus,  with  which  it  corresponds  in  structure  ; 
the  latter  bears  a  similar  relation  to  the  nucleus  fastigii, 
and  like  it  has  larger  multipolar  cells  (60  ju)  than  the  other 
nuclei  named.  The  space  between  the  cerebellar  cortex 
and  the  ganglia  named  is  filled  out  by  the  white  centre  of 
the  cerebellum,  which  incorporates  subcortical,  radiating, 
commissural  fibres  and  fibres  emerging  in  the  peduncles. 
There  is  every  analogy  between  the  fibre  tracts  of  the  cere- 
bellar interior  and  those  of  the  cerebrum.  Thus  there  is 
a  transverse  commissure  uniting  the  cerebellar  hemi- 
spheres, sagittal  fibres  passing  from  end  to  end  of  the  ver- 
mis, arched  fibrre  propriee  uniting  the  various  folia  and 
the  hemispheres  with  the  vermis,  fibres  uniting  the  cor- 
tex with  the  interior  ganglia,  fibres  uniting  the  cortex 
with  the  peduncles,  and  finally,  such  uniting  the  dentated 
and  other  nuclei  with  the  peduncles  and  auditory  nerves. 

The  part  of  the  brain  which,  situated  axially,  serves  to 
unite  the  forebrain,  the  cerebellum,  and  spinal  cord, 
aptly  termed  isthmus  by  the  older  writers,  includes  tlie 
best  studied  as  well  as  the  most  intricate  constituents  of 
the  central  nervous  mechanism.  Roughly  speaking,  it 
comprises  the  following  :  (1)  The  central  tubular  gray 
matter  with  the  included  cell  nests  from  which  the  cra- 
nial nerves  from  the  third  to  the  twelfth  pairs  inclusive 
originate.  (3)  Nerve  tracts  uniting  these  cell  nests  in 
presumable  automatic  co-ordination.  (3)  The  great 
nerve  tracts  which  connect  (a)  the  spinal  gray  with  the 
cerebral  hemispheres,  (p)  the  spinal  gray  with  the  thala- 
mus, (c)  the  spinal  gray  with  the  cerebellum,  {d)  the  spi- 
nal gray  with  special  ganglia  of  the  oblongata,  («)  the 
ganglia  of  the  oblongata  with  the  cerebral  hemispheres, 
{f)  the  cell  nests  from  which  the  cranial  nerves  originate 
with  the  cerebral  hemispheres,  (g)  the  cerebellum"  with 
the  cerebrum.  (4)  The  special  ganglia  of  the  oblongata 
and  pons. 

The  central  tubular  gray  is  so  termed  because  it  retains 
more  perfectly  than  any  other  part  of  the  gray  matter 
the  primitive  relations  to  the  medullary  canal  of  the  em- 
bryo (see  Embryology).  In  many  places  a  direct  transi- 
tion from  the  epithelia  of  the  central  canal  to  nerve  cells 
can  be  seen,  and  in  certain  lower  vertebrates  this  is  par- 
ticularly distinct  (Fig.  4819).  The  endyma,  or  lining 
epithelium  of  the  ventricles,  is  composed  of  a  finely  retic- 

*  With  reference  to  the  cerebellum  ;  in  reality  this  plane  is  inclined, 
<.c.,  cephalo-ventrad,  downward  and  forward. 

tThe  accessory  part  of  the  nucleus  dentatus  of  lleynert. 
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ulated  basis  substance,  continuous  with  the  substantia 
gelatinosa  centralis  of  the  cord.  On  its  surface  it  is  lined 
by  cylindrical  epithelia,  ciliated  at  their  free  ends,  and 
rooted  in  the  underlying  supporting  substance  by  fine 
radial  fibres.  "Where  the  endymal  expanse  is  reflected 
to  cover  the  various 
choroid  plexuses 
the  epithelium  be- 
comes more  pave- 
ment-like. 

Aside  from  the 
defined  nests  of 
nerve  elements, 
which  from  their 
relations  to  the  cra- 
nial nerve  roots  are 
known  as  the  cra- 
nial nerve  nidi,  the 
central  tubular  gray 
includes  scattered 
mtiltipolar  elements 
of  various  dimen- 
sions, and  present- 
ing every  transition 
between  the  typical 
nerve  element  and  . 
the  neuroglia 
puscle. 

Although     other 
ganglia  are  embry-  i?ia,  4819. -Section  near  Floor  of  Fourth  Ten- 
Ologically      derived       tricle  of  Menobranchus._  At  B  transversely 


divided  nerve  tubes,  at  D  net-work  of  nerve 
fibrils,  at  B  transition  from  intermediate  to 
epithelia  and  large  nuclear  nerve-element 
centres. 


from  the  central  tu- 
bular gray,  and  re- 
tain, even  in  adult 
man,  structural  con- 
nections with  it,  the  term  is  conventionally  limited  to  the 
gray  matter  surrounding  the  central  canal  of  the  cord 
and  oblongata,  the  cornua  directly  connected  with  it,  the 
gray  matter  at  the  floor  of  the  fourth  ventricle,  the  in- 
cluded and  insulated  cranial  nerve  nidi,  and  the  gray 
matter  of  the  aqueduct,  that  lining  the  third  ventricle, 
inclusive  of  the  lamina  terminalis.  There  is  a  perfect 
continuity  between  the  spinal  gray  and  that  of  the  oblon- 
gata. As  far  as  the  oblongata  remains  closed,  the  dispo- 
sition of  the  cornua  resembles  that  of  the  Cord.  The 
anterior  horn,  the  posterior  horn,  with  its  gelatinous  head, 
and  the  processi  reticulares  are  easily  recognized.     The 
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Pio.  4820.— Human  Oblongata,  Caudal  Face  to  Spectator.  The  right 
half  is  cut  more  cephalad  than  the  left  to  enforce  the  contrast.  G, 
the  nuclei  of  the  columns  of  GoU  ;  B,  those  of  Burdach  ;  V.gel,  nidus 
of  ascending  root  of  fifth  pair;  ret,  reticular  field;  n.Ol,  beginning 
olivary  nucleus ;  Pyr,  pyramid  ;  01,  olive  ;  Lat,  lateral  field  ;  Rest, 
restiform  column. 

changes  which  gradually  take  place  as  the  open  part  of 
the  oblongata,  where  the  central  canal  opens  out  into  the 
fourth  ventricle,  is  approached  are  best  exposed  by  con- 
trasting a  transection  of  the  upper  cervical  cord  with  one 
made  through  the  closed  or  caudal  part  of  the  oblongata. 
"We  find  the  following  differences  : 

The  contour  of  the  cord  is  roundish,  that  of  the  ob- 
longata is  marked  by  prominences.  This  is  due  to  the 
individualization  of  certain  nerve  tracts  which  emanci- 
pate themselves  from  the  homogeneous  fusion  in  which 
the  spinal  columns  appear.     They  form  plastic  columnar 
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protrusions  on  the  outer  face  of  the  oblongata.  Such  are 
the  pyramid  and  restiform  columns.  Other  eminences 
are  due  to  the  Inflation  of  the  oblongata  contours  by 
ganglionic  masses  absent  in  the  cord  ;  such  are  the  nuclei 
of  the  columns  of  Goll,  of  Burdach,  and  of  the  olives. 
Beginning  at  the  ventral  fissure  and  passing  to  the  dorsal 
we  encounter  the  following  :  (o)  The  interpyramidal  (ven- 
tral) Assure  ;  (4)  the  convex  contour  of  the  pyramid  ;  (c) 
the  sulcus  between  the  pyramid  and  olive,  in  which  the 
hypoglossal  (xii.).  nerve  roots  emerge  ;  (d)  the  bold  prom- 
inence of  the  olive  ;  («)  the  depressed  lateral  field  ;  (/) 
the  funiculus  of  Rolando  ;  {g}  the  restiform  column  ;  (A) 
the  column  of  Burdach  ;  (i)  the  column  of  Goll ;  ( j)  the 
dorsal  fissure  which  takes  the  place  of  the  postseptum 
in  the  cord. 

As  we  pass  from  the  level  of  the  decussation  of  the 
pyramids  cephalad,  these  demarcations  become  more 
distinct  (Fig.  4820),  and 
the  following  transfor- 
mations can  be  readily 
followed  in  the  interior  : 
The  nucleus  of  the  col- 
umn of  Goll  (Fig.  4830, 
G)  becomes  more  vo- 
luminous, inflating  the 
slender  column  (funicu- 
lus gracilis)  of  the  cord 
into  the  claveB  of  the  ob- 
longata ;  the  column  of 
Burdach  (B,  same  fig- 
ure) also  increases,  and 
an  accessory  nucleus  is 
seen  in  the  periphery  of 
the  column ;  the  gelati- 
nous head  of  the  poste- 
rior horn  becomes  larger 
and  convoluted  as  the. 
nidus  of  the  ascending 
root  of  the  trigeminus 
nerve  (V.gel)  ;  the  re- 
ticular field  increases, 
particularly  in  its  gray 
mesh- work,  and  in  place 
of  the  dwindling  and 
disappearing  anterior 
cornu,  encroached  on 
and  decapitated  by  the  crossed  bundle  of  the  pyramid  tract, 
the  internal  accessory  division  of  the  olivary  nucleus  is 
seen  (n.  01.).  As  we  pass  farther  cephalad  this  latter  be- 
comes more  and  more  prominent,  inflating  a  special  emi- 
nence which  bursts  out  between  the  pyramid  and  the  lat- 
eral field  like  a  bean  out  of  its  pod,  the  olive  (01.).  At  the 
same  time  there  is  a  gradual  shifting  of  fibres  from  the 
lateral  field  to  a  more  dorsal  position.  These  are  the 
fibres  from  the  direct  cerebellar  tract  (myelo-cerebellar 
tract) ;  joined  by  other  fibres  from  deeper  parts  of  the 
oblongata,  they  attain  an  enormous  prominence  as  the 
restiform  column  (Pig.  4820,  Rest ;  Fig.  4820,  R).  Thus 
the  individualized  tracts  and  prominences  growing  out 
of  local  hypertrophies  of  gray  matter  give  to  the  outline 
of  the  open  part  of  the  oblongata  a  sort  of  butterfly- 
shape  (Fig.  4821),  owing  to  the  deep  sculpturing  of  its 
contour. 

The  floor  of  the  fourth  ventricle,  when  exposed  by  the 
removal  of  the  cerebellum  and  the  atrophied  membra- 
nous velum  covering  its  posterior  division,  is  shaped  like 
a  lozenge.  The  anterior  end  is  prolonged  into  the  aque- 
duct, the  posterior  into  the  central  canal.  It  exhibits  re- 
gional elevations,  depressions,  and  color  differences  which 
are  in  relation  with  the  deep  anatomy  of  the  oblongata 
and  tegmentum.  Its  floor  is  divided  into  symmetrical 
lateral  halves  by  a  shallow  sulcus  ventrieuU,  which  deep- 
ens cephalad  into  the  aqueduct,  caudad  into  the  central 
canal.  Each  lateral  half  is  subdivided  into  an  anterior 
larger  and  posterior  smaller  triangle  by  white  sirice  con- 
nected with  the  acustic  tract.  These  stria3  are  composed 
of  meduUated  nerve  fibres  and  at  the  sulcus  appear  to 
sink  into  its  depth.  Occasional  aberrant  striae  run  over 
the  surface  of  the  anterior  triangle.     At  their  lateral  end 


Pig.  4821. — Anterior  Face  of  Segment  Represented  in  Pig.  4890.  The  gray  sub- 
stance represented  by  light  spaces.  P,  pyramid  ;  T,  solitary  bundle  ;  B,  restiform ; 
Q,  ascending  root  of  fifth  pair  ;  I.,  L,,  lemniscus  prolongation. 


the  surface  appearance  would  lead  the  observer  to  regard 
the  striae  as  continuous  with  the  cochlear  division  of  the 
acustic  nerve,  from  which  they  are  imperfectly  separated 
by  a  thin,  grayish  ridge,  the  tmniola  einerea  (which  cor- 
responds to  the  iuberculum  aeusticum  of  lower  mammals). 
In  the  posterior  triangle  the  middle  area  is  occupied 
by  an  elongated  triangular  field,  whose  apex  is  directed 
to  the  striae,  and  which  is  of  a  pronounced  grayish  color, 
the  ala  einerea.  As  its  base  reaches  the  point  where  the 
sulcus  ventriculi  sinks  into  the  central  canal  it  follows 
that  a  triangle  of  inverted  position — that  is,  with  its  point 
directed  caudad — is  included  between  the  sulcus,  the 
ala  einerea,  and  the  mesal  end  of  the  striae.  This  is  the 
ala  alba  medialis.  The  field  to  the  outside  of  the  ala 
einerea  is  the  ala  alba  lateralis.  There  are  thus  two 
white  triangular  alae  with  their  apices  directed  caudad, 
separated  by  one  gray  triangle  with  its  apex  directed 

cephalad.  The  gray 
triangle  covers  the  nidi 
of  origin  of  the  vagus 
and  glossopharyngeal 
nerves.  The  inner  white 
triangle  less  accurately 
corresponds  to  the  nidus 
of  the  hypoglossal.  In 
its  most  cephalic  part — 
in  the  angle  open  latero- 
caudad,  formed  by  the 
striae  and  sulcus — it  of- 
ten shows  a  slight  ele- 
vation, marking  the  site 
of  a  nidus  of  unknown 
significance. 

The  anterior  trian- 
gular quarter  -  field  is 
marked  by  a  depression 
located  slightly  cephalad 
of  the  middle  of  its  lat- 
eral side,  which  is  often 
seen  to  be  of  a  bluish 
color,  due  to  a  suben- 
dymal  vein.  A  slight 
groove  runs  caudad 
from  this/ot-m,  and  but 
for  the  intervention  of 
the  striae  would  reach 
the  depression  containing  the  apex  of  the  ala  einerea. 
Cephalad  of  the  fovea,  and  contitfuing.  some  distance 
along  the  aqueduct,  is  the  dark-bluish  locus  coeruleus, 
which  owes  its  color  to  the  refraction  of  the  pigmented 
cells  of  the  substantia  ferruginea  by  the  milky-white  en- 
dyma.  In  the  angle  formed  by  the  striae  and  sulcus  ven- 
triculi, open  cephalo-laterad,  is  the  eminentia  facialis,  so 
called  because  the  knee  of  the  facial  nerve  root,  in  rising 
to  the  ventricular  floor,  is  compelled  to  circle  dorsad  and 
mesad  of  the  abducens  nidus  at  this  point. 

In  a  crude  way,  then,  the  ventricular  features  enumer- 
ated correspond  to  the  appended  deep  structures  of  the 
oblongata  and  tegmentum,  the  floor  of  the  fourth  ven- 
tricle representing  a  rhomboidal  landscape  of  the  cranial 
nerve  nuclei  held  in  a  frame  formed  by  the  anterior  and 
posterior  cerebellar  peduncles  : 

glossopharyn- 


Ala  einerea. 

Ala  alba  medialis ; 

Posterior  three-quarters. 

Anterior  quarter. 
Striae  medullares. 

Tseniola  einerea. 

Eminentia  facialis. 
Locus  cceruleus. 


Part  of    vagus  and 
geal  nidi. 

Hypoglossal  nidus. 

Nidus  (of  so-called  funiculus  teres). 

Equivalent  to  l)art  of  the  acustic 
tract. 

Equivalent  to  the  tuberculum  aeus- 
ticum of  lower  mammals. 

Genufacialis  and  abducens  nidus. 

Substantia  feiTuginea. 


The  smooth,  rounded  borders  of  the  Posterior  longitudinal  fasciculus  of 
sulcus  ventriculi,  extending  from      the  tegmentum, 
the   aqueduct  to  the   eminentia 
facialis. 

Intermediate  to  the  ala  einerea  (in  lower  animals  en- 
croaching on  it)  and  the  clavoe  which  form  the  lateral 
boundary  of  the  ala  alba  lateralis,  there  is  a  peculiar  half- 
nervous,  half-lymph-absorbing  organ,  which  is  richly 
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vascnlar,  containing  abundant  fibrillar  connective  tissue. 
Its  nerve  cells,  whose  connections  are  as  yet  unknown,  are 
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FlQ.  4833 Transection  through  Central  Tubular   Gray,  Vcntrad  ol 

Aqueduct  in  Cephalic  Level  of  Optici  (Man).  3,  Cephalic  nidus,  ver- 
tical branch ;  1 ,  disappearing  horizontal  branch ;  3,  root  fibres  of 
third  looped  around  the  former  (pupillary  fibres  ?) ;  5,  main  ventral 
nidus;  7,  sagittal  (internal  rectus?)  nidus;  4,  b,  roots  of  third  pair 
traversing  the  beginning  posterior  longitudinal  fasciculus. 

of  the  granular  variety.  Aside  from  this  tissue,  the  floor 
of  the  fourth  ventricle  is  lined  by  endyraa.  The  epi- 
thelia  of  the  latter  are  cylindrical  over  the  alee, 
near  the  aqueduct,  and  la  the  sulcus  centralis, 
elsewhere  they  are  flatter,  and  devoid  of  cilia. 
Their  basilar  processes  are  connected  with  the 
neurogliar  net-work. 

The  Cranial  Nerm  Nidi. — The  origins  of  the 
cranial  nerves,  from  the  third  to  the  twelfth, 
and  excluding  the  eighth,  show  a  great  analogy 
to  those  of  the  spinal  nerves.  This  resemblance 
extends  to  the  shape  and  character  of  their  cell- 
like elements.  Thus  those  of  a  purely  motor 
function  (third,  fourth,  sixth,  seventh,  eleventh, 
twelfth,  and  the  nidus  of  the  motor  root  of  the 
fifth)  contain  well-marked  multipolar  elements, 
identical  in  every  respect  with  those  found  in 
the  anterior  or  so-called  motor  horn  of  the  spi- 
nal gray,  so  that  in  a  structural  as  well  as  in 
morphological  respects  the  analogy  between  the 
motor  cranial  nerves  and  the  motor  roots  of  the 
spinal  nerves  is  a  complete  one.  Distinct  axis- 
cylinder  processes  can  be  traced  from  these 
cells  into  the  respective  roots.  As  a  general 
rule  it  may  be  stated  that  the  larger  the  mus- 
cular mass  to  which  a  given  nerve  is  in  relation, 
the  larger  is  its  nidus,  and  the  larger  also  are 
the  included  multipolar  elements.  Thus  those 
of  the  motor  root  of  the  trigeminus  and  of  the 
facial  nerve  are  larger  than  those  of  the  hypo- 
glossal, and  this  in  turn  is  larger  than  the  nidi 
of  the  nerves  suppying  the  muscles  of  the  eye- 
ball. At  the  same  time  those  cell  nests  related 
to  muscles  with  intricate  functions  and  subtile 
co-ordinations  appear  to  have  more  numerous 
processes  and  a  more  slender  and  graceful  out- 
line than  those  of  coarser  function.  The  ele- 
ments of  the  motor  trigeminus  nidus  are  more 
plump  in  contour  than  those  of  the  hypoglossal. 

The  nidi  of  sensory  cranial  nerves  are  in  like  manner 
repetitions  in  structure  of  the  posterior  horn  of  the  spinal 


gray.  The  caput  gelatinosum  of  the  cord  is  uninterrupt- 
edly continuous  with  the  nidus  of  the  ascending  division 
of  the  sensory  root  of  the  trigeminus. 

The  substantia  gelatinosa,  which  composes  the  nidi  of 
origin  of  the  ascending  as  well  as  the  pontile  portion  of 
the  sensory  root  of  the  trigeminus,  presents  itself  as  a 
deeply  stained,  apparently  homogeneous  blastema,  con- 
taining numerous  closely  crowded  nuclei  in  carminized 
sections.  Closer  observation  shows  that  each  of  these 
nuclei  has  its  proper  protoplasm,  and  that  the  apparent 
continuity  of  the  blastema  is  a  false  appearance  due  to 
the  close  crowding.  There  is  a  fine  fibrillar  net-work 
and  a  narrow-meshed  glia,  with  numerous  equally  closely 
crowded  glia  cells. 

In  addition  to  these  two  distinct  and  well-studied  types, 
there  is  a  third,  of  unknown  functional  relations.  It  is 
surmised  to  be  associated  with  vegetative  life,  glandular 
or  vasomotor  action.  The  elements  of  this  type  are 
round,  oval,  or  fusiform,  they  have  one  or  no  axis-cylin- 
der process,  and  very  slender,  often  undemonstrable 
protoplasmic  processes.  In  some  locations,  as  in  the 
substantia  ferruginea  and  the  vagus  nucleus,  they  be- 
come strongly  pigmented  with  age.  The  fusiform  ones 
approach  the  elements  of  the  columns  of  Clarke  in  out- 
line, those  of  the  aqueduct  nidus  of  the  trigeminus  re- 
semble the  elements  of  the  spinal  (intervertebral)  ganglia, 
and  this  resemblance  extends  to  the  presence  around  the 
elements  of  a  capsule  of  connective  and  endothelial  char- 
acter. There  is  this  one  textural  difference  between  the 
basis  substance  of  the  cranial  and  of  the  spinal  nerve 
nidi.  That  of  the  spinal  gray  is  more  elaborate,  and  dif- 
ferentiated into  a  ground  net-work  and  cell  net-work, 
while  the  former  is  composed  of  the  former  only,  its 
elements  supplemented  by  formless  ground  substance 
ensheathing  the  nerve  elements  proper. 

Tlie  Nidus  of  the  Third  Pair  is  situated  in  the  central 
tubular  gray  of  the  aqueduct,  at  its  ventral  portion,  and 
extends  for  the  whole  cephalo-caudal  extent  of  the  optici, 
encroaches  on  the  level  of  the  post-optici,  and  cepbalad 
on  the  third  ventricle,  where  it  gradually  becomes  lost 


Fig.  4823.— Transection  of  Human  Aqueduct  (iray,  Caudad  of  that  in  Fig.  4810.  I, 
Molecular  masses  in  raphe  ;  2,  dMuse  central  tubular  gray  ;  3,  scattered  nerve  ele- 
ments of  same  ;  4,  sagittal  nidus  ;  10,  fibres  entering  same  ;  5,  main  nidus  ;  6,  vesi- 
cular cells  of  mesencephalic  trigeminus  origin ;  7.  oculo-motor  rootlet,  probably 
destined  for  levator  palpebral ;  8,  rootlets  from  main  nidus  ;  9,  posterior  longitudi- 
nal fasciculus ;  13,  decussatio  fontanalis. 

at  the  slope  formed  by  the  opening  out  of  the  aqueduct. 
Its  nerve  elements  are  found  arranged    in  definite 
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groups  (Figs.  4822-4834).  The  most  cephalic  of  these  is 
composed  of  smaller  elements,  closely  crowded,  embedded 
in  deepl}'  staining  molecular  ground-tissue.  In  the  level 
of  the  post-commissure  the  sub-nidus  of  each  side  resem- 
bles an  inverted  L,  the  vertical  branch  of  which  is  close 
and  parallel  to  the  median  line  1  r.  In  the  cephalic  part 
of  the  optici  level  the  upper  lateral  extension  becomes 
lost  (Fig.  4822-,  1  and  2).  In  this  level  the  main  nidus 
is  composed  of  larger  elements  lying  closely  crowded 
against  the  ventro-lateral  contour  of  the  aqueduct  gTay 
(Fig.  4823,  5).  Several  small  sub-groups  can  be  dis- 
tinguished in  it,  one  in  the  middle  line  may  be  desig- 
nated the  sagittal,  another,  demonstrable  only  by  the 
atrophy  method  (Fig.  4824),  as  the  caudo-lateral  group. 
The  rootlets  of  the  third  pair  can  be  traced  into  all  these 
nests  except  the  last.  They  originate  in  and  among  them, 
either  pass  out  directly,  or,  after  sweeping  around  them 
(Figs.   4832,  3,  5)  and  breaking  through  the  posterior 


Fig.  4S24. — Aqoedact  Gray  of  a  Cat,  surviving  the  Extirpation  of  the 
Left  Third  Pair  (and  Other  Parts)  Three  Months.  1,  Cell  group  ven- 
trad  of  aqueduct ;  2,  cro.'ised  nidna  of  preserved  right  nerve  (sagittal 
nidus)  ;  3,  main  uncrossed  nidus  ;  4,  intact  root  of  right  third  nerve ; 
5,  orbicularis  origin  ;  6,  raphe. 

longitudinal  fasciculus,  separate  like  the  strands  of  a 
horse's  tail,  by  the  interference  of  the  red  nucleus  of 
the  tegmentum,  to  become  bunched  together  again  in 
and  between  the  mesal  end  of  the  ganglion  of  Soemmer- 
ing and  interpeduncular  region,  to  emerge  compactly  on 
the  mesal  aspect  of  the  pes  (Fig.  4817).  It  is  demon- 
strated, by  the  atrophy  method  as  well  as  by  direct  obser- 
vation, that  inanimals  with  conjugated  lateral  eye  move- 
ments, such  as  man,  the  dog,  and  cat,  the  origin  of  each 
third  nerve  is  not  limited  to  the  nidi  of  its  side.  A  part 
is  decussated,  and  the  decussated  origin  is  related  to  the 
innervation  of  the  internal  rectus.  Physiological  and 
pathological  considerations  render  it  probable  that  the 
cephalic  small-celled,  L-shaped  nidus  is  related  to  pupil- 
lary motion.  "With  regard  to  the  caudo-lateral  group, 
which  is  not  connected  with  the  third  pair,  it  is  assumed 
that  emerging  fibres  join  the  posterior  longitudinal  fas- 
ciculus, to  course  along  the  floor  of  the  fourth  ventricle, 
eventually  leaving  it  (Fig.  4825,  between  Plf  and  7  g) 
to  join  the  root  of  the  seventh  pair.  In  this  way  the 
paradox  of  the  facial  nerve  supplying  muscles  under  the 
reflex  dominion  of  the  retina  (orbicularis  palpebrarum), 
instead  of  the  third  pair,  is  explained.  The  nerve  fibres 
supplying  that  muscle  are  derived  from  the  oculo-motor 
nidus,  they  only  reach  that  muscle  by  another  path. 


The  H'idvs  of  llie  Fourth  Pair  is  situated  in  the  level 
of  the  cephalic  half*  of  the  post-optici.  Its  elements  are 
larger,  sharply  angular,  so  as  to  appear  star-shaped  in 
man}'  cases.  The  root  fibres  have  a  peculiar  course,  they 
accumulate  in  the  latero- ventral  angle  of  the  aqueduct 
gray  (Fig.  2826,  IVr),  run  caudad,  gradually  rising 
dorsad,  and  suddenly  turn  mesad  to  undergo  a  complete 
decussation  with  the  root  of  the  oijposite  side  in  the  val- 
vula  (Fig.  2836,  IVx).  The  root  consequently  traverses 
successively  the  molecular  gray  of  the  aqueduct,  the 
cephalic  part  of  the  substantia  ferruginea,  and  the  val- 
vula. 

The  Kidi  of  the  Fifth  Pair. — This  enormous  nerve  has 
a  corresponding  extensive  origin,  including  nidi  of  the 
mesencephalon,  pons,  oblongata,  and  cord.  They  are 
most  conveniently  considered  in  topographical  order. 

A.  Nidi  and  Roots  Cephalad  of  the  Exit  Level  of  the 
Nerve. — The  dorsal  contour  of  the  aqueduct  gray  in  the 


Fig.  4823.—  Flatwise  Section  nearly  Parallel  to  Floor  of  Fourth  Ven- 
tricle. Plf,  Posterior  fasciculus  of  tegmentum ;  Sv,  sulcus  ventric- 
uli ;  Ic,  locus  coeruleus ;  6r,  raphe  root  of  sensory  division  of  tri- 
geminus; 7g,  genu  facialis  ;  7a,  fibres  ascending  to  join  the  germ  from 
the  nidus  ;  I.  restiform  column  ;  II,  inner  division  of  cerebellar  post- 
peduncle  ;  12n,  nidus  hypoglossi ;  tr,  solitary  bundles;  xp,  piniform 
decussation  (cortex  lemniscus)  ;  8r,  striae  acustici  dippmg  into  raphe. 

level  of  both  optici  and  post-optici  is  round  on  transec- 
tion (Figs.  4816, 4817,  and  4823).  Along  this  entire  contour 
large  elements  (60-80  fx),  spherical  or  ovoid  in  shape, 
either  singly  or  in  groups  of  two  to  five,  are  found. 
They  are  surrounded  by  a  capsule  (vide  ante),  resembling 
the  elements  of  the  Gasserian  ganglion  in  this  and  other 
respects.  Their  powerful  axis-cylinder  processes,  soon 
become  myelinic,  and  nmning  caudad,  accumulate  in 
distinct  fasciculi  at  the  lateral  angle  of  the  aqueduct 
gray,  where  they  constitute  a  sort  of  lateral  appendix 

*  It  is  said  to  be  separated  from  the  oculo-motor  nidus  by  a  barren  in- 
terval (Fovel.  Stilling).  This  is  ti-ue  as  regards  the  homologous  cell 
mass  of  the  latter,  but  not  with  regard  to  their  snb-nidi,  which  overlap. 
Considerable  uncertainty  exists  in  the  writer's  mmd  as  to  its  exact  re- 
lations to  the  caudo-lateral  sub-nidus  of  the  oculo-motor  nidus,  and  the 
multipolar  elements  which  in  higher  levels  intrude  between  the  bundles 
of  the  posterior  longitudinal  fasciculus.  All  authors,  without  exception, 
are  obscure  on  this  head. 
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and  extension  to  the  posterior  fasciculus.  This  is  the 
descending  ramus  of  the  trigeminus  roots.*  The  cells 
above  described  extend  to  the  level  of  the  velum,  where 
they  become  intermingled  with  the  elements  of  the  sub- 
stantia ferruginea.  This  latter  has  been  regarded  by 
some  (Meynert)  as  a  nidus  of  the  descending  root.  A 
clear  connection  cannot  be  demonstrated,  and  is  ques- 
tioned by  other  writers  (Forel).  The  elements  of  the 
substantia  ferruginea  are  pigmented  in  adult  man  alone. 
While  many  gradations  in  shape  between  the  vesicular 
elements  of  the  descending  trigeminus  root  and  the 
former  are  visible,  the  majority  are  more  fusiform,  and 
lack  the  powerful  axis-cylinder  process  so  characteristic 
of  the  latter.  They  occupy  the  lateral  angle  of  the  cen- 
tral tubular  gray  in,  and  caudad  of  the  level  of,  the  velum 
(Fig.  4836,  Loo.)  and  correspond  in  extent  to  the  locus 


FlQ.  4826. — Transection  of  Human  Pons  in  Level  of  Valvula.  IVx,  De- 
cussation of  fourth  pair ;  IVr,  root  of  same  ;  Loc,  substantia  ferru- 
ginea ;  plf ,  posterior  fasciculus  of  tegmentum ;  Br,  prepedunculus 
(BiTulearm  of  Germans)  ;  Lem,  lemniscus  layer ;  1,  pedo-tegmental 
division  ;  2,  main  division  (cortex  lemniscus) ;  8,  lateral  (auditory)  di- 
vision passing  to  post^optici ;  Dmk,  demarcation  line  between  teg- 
mentum and  pons  proper ;  4,  transverse  ;  5,  sagittal  fibres  of  pons ;  D, 
Wernekink's  commissure  (decussation  of  prepeduncle) . 

coeruleus  which  indicates  their  location  in  the  fresh  brain. 
The  elements  are  60-70  fi  long  and  25-35  fi  wide. 

Tke  Raphe  Root  of  ike  Trigeminus. — In  all  levels  of  the 
pons  ventrad  of  the  level  of  the  velum  to  the  exit-level 
of  the  formed  root,  fibres  are  seen  sweeping  transversely 
from  the  raphe  to  the  sensory  root  of  the  nerve  (Fig. 
4789,  2).  A  section  parallel  to  the  ventricular  floor 
shows  the  real  direction  of  these  fibres  from  the  raphe 
to  be  latero-caudad.  Thin  in  cross-section,  they  occupy 
an  enormous  extent  fiatwise  (Fig.  4825,  5r). 

Nidi  and  Moots  of  the  Trigemimis  Oaudad  of  the  Exit- 
Level. — The  caput  gelatinosum  of  the  posterior  horn,  of 
the  spinal  cord  in  the  level  of  the  two  (perhaps  three) 
upper  cervical  pairs  exhibits  on  its  ectal  face  an  accumu- 
lation of  nerve  fibres,  which  increase  cephalad,  until  in 
the  oblongata  they  constitute  a  distinct  bundle,'  crescentic  ■ 
in  cross-section  (Fig.  4821,  Q)  which  continues  its  ce- 
phalic course  through  the  oblongata  and  pons,  accompa- 
nied by  more  or  less  regularly  disposed  gelatinous  nerve 
substance  on  its  mesal  border.  In  the  caudal  halt  of  the 
pons  it  undergoes  a  sudden  inflection  ventrad,  and  joins 
the  great  or  sensory  root  of  the  trigeminus.  The  gelat- 
inous substance,  whose  accumulation  in  the  caudal  half 
of  the  oblongata  causes  the  prominence  known  as  the 
funiculus  of  Rolando,  is  to  be  regarded  as  the  nidus  of 
this  root. 

Nidi  of  the  Trigeminvs  in  Its  Exit-Level. — In  speaking 
of  the  exit-level  this  term  must  not  be  taken  too  liter- 

*  Forel  and  Henle  assert  that  it  joins  the  motor  root,  all  older  writers 
that  it  joins  the  sensory  root,  and  a  few  believe  that  it  gives  fibres  to  both. 


ally.  The  direct  roots  of  the  fifth  pair,  or  those  of  the 
exit-level,  while  rectilinear  in  course,  emerge  from  the 
pons  cephalic  of  their  nidal  origin.  There  are  two  such 
roots,  a  sensory  and  a  motor.  Their  nidi  are  closely  to- 
gether in  the  lateral  part  of  the  tegmental  division  of  the 
pons.  The  motor  nucleus  is  mesad  of  the  sensory.  The 
former  is  composed  of  large  multipolar  cells,  the  latter 
of  small  granules  closely  crowded  in  deeply  staining 
molecular  groundwork.  The  latter  is  divided  into  nu- 
merous small  sub-nidi,  and  may  be  regarded  as  an  ideal 
though  interrupted  continuation  of  the  caput  gelatinosum. 
The  nidal  relations  and  root  origins  of  the  trigeminus 
may  be  tabulated  as  follows  : 


Kidal  or  other  Origin. 


A.  Descending    or  A.  Aqueduct  nidus  of  large  ve- 
m  e  s  e  n  cephalic      sicular  elements, 
root. 


B.  Undetermined. 

C.  Raphe  root. 


D.  Sensory  or  pon- 
tin  root  of  exit- 
level. 

E.  Motor  root  of 
exit-level. 

F.  Ascending  or 
m  y  e  1  encephalic 
root. 


B.  Substantia  ferruginea  (?). 

C.  Decussation  in  raphe,  probable 
cerebral  origin  of  the  sensory 
fibres. 

D.  Sensory  nidus  of  exit-level. 


B.  Motor  nidus. 


F.  Caput  gelatinosum  of  cord  and 
oblongata. 


Destiny. 


A.  To  motor  root 
(Forel) :  to  sen- 
sory root  (Mey- 
nert). 

B.  Undetermined. 
C;.  To  sensory  root. 


D.  To  sensory  root. 

E.  To  motor  root. 

F.  To  sensory  root. 


The  nidus  of  the  abducens  nerve  is  a  round  mass  of 
spongy  gray  matter  1-2  mm.  wide,  containing  multipo- 
lar nerve  cells,  somewhat  larger  at  the  ventro-lateral 
part  than  in  the  mesal  part  of  the  nidus  (25-45  /u).  It  is 
near  the  floor  of  the  fourth  ventricle,  in  the  angle 
formed  by  the  acustic  striae  and  the  ventricular  sulcus, 
and  is  embedded  as  a  stone  would  be  in  a  sling  in  the 
curve  made  by  the  knee  of  the  facial  nerve  root.  It  is 
this  knee  conjointly  with  the  abducens  nidus  that  causes 
the  ventricular  elevation  known  as  the  eminentia  facialis. 
From  the  abducens  nidus  the  rootlets  jjroceed  directly 
ventrad  parallel  to  the  raphe,  spreading  slightly  as  they 
traverse  the  trapezium,  pursuing  a  less  regular  course 
through  the  pons,  to  emerge  at  its  posterior  border  in  a 
line  continuous  with  the  exit-line  of  the  hyperglossal 
roots. 

The  Nidus  Facialis  is  a  single  large  group  of  multipo- 
lar nerve  elements  (45-60  yu)  situated  in  the  ventro-lateral 
part  of  the  caudal  division  of  the  tegmental  segment  of 
the  pons.  It  lies  mesad  of  the  auditory  and  emerging 
facial  nerve  roots,  dorsad  of  the  nucleus  of  the  trape- 
zium, and  a  little  over  four  millimetres  from  the  ventric- 
ular floor.  Scattered  forerunners  of  this  nidus-are  found 
in  sections  at  the  pons-oblongata  transition.  The  ele- 
ments of  this  nidus  are  arranged  in  numerous  sub-groups 
which  are  definitely  arranged,  uniformly  in  each  indi- 
vidual examined  by  the  writer.  The  rootlets  emerge 
from  among  these  sub-nuclei  and  converge  toward  the 
ventricular  floor  to  there  form  a  compact  bundle.  This 
has  a  remarkable  course.  It  curves  over  the  abducens 
nidus  from  behind  (caudad),  and  overlies  it  like  a  horse- 
shoe hung  over  a  ball  ;  not  as  a  straight,  but  as  a  bent 
horseshoe,  bent  so  that  its  cephalic  (efferent)  branch  is 
pointed  more  laferad  than  its  caudal  branch,  which  is  the 
one  that  emerged  from  the  nidus.  The  curve  is  at  the 
same  time  convex  mesad.  This  part  is  known  as  the 
'genu  facialis,  and  together  with  the  underlying  nidus  of 
the  abducens  causes  an  eminence  on  the  ventricular  floor 
previously  described  (eminentia  facialis).  After  having 
encircled  the  nidus  abducentis  the  facial  root  passes  ven- 
trad, and  at  the  same  time  slightly  ectad  and  caudad, 
passing  its  own  nidus  on  its  ectal  face,  and  emerges  in 
the  recessus  facialis  (Fig.  4827,  rf.  and  7).  The  remark- 
able course  of  this  nerve  root — leaving  the  ventrally 
situated  nucleus  to  reach  the  ventricular  floor,  returning 
again  to  pass  its  origin  on  its  way  to  the  exit — is  ex- 
plained by  the  fact  that  at  the  ventricular  floor  it  re- 
ceives an  accession  from  the  posterior  fasciculus. 

Tlie  Nidi  of  the  Ninth,  Tenth,  and  Eleventh  Fairs  are 
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usually  considered  in  their  aggregate.  This  mode  of 
treating  them  is  justified  by  the  uncertainty  which  pre- 
vails regarding  their  peripheral  interlacement  and  com- 
plex terminations. 

At  the  ventricular  floor  the  ala  cinerea  Includes  a  gray 
mass  vphich  contains  distinct  groups  of  nerve  elements. 
As  the  fourth  ventricle  merges  into  the  central  canal 
this  gray  mass  extends  caudad  on  the  lateral  aspect  of 
the  latter.     The  cell  groups  in  it  are  a  dorso-lateral  one 


Fig.  4827. — Human  Brain,  IsthmnB,  Regarded  Obliquely  :  the  Oblongata  Removed  by  a  Section  (^f) 
immediately  Caudad  of  the  Pons.  mB,  Myelobrachium,  or  postpedunculus ;  pB,  pontis-brachi- 
am,  or  medipedunculus  ;  tB,  tegmenti-brachium,  or  prepedunculus ;  sv,  sulcus  ventriculi ; /», 
fovea  ventriculi ;  fr,  frenulum  valvulse ;  h,  habena :  Tpv,  pulvinar ;  6a,  prebrachium  ;  bp,  bp\ 
postbrachium  ;  Gi^  pcstgeniculatum  ;  Gey  pregeniculatum  ;  Z,  lemniscus ;  rf,  recessus  facialis. 

with  smaller  cells  embedded  in  a  fine  fibrillar  net-work, 
and  a  meso-ventral  one  of  fusiform  and  roundish  larger 
elements  (35-45  ij.  long  and  15-20  /n  wide)  which  often 
become  pigmented  in  the  aged,  in  epileptics,  and  in  pre- 
mature *  cerebral  involution.  Both  of  these  groups  are 
demonstrated  to  be  connected  with  the  tenth  or  vagus 
nerve.  Its  cardiac  and  visceral  innervations  are  referred 
to  this  the  subendymal  nidus  vagi. 

More  deeply  embedded  in  the  oblongata,  included  in  its 
reticular  field,  and  intermediate  to  the  olive  and  emerg- 
ing vagus  and  accessory  rootlets,  is  a  mass  of  multipolar  el- 
ements of  the  same  size  as  those  of  the  facial  nidus,  which 
lie  in  the  direct  caudal  continuation  of  the  nidus  facialis. 
The  fibres  which  emerge  from  this  cell  nest  take  a  course 
similar  to  that  of  the  horseshoe-shaped  facial  nerve  root. 
They  run  dorsad  till  they  reach  the  solitary  bundle 
(Pig.  4821,  T),  then  curve  ectad  and  run  caudo-laterad  to 
emerge  at  the  lateral  field  of  the  oblongata.  Those  of 
these  rootlets  which  emerge  in  more  caudal  levels  do  not 
penetrate  the  crescentic  transection  area  of  the  ascend- 
ing trigeminus  root  and  become  accessory  nerve  rootlets.  • 
Those  which  emerge  in  more  cephalic  levels  do  so  en- 
croach and  constitute  a  part  of  the  vagus  nerve.  Which- 
ever of  these  nerves  they  join,  the  cell  nest  from  which 
they  arise  merits   the   designation  nidus  laryngei.\     In 

*  Syphilis  and  paretic  dementia.  A  groove,  often  very  distinctly 
marked,  is  noted  on  the  ala  cinerea,  and  may  indicate  a  surface  separa- 
tion of  the  two  groups. 

t  This  nidus,  discovered  by  the  writer  in  1879,  has  been  confirmed  by 
l)ees  through  the  atrophy  method.  In  addition  a  group  of  smaller  ele- 
ments near,  and  often  confounded  with,  the  nucleus  antero-lateralis,  is 
presumably  the  nidus  pharyngei.  It  sends  fibres  of  a  similar  course  to 
the  vagus  and  glossopharyngeal  nerves.  By  Laura,  Krause,  and  others 
it  is  termed  the  nucleus  ambiguus. 


addition  to  its  origin  from  the  oblongata,  which,  as  phy- 
siology has  shown,  represents  its  laryngeal  distribution, 
the  accessory  nerve  has  an  origin  from  the  cord  ;  the  cells 
of  the  spinal  accessory  nidus  are  multipolar,  large  (30- 
40  /i),  and  though  but  few  are  found  in  each  transection, 
they  form  a  long  continuous  column,  extending  from 
just  below  the  middle  olivary  altitude  to  the  seventh  and 
perhaps  the  eighth  cervical  nerve  origin.  In  the  oblon- 
gata the  nidus  accessorii  is  dorso-laterad  of  the  nidus  hy- 
poglossi.  In  the  upper  cervical  level  it  lies 
In  the  centre  of  the  anterior  horn,  and  more 
caudad  approaches  and  finally  reaches  the 
most  lateral  and  dorsal  part  of  the  anterior 
horn  Where  there  is  a  lateral  horn  it  is  sit- 
uated m  it,  or  at  its  base.  The  roots  pursue 
a  uniform  course,  run- 
ning to  the  periphery  in 
a,  sharp  curve,  whose 
concavity  is  ventro-late- 
rad.  In  the  cord  they 
closely  hug  the  contour 
of  the  posterior  horn. 
Near  their  exit  they 
often  break  up  into  a 
sort  of  delta. 

In  the  levels  of  the 
oblongata  cephalad  of 
the  decussation  of  the 
pyramids,  a  round  bun- 
dle is  noted  near  the 
median  line,  nicking  the 
central  nidal  gray  mat- 
ter. This  is  identified 
in    every    section-level 


cephalad  of  this  as  far 
as  the  point  where  the  ninth  pair  arise 
(Figs.  4796  and  4797,  t),  and  designat- 
ed the  solitary  bundle.     In  flatwise 
sections  (Fig.  4825,  tr)  it  appears  as  a 
compact  nerve  strand,  which  at  its 
caudal  end  approximates  its  fellow, 
suggesting   a    direct  or  decussated 
origin  from  among  the  fibres  of  the 
decussation  of  the  cortex  lemniscus. 
It  is  accompanied  in  its  course  by  a 
partial  sheath  of  gray  matter.   While 
it  appears  to  receive  accessions  of  fibres  from  the  inner 
arciform  bundles,  through  the  intervention  of  this  gray 
matter,  it  gives  off  a  regular  series  of  rootlets  to  the 
vagus,  and   above  all  to  the  glossopharyngeal  nerves. 
These  rootlets  join  those  which  were  described  as  derived 
from  the  nidus  laryngei  in  those  levels  where  the  latter 
is  found. 

The  known  origins  of  the  ninth,  tenth,  and  eleventh 
pairs  may  be  summarized  as  follows  : 

The  ninth  pair  originates  directly  from  the  solitary 
bundle.* 

The  tenth  pair  originates  (a)  from  the  subendymal  ni- 
dus vagi  in  the  ala  cinerea  (visceral  nidus),  (6)  from  the 
solitary  bundle  (sensory  origin),  (c)  from  the  nidus  laryn- 
gei (motor  origin). 

The  eleventh  pair  originates  (a)  from  the  nidus  laryn- 
gei of  the  oblongata,  (ft)  from  the  nidus  accessorii  of  the 
cord. 

The  Nidus  Hypoglossi  extends  from  the  level  of  the  de- 
cussation of  the  pyramids  to  very  near  the  level  of  the 
strife  acustici.  It  bears  an  inverse  relation  to  the  ala 
alba  lateralis,  with  which  its  outline  is  sometimes  con- 
founded ;  where  the  ala  is  widest,  which  is  at  the  in- 
tersection with  the  strife,  the  hypoglossal  nidus  is  nigh 
undemonstrable.  It  gradually  becomes  more  compact 
caudad,  and  with  the  closure  of  the  central  canal  comes 
to  lie  just  ventrad  of  the  latter.  In  this  portion  commis- 
sural fibres  can  be  demonstrated  to  exist,  uniting  the  nidi 
of  opposite  sides.  In  the  middle  of  its  cephalo-caudal 
extent  it  shows  a  beautiful  grouping  of  cells,  whose  axis 
cylinder  processes  form  undulating  strands  segmenting 

*  It  is  maintained  that  the  iutermediate  nerve  has  a  similar  origin. 
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it  into  numerous  subsidiary  groups,  to  eventually  accu- 
mulate at  its  meso-caudal  aspect,  there  to  form  the 
emerging  root  which  traverses  the  reticular  field,  form- 
ing the  boundary  between  its  mesal  and  lateral  divisions, 
and  leaves  the  oblongata  in  the  furrow  between  olive  and 
pyramid  (Fig.  4821).  Some  rootlets  enter  the  hilum  of 
the  olivary  nucleus  and  break  through  its  ventral  folds, 
others  sweep  gracefully  between  the  medial  accessory 
and  main  uuclei  of  the  olive.  Not  all  efferent  fibres  of 
the  nidus  take  this  course.  A  distinct  bundle  leaves  the 
latero-ventral  cell-groups  and  can  be  traced  far  ventro- 
laterad  among  the  reticular  meshes.  At  the  meso-ven- 
tral  edge,  close  to  the  raphe,  a  small  nidus  (Pig.  4821)  is 
noted,  whose  cells  are  either  very  small,  or,  where  larger, 
fusiform  or  spherical,  and  appear  bipolar.  Their  signifi- 
cance is  unknown.  The  white  layer  of  the  ala  overly- 
ing the  nidus  contains  numerous  fibres,  which  unite  the 
cephalic  and  caudal  parts  of  the  nidus  with  each  other. 

The  description  of  the  central  apparatus  of  olfaction, 
vision,  and  hearing  completes  the  enumeration  of  the 
deep  origins  of  the  cranial  nerves. 

Tlw  Otfact<yry  iV«)-Des.^The  central  olfactory  apparatus, 
or  olfactory  lobe,  comprises  the  olfactory  tuber,  tract, 
and  bulb.  The  tuber  is  a  triangular  field,  in  front  of  the 
anterior  perforated  space,  which  is  covered  by  a  thin 
cortical  layer.  Cephalad  it  becomes  attenuated,  and 
continued  as  the  tract.  The  tract  is  in  section  three- 
cornered,  the  dorsal  corner  corresponding  to  the  edge 
held  when  in  situ  by  the  sulcus  rectus  of  the  orbital  face 
of  the  frontal  lobe.  At  its  anterior  end  it  is  enlarged,  and 
covered,  as  it  were,  by  a  hood  of  gray  and  white  sub- 
stance, the  so-called  bulb.  (1)  The  bulb  is  covered  on  its 
free  surface  by  an  intricate  plexus  of  white  fibres,  di- 
rectly derived  from  the  peripheral  olfactory  nerves  {fila 
olfaetoria).  (2)  The  individual  bundles  of  this  layer  be- 
come lost  in  peculiar  bodies  known  as  glomeruli  olfac- 
torii.  These  are  round  masses  held  together  by  connec- 
tive tissue  derived  from  the  pia,  partly  filled  by  glia 
cells,  and  containing  delicate  nerve  cells  with  very  nu- 
merous fine,  and  some  coarser,  nerve  fibres,  the  interstices 
being  filled  by  an  apparently  structureless  (?)  basis  sub- 
stance. Each  glomerulus  is  surrounded  by  a  blood-ves- 
sel, branched  like  a  bird's  claw.  (3)  Inside  of  the  glome- 
ruli is  a  layer  of  nerve  cells,  resembling  the  smaller 
variety  of  pyramids,  and  embedded  in  gelatinous  nerve 
tissue.  (4)  This  is  followed  by  a  layer  of  granules,  and 
(5)  a  medullary  layer.  It  is  from  the  medullary  layer 
that  the  white  substance  of  the  olfactory  tract  is  mainly 
derived.  Here  a  discrimination  must  be  made.  In  the 
embryo,  as  is  permanently  the  case  with  many  lower 
animals,  the  bulb  is  hollow,  its  cavity  communicating 
with  the  anterior  horn  of  the  lateral  ventricle.  The  axis 
•of  the  olfactory  bulb  in  man  contains  a  slight  amount  of 
molecular  gray  matter,  which  represents  the  endyma  of 
the  obliterated  olfactory  ventricle.  The  white  matter 
surrounding  this  (the  fourth  layer  of  our  enumeration)  is 
analogous  to  the  white  matter  of  the  cerebral  hemispheres, 
and  connected  with  it  by  a  direct  superior  root.  It  also 
sends  a  notable  detachment  of  fibres  to  the  anterior  com- 
missure, one  division  of  which  is  a  true  olfactory  com- 
missure. A  slender  branch  of  this  bundle  leaves  it  be- 
fore the  commissure  is  reached,  and  enters  the  thalamus. 
In  their  course  through  the  tract  three  categories  of  fibres 
may  be  distinguished  :  (1)  Those  which  pass  from  the 
cortex  of  the  bulb  to  the  cortex  of  the  tract ;  (2)  those 
which  pass  uninterruptedly  through  the  tract  from  the 
bulb  to  higher  destinations  ;  (3)  those  which  pass  in  the 
same  direction  as  the  latter  from  the  cortex  of  the  tract. 
At  its  lateral  and  mesal  edges  the  cortex  of  the  tract  be- 
comes so  rudimentary  that  the  white  preponderating  ap- 
pears as  two  striae,  the  lateral  and  medial  olfactory  striae. 
The  former  of  these  goes  to  the  gyrus  uncinatus,  the 
latter  to  the  cephalic  end  of  the  gyrus  cinguli. 

Each  optic  nerve  in  man  contains  438,000  individual 
nerve  fibres,  which,  as  there  are  3,360,000  cones  in  the 
retina,  allows  a  distribution  of  one  nerve  fibre  to  each 
6  to  Scones,  assuming  an  equal  (?)  distribution.  In  pro- 
portion as  the  binocular  field  of  vision  becomes  identical, 
a  condition  most  nearly  approached  in  man,  the  decus- 


sation of  these  fibres  in  the  chiasm  becomes  more  incom- 
plete. Thus,  in  the  dog,  the  uncrossed  bundle  is  one- 
third  as  great  as  the  crossed,  but  in  man  two-thirds  as 
great.  We  are  also  able  to  identify  the  bundle  of  fibres 
which  are  connected  with  central  vision.  In  the  optic 
disk  within  the  eye  this  area  occupies  a  temporal  sector, 
immediately  caudad  of  the  eyeball  a  marginal  sickle, 
and  behind  the  entry  of  the  wrteria  centralis  retinm  a 
vertical  oval  area  ectad  of  the  axis,  but  separate  from 
the  periphery.  In  the  level  of  the  optic  foramen  it  is 
again  peripheral,  occupying  a  sector  in  the  ventro-lateral 
quadrant.  The  course  of  the  optic  nerve  fibres  toward 
the  chiasm  becomes  complicated,  and  it  is  in  the  optic 
tract  that  we  alone  can  identify  the  different  strands 
uniting  the  retinae  to  the  visual  centres.  In  considering 
these  we  must  exclude  a  fortuitous  ingredient,  the  com- 
missura  inferioi',*  a  cylindrical  tract  which  passes 
through  both  optic  tracts  across  and  in  the  dorsal  part  of 


Fig.  4828.— Basal  View  of  Sea-lion's  Isthmus.  IT,  Optic  tract ;  HI,  V, 
VI,  VII,  VIII,  cranial  nerve  roots  ;  T/i,  cut  surface  of  thalamus  ;  Cim, 
cimbia  (tractus  peduncularis  transversus  of  v.  Gudden) ;  TV,  trape- 
zium, almost  concealed  ;  O,  olive  ;  P,  pyramid. 

the  chiasm.  It  apparently  connects  the  postgeniculata 
and  has  no  actual  relations  to  the  optic  nerves,  tracts,  or 
centres. 

The  true  optic  tract  passes  in  three  divisions,  respec- 
tively, into  the  pulvinar,  pregeniculata,  and  optici. 
Atrophy  experiments  demonstrate  that  from  all  these 
ganglia  a  powerful  tract,  the  optic  radiations  of  Qraiio- 
lei,  run  into  the  occipital  cortex,  distributed  nearly  in 
accordance  with  the  distribution  of  the  white  line  of  Vicq 
d'Azyr  (?).  The  intracoronal  optic  tract  runs  on  the  ec- 
tal  face  of  the  postcornu,  detaching  fasciculi  to  all  the 
occipital  gy  ri.  In  the  posterior  part  of  the  internal  capsule, 
near  their  entry  into  the  pregeniculata  and  pulvinar,  the 
fibres  are  so  arranged  that  those  representing  the  medial 
infracortical  centres  lie  caudo-laterad,  and  those  repre- 
senting the  lateral  infracortical  centres  (pulvinar)  lie 
meso-f  rental.     It  is  established  that  Gratiolet's  bundle  is 

*  Not  to  be  confounded  with  the  unnamed  commissures  in  the  central 
tubular  gray,  one  of  which  runs  intracinereal  dorsad  of  the  chiasm. 
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not  exclusively  centripetal,  at  least  in  a  trophic  sense. 
When  the  eye  is  extirpated  the  atrophy  of  the  optic 
nerve,  the  crossed  optic  tract,  and  contralateral  optic 
lobe  is  greater  than  when  the  retinal  area  of  the  cortex 
is  destroyed  ;  while  when  the  latter  is  destroyed  the 
atrophy  of  the  pregeniculata  and  pulvinar  is  greater  than 
after  enucleation  of  the  eyeball  (v.  Monakow). 

The  arms  or  brachia  of  the  corpora  quadrigemina  (pre- 
&nd post-brachia)  have  been  erroneously  regarded  as  homol- 
ogous ingredients  of  the  optic  system.  The  prebrachium 
is  derived  from  the  deep  white  matter  (third layer)  of  tlie 
optici,  and  in  small  part  from  the  ectal  layer.  These 
fibres  pass  into  the  white  matter  of  the  cerebrum  laterad 
of  the  pregeniculata.  They  are  cortical  projection  fibres. 
In  addition,  the  prebrachium  incorporates  fibres  from  the 
optic  tract,  so  that  it  is  a  conduit  for  centripetal  fibres 
from  the  retina  to  the  optici,  and  such  from  the  optici  to 
the  occipital  lobe.  The  poslbrachium  is  connected  with 
the  post-optici  and  post-geniculata. 

The  atrophy  method  has  demonstrated  the  relation  to 
either  vision  or  eye-movement  of  the  cimbia  (transverse 
peduncular  tract),  discovered  by  Gall  and  Spurzheim, 
rediscovered,  and  its  real  nature  determined,  by  v.  Gud- 
den.  It  courses  round  the  crus  from  the  anterior  mar- 
gin of  the  optici,  to  lose  itself  among  the  mesal  fasciculi 
of  the  pes,  constituting  a  visible  prominence  in  some 
brains  (Figs.  4737,  4728,  and  4729).  Destruction  of  the 
retina  or  of  the  occipital  lobe  causes 
atrophy  in  it,  and  the  atrophy  is 
total  and  crossed  in  animals  with 
complete  decussation  of  the  chiasm, 
partial  and  bilateral  with  those  hav- 
ing semi-decussation  of  the  optic 
nerves. 


Fig.  4829.— Lateral  View  of  same  Isthmus  as  Pig.  4828, 

The  acuatic  nerve  is  composed  of  two  divisions,  distinct 
at  their  termination  in  the  cochlea  and  vestibule,  and  dis- 
tinct at  their  origin  from  the  oblongata.  They  differ  in 
texture.  The  cochlear  division  has  finer  fibres,  and  the 
myelin  sheath  has  no  rings  of  Ranvier.  The  vestibular 
part  has  coarse  fibres  with  thick  myelin  sheaths,  showing 
the  usual  characters  of  peripheral  nerves.  In  addition  it 
contains  small  islands  of  gray  substance.  The  cochlear 
division  at  its  oblongata  entry  lies  caudad  and  dorsad  of 
the  other.  It  courses  round  the  convex  face  of  the  resti- 
form  column  and  enters  into  direct  connection  with  a 
nidus  of  nerve  elements,  filling  out  the  triangular  space 
between  the  cochlear  entry  dorsad,  the  vestibular  entry 
ventrad,  and  the  restiform  column  mesad.  It  is  also 
connected  (probably  indirectly,  and  after  interruption 
by  the  nidus  coahlearis)  with  the  tuberculum  acuaticum. 
This  body  is  represented  in  the  human  brain  by  a  thin 
grayish  lamina,  apparently  interposed  between  the  lateral 
part  of  the  stricB.  swelling  to  its  largest  dimensions  in  the 
lateral  angle  of  the  fourth  ventricle,  and  becoming  grad- 
ually lost  in  the  cochlear  root.  In  lower  animals  it  is 
much  more  voluminous,  and  shows  an  exquisite  cortical 
texture,  there  being  (1)  an  outer  barren  layer  ;  (3)  a  layer 
of  small  cells  ;  (3)  a  layer  of  large  cells  ;  (4)  a  deep  medul- 
lary layer.  Its  relative  atrophy  in  man  is  in  harmony 
with  the  fact  that  all  the  primary  centres  of  special  sense 


(bulbus  olfactorius,  superficial  strata  of  the  optici, 
tuberculum  acusticum)  have  become  reduced,  owing  to 
the  higher  development  of  the  monarchial  centres  in 
the  cerebrum  and  subcortical  ganglia.  The  nidus  coch- 
learis  is  regarded  as  the  homologue  of  a  spinal  ganglion 
for  the  cochlear  nerve,  which  has  become  included  in 
the  oblongata,  for  in  some  lower  vertebrates  it  is  repre- 
sented by  an  extramedullary  ganglion. 

The  origin  of  the  vestibular'division  is  disputed.  That 
it  is  connected  with  the  cortex  of  the  vermis  cerebelli  is 
the  only  well  ascertained  fact.  The  fibres  having  this 
origin  can  be  distinctly  traced  traversing  the  restiform 
column,  or  running  mesad  of  it  in  the  cerebellar  interior. 
Its  oblongata  entry  is  between  the  ventral  face  of  the 
restiform  column,  and  the  latero-dorsal  aspect  of  the 
ascending  trigeminus  root. 

The  auditory  tract  has  been  traced,  mainly  by  the 
atrophy  method,  from  the  entry  of  the  cochlear  division 
of  the  acustic  nerve  in  the  tuberculum  acusticum  and 
acustic  nidi  to  the  convolutions  of  the  temporal  lobe. 
Arched  fibres  from  the  tuberculum  acusticum,  in  the 
reticular  field  of  the  pons-oblongata  transition,  and  those 
of  the  striae  of  the  ventricular  floor  cross  the  raphe,  belt 
the  opposite  nucleus  of  the  trapezium,  and  connect  with 
it.  The  tract  thence  passes  into  the  lateral  division  of 
the  lemniscus  layer.  This  enters  the  ganglia  of  the  post- 
optici.  From  the  latter  the  arm  of  the  postoptic  lobe, 
almost  indistinguishably  fused  with  a  tract 
from  the  internal  geniculate  body,  passes 
through  the  posterior  part  of  the  internal 
capsule  to  the  cortex  of  the  two  upper  tem- 
poral gyri  in  their  posterior  portions.  Not- 
withstanding the  fact  has  been  questioned 
by  the  followers  of  Flechsig,  the  striae  acus- 
tici  are  to  be  regarded  as  connected  with 
"**  the  auditory  nerve-roots.  The  only  well- 
ascertained  fact  as  to  their  course  is  that 
they  dip  into  the  raphe  (Fig.  4825,  8r)  and 
probably  decussate  therein. 

Several  gray  masses  are  found  in  the  in- 
terior of  the  oblongata  and  pons,  without 
possessing  any  direct  relation  to  the  cranial 
nerves.     They  are,  at  least  in  the  majority, 
intercalar  stations  of  the  great  fibre-systems 
to  be  considered  at  the  close  of  this  article. 
The  first  addition  noted  on  tracing  the 
spinal  gray  into  the  oblongata  is  the  devel- 
opment from  the  posterior  gray  commissu- 
ral part  on  either  side  of  a  long  peduncu- 
lated and  a  broad  sessile  gray  mass.     The 
former  extends  into  the  column  of  GoU,  and 
reaches  its  greatest  volume  in  the  clavae.  The 
latter  extends  into  the  column  of  Burdach. 
In  the  level  of  the  strise  acustici  a  distinct  accumula- 
tion of  small  nerve  elements,  closely  crowded,  is  found  on 
either  side  of  the  sulcus  ventriculi,  the  rmclens  funimli 
teretes.     Its  relations  are  unknown.     Similar,  more  atten- 
uated,  and  irregular  masses  are  found  in  the   external 
arciform  fibres  and  scattered  in  the  raphe.     The  former 
are  known  as  nuclei  arciformea.     The  nerve  elements  of 
the  nuclei  of  Burdach,  GoU,  and  the  nuclei  just  named 
are   so  similar  that   one  description  will   serve  for  all. 
They  are    small,    angular,    multipolar  elements,  often 
showing   a  transition  to  granules  (15-25  m  long,  5-10  n. 
wide)  from  which  no  axis-cylinder  process  can  be  traced 
into  the  numerous  nerve  strands  which  break  into  these 
nuclei  and  divide  them  up  into  numerous  subdivisions. 
The  ectal  division  of  Burdach's  nucleus  is  an  exception. 
Here  the  elements  are  nearly  twice  as  large  (30-40  /i 
long,  and  12-18  /n  wide). 

The  nucleus  of  the  column  of  Burdach  is  divided  into 
two  portions  by  the  followers  of  the  atrophy  method. 
The  lateral  division  this  method  shows  to  be  intimately 
connected  with  the  fibres  of  Burdach's  column,  while 
such  a  relation,  if  at  all  present,  is  very  slight  in  the  case 
of  the  medial  division.  The  cephalic  connections  are  not 
all  determined  ;  by  exclusion,  relations  to  the  restiform 
column,  to  the  olive  and  the  nucleus  of  Deiters  have  been 
negatived.     It  is  very  probable  that  the  inner  division 
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of  the  cerebellar  peduncle,  as  well  as  some  fibres  of  the 
reticular  field  originate  in  it.  It  is  certain  that  a  part  of 
the  cortex  lemniscus  is  derived  from  arched  fibres  origin- 
ating in  the  nucleus  of  the  column  of  Burdach,  decussat- 
ing across  the  raphe,  and  running  a  course  similar  to  the 
arched  fibres  from  the  nucleus  of  the  column  of  Goll. 

The  nucleus  of  the  olive  (Figs.  4796,  4797,  and  4821)  is 
a  corrugated  lamina  of  gray  matter,  whose  extent  nearly 
corresponds  to  the  elevation  seen  on  the  base  of  the  ob- 
longata. It  can  be  compared  to  a  hollow  oval  sac,  slit  on 
its  mesal  aspect,  and  the  edges  of  that  slit  everted.  The 
eversions  are  known  as  the  accessory  olivary  nuclei,  the 
main  mass,  from  the  appearance  presented  by  its  cor- 
rugated folds  in  cross-section,  is  termed  the  dentated 
nucleus.  The  opening  is  the  hilum.  Numerous  fibres 
run  into  the  interior  through  this  hilum,  and  others  cut 
through  the  lamina  to  join  the  fibre  arches  of  the  reticu- 
lar field  and  those  passing  toward  the  restiform  column. 
As  the  hilum  does  not  extend  the  whole  length  of  the 
olivary  ovoid,  section  through  the  cephalic  and  caudal 
ends  of  the  latter  show  the  dentated  nucleus  to  be  closed 
on  all  sides,  while  those  passing  through  the  middle  two- 
thirds  reveal  the  hilum.  The  inner  accessory  olive  is 
continued  as  a  caudal  spur,  bent  like  an  obtuse  L  (on 
cross-section),  caudad  of  the  caudal  extremity  of  the  den- 
tated main  nucleus  (Fig.  4797). 

A  section  through  the  middle  of  the  olive  exposes  the 
different  divisions  of  the  nucleus  in  their  clearest  rela- 
tions (Fig.  4821).  It  is  seen  to  consist  of  a  main  mass,  and 
of  two  subsidiary  detachments,  all  having  the  common 
structure  of  a  gelatinous  lamina  containing  numerous 
evenly  distributed  nerve  cells,  whose  processes  are  few 
and  can  but  rarely  be  traced  beyond  the  border  of  the- 
lamina  in  which  they  are  situated.  The  olivary  nucleus 
is  in  intimate  relation  with  the  arciform  fibres  in  every 
altitude,  some  of  these,  the  external  arciform,  merely 
course  round  its  ventral  face,  others  break  into  its  ner- 
vous lamina,  or  cut  through  the  accessory  nuclei,  and  a 
large  number  accumulate  in  its  interior  after  having 
entered  at  the  hilum.  We  shall  learn  to  recognize  In  this 
relation  the  role  which  the  olive  plays  as  a  station  of 
the  restiform  decussation.  On  the  interior  as  well  as  the 
exterior  of  the  olivary  nucleus  there  are  also  longitudinal 
fibres.  The  hypoglossal  nerve  root  passes  through  the 
olivary  nucleus  without  entering  Into  any  connection 
with  its  nervous  substance. 

The  nucleus  magno-cellnlaris,  discovered  by  Deiters 
and  often  designated  by  his  name,  is  situated  mesad  of 
the  restiform  column  at  the  entry  level  of  the  acustic 
nerve  roots.  From  this  fact  and  the  clear  and  distinct 
entry  of  the  fibres  from  the  latter  into  its  gray  substance 
it  was  regarded  as  anaoistic  nidus.  But  nothing  could 
better  illustrate  the  fallacy  of  relying  on  the  apparent 
connection  of  nuclei  and  tracts  than  this  case.  For  it  has 
been  conclusively  shown  that  destruction  of  the  acustic 
nerve  does  not  affect  the  cells  of  the  magnocellular  nu- 
cleus at  all,  while  hemisection  of  the  cervical  cord  leads 
to  their  total  atrophy.  It  is  probably  a  station  for  a 
spinal  tract.* 

Aside  from  the  nidi  and  ganglia  in  the  isthmus  largo 
nerve  tracts  run  through  it,  for  whose  better  understand- 
ing and  classification  the  isthmus  is  assumed  to  be  com- 
posed of  a  dorsal  part,  the  tegmentum,  and  a  ventral 
part,  the  pes.  The  boundary  between  them  is  furnished 
in  the  thalamic  level  by  the  ganglion  of  Luys ;  in  the 
level  of  the  optici  by  the  ganglion  of  Soemmering  ;  in  the 
pons  by  the  demarcation  line,  and  in  the  oblongata  be- 
comes obliterated,  but  may  be  assumed  to  lie  between 
the  pyramid  and  the  interolivary  layer.  The  overwhelm- 
ing majority  of  nerve  fibres  in  the  pes  is  derived  from 
the  cerebral  hemispheres  or  their  ganglia.  The  over- 
whelming majority  of  the  fibres  of  the  tegmentum  is  de- 
'  rived  from  the  thalamus,  optici,  post-optici,  and  other 
ganglia  scattered  through  it.  The  chief  of  these  tracts 
are  the  lemniscus,  the  prepedunculus,  the  trapezium,  the 
posterior  longitudinal  fasciculus  of  the  tegmentum,  and 

*  V.  Monakow  states  it  to  be  connected  with  Burdach^s  column.  Vejas 
denies  this. 


the  restiform  column  vrith  its  appended  inner  division  of 
the  cerebellar  peduncle. 

From  the  level  of  the  optici  to  the  spinal  cord  the  teg- 
mentum is  more  or  less  perfectly  divided  into  lateral 
halves  by  the  raphe.  This  important  structure  varies  in 
composition  in  various  levels,  being  the  medium  through 
which  various  interchanges  of  fibres  takes  place.  Occa- 
sionally it  is  entirely  interrupted,  as  at  the  decussation  of 
the  prepedunculus  (brachium  conjunctivum,  so-called 
commissure  of  Wernekinck,  Fig.  4826,  D)  and  the  decus- 
sation of  the  pyramids,  where  it  practically  ends.*  In 
the  pons  the  raphe  is  limited  to  the  tegmental  segment. 
Proceeding  caudad  the  following  features  are  found  in 
it :  I.  The  decussatio  fontinalis,  so  called  because  of  the 
resemblance  of  the  scattering  strands  to  the  jets  of  a  foun- 
tain. It  lies  in  the  level  of  the  optici,  and  is  a  decussa- 
tion of  tegmental  fibres  from  the  thalamus  or  the  optici  (?). 
II.  T'hefibrmreciaB.  These  are  fibres  whose  direction  in 
the  main  is  vertical  (dorso-vcntral).  They  are  found 
from  just  caudad  of  the  valvula  level  to  the  decussation 
next  to  be  mentioned.  It  is  with  these  fibres  that  the 
raphe  root  of  the  trigeminus  is  continuous.  In  the  ob- 
longata the  fibrse  rectae  are  specially  well  developed. 
Some  of  them  are  derived  from  the  external  arciform 
fibres,  some  from  the  internal.  Often  the  appearance  is 
seen  as  if  such  fibres  ran  uninterruptedly  from  the  pyra- 
mids, or  pyramid  tract,  to  the  cranial  nerve  nidi  at  the 
floor  of  the  fourth  ventricle  f  (Fig.  4821).  .  But  it  is  also 
found  that  large  numbers  of  arciform  fibres  entering 
the  raphe  on  one  side,  after  a  longer  or  shorter  course  in 
it,  leave  it  on  the  other  ;  and  most  authors  incline  to  re- 
gard the  raphe  as  a  continuous  decussation,  whose  decus- 
sation angle  is  so  fine  as  to  simulate  parallelism.  Fusi- 
form nerve  elements  are  found  in  the  raphe,  particularly 
in  those  levels  corresponding  to  the  cranial  nerve  nidi, 
independently  of  those  accumulations  which  have  been 
considered  in  conjunction  with  the  nuclei  arciformes. 

Among  the  most  striking  features  of  a  cross-section  of 
the  oblongata  are  the  arched  fibres  {fibres  arciformes  ex- 
ternce  et  internee).  Some  of  them  are  visible  as  distinct 
strands  on  the  exterior,  coursing  round  the  caudal  end  of 
the  olive,  and  often  masking  the  prominence  of  the  pyra- 
mids. In  this  situation  the  external  arched  fibres  incor- 
porate one  or  more  flat  lamellae  of  gray  substance,  structu- 
rally like  the  olivary  gray,  known  as  the  nuclei  of  the 
arciform  strands.  The  internal  arciform  fibres  in  great 
part  enter  the  olivary  hilum,  others  enter  the  reticular 
field  ;  some  cross  the  raphe  directly,  others  run  in  the 
raphe  for  a  greater  or  lesser  distance.  It  is  among  these 
fibres  that  we  occasionally  find  small  islands  of  gray  sub- 
stance, resembling  in  structure  the  nuclei  of  the  arci- 
form strands.  It  is  largely  due  to  the  accumulation  of 
arciform  fibres  on  the  dorso-lateral  part  of  the  oblongata 
that  the  restiform  column  owes  its  size.  Their  ultimate 
origin,  which  is  probably  derived  from  some  spinal  tract 
through  the  olivary  nuclei,  is  as  yet  disputed.  Less 
doubt  exists  as  to  another  ingredient  of  the  restiform 
column.  The  direct  cerebellar  tract  originates  in  the  low- 
er dorsal  cord,  is  situated,  in  cross-section,  at  the  periph- 
ery of  the  lateral  column  on  its  posterior  quarter  or  two- 
fifths  (for  its  area  increases  cephalad).  This  area  is 
crescenlic  and  embraces  the  pyramid  tract  ectad.  In  its 
course  through  the  dorsal  cord  it  receives  constant  acces- 
sions of  fibres  from  the  vesicular  columns  of  Clarke. 
These  fibres  spread  out  brush-like  in  transection  levels 
and  traverse  the  neck  of  the  posterior  horn  and  the  pyra- 
mid tract  to  reach  the  direct  cerebellar  tract.  The  latter 
continues  its  course  cephalad,  and  in  the  caudal  part  of 
the  oblongata  occupies  the  lateral  field.  Here  its  fibres 
change  course,  running  sharply  dorsad,  they  form  a  belt 
on  the  ectal  face  of  the  ascending  trigeminus  root  to  pass 
into  and  merge  with  the  restiform  column.  With  the 
latter  they  reach  the  cerebellar  interior,  and  by  means  of 
the  atrophy  method  are  traced  into  the  cortex  of  the  dor- 
sal vermis  cerebelli.     As  the  vesicular  columns  of  Clarke 

*  To  be  faintly  represented  in  the  ventral  (anterior)  commissure.of  the 
cord . 

t  The  connection  has  not  been  demonstrated.  It  is  the  substratum  ot 
Meynert*B  theory  of  motor  projection. 
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receive  centripetal  fibres  from  the  posterior  spinal  roots, 
the  following  may  be  laid  down  as  a  provisional  course 
of  this  tract  : 

Cortex  of  Vermis  superior  (cerebellum). 

AAA 


Part  of  restiform  column. 


Lateral  field  of  oblongata  (direct  cerebellar 
tract). 


Latero-caudnl  peripheral  belt  of  cord  (direct 
cerebellar  tract). 


<^ 


<- 


<- 


Columns 

of 

Clarke. 


Accessions  in  dorsal  cord. 


A 


Posterior  spin- 
al roots. 


Periphery,  visceral :  either 
vegetative  or  equilibrium. 

The  inner  dimsion  of  the  cerebellar  peduncle  is  an  imper- 
fectly demarcated  strand  on  the  mesal  side  of  the  resti- 
form column  (Fig.  4825,  II)  and  topographically  corre- 
sponds to  the  attenuated  cephalic  prolongation  from  the 
clavae.  It  is  connected  caudad  with  the  nucleus  of  the 
column  of  Burdach,  and  cephalad  runs  into  the  nuclei  of 
the  fastigium,  partly  crossed  and  partly  uncrossed.  In 
its  course  there  is  some  gray  substance,  which  is  imper- 
fectly continuous  (?)  with  the  accessory  nucleus  in  the 
column  of  Burdach. 

The  prepedunculus  '  (Fig.  4827,  t  B)  originates  in  the 
hilum  of  the  ciliary  or  dentated  nucleus  of  the  cerebellum, 
becomes  a  distinct  surface  strand  of  the  tegmentum,  and 
in  cross-section  lies  mesad  of  the  zonal  fibres  which  con- 
nect the  lateral  lemniscus  with  the  post-optici  (Fig.  4826, 
Br).  Just  dorsad  of  this  level  its  fibres  pass  to  the  raphe 
and  there  decussate,  totally  or  partially  (?),  with  those  of 
the  opposite  side  (Wernekinck's  commissure).  After  de- 
cussation they  pass  to,  encapsulate,  or  enter  the  red  nu- 
cleus of  the  tegmentum.  An  oblique,  flatwise  section 
would  thus  expose  the  contour  of  a  scissors  half  open. 
The  handles  would  be  the  two  red  nuclei ;  the  bridge, 
the  decussation  ;  the  pointed  cutting  ends,  the  prepedun- 
culi,  whose  points  would  lie  embedded  in  the  dentated 
nuclei  of  the  cerebellum.  Indirectly  this  tract  is  sur- 
mised to  be  continued  from  the  red  nuclei  to  the  ventral 
laminae  of  the  thalamus  by  a  special  field  of  subthalamic 
fibres. 

The  term  lemniscus  (fillet)  was  originally  applied  to  a 
triangular  surface  area  on  the  lateral  face  of  the  mesen- 
cephalon and  the  fibres  which,  corresponding  to  it, 
could  be  traced  deeply  through  the  isthmus  to  the  neigh- 
borhood of  the  olives.  Considered  as  a  whole,  it  is  best 
studied  in  a  transection  at  the  level  of  the  valvula  (Fig. 
4826).  It  here  occupies  an  L-shaped  field,  the  horizontal 
branches  of  those  of  opposite  sides,  nearly  meeting  at  the 
raphe  :  L-  -J-  I*  is  directly  dorsad  of  the  demarcation 
line  of  the  pons,  and  consequently  constitutes  the  most 
ventral  part  of  the  tegmentum.  Its  horizontal  division  is 
confusedly  spoken  of  as  the  "lemniscus  stratum."  The 
part  which  can  be  traced  farthest  cephalad  is  spoken  of 
as  the  "upper,"  the  part  which  connects  with  the  stratum 
zonale  and  terminates  in  the  ganglia  of  the  post-optici  as 
the  "  lower  "  division.  The  best  designations  are  deriv- 
able from  their  topographical  arrangement  in  transection. 
Nearest  the  raphe  there  is  a  roundish  bundle  embedded 
in  diffuse  gray  matter,  which  is  an  aberrant  bundle  from 
the  pes, f  It  should  not  be  enumerated  as  a  component 
of  the  lemniscus.  Directly  overlying  the  deep  (dorsal) 
transverse  pons  fibres  is  the  inter-olivary  tract,  so  called 
because  it  is  continuous  with  that  division  of  the  reticu- 
lar field  which  in  the  oblongata  lies  dorsad  of  the  pyra- 


*  Tegmenti  brachium. 


t  See  pedo-tegmental  tract. 


mid  tract,  and  between  the  opposite  olivary  nuclei.  Im- 
mediately laterad  of  this  is  Helweg's  oval  field,*  and 
most  laterad  a  large  field  which,  embodying  the  auditory 
tract,  connects  the  trapezium  with  the  post-optici.  It  is 
this  part  which  includes  the  lateral  ganglion  of  the  lem- 
niscus, a  reticular  mass  of  gray  matter  with  small  cells. 
The  other  bundles  of  the  lemniscus  are  separated  by 
molecular  gray  matter  in  less  bulky  accumulations.  In 
a  sagittal  direction  the  lemniscus  may  be  described  as 
having  the  following  course  : 

Cortex. 

\ 
\ 

Thalamus.      Subthalamio 
/  field. 


Internal  capsule  (?). 

\ 

Post-optici. 

Doubtful 
Intermediate  division. 


Lateral  di- 
vision. 


Helweg's 
oval 
field. 


Olivary  halo. 


Antero- 
lateral 
tract. 


Mesal  divis- 
ion. 


Interolivary 
layer. 


>< 


Interolivary  decos- 
satlon. 


Nucleus  of  trapeziiun. 

>< 

Decussation  of 
trapezium 

Auditory  nerve  root. 

Its  best  known  ingredient,  the  cortex  lemniscus  tract, 
extends  in  its  demonstrable  course  as  follows  :  In  the 
level  of  the  optici  (Fig.  4817,  L  L')  it  occupies  a  horn- 
shaped  area,  laterad  of  the  red  nucleus,  and  curved  over 
cephalad. t  In  the  upper  pons  levels  it  is  the  mesal  part 
of  the  true  lemniscus  layer,  and,  passing  into  the  interol- 
ivary layer,  decussates  into  the  nuclei  of  the  columns  of 
Goll  and  Burdach  (Figs.  4789^797,  D,  DS,  Da,  Dare). 
It  is  through  these  nuclei  indirectly  continuous  with  the 
tract  of  the  column  of  Goll  and  the  tract  which  is  repre- 
sented in  the  comma-shaped  area  of  the  column  of  Bur- 
dach. 

The  trapezium  consists  of  a  transverse  fibre  mass  situ- 
ated in  the  ventral  part  of  the  tegmentum,  nearly  coin- 
ciding with  the  entry  level  of  the  cephalic  acustic  root. 
On  transection  (Fig.  4800)  it  exhibits  numerous  fibres 
slightly  wavy  in  their  lateral,  directly  horizontal  in  their 
intermediate  part,  and  separating  at  the  raphe,  where 
the}'  undergo  a  sharp-angled  decussation.  In  its  lateral 
part  the  trapezium  incorporates  a  folded  cell  mass,  better 
developed  in  lower  animals  than  in  man — the  nucleus  of 
the  trapezium.  It  has  been  compared  to  the  nucleus  of 
the  olive.  Like  it,  it  presents  denticulations,  a  hilum, 
and  accessory  nuclei.  Cephalad  it  extends  into  the  lat- 
eral part  of  the  lemniscus  with  an  attenuated  prolonga- 
tion (Fig.  4807).  The  fibres  of  the  trapezium  bear  a  sim- 
ilar relation  to  it  which  certain  arciform  fibres  bear  to 
the  olivary  nucleus,  that  is,  they  enter  its  hilum,  encap- 
sulate and  break  into  it.  (jwing  to  the  defective  devel- 
opment of  the  pons  in  lower  mammals,  the  trapezium  in 
them  becomes  exposed  at  the  base  of  the  brain  (Fig. 
4798),  but  much  less  so  in  those  which  approach  man  in 
the  relative  preponderance  of  the  hemispheres  (Fig.  4828). 
It  is  probably  a  part  of  the  centripetal  auditory  tract. 

The  posterioi'  longitudinal  fasciculus  of  the  tegmentum 
extends  from  the  level  of  the  optici  into  the  deepest 
(most  dorsal)  part  of  the  anterior  column  of  the  cord.  It 
is  everywhere,  in  this  extensive  course,  closely  applied 
against,  and  ventrad  of,  the  central  tubular  gray,  run- 
ning beneath  the  oculo-motor,  the  trochlearis,  abducens, 
and  hypoglossal  nidi.  On  cross-section  the  bundles  of 
both  sides  resemble  the  horns  of  an  ox  (Fig.  4826,  plf). 
They  suffer  a  sudden  reduction  in  the  level  of  the  abdu- 
cens nidus.     Their  incorporation  of  fibres  running  from 

*  The  writer  is  not  positive  whether  it  retains  this  position  or  becomes 
translated  to  the  reticular  field. 

t  In  Fig.  481(i  this  area  (undesignated)  flares  out  into  a  triangle  and 
appears  to  pass  into  the  thalamic  radiations.  Edinger  traces  the  latter 
to  the  inner  articuli  of  the  lenticularis,  and  tlieuce  as  "tegmental  radia- 
tions "  through  the  internal  capsule  to  the  cortex  of  the  upper  parietal 
lobule  and  post-central  gyri.  As  the  cortex  lemniscus  is  demonstrably  re- 
lated to  the  muscular  sense,  and  the  same  relations  are  attributed  to 
the  cortical  area  in  question,  Edinger  is  probably  correct. 
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tlie  nidal  centre  of  the  orbicularis  palpebrarum  to  the 
facial  genu,  and  their  probable  inclusion  of  those  fibres 
which  unite  the  homolateral  nidus  of  the  external  rectus 
of  the  eye  with  the  nidal  centre  for  the  contralateral 
Internal  rectus,  justifies  the  view  that  they  are  devoted 
to  co-ordination  of  eyeball  movements.  They  are,  in  ac- 
cordance with  this  view,  rudimentary  in  blind  animals. 
The  axis  cylinders  of  the  posterior  fasciculi  are  of  vari- 
ous dimensions,  very  large  ones  preponderating. 

The  ingredients  of  the  tegmentum  thus  far  enumerated, 
while  the  most  characteristic  and  easiest  studied,  do  not 
exhaust  the  anatomy  of  this  part  of  the  isthmus.  There 
is  a  considerable  space  left  in  the  oblongata,  bounded 
mesad  by  the  raphe,  dorsad  by  the  nidi  and  dorsal  nu- 
clei, ventrad  by  the  olivary  nuclei.  It  extends  to  the 
lateral  field,  the  ascending  trigeminus  root  and  restiform 
column.  In  the  pons  its  boundaries  are  the  same,  except 
ventrad,  where  the  lemniscus  takes  the  place  of  the  oli- 
vary nuclei,  and  laterad,  where  the  series  of  emerging 
auditory  and  trigeminus  roots  takes  the  place  of  the  resti- 
form column.  In  the  level  of  the  optici  it  is  bounded 
mesad  by  the  ventral  apex  of  the  central  tubular  gray 
and  interpeduncular  ganglion,  dorsad  by  the  deep  gray 
of  the  optici ;  laterad  imperfectly  by  the  thalamus  and 
internal  capsule,  with  which  it  parti}'  fuses  (?),  and  ven- 
trad by  the  substantia  nigra.  Up  to  this  level  it  is 
termed  the  reticular  field  of  the  tegmentum,  from  the  bas- 
ket-work pattern  exhibited  by  its  interlacing  fibres.  This 
structure  is  heralded  in  the  spinal  cord  by  the  processi 
reticulares,  prolongations  of  the  spinal  gray,  which  ram- 
ify, anastomose,  and  thus  produce  a  net-work,  entrapping 
in  its  meshes  fasciculi  of  white  substance.  Interrupted 
by  the  decussation  of  the  pyramids,  they  reappear,  but 
much  more  voluminously,  in  the  oblongata.  Three  sets 
of  fibres  form  its  lattice-work  :  a  sagittal,  composed  of 
fibres  apparently  extending  from  the  thalamus  and  sub- 
thalamic fields  into  the  posterior  and  lateral  columns  of 
the  spinal  cord.  These  fibres  are  cut  across  in  transec- 
tions, and  therein  appear  as  round  or  quadrangular  areas 
of  axis  cylinders.  The  other  two  series  run  in  the  plane 
of  the  transection,  comparable  to  equatorial  and  merid- 
ional lines.  One  set,  the  fibrse  arciformes,  runs  in  a 
gentle  circular  sweep  from  the  region  of  the  restiform 
column — in  lower  levels  from  the  nuclei  of  the  columns 
of  Burdach  and  of  Goll — to  the  raphe.  The  other  crosses 
them  at  nearly  right  angles,  incorporating  and  running 
parallel  with  the  emerging  roots  of  the  ninth  to  twelfth 
cranial  nerves.  Wherever  there  is  a  space  in  this  lattice- 
work it  is  filled  out  by  gray  substance,  in  some  places 
merely  molecular,  in  others  embodying  neuroglia  and 
small  nerve  elements.  From  the  level  of  the  trigeminus 
exit  to  the  decussation  of  the  pyramids  it  incorporates 
multipolar  nerve  elements,  among  the  largest  in  the  ner- 
vous system,  as  individuals  or  as  groups.  In  its  aggre- 
gate this  scattered  gray  matter,  which  repeats  the  lattice- 
work arrangement  of  the  white  bundles  as  much  as  a 
negative  can  imitate  its  matrix,  would  constitute  a  bulky 
accumulation  of  gray  matter,  the  reticular  ganglion. 

A  minute  study  shows  that  the  continuity  of  the  sagit- 
tal fasciculi  of  the  reticular  field  is  more  apparent  than 
real.  Fibres  leave  one  bundle  to  join  another,  and  may, 
for  all  we  can  demonstrate  to  the  contrary,  leave  the  lat- 
ter again.  Many  connect  with  the  elements  of  the  reti- 
cular ganglion,  which  appears  to  be  a  depot,  mediating 
the  transition  of  sagittal  to  equatorial  and  meridional 
fibres,  and  vice  versa.  A  number  of  imperfectly  known 
nerve  tracts  are  traced  into  the  reticular  field  from  the  cord. 
The  antero-lateral  spinal  tract  is  an  as  yet  imperfectly 
studied  bundle  occupying  a  triangular  area  with  a  pe- 
ripheral convex  and  two  inner  concave  sides,  in  the  ante- 
rior half  of  the  lateral  column  of  the  cord.  It  may  be 
crudely  regarded  as  an  ideal  continuation  ventrad  of  the 
area  of  the  direct  cerebellar  tract,  with  which  it  has  been 
confounded.  Its  .mesal  angle  is  prolonged  toward  the 
anterior  horn.  The  English  writers  (Tooth,  Sherring- 
ton, Gowers,  Haddon)  do  not  trace  it  far  cephalad. 
Helweg  asserts  that  it  occupies  a  position  in  the  lateral 
field  of  the  oblongata  ventrad  of  the  direct  cerebellar 
tract  and  ultimately  merges  into  the  halo  olivaris,  through 


which  it  becomes  a  part  of  the  tegmentum  (the  oval  tract 
of  the  tegmentum),  which  is  the  direct  cephalic  prolonga- 
tion of  the  halo.  Similarly  certain  nerve  tracts  from  the 
diencephalon  are  traced  into  the  reticular  field  from 
above.  Those  which  become  components  of  the  lemnis- 
cus, prepedunculus,  and  posterior  fasciculus  have  al- 
ready been  considered.  In  addition  a  distinct  group  of 
nerve  bundles  (tegmental  fasciculi)  can  be  traced  in  its 
lateral  field  from  the  thalami.  The  post-cmnmissura — 
which,  according  to  some  authors,  constitutes  a  true  com- 
missure of  the  tegmentum,  according  to  others  a  decussa- 
tion of  thalamus  fibres — contributes  fibres  to  its  mesal  di- 
vision. Near  the  raphe,  immediately  subjacent  to  the 
posterior  fasciculus,  is  a  field  of  large  axis  cylinders  de- 
rived from  the  decussatio  fontii talis. 

In  the  level  of  the  red  nucleus  the  tegmentum  includes 
a  remarkable  bundle  of  fine  fibres,  devoid  of  myelin, 
forming  a  homogeneous  column.  It  passes  dorso-ventrad, 
slightly  caudad,  uniting  the  ganglion  habenulai  and  gan- 
glion interpedunculare  (Meyneri's  bundle,  tracius  liabe- 
nulo-interpeduncularis).  Owing  to  the  prominence  of  the 
red  nucleus  in  man,  it  makes  a  slight  curve  to  pass  on  its 
mesal  side,  and  often  traverses  a  groove  in  this  aspect  of 
the  ganglion. 

Throughout  Its  entire  extent  there  is  an  interchange 
of  fibres  across  the  raphe,  between  the  opposite  halves  of 
the  tegmentum.  These  decussations  are  most  numerous 
from  the  level  of  the  optici  to  the  decussation  of  the  pre- 
pedunculus. 

The  pedal  part  of  the  isthmus  incorporates  the  pes  pe- 
dunculi,  pons  proper,  and  pyramid.  The  composition  of 
the  former  is  practically  identical  with  that  of  the  inter- 
nal capsule  ;  exceptional  features  will  be  noted  in  their 
proper  place.  The  term  pons  is  used  in  a  double  sense  ; 
topographically  the  entire  segment  of  the  isthmus  sepa- 
rated by  a  transection  made  cephalad  of  the  anterior 
border  of  the  pons  elevation,  and  caudad  of  its  caudal 
border  is  thus  designated.  On  continuing  these  sections 
through  its  interior  it  is  seen  that  everywhere  there  is  a 
sharp  line  of  demarcation  between  a  dorsal  and  ventral 
portion  (Figs.  4789,  just  below  mark  5  ;  4799,  just  below 
end  of  mark  Id  ;  and  4826,  Dmk).  The  dorsal  division 
is  uninterruptedly  continuous  cephalad  with  the  lemnis- 
cus and  thalamus,  caudad  with  the  reticular  field  of 
the  oblongata,  in  short  it  is  the  united  tegmentum.  The 
ventral  division  is  composed  of  a  transverse  mass  of 
fibres,  derived  through  the  medipedunculus  from  the 
cerebellum  (Figs.  4826,  4 ;  4789,  4 ;  and  4799,  Pb),  tra- 
versed in  a  sagittal  direction  by  the  libres  of  the  pyramid 
(Fig.  4799)  and  pes  pedunculi  (Fig.  4826).  This  is  the 
pons  proper.  To  understand  its  constituents  let  the 
reader  imagine  a  truncated  cone,  standing  on  its  caudal 
as  the  smaller  end,  imagine  further  that  it  be  split  at  its 
cephalic  part,  and  that  a  belt  had  been  welded  around  it 
to  prevent  that  split  from  widening.  The  split  and  sep- 
arating upper  end  would  represent  the  pes  of  each  side, 
the  lower  end  the  pyramids,  and  the  belt  the  pons.  On 
examining  further  we  find  that  the  transverse  fibre  mass 
is  built  up  from  two  sources.  If  the  section  area  of  the 
pes  be  compared  with  that  of  the  pyramids — for  the  two 
are  directly  continuous — it  is  found  that  only  one-fifth  of 
the  former  is  represented  in  the  latter.  Consequently 
about  four-fifths  of  those  fibres  which  were  derived  from 
the  internal  capsula  and  concentrated  in  the  pes  become 
deflected  from  their  course  and  lost  in  the  pons.  This 
they  do  partly  by  direct  entry  into  the  medipedunculus 
of  the  same  side  (Gratiolet,  Tiirck,  Flechsig),  partially  by 
decussating  into  the  opposite  side  (directly  ?)  and  partly 
by  terminating  in  the  proper  ganglia  of  the  pons.  The 
latter  are  irregularly  shaped  gray  masses,  whose  dispo- 
sition may  be  best  understood  by  conceiving  the  spaces 
left  as  the  transverse  bundles  sejjarate  to  permit  the  sa- 
gittal to  traverse,  filled  out  by  gray  matter.  The  tracts 
connecting  the  cerebral  cortex  and  cerebral  ganglia  with 
the  cerebellum  all  pass  through  the  pons  proper  :  (1) 
From  the  frontal  cortex  to  the  pons  nuclei  ;  this  tract  is 
situated  in  the  medial  part  of  the  pes,  and  encroaches  on 
the  periphery  ventrad  of  the  pyramid  tract.  (2)  From 
the  temporal  cortex  to  those  nerve  elements  of  the  pons 
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which  lie  between  the  pyramid  and  lemniscus  ;  it  is  situ- 
ated in  the  lateral  third  of  the  pes. 

It  is  demonstrated  that  those  fibres  from  the  hemi- 
spheres which  originate  in  the  occipital,  temporal  and 
parietal  regions  are  represented  in  the  dorso-cephalic 
transverse  fibres  of  the  pons.  Among  these  bundles  the 
best  known  is  Gratiolet's*  which  connects  the  occipital 
(and  temporal  ?)  lobes  with  the  cerebellum,  through  the 
pons  nuclei  (Plechsig)  or  directly  (Jelgersma)  ;  it  is  sit- 
uated in  the  lateral  part  of  the  pes,  and  probably  courses 
close  to  and  parallel  with  Gratiolet's  optic  radiations. 
As  regards  all  other  connections  between  the  cerebrum 
and  cerebellum  through  the  pons,  the  following  plan 
may  be  regarded  as  representing  their  general  character  ; 
the  first  above  mentioned  serving  as  a  paradigma. 

Cortex  of  the  frontal  lobe. 

Fibres  in  anterior  (caudato-lenticular) 
division  of  internal  capsule, 

Pons-nnclei. 

>< 

Partial  (?)  decussation. 

\^Medipedunculus. 
Cortex  of  cerebellar  hemisphere. 

The  putamen  of  the  lenticularis  and  the  caudatum  are 
connected  with  fibres  which  run  in  that  part  of  the  pes 
nearest  the  ganglion  of  Soemmering  and  imbedded 
among  its  processes.  It  is  as  yet  uncertain  whether  they 
connect  with  this  ganglion  or  join  the  lemniscus,  f 

The  voluntary  motor  tract  originates  in  the  pyramidal 
elements  of  the  cortex  cerebri.  The  bundle  of  fibres 
comprising  it  are  an  ingredient  of  the  corona  radiata, 
and  occupy  in  their  origin,  over  one-third  of  the  cortical 
area  :  the  pre-  and  post-central,  the  caudal  ends  of  all 
the  frontal  gyri,  the  paracentral  lobule,  the  superior 
parietal  lobule,  and  even  a  few  fibres  from  the  cuneus. 
From  a  great  part  of  this  origin  the  fibres  are  scattering, 
the  compact  core  of  the  voluntary  motor  tract  would 
appear  triangular  in  a  horizontal  section  and  corresponds 
in  its  axis  to  a  line  drawn  from  the  junction  of  the  para- 
central lobule,  the  precuneus  (superior  parietal  lobule) 
and  the  postcentral  gyrus.  The  caudal  angle  extends 
into  the  precuneus,  the  ectal  angle  toward  the  sulcus  of 
Rolando,  the  mesocephalic  angle  to  the  paracentral  lobule. 
After  the  fibres  have  become  concentrated  they  comprise 
a  distinct  ingredient  of  the  corona  (R'olandic  loop)  and 
enter  the  internal  capsule,  occupying  a  situation  just 
dorsad  of  the  knee  of  the  capsule,  extending  from  the 
latter  to  a  little  caudad  of  the  thalamo-lenticular  or  pos- 
terior (caudal)  division  of  the  capsule.  Pathological  ex- 
perience teaches  that  the  genu  part  of  this  tract  represents 
the  voluntary  innervations  of  the  cranial  nerve  distribu- 
tion. This  part  we  will  omit  from  consideration  for  the 
present.  The  bulk  of  these  fibres  is  known  as  the  pyra- 
mid tract,  from  its  ultimate  condensation  in  the  pyramids 
of  the  oblongata.  It  enters  the  pes  pedunculi  in  such  a 
way  that  the  fibres,  which  in  the  corona  were  cephalic, 
become  ventral,  and  finally  lateral,  in  the  pes.  The 
bundles  hence  are  collected  very  much  like  the  pieces  of 
a  fan  at  the  handle.  The  semi- spiral  twist  they  undergo 
is  indicated  in  the  fascicular  sculpturing  of  the  ventral 
face  of  the  pes.  In  the  pes  it  occupies  one-fifth  of  the 
total  area  in  and  slightly  ectad  of  the  middle  of  its  tran- 
section. The  pyramid  tract  then  transfixes  the  pons 
(Figs.  4789,  4790,  4799,  Pyr,  and  4826,  5),  emerging  as  a 
compact  ventral  column  in  the  oblongata :  the  pyramid 
proper,  which,  arrived  at  the  ventral  fifth  of  the  ob- 
longata, decussates  with  its  fellow  of  the  opposite  side, 
visibly  to  the  naked  eye,  the  alternate  fasciculi  interdigi- 
tating  in  the  ventral  fissure.  The  fibres  for  the  arm  de- 
cussate cephalad,  those  of  the  leg  caudad.:}:    Not  all  the 

*  Unfortunately  this  name  is  also  applied  to  another  tract. 

t  ThlR  is  Meynert^s  str.itum  intermedium. 

X  which  accounts  for  the  observations  made  when,  in  the  course  of  ne- 
crosis of  the  upper  cervical  vertebrEe,  the  odontoid  process  pre.=ses  on  the 
oblongata,  and  according  as  the  disease  proteases,  or  the  position  of  the 
patient's  head  is  changed,  brachial  or  crural  monoplegia,  diplegia,  or 
hemiplegia  may  result,  as  observed  by  Andral  (Clinique  MidteaU). 


fibres  of  the  pyramid  decussate,  a  minority  remain  in 
the  original  position  on  the  same  side  of  the  ventral  fis- 
sure. The  former,  or  crossed  pyramAdal  tract,  enters  the 
dorsal  part  of  the  opposite  lateral  column  and  extends 
uninterruptedly  down  to  the  lower  lumbar  levels  of  the 
cord.  It  undergoes  abrupt  diminutions  in  area,  in  the 
cervical  as  well  as  the  lower  dorsal  (upper  lumbar)  levels 
of  the  cord,  due  to  the  entiy  of  its  fibres  into  the  pro- 
cessi  reticulares  of  the  gray  substance.  Whether,  as  v. 
Monakow  claims,  they  here  connect  with  the  multipolar 
small  elements  of  the  reticular  processes,  or  traverse 
the  latter  uninterruptedly  to  enter  the  large  multipolar 
elements  of  the  anterior  (ventral  or  motor)  horn  of  the 
spinal  gray,  it  is  admitted  that  they  are  related  to  volun- 
tary motility  of  the  extremities.  The  fibres  which  re- 
main on  the  side  of  the  ventral  fissure  and  remain  con- 
stituents of  the  anterior  column  of  the  cord,  constitute 
the  direct  pyramidal  tract.  They  are  not  in  immediate 
contact  with  the  white  commissure  of  the  cord,  but  send 
fibres  into  it,  so  that  they  probably  decussate  through 
this  commissure  in  their  entire  extent,  which  reaches  to 
the  upper  third  of  the  dorsal  cord,  repeating  in  detail 
what  the  crossed  tract  does  in  bulk. 

Anatomical  variations  are  said  to  exist  in  the  course  of 
the  pyramid  tract ;  v.  Mannkopf  found  its  capsular  loca- 
tion to  be  exceptionally  caudad  of  the  position  described. 
Flechsig  claims  that  the  crossed  and  direct  portions  may 
assume  vicarious  relations  ;  the  direct  portion  may  prepon- 
derate over  the  crossed,  nay,  may  absorb  it  entirely  ! 
This  may  be  bilateral  or  unilateral.  No  confirmation 
has  yet  been  offered  for  the  latter  view,  but  it  is  not  im- 
probable. 

The  pyramid  tract  is  better  developed  in  man  than  in 
any  other  animal.  It  is  one  of  the  latest  to  attain  ma- 
turity in  the  new-born  infant.  It  is  defective  in  idiots, 
and  absent  in  microcephali.  It  is  present  only  in  those 
animals  who  have  free  motor  control  of  the  extremities. 
It  is  undemonstrable  in  the  cord  in  hoofed  animals.  It 
is  absent  in  the  elephant  and  whale.  These  facts  collect- 
ively, even  if  there  were  no  pathological  evidence  point- 
ing in  the  same  direction,  prove  that  it  is  the  channel 
through  which  the  motor  area  of  the  cerebral  cortex  is 
placed  In  communication  with  the  muscles  of  the  ex- 
tremities of  the  opposite  side,  thus  mediating  intelligent 
motor  activity  of  the  latter. 

The  tract  which  originally  constitutes  a  part  of  the 
Rolandic  loop,  and  is  located  in  the  genu  of  the  internal 
capsule,  lies  mesad  of  the  pyramid  tract  in  the  pes.*  It 
leaves  the  pes  to  break  the  demarcation  line,  entering  the 
tegmentum.!  Here  it  lies  in  the  angle  between  raphe, 
lemniscus  and  demarcation  line  (Figs.  4805,  2,  and  4826, 
1).  Caudad  it  becomes  lost,  either  in  the  reticular  for- 
mation, or,  after  rejoining  the  pyramid  tract,  in  the  up- 
per part  of  the  oblongata.  This,  the  pedo-iegmental  tract, 
is  in  all  probability  the  channel  through  which  the  facial 
and  hypoglossal  nidi  are  placed  under  the  dominion  of 
the  opposite  cerebral  hemisphere. 

Further  details  regarding  the  cerebro  spinal  fibre  sys- 
tems will  be  found  in  the  article  Spinal  Cord.  X 

In  this  work  the  articles  relating  to  encephalic  anatomy  are  as  follows : 
Vol.  I. 
Development  of  the  Brain,  pp.  633-642.     H.  S.  Osboi-n. 
Diagnosis  of  Local  Lesions  in  the  Brain,  pp.  642-648.    M.  Allen  Starr. 
Malformations  of  the  Brain,  pp.  654-656.     Mary  Putnam  Jacobi. 

Vol.  II. 
Functions  of  the  Cerebral  Cortex,  pp.  28-36.    W.  B.  Scott. 
Cranial  Nerves,  pp.  .320-331.    Frank  Baker. 
Hemianopsia,  Pig.  1629.    M.  Allen  Starr. 

Vol.  V. 
Optic  Nerve,  Pig.  2603, 

Pons  Varolii  and  Medulla  Oblongata,  Diagnosis  of  Local  Lesions  in  the, 
pp.  773-779.     M.  Allen  Starr. 


*  And  probably  widely  separated  from  it.  Jt  is  even  a  question 
whether  it  does  not  join  the  ansa  lenticularis  and  pass  through  the  zona 
incerta. 

t  Hence  it  alone,  contrary  to  the  eiToneous  interpretations  of  Meynert 
and  (influenced  by  him)  the  writer,  would  merit  the  name  stratum  inter- 
medium. 

i  Wernicke  claims  that  the  "  speech  tract "  runs  a  distinct  course  from 
this.    The  evidence  is  fragmentary. 
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Vol.  VII. 
Thalamus  Opticus,  pp.  49-62.    B.  Sachs. 
Vol.  VIII. 
Gross  Anatomy  of  the  Brain,  pp.  107-164.     B.  G.  Wilder.    ' 
Malformations  of  the  Brain  which  are  Morphologically  Instructive,  pp. 

189-194.     B.  G.  Wilder. 
Pacchionian  Bodies,  pp.  194-195. 
Removal,  Preservation  and  Dissection  of  the  Brain,  pp.  195-201.    B.  G. 

Wilder. 
Surgery  of  the  Brain,  pp.  201-231.     W.  W.  Keen. 
Vessels'  of  the  Brain,  pp.  281-244.     W.  Browning. 

E.  C.  Spilska. 

BRAIN,  MALFORMATIONS  OF,  WHICH  ARE  MOR- 
PHOLOGICALLY INSTRUCTIVE.— In  Vol.  I.,  pp.  654- 
656,  and  in  Vol.  III.,  pp.  735-738,  encephalic  malforma- 
tions are  considered  mainly  as  affecting  the  viability  of 
the  individual.  In  the  present  article  are  given  figures 
and  brief  descriptions  of  certain  conditions  which  il- 
lustrate in  some  degree  the  normal  structure  and  devel- 
opment of  the  organ  as  presented  from  a  morphological 
point  of  view  in  the  articles  on  its  Development  (Vol. 
I.,  pp.  633-642)  and  Gross  Anatomy  (this  volume,  pp. 
107-164).  Did  space  permit,  the  number  of  cases  might 
well  be  increased  almost  indefinitely,  for  it  is  scarcely 
possible  to  imagine  any  encephalic  malformation  that 
may  not  suggest,  illustrate,  or  apparently  contravene 
some  morphological  idea.  On  this  account  it  is  to  be 
the  more  regretted  that  so  few  such  specimens  are  ade- 
quately preserved,  examined,  figured,  described,  and  ex- 
plained ;  indeed,  no  case  is  known  to  the  writer  in 
which  the  best  possible  use  has  been  made  of  the  op- 
portunity ;  it  is  particularly  desirable  that,  when  mal- 
formation is  suspected,  the  brain  be  thoroughly  hardened 
by  alinjection  (injection  of  alcohol)  of  both  the  arteries 
and  the  cavities  ;  see  the  article  in  this  volume.  Re- 
moval of  the  Brain.  The  accounts  and  explanations  of 
the  following  cases  are  not  altogether  satisfactory  to  the 
writer,  who  believes  it  necessary  to  make  careful  com- ' 
parisons  of  several  exhibiting  different  degrees  of  the 
same  general  kind  of  malformation. 

§  1.  Prop.  I.  In  infantile  hydrocephalus  there  may 
persist  a  relative  extent  of  the  cavities,  and  a  tenuity 
of  the  parietes  which  normally  characterize  the  earlier 
embryonic  stages  with  man  (Fig.  4693),  and  the  adult 
conditions  of  certain  low  or  generalized  vertebrates  (Am- 
phibia, Fig.  4739,  and  Dipnoans),  while  yet  the  parts  are 
large  enough  to  be  more  easily  studied  than  those  em- 
bryonic or  animal  brains. 

I  2.  Points  illustrated  by  Fig.  4830.  A.  The  funda- 
mental morphological  relation  of  each  he'micerebrum  as 
a  lateral  outgrowth,  process,  diverticulum,  or  "wing" 
of  the  mesal  portion  of  the  prosencephal. 

B.  The  non-formation  or  obliteration  of  all  the  flssu- 
ral  corrugations  and  inequalities,  excepting  the  Sylvian, 
which  is  a  mere  shallow  depression  extending  obliquely 
dorso-caudad  along  the  lateral  aspect  of  each  hemicere- 
brum. 

C.  The  enormous  size  of  the  porta,*  yet  the  mainte- 
nance of  its  complete  circumscription. 

D.  The  tenuity  of  most  of  the  parietes  ;  in  the  occipi- 
tal region  they  are  no  thicker  than  a  sheet  of  ordinary 
paper,  and  are  really  exaggerated  by  the  two  ink  lines 
and  intervening  space. 

E.  The  extraordinary  distinctness  of  the  mass  named 
eaudatum,  of  which  another  view  is  given  in  Fig.  4831. 

F.  The  peculiar  form  and  relations  of  the  rounded 
mass  intervening  between  the  eaudatum  and  the  lateral 
wall,  and  which  may  represent  the  lenticula. 

G.  The  non-appearance  of  the  thalamus  in  the  floor  of 
the  paracoele. 

H.  Upon  the  whole,  the  retention,  substantially,  of  a 
condition  of  the  cerebrum  comparable  with  the  normal 
state  at  a  much  earlier  period  of  development  ;  it  is,  as 
it  were,  an  expansion  of  such  a  cerebrum  as  exists  at 
twelve  weeks  ;  see  Fig.  4708. 

§  3.  Points  illustrated  upon  Fig.  4831.— A.  The  great 
size  of  the  porta  in  this  hydrencephal ;  its  ventral  half  is 

*  For  more  common  equivalents  of  unfamiliar  terms,  see  the  Index, 
and  the  article  Gross  Anatomy  of  the  Brain. 


concealed  by  the  eaudatum,  but  the  total  length  (dorso- 
ventral  dimension)  is  19  mm.  (three-fourths  of  an  inch) 
and  its  width  8-9  mm. 

B.  The  complete  circumscription  of  the  porta,  not- 
withstanding the  delicacy  of  the  parts  and  the  pressure 
that  may  have  caused  its  enlargement. 

C.  The  great  extension  of  the  paraplexus  and  adjoining 
portions  of  the  parietes  ;  the  parts  marked  6  and  7  are 


'  I  la.  48.30.— The  Left  Pa- 
raccele  (Lateral  Ven- 
tricle)  of    a  Female, 
W      '     ifSW^'W  II         New-born  (7  Months?) 

\^-^.  ^»fAfr^^-  ^i,  ^11         girSeSm  of  c'Sr: 

nell  University  ;  X  1- 
Drawn  by  Mi-B,  Wilder. 
1,  Oneof  several  slight 
undulations  of  the  en- 
tal  surface  in  the  fron- 
tal region :  2,  slight 
pit,  probably  artifi- 
cial ;  3,  cephalic  mar- 
gin of  a  break,  appa- 
rently natural,  in  the  mesal  parietes  ;  the  ventral  margin  of  this  break 
is  indicated  by  7,  and  the  corresponding  caudal  margin  projects  slightly 
mesad  just  caudad  of  the  line  ;  it  may  be  supposed  that  this  interrup- 
tion of  the  mesal  wall  represents  the  location  of  the  callosumthat  might 
have  been  formed  :  4,  5.  slight  elevations  as  yet  undetermined  ;  fi,  dis- 
tinct though  rounded  ridge  corresponding  to  the  shallow  Sylvian  fis- 
sure, the  only  recognizable  fissure  ;  7,  (see  3) ;  8,  occipital  end  of  the 
hemicerebrum,  projecting  slightly  beyond  the  cut  surface  ;  9,  mem- 
branous portion  of  the  parietes  (perhaps  an  attenuated  tenia)  through 
which  the  thalamus  shows, 

Preparati07i. — The  child  was  supposed  by  the  physician  and  parents 
to  be  seven  months  advanced  ;  it  breathed  a  few  times ;  the  weight 
"was  1,618  grams.  The  neck  and  scalp  were  swollen,  but  the  head  was 
not  unusually  large.  Normal  salt-solution  was  injected  into  the  um- 
bilical vein  and  escaped,  with  blood,  from  the  jugular.  Then  half  a 
litre  of  ninety  per  cent,  alcohol  was  injected,  the  jugular  being  closed. 
The  scalp,  calva,  and  dura  were  removed,  and  the  head  supported  in 
brine  while  the  brain  was  extracted ;  in  spite  of  care  there  was  some 
separation  of  the  hemicerebrums  at  the  meson.  The  contained  liquid 
was  allowed  to  escape,  the  brain  placed  in  ninety  per  cent,  alcohol,  and 
the  hemicerebrums  inflated  to  their  natural  size  ;  they  were  then  cov- 
ered with  a  thin  layer  of  absorbent  cotton  to  keep  them  submerged. 
The  alcohol  was  changed  twice  at  intervals  of  two  days,  and  on  the 
fifth  the  various  sections  were  made  under  alcohol.  The  mass  sup- 
posed to  represent  the  eaudatum  was  extremely  dense.  The  pia  *as 
firm,  and  in  parts  more  substantial  than  the  attenuated  parietes.  The 
condition  of  the  diencephal  was  not  fully  determinable  ;  the  aqueduct 
seemed  to  be  wholly  occluded,  which  would  account  for  the  condition 
of  the  cerebrum.  The  entire  specimen  needs  further  study  and  com- 
parison with  similar  cases. 

membranous  ;  the  zone  just  caudad  of  7,  and  forming 
part  of  the  upper  margin  of  the  figure,  may  be  the  fim- 
bria ;  and  the  thicker  zone  just  caudad  of  it  may  be  the 
hippocamp. 

§  4.  Prop.  II.  In  adult  hydrencephals,  although  the 
parietes  are  thickened  approximately  as  in  the  normal 
brain,  the  existence  and  connections  of  the  cavities  are 
more  readily  observed,  and  certain  parts,  ordinarily  in- 
significant, become  relatively  more  conspicuous. 
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§  5.  Points  illustrated  upon  Fig.  4832.— A.  Several 
points  illustrated  upon  Figs.  4734  and  4752  in  the  article 
Gross  Anatomy  of  the  Brain. 

-1 
-3 
-3 
_,,..portiplexu8 

- porta 

6 
7 


.caudatum 


Sylvian ) 
fispure.  f 


.lenticula  (?) 

-5 

. .  Sylvian  fossa 


FlQ.  4831.— Lateral  Aspect  of  the  Eight  Candatum  and  Porta  (Foramen 
of  Monro)  of  a  Newborn  (7  months  ?)  Hydrocephalus.  2131 ;  X  1. 
Drawn  by  Mrs.  Wilder.  1,  Angle  between  two  cut  edges  of  the  thin 
mesa!  wall ;  2,  cephalic  end  of  the  natural  (although  presumably  ab- 
normal) hiatus  in  the  mesal  wall,  corresponding  with  3  in  Fig.  4830 ; 
3,  ental  surface  of  mesal  wall ;  4,  depression  between  caudatum  and 
adjoining  parietes ;  5,  triangular  depression  near  tip  of  medicornu  ;  6, 
membranous  part  of  parietes  ;  see  §  3,  C. 

Preparation, — See    Fig.  4830  ;    the  paraplexus  on   this  side  was 
trimmed  closely. 

B.  The  relation  of  the  paraplexus  to  the  cella  and  medi- 
cornu. 

C.  The  completeness  of  the  paracoelian  floor  after  the 
removal  of  the  thalamus ;  the  interval,  rima,  between 
the  substantial  tenia  and  the  lateral  margin  of  the  fornix 
(fimbria)  is  completely  filled  by  the  plexus  and  the  mem. 
branes  (pia  and  endyma)  from  which  it  is  pro- 
duced. 

D.  The  greater  width  of  the  rima  in  the  cella 
than  near  the  end  of  the  medicornu. 

E.  The  extension  of  the  occalcarine  fissure 
(stem  of  united  occipital  and  calcarine)  across 
the  liippocampal  gyre  ;  it  does  not,  however, 
reach  the  hippocampal  fissure. 

§  6.  Points  illustrated  by  Pig.  4833.— A. 
The  size,  form,  and  direction  of  the  porta  from 
the  mesal  aspect. 

B.  The  complete  circumscription  of  the  por- 
ta, dorsad,  by  the  reflection  of  the  endyma  upon 
the  intruded  plexus  (Fig.  4745). 

C.  The  greater  length  of  that  part  of  the 
prosoplexus  which  hangs  in  the  porta  (porti- 
plexu.s)  than  of  that  which  hangs  in  the  aula 
(auliplexus). 

D.  The  constitution  of  the  velum  as  a  fold  of 
pia,  with  blood-vessels  intervening  ;  one  lamina 
of  the  fold  belongs  to  the  fornix,  and  the  other 
to  the  thalamus,  or  rather  to  the  diatela  pr 
primitive  diacoelian  roof  (Fig.  4735). 

E.  The  relation  of  the  ventral  end  of  the 
porta  to  the  aulix  ("sulcus  of  Monro.") 

F.  The  thinness  of  the  fornicommissure  (for- 
nix a). 

G.  The  length  of  the  copula  connecting  the 
callosal  rostrum  with  the  terma. 

H.  The  extension  of  the  pseudoccele  and  of 
its  lateral  parietes,  the  hemiseptums  ;  it  is  un- 
certain how  far  tiiis  existed  naturally,  or  was 
produced  by  the  pressure  of  alinjection. 

I.  The  continuity  and  apparent  identity  of 
the  thin  cephalic  wall  of  the  mesal  cavities, 
represented  by  the  diaterma,  the  prosoterma, 
and  the  fornicommissure.  Morphologically, 
however,  these  have  distinct  relations,  as  stated 
on  p.  188,  §  144. 

§  7.   Prop.  III.     Incallosal  brains. — In  addi- 
tion to  about  fifteen  cases  of  shortness  or  thin- 
ness of  the  callosum,  there  have  now  been  re- 
ported at  least  twelve  instances  of  its  complete  absence, 
together  with  the  mesal  part  of  the  fornix.     Commonly 
this  deflciency  was  accompanied  with  mental  and  physi- 


cal weakness,  amounting  often  to  idiocy  ;  but  Malinverni 
reported  {Oiornale  del  B.  Acad.  Turino,  1874  ;  Gazette 
Medicate  de  Paris,  January  16, 1875  ;  Qazeliadelle  Cliniche, 
1874,  No.  15  ;  London  Medical  Recm-d,  1874,  No.  73)  the 
case  of  a  soldier,  forty  years  of  age,  who  had  been  noted 
merely  for  melancholy,  taciturnity,  and  lack  of  neatness. 
The  last  instance  to  be  recorded  is  that  of  Onufrowicz 
(Arch.  fiXr  Psychiatric,  xviii.,  1887)  who  refers  to  the 
literature  of  the  subject  very  fully.  To  a  certain  extent 
these  incallosal  brains  represent,  on  a  larger  scale,  the 
stages  in  mammalian  development  before  the  hemicere- 
brums  are  conjoined  by  the  callosum  and  the  fornicom- 
missure ;  likewise  the  permanent  conditions  of  the  brains 
of  the  immammalia  (vertebrates  other  than  mammals) 
where  the  callosum  and  fornix  are  absent  or  rudimen- 
tary ;  see  the  papers  of  H.  F.  Osborn  (Mm-phologisclies 
Jahrbiich,  xii.,  323-251,  and  530-543). 

§  8.  Points  illustrated  upon  Fig.  4834. — A.  The  ab- 
sence of  the  callosum  and  of  the  fornicommissure  (mesal 
part  of  fornix). 

B.  The  development  of  the  fornicolumns  as  far  dorsad 
as  a  point  corresponding  apparently  to  the  dorsal  limit  of 
the  aula  and  porta  (which  is  not  distinctly  indicated). 

C.  The  roofing  in  of  the  aula  and  diacoele  by  a  thin 
(membranous  ?)  tela,  the  remnant  of  the  primitive  roof  of 
the  cavities. 

D.  The  absence  of  the  medicommissure  and  small  size 
of  the  precommissure,  in  contrast  with  the  same  parts  in 
the  incallosal  cat  (Fig.  4835). 

E.  The  independence  of  the  occipital  fissure,  and  the 


insnla 


endyma 


tenial  vein 


paraplexus 


V paracoele 

callosum 

pseudoccele 

hemiseptum 

fornix 


spleninm 


hippocampal  fissure 
dentate  gyre 


"' •occalcarine  fissure 
fimbria 


hippocamp 
medicornu 

"  . .  .collateral  fissure 
-  -  subtemporal  fissure 

Fig.  4832. — Transection  of  the  Right  Hemicerebrum  of  an  Adult  Hydrocephalus.  747 ; 
X  1.  Drawn  by  Mrs.  Gage.  1,  Ventral  curvature  of  splenium;  2,  groove  at  cepha- 
lic margin  of  splenium  ;  3,  mesal  furrow  of  fornix  (the  line  does  not  quite  reach  it). 
The  furrow  between  the  lines  from  hippocampal  finsnre  and  dentate  gyre  \^  the  con- 
tinuation of  the  callosal  fissure,  separated  from  the  hippocampal  by  rt  flattened  area 
of  cortex.    The  deep  fissure  opposite  the  word  in/iula  is  the  central.    See  §  5. 

Preparation. — This  represents  the  cephalic  aspect  of  the  caudal  part  of  the  hemice- 
rebrum, the  mesal  aspect  of  which  is  shown  in  Fig.  4734,  The  transection  was  along 
the  oblique  line  d-v  on  that  figure.  So  much  of  the  thalamus  as  was  included  was 
cut  away,  together  with  some  of  the  adjoining  prosencephalic  mass,  capsula.  lenticula, 
and  perhaps  claustrum,  leaving  little  more  than  the  cortex  of  the  insnla  at  that  point. 

Defects.— The  shading  does  not  discriminate  sufficiently  between  the  natural  and  ar- 
tificial surfaces,  but  tire  former  are  curved  while  the  latter  are  straight  and  bounded 
by  sharp  lines.  The  alba  and  cinerea  are  not  distinguished.  The  left  hemiseptum  is 
added  by  dotted  lines. 

apparent   junction   of    the    calcarine  with    the    hippo- 
campal. 
F.  The  radial  disposition  of  the  mesal  fissures  ;  some 
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of  them  probablj'  represent  the 
transitory  fissures  mentioned  in 
vol.  i.,  p.  640,  and  shown  in  Fig. 
4757,  3,  3,  4. 

§  9.  Prop.  IV.  Among  other 
mammals  tlian  man  the  abnormal 
absence  of  the  callosum  has  been 
observed,  so  far  as  known  to  the 
writer,  only  in  three  cats  exam- 
ined in  the  anatomical  laboratory 
of  Cornell  University ;  one  of 
these  cases  is  represented  in  Fig. 
4835. 

I  10.  Points  illustrated  by  Fig. 
4835. — A.  The  total  absence  of 
callosum  and  fornix  (its  mesal 
part)  in  a  cat  apparently  nearly 
grown  and  not  markedly  pecu- 
liar. 

B.  The  normal  development  of 
the  fissures,  excepting,  of  course, 
the  callosal  and — presumably — 
the  dorsal  end  of  the  hippocam- 
pal  ;  contrast  the  fissures  in  the 
incallosal  human  brain.  Fig. 
4834. 

C.  The  retention  of  so  much 
of  what  is  commonly  called  for- 
nix as  pertains  to  the  primitive 
condition  of  a  mammalian  brain, 
viz.,  the  prosoterma  (dorsad  of 
the  preconimissure)  with  its  re- 
treating margin,  to  which,  doubt- 
less, was  attached  the  original  thin 
roof  of  the  mesal  aula  and  dia- 
coele. 

D.  The  unusual  size  of  the  pre- 
commissure  and  medicommis- 
sure,  as  if  to  compensate  for  the 
absence  of  the  callosum.  In  a 
normal  cat's  brain  (No.  343)  where 
the  hemicerebrum  is  35  mm.  long, 
the  precommissure  is  1.8  mm.  in 


— ,       ..  dlaccele 


Fio.  4833.— The  Eight  Porta  and  Adjacent  Parts,  teen  obliquely  from  the  Caudal  Side.  385  ;  X  4. 
Drawn  by  Mrs.  Wilder.  The  lateral  aspect  of  the  left  poita  of  the  same  brain  is  sho\vn  in  Fig.  4742, 
Tinder  which  the  mode  of  preparation  is  described.  1,  Dotted  line  from  the  ventral  end  of  the  porta  to 
the  ventral  margin  of  the  jirecommissure,  and  assumed  to  demarcate  the  diacoele  from  the  aula ;  2, 
part  of  the  mesal  surface  of  the  hemiseptum,  unusual  and  not  fully  understood.     See  §  6. 

Defects. — The  area  marked  2  is  not  a  cut  surface,  as  its  plainness  would  indicate  :  it  was  shaded 
lightly  in  the  drawing,  but  became  blank  in  the  engraving.  The  extent  of  the  pseudocoele  and  the 
length  of  the  copula  are  so  unusual  as  to  be  anomalous ;  these  peculiarities,  however,  do  not  materially 
affect  the  porta,  which  is  the  important  feature  of  the  figure.  The  dots  indicating  the  fibrous  constitu- 
tion of  the  callosum  and  precommissure  are  too  heavy  and  too  closely  placed. 


^SaZcocc.  trjjji.  m£ 
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Fig.  4834.— Mesal  Aspect  of  the  Right  Hemicerebrum  of  an  Incallosal,  Microcephalic,  Adult  Brain.  X  .93.  From  Onufrowicz.  Ahn.^  abnormal 
radiating  fissures ;  Col.  ant.  forn„  fomicolumn  ;  Com.  ant,,  precommisaure  ;  Cun.,  cuneus  ;  Fiss.  clc,  calcarine  fissure ;  Fiss.  par.  occ,  occipital 
fissure;  G.  hipp.,  hippocampal  gyre;  G.  wwc,  uncus;  L.perf.  ant.,  precrxbrum ;  Lam,  term.,  terma  [aulatela  and  diatela]  ;  ling.,  subcollateral 
gyre  ;  prmcun.,  precuneus;  Pw/u.  Thai.,,  pulvinar  {of  the  thalamus)  ;  R.  gyr.fornic,  margin  of  the  callosal  gyre  {gyrus  fornicatus) ;  Schn.,  cut 
surface  between  the  diencephal  (thalami,  etc.)  and  meeencephal  (gemina) ;  Sp.  luc,  hemiseptum  [?] ;  Sulc.  call.  m,arg.,  supercallosal  fissure  [?"]  ; 
A'wic.  centr.,  central  fissure ;  Sulc.  occ.  tem,p.  inf.,  collateral  fissure ;  S^tlc.  occ.  tr.,  "transverse  occipital  fissure "  [?]  ;  TV,  op.,  optic  tract. 

Preparation. — This  was  the  brain  of  a  male  idiot,  thirty-seven  years  of  age,  who  had  never  learned  even  to  feed  himself;  it  seems  to  have  been 
obtained  fresh  early  and  well  preserved  ;  the  paper  ("  Das  balkenlose  Mikrocephalengehirn  Hofman,"  Arch,  fur  Psychiatrie,  18S7,  xviii.,  pp.  1-24), 
from  which  the  figure  is  taken,  is  by  Onufrowicz,  but  this  and  most  of  the  other  figures  are  by  Forel.  There  are  several  transections,  but  the  lack 
of  distinct  indication  of  endymal  continuity  renders  them  less  instructive  than  they  might  have  been.    The  weight  of  the  entire  brain  is  not  stated. 
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"Fig.  4&i5,— Meeal  Aspect  of  the  Right  Hemicerebrum  of  an  Incallosal  Cat's  Brain.  381 ;  X  4.  From  the  writer's  paper  in  American  Journal  of 
Neurology  and  Psychiatry,  Aaguat,  1883.  CfijL.,  supracommissure  ;  F.  prd.,  postradical  fissure ;  fornix,  the  line  ends  at  the  angle  between  the 
mesal.  cut  surface  of  the  prosoterma,  and  the  retreating  margin  2  ;  L.  ol.,  olfactory  bulb  (incomplete) ;  N.  op.,  optic  nerve  ;  opticus,  pregeminum ; 
postopticus,  postgeminum  ;  prca,.  precommissure  ;  1,  line  of  detachment  of  the  valvula  ;  2,  retreating  margin  of  the  prosoterma,  to  which,  presum- 
ably the  aulatela  was  attached.    The  lines  D,  V,  indicate  the  plane  of  a  transection.    See  §  10. 

Preparation. — The  brain  was  taken  from  a  cat  whose  antecedents  were  unknown,  but  which  had  not  attracted  notice  by  any  peculiar  behavior. 
It  was  medisected  by  a  student  and  the  membranes  removed  before  attention  was  called  to  the  peculiarities.  Transections'  (one  of  which  is  figured 
in  the  paper  referred  to)  show  the  complete  absence  of  the  callosum  and  mesal  part  of  the  fornix.  This  figure  was  reproduced  in  *'  Anatomical 
Technology,"  2d  ed.,  1886. 


dorso-ventral  diameter,  and  the  medicommissure  3.8  x 
4. 3.  In  this  incallosal  hrain  the  length  of  the  hemice- 
rebrum is  33  mm.,  2  mm.  less  than  the  other,  yet  the 


Fio.  4836.— Ventral  Aspect  of  the  Brain  of  a  Cyclops,  at  Term.  From 
Cleland,  Journal  of  Anatomy  and  Physiology,  xii.,  PI.  xvii.,  Fig.  1. 
The  size  of  the  specimen  is  not  stated.  The  arachnoid  has  been  re- 
moved from  the  mesal  region,  and  from  the  left.  The  original  paper 
contains  a  figure  of  a  raedisection  of  the  entire  mass,  a  description  of 
some  animal  cyclopians,  and  a  brief  discussion  of  the  nature  of  the  mal- 
formation. 


commissural  dimensions  are  all  greater,  viz.,  3.3,  4.3,  and 
5.3. 

§  11.  Prop.  V.  The  cerebrum  is  sometimes  repre- 
sented by  a  mass  exhibiting  only  a  partial  division  into 
a  mesal  and  two  lateral  portions.  This  is  the  case  with 
the  not  very  rare  cyclopian  monsters,  and  with  the  brain 
described  by  Turner  (Fig.  4837).  Such  brains  are  com- 
parable with  the  earliest  condition  of  the  mammalian  pros- 
encephal  and  with  the  corresponding  region  in  fishes. 

§  12.  Points  illustrated  upon  Fig.  4836.— A.  The  in- 
crease of  the  first  (prosencephalic)  vesicle  in  size  and  in 
the  thickness  of  its  parietes.  As  shown  in  Fig.  3  of 
the  original  paper,  the  floor  and  cephalic  wall  of  the 
mesal  region  are  seven  to  eleven  millimetres  thick,  sup- 
posing the  parts  to  be  of  natural  size. 

B.  The  subordination  of  the  lateral  extensions  to  the 
mesal  portion  of  the  prosencephal  ;  they  do  not,  as  in 
the  normal  brain,  extend  cephalad  of  the  mesal  bound- 
ary, but  merely  laterad,  caudad,  and  to  a  certain  extent 
ventrad,  so  as  to  partly  overlap  the  mesal  portion. 

C.  The  partial  formation  of  fissures,  one  of  which  may 
represent  the  Sylvian. 

D.  As  stated  in  the  text,  the  prosencephalic  cavity  is 
single,  i.e.,  not  divided  by  constricted  orifices  (portas  or 
"foramina  of  Monro  ")  into  a  mesal  aula  and  lateral  para- 
coeles.  In  this  respect  the  cyclopean  brain  may  be  com- 
pared to  the  normal  brain  of  fishes  (Ganoids  and  Tele- 
osts). 

E.  As  also  stated  and  shown  in  the  paper,  but  not 
upon  this  figure,  what  the  author  regards  as  the  conarium 
forms  a  very  large  and  thin-walled  vesicle  pn  the  dorsal 
aspect. 

§  13.  Points  illustrated  upon  Fig.  4837.— A.  The  pos- 
sibility that  an  individual  should  reach  maturity  with  a 
cerebrum  so  nearly  undivided.    Substantially,  the  prosen- 
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C.  Right  head,  left  hemicerebrum. 


Pig.  4837 Dorsal  Aspect  of  an  Imperfectly  Divided  Cerebram  ;  X  .7.  (From  Tur- 
ner, Journal  of  Anatmtiy  and  Physiology,  xii.,  January,  1878,  pp.  941-253.)  af, 
Precentral  gyre  ; ,  ap,  postcentral  gyre ;  if,  subf rental  g. ;  mf,  medif rental  g.  ;  O, 
occipital  lobe  ;  pe,  *' con  volution  of  parietal  eminence  "  ;  PO,  occipital  fissure  ;  pp, 
"  postero-parietal  convolution";  R,  central  fissure  ;  s/,  superf  rontal  gyre ;  I,  II, 
meeal  transverse  gyres,  nearly  at  the  level  of  the  adjoining  hemicerebrum ;  III, 
sloping  cortical  surface  ;  IV,  mesal  gyres  at  a  lower  level  than  I  and  II. 

Preparation. — The  brain  was  taken  from  an  epileptic  imbecile,  male,  forty-eight 
years  of  age,  146.7  centimetres  (four  feet  ten  inches)  high,  and  weighing  55.7  kilo- 
grams (12.3  lbs.).  The  entire  brain  weighed  1,111.7  grams  (39^  oz.),  of  which  the 
cerebrum  constituted  978  grams  (34.5  oz.).  Most  unfortunately  this  rare,  if  not 
actually  unique,  specimen  was  simply  placed  in  alcohol,  which  was  not  changed ; 
hence  the  base  was  ill-preserved  and  the  ental  features,  although  described  in  some 
detail  by  Turner,  cannot  be  fully  understood.  A,  transection  disclosed  a  single,  me- 
sal, cerebral  cavity,  about  five  centimetres  wide,  the  floor  of  which  is  said  to  have 
been  "  formed  of  the  upper  surfaces  of  the  corpora  striata  and  optic  thalami,  which 
bodies  were  related  to  each  other  and  to  the  tcenia  semicircularis,  as  in  a  normal 
brain;"  yet  *' the  third  ventricle  opened  freely  into  the  cerebral  cavity  along  the 
middle  of  the  floor."  It  is  to  be  hoped  that  figures  and  more  detailed  descriptions 
may  be  published  respecting  the  structure  of  this  remarkable  brain.  A  good  abstract 
of  the  original  paper  is  given  in  Brain,  I.,  133-134,  April,  1878. 

cephalic  vesicle  has  not  only  increased  in  size  and  in  parietal  thick- 
ness, with  but  slight  differentiation  into  a  mesal  and  lateral  masses, 
but  the  entire  mass  has  developed  fissures  and  gyres  after  the  usual 
pattern,  in  general,  excepting  that  certain  gyres  cross  the  meson  ; 
a  priori,  indeed,  it  is  not  clear  why  such  a  brain  should  not  be  effi- 
cient for  mental  as  well  as  bodily  manifestations. 

§  14.  Prop.  VI.  It  is  well  known  that  in  no  two  individuals  are 
the  fissures  and  gyres  exactly  alike  in  all  respects  ;  also  that  the 
two  halves  of  the  same  brain  always  present  differences  more  or 
less  decided,  although  they  are  seldom  described  or  figured  in  de- 
tail as  was  done  by  Mills  for  several  peculiar  brains  {Journal  of 
Wervoua  and  Menial  Disease,  XIIL,  September  and  October,  1886). 
Between  individual  variation  and  lateral  variation  within  the  same 
brain,  come  a  group  of  variations  which  are  seldom  noted,  viz., 
those  that  distinguish  the  two  sides  of  the  two  brains  of  a  monster 
with  two  heads  (Fig.  4839). 

§  15.  Points  illustrated  upon  Fig.  4838. — A.  The  usual  lack  of  flssural  and  gyral  symmetry  between  the  two  sides 
of  the  same  cerebrum. 

B.  The  readily  recognized  distinctions  between  the  two  cerebrums  of  these  closely  associated  individuals. 
Vol.  VIII.— 13 
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D.  Right  head,  right  hemicerebrum. 

Fig.  4838.— Lateral  Aspects  of  the  Four  HemicerebrumB  of  a 
Male  Human  Dicephalus,  Born  at  Term.  (From  the  writer's 
paper  in  AmetHcari  Ansoc.  Science  Proceedings^  iy?3.)  C, 
Central  fissure  ;  S'.  Sylvian  fissure;  S'",  presylvian  fissure  ; 
t',  supertemporal  fissure  ;  the  shaded  area  represents  the  in- 
sula. The  dotted  line  on  C  indicates  a  part  that  was  lost  in 
the  removal. 

Preparation  and  Defects.^The  hemicerebrums  were 
placed  separately  in  alcohol,  resting  upon  the  mesal  siirface ; 
hence  they  flattened  somewhat ;  wl'.ile  drawing,  the  two 
right  hemicerebrums  were  allowed  to  dry,  bo  that  the  insu- 
las  are  too  much  exposed.  The  mode  of  engraving  did  not 
permit  the  representation  of  shallow  fissures. 
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C.  The  superior  fissural  complexity  of  the  two  left 
hemicerebrums. 

D.  The  resemblance  of  the  right  hemicerebrum  of  the 
left  head  to  the  left  hemicerebrum  of  the  right  head,  in 
the  peculiar  cephalic  convexity  of  the  central  fissure. 

E.  The  right  hemicerebrums  were  really  the  larger,  but 
are  shown  smaller  because  they  dried  and  shrank  some- 
what while  drawing.     The  weights  are  as  follows  : 


Left  hemicerebrum,  182  ) 
Right  "  190  f 

Left  "  196  / 

Right  "  300  f 

Two  right  hemicerebrums,  390. 

Two  left  ■■  378. 


Left  head 
Right  head 
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The  entire  body  weighed  5,000  grams,  the  ratio  being 
about  as  1  to  6.5  ;  the  greater  size  of  the  right  brain  may 
be  associated  with  the  greater  size  of  the  entire  right  body, 
and  with  the  fact  that  the  intermediate  leg,  although 
approximately,  symmetrical  and  belonging,  of  course,  to 
both  sides,  is  projected  toward  the  left  of  the  single 
body,  and  is  therefore  more  decidedly  a  left  leg  of  the 
right  child,  than  a  right  leg  of  the  left  child. 


Fig.  48.39. — Dorsal  Aspect  of  the  Dicephalua,  the  Hemicerebrums  of 
which  are  shown  in  Pig.  4838.  X  .17.  (From  the  writer's  paper  cited 
under  Fig.  4838. )  The  third  leg  belongs  to  both  sides,  but  apparently 
more  to  the  right  than  to  the  left,  in  conformity  with  the  larger  size  of 
the  right  head  and  brain.  The  third  arm  is  ectally  a  mere  papilla,  5 
mm.  long ;  but  entad  of  it  shown  by  dotted  lines  are  two  bones,  pre- 
sumably representing  the  conioined  scapulas  and  clavicles  of  the  con- 
tiguous sides.  According  to  the  classification  adopted  in  the  article 
Teratology,  Vol.  VII.,  p.  28,  this  is  a  Dieepfialus  iribrachius  tripus. 

§  16.  Points  illustrated  upon  Fig.  4839.— A.  The 
greater  size  of  the  right  head  and  body,  and  the  sinis- 
trad  projection  of  the  third,  common  leg. 

B.  The  presence  of  two  nipples  on  the  dorsal  aspect, 
caudad  of  the  arm  papilla. 

C.  The  partial  duplicity  of  the  right  pollex. 

Burt  G.  Wilder. 

BRAIN:  PACCHIONIAN  BODIES.  These  granu- 
lations, once  falsely  called  glands,  were  perhaps  first 
mentioned  by  Willis  (1676),  then  by  Mery  (1701),  and 
almost  simultaneously  described  by  A.  Pacchioni.  They 
start  as  minute  spheroidal,  partially  vesicular  outgrowths 
(villi  of  Luschka)  from  the  arachnoidal  layer  of  the  pia 
— where  it  bridges  fissures  as  well  as  where  it  rests  on 
the  gyres — retaining  its  epithelial  covering.  They  must 
not  be  confounded  with  granulations  of  the  choroid  or 
ependyma,  with  vegetations  notably  in  the  cavernous 


sinus  (Hyrtl,  1862),  nor  with  granular  (aciniform)  con- 
ditions of  the  meninges  seen  in  inflammations.  They 
are  often  clustered,  become  pedunculated,  penetrate  the 
opposed  dura,  and  finally  project  into  the  overlying  ve- 
nous channels,  and  even  excavate  (in  part  repel)  the 
bone.  They  are  usually  most  abundant  opposite  the 
middle  of  the  falcial  sinus— more  correctly  opposite  the 
largest  parasinual  spaces — but  may  occur  on  both  sides, 
along  nearly  the  whole  length  of  this  sinus,  beside  the 
tranverse  and  tentorial  sinuses,  and  even  beneath  the 
latter,  also  in  the  temporal  fossa  opposite  the  trunks  of 
the  medidural  vessels  and  the  frequently  present  temporal 
sinus.  They  occur  not  rarely  3  ctm.,  and  even  further, 
from  the  sinus  along  the  line  of  large  incoming  veins  after 
the  latter  have  left  the  pia,  and  also  at  one  point  near 
the  frontal  border  of  the  parietal  bone,  probably  where 
a  medidural  artery  bends  to  connect  through  the  skull 
with  temporal  vessels.  Hence,  in  general,  they  occur 
opposite  intra-dural  blood-channels  of  some  size,  and 
especially  those  subject  to  continual  variations  in  cali- 
bre (pulsation,  ebb  and  flow).  Their  prevalent  growth 
toward  and  into  venous  spaces  has  led  to  the  assump- 
tion that  the  granulations  themselves  were  venous  struct- 
ures, or  opened  into  such.  (Key  and  Retzius,  Kollmann, 
and  others.  It  is  not  true  that  Trolard  claimed  this.) 
But  it  is  now  generally  recognized  that  the  injection  of 
the  spaces  through  the  granulations  must  have  been  ef- 
fected by  the  rupture  of  granulation-vesicles.*  From 
the  intimate  connection  of  the  older  granulations  with 
the  spaces,  they  become  darker  colored  ;  or,  on  tearing 
the  two  structures  apart,  flecked  with  blood.  But  the 
younger  free  corpuscles  are  pale,  whitish. 

The  parasinual  spaces  are  said  rather  to  diminish  with 
age,  while  the  granulations  certainly  increase.  Up  to 
the  twentieth  }'ear  they  are  rarely  developed  to  any  ex- 
tent. In  congenital  defect  of  the  heart,  they  appear 
early  and  excessive  (case  of  Lambl,  1860  ;  one  of  the 
writer).  However,  at  all  ages  continuous  or  intermit- 
tent compression  of  the  brain  space,  of  whatever  origin, 
is  the  most  frequent  cause  of  their  over-development. 
Under  this  head  fall  intra-cranial  tumors  of  any  kind  or 
seat.  Repeated  congestion,  as  in  chronic  alcoholism,  is 
also  an  accepted  factor,  doubtless  acting  mechanically. 
Various  systemic  troubles,  as  nephritis  and  diabetes, 
favor  the  enlargement  of  these  bodies,  possibly  b}-  unus- 
ual variations  in  the  encranial  pressure. 

In  view  of  all  the  facts — viz.,  that  while  these  corpus- 
cles regularly  occur  opposite  intra-dural  (extra-arach- 
noidal)  blood-channels  not  necessarily  venous,  their 
growth  is  especially  favored  on  the  one  hand  by  venous 
stasis,  on  the  other  by  pressure  from  the  side  of  the  cranial 
space — it  is  evident  that  they  result  from  the  oft-repeated 
local  oscillation  of  the  arachnoid.  As  the  cerebro-spinal 
fluid  is  subarachnoidal,  it,  especially  when  under  press- 
ure, forces  that  membrane  at  its  weakest  points  into  any 
depression,  as  that  beside  a  dilated  vessel — Hie  granula- 
tions always  grow  away  froTn  the  cranial  cavity,  never  to- 
ward it.  When,  then,  the  favoring  condition — be  that 
even  negative  instead  of  positive — relaxes,  the  granula- 
tions, to  the  extent  that  they  have  formed,  press  against, 
and  penetrate,  Superimposed  structures,  the  continuous 
alternation  of  the  conditions  as  continually  favoring  the 
process.  This,  as  we  believe,  clear  and  simple  explana- 
tion suffices  for  all  the  main  features  of  these  little 
growths. 

Pathology,  Clinical  History,  etc.— (a)  Like  the 
wrinkling  of  the  skin,  the  turning  gray  and  falling  out 
of  the  hair,  and  many  dther  processes,  the  granulations 
themselves  should  only  be  considered  pathological  when 
they  become  excessive  or  develop  prematurely,  (b)  Cal- 
cification or  ossification  of  these  bodies  is  not  unusual. 
They  may  contain  deposits  of  so-called  brain-sand  and 
even  fat-globules,  (c)  Where  they  penetrate  into  blood- 
spaces  and  even  a  sinus,  they  so  far  interfere  with  the 

*  This  is  a  matter  of  interest  in  connection  with  the  theory  of  brain- 
pressure  {HirndrtKk).  Bergmann  lays  much  stress  on  the  continuous 
(or  intermittent)  discharge  of  cerebro-spinal  fluid  through  the  granula- 
tions into  the  venous  spaces  ;  while  Adamkiewicz  ignores  or  argues 
against  the  existence  of  such  discharge. 
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return  current,  and  also  favor  thrombosis  (only  one  case 
of  the  latter,  Forster's,  has  been  attributed  to  this  cause), 
(d)  FovesB  glandulares,  sharp  depressions  or  excavations 
in  the  inside  of  the  skull  (preceding  e  and  f),  quite  analo- 
gous to  that  seen  in  aneurism  of  a  dural  artery,  are  some- 
times found.  From  their  more  or  less  intimate  relations 
with  the  sinus-walls,  Allen  advises  avoidance  of  the  mid- 
dle line  in  all  operations  upon  the  -skull-cap.  However, 
the  diploe  itself  is  never  opened  by  these  growths,  as  a 
new  layer  of  bone  always  forms  around  the  foveas,  (e) 
Small  flat  elevations  of  the  external  plate  of  the  skull, 
opposite  the  foveae,  and  hence  near  the  superior  median 
line,  are  mentioned  by  many,  (f)  Very  rarely  complete 
perforation  of  the  cranium  occurs. 

1.  Case  of  Weber-Ribes  (1819  ;  v.  Pozzi)  ;  hole  small, 
and  covered  by  ligamentous  membrane.  3.  Luschka 
(p.  116)  ;  perforation  of  squamous  portion  of  temporal 
bone.  3.  Lecat  (v.  Heiucke  in  Pitha-Billroth) ;  pneu- 
matocele capitis  ;  skull  at  some  points  perforated  by 
granulations  of  the  dura.  4.  Demme  (1863  ;  v.  Mastin, 
' '  Venous  Blood-tumors  of  the  Cranium. "  Reprint,  1886). 
"  On  the  left  of  the  sagittal  suture  (posteriorly)  was  a 
sharp-edged  opening  the  size  of  a  cherry-stone,  through 
which  protruded  a  Pacchionian  granulation."  5.  The 
writer's  observation.  Man  of  forty  ;  had  suffered  over 
three  years  from  a  tumor  of  the  brain  ;  autopsy,  August, 
1887.  At  the  favorite  spot  near  the  frontal  border  of  the 
parietal,  somewhat  removed  from  the  sagittal  suture, 
there  was  a  clean-cut,  complete  perforation  of  the  skull 
by  Pacchionian  granulations.  This  was  circular,  fully 
i  ctm.  across,  surrounded  even  in  the  diploic  portion  by 
smooth  continuous  bone,  and  covered  by  periosteal  mem- 
brane. At  the  border,  there  was  a  very  trifling  over-pro- 
jection of  the  outer  bone-plate. 

It  is  recognized  that  such  perforations — even  when  in- 
complete— may,  from  local  injury,  lead  to  the  formation 
of  epicranial  blood-cysts,  inasmuch  as  the  causative 
granulations  usually  traverse  some  blood-channel. 

(g)  In  a  few  cases  growths  of  this  class  have  pressed 
on  passing  nerves,  causing  local  neuralgic  or  paretic 
symptoms.  Though  it  has  been  claimed  that  at  times 
these  growths  induce  headache,  it  is  probable  that  they 
are  then  but  co-effects  of  some  other  cause,  (h)  In  ani- 
mals generally  these  corpuscles  are  not  present  (brains 
of  sheep,  calf,  rabbit,  dog,  and  cat  examined).  Luschka 
found  them  only  in  the  horse. 
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BRAIN,  REMOVAL,  PRESERVATION,  AND  DIS- 
SECTION OF.  §  1.  This  article  has  no  direct  reference 
to  microscopical  or  pathological  requirements  ;  *  nor  is 
it  designed  for  neurological  specialists,  or  for  those  who 
may  have  the  benefit  of  their  counsel  or  access  to  large 
libraries  ;  but  physicians  and  students  at  a  distance  from 
medical  centres,  who  desire  to  attain  a  real  and  personal 
acquaintance  with  the  gross  anatomy  of  the  human  brain 
as  an  aid  to  the  comprehension  of  its  minute  structure, 
its  functions,  diseases,  and  mental  relations,  may  profit 
from  an  account  of  the  methods  found  useful  in  a  labora- 
tory where  most  of  the  students  are  preparing  for  a  med- 
ical course.f    That  the  procedures  in  vogue  six  years 

*  See  the  articles  Histological  Technique  (Vol.  III.),  Post-mortem  Ex- 
aminations (Vol.  v.).  and  Histology  of  the  Brain,  this  volume  ;  also  the 
volume  by  Bevan  Lewis  (1882),  and  papers  by  P.  H,  Deroum  (1886),  C, 
K.  Mills  (Med.  and  Surgical  Reporter,  February  3,  1883),  and  Spitzka 
(Jour.  Nerv.  and  Mental  Disease,  July,  1883,  p.  84). 

t  That  these  methods  are  fairly  successful  may  be  concluded  from  the 
facility  with  which  these  students  receive  the  more  advanced  or  special- 
ized instruction  imparted  at  the  great  medical  schools,  and  from  the  nat- 
ure of  the  preparations  (more  than  300  in  number  from  the  human 
brain  and  about  700  from  animal  brains)  in  the  museum  of  Cornell  Uni- 
■versity,  some  of  which  are  represented  in  the  article  Gross  Anatomy,  pp. 


ago  were  not  altogether  satisfactory  is  evident  from  the 
vigorous  animadversions  in  Tlie  American  Journal  of 
the  Medical  Sciences  for  January,  1883,  pp.  338  and  219, 
by  Professors  Harrison  Allen  and  Charles  K.  Mills.  Not- 
withstanding evidences  of  progress  in  certain  metropol- 
itan schools,  the  writer  apprehends  that  his  "  pen  pict- 
ure" of  five  years  ago  {New  York  Medical  Journal  and 
Medical  Eecord,  February  23,  1884)  may  not  be  altogether 
without  warrant  at  the  present  time. 

§  2.  The  more  important  of  the  macroscopical  methods 
of  studying  the  brain,  pursued  in  the  Anatomical  Labo- 
rator}'  of  Cornell  University,  are  summarized  in  the  fol- 
lowing paragraphs  ;  from  the  nature  of  the  case  a  strictly 
logical  sequence  is  impracticable  ;  certain  of  them  are 
subsequently  described  in  detail,* 

§  3,  Before  dealing  with  the  human  brain  the  various 
processes  of  removal,  preservation,  and  dissfection  are 
practised  upon  the  much  more  accessible  brain  of  the 
domestic  cat  (Figs.  4698,  4710,  and  4739) :  "  Jl'iat  experi- 
menium  in  corpore  iiili."  f 

§  4.  Foetal  and  infant  brains  are  utilized  not  only  for 
what  is  learned  from  them  as  such  (Figs.  4697  and 
4715),  but  also  as  preliminary  to  dealing  with  the  less 
readily  procured  and  removed  adult  organ. 

§  5.  SkullS' — which  may  be  purchased  or  easily  pre- 
pared under  nearly  all  circumstances — are  less  esteemed 
than  brains  ;  the  "  kernel"  is  more  highly  valued  than 
the  "shell." 

§  6.  The  infant  cranium  is  divided  with  scissors  and 
nippers  (Fig.  4881),  or  softened  by  ten  per  cent,  nitric 
acid  X  so  as  to  be  cut  with  the  knife..;  Fig,  4748. 

§  7.  The  common  method  of  dislodging  the  calva 
(calvaria  or  skull-cap),  after  the  circular  cut  with  the 
saw,  by  "inserting  a  strong  hook  and  giving  a  quick 
jerk,"  is  held  to  be  artistically  brutal  and  anatomically 
futile  ;  a  second,  sagittal,  section  is  made,  and  the  calva 
removed  in  two  pieces  ;  §  66. 

§  8.  Excepting  for  special  reasons  the  dura  is  retained 
until  the  calva  is  removed  and,  if  possible,  is  extracted 
with  the  brain  ;  Fig.  4711.  With  care  and  anatomical 
knowledge  the  dura  may  commonly  be  retained  excepting 
over  a  limited  central  area  of  the  base  of  the  brain. 

§  9.  The  fresh  brain  is  removed  over  brine  (saturated 
and  filtered),  supported  in  it  during  the  operation, -and 
kept  in  it  until  its  final  disposition  is  made. 

§  10.  A  fresh  brain  in  the  dura  is  lifted  by  the  latter 
and  supported  in  liquid  by  attaching  cords  to  the  dural 
edges,  the  other  ends  of  the  cords  being  carried  over  the 
rim  of  the  pail  or  other  vessel  and  wound  about  hooks, 
or  otherwise  attached. 

§  11.  A  fresh  brain  deprived  of  its  dura,  if  it  is  to  be 
either  studied  from  any  aspect  or  injected  into  the  ar- 
teries or  the  cavities,  is  supported  and  steadied  in  a  pail  of 
brine  by  passing  under  it  a  towel  or  broad  strip  of  cloth, 
the  ends  of  which  are  secured  to  the  pail  by  hooks! 

107-164  of  the  present  volume.  Yet  there  is  hardly  one  of  these  methods 
that  is  not  susceptible  of  change  for  the  better  ;  indeed,  the  constant  ef- 
fort to  improve  them  has  been  a  serious,  and  well-nigh  absolute,  hiu- 
derance  to  the  completion  of  this  article. 

*  For  fuller  accounts  of  others,  see  the  New  York  Medical  Journal  for 
February  23,  March  1,  and  June  14,  1884,  and— somewhat  less  complete 
— the  New  York  Medical  Record  for  the  same  dates  ;  also  the  second  edi- 
tion of  ''Anatomical  Technology.'' 

Did  space  permit,  the  writer  would  gladly  specify  the  sources  of  such 
of  these  methods  as  are  not  original,  and  the  points  in  which  efficient  aid 
has  been  rendered  by  his  students,  past  and  present,  in  either  carrying 
out  his  own  ideas  or  in  improving  upon  them ;  the  following  deserve  par- 
ticular mention:  Professors  S,  H,  Gage,  B.S,  ;  M.  J.  Roberts,  M.D.  ; 
Theobald  Smith,  M.D.:  and  H.  E.  Summers,  B.S.;  Dr.  W.  C,  Krauss,  and 
Messrs.  F,  L,  Kilborne,  B.V.S.;  B.  L.  Oviatt,  B.S.;  and  P.  L.  Washburn. 

t  The  dog's  brain  is  recommended  by  Howell  and  by  Foster  and  Lang- 
ley,  and  that  of  the  sheep  by  Morrell,  The  gross  anatomy  of  the  cat's 
brain  and  the  modes  of  examining  it  are  described  in  "  Anatomical 
Technology,"  pp.  400-508  ;  the  extent  to  which  this  easily  obtained  ma- 
terial is  utilized  in  imparting  the  elements  of  encephalic  anatomy  may 
be  seen  from  the  fact  that,  in  addition  to  the  human  and  animal  brains 
supplied  for  examination  to  the  laboratory  students  in  Cornell  Univer- 
sity, the  general  class  in  physiology  (numbering  180  in  1889)  have  a  well- 
prepared  cat's  brain  for  every  two  members. 

i  Ordinary  commercial  acid'  is  about  sixty  per  cent.:  the  desired  re- 
duction is  accomplished  by  adding  five  parts  of  water  to  one  of  the  acid 
(by  weight),  or  seven  of  water  by  volume.  The  specific  gravity  of  the 
mixture  is  about  1.057,  In  any  mixture  the  per  cent,  of  acid  may  be 
determined  by  the  method  recommended  by  Freseuius,  second  American 
edition,  p,  688. 
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tacks,  or  otherwise  ;  the  brain  may  thus  be  kept  at  any 
height  in  the  brine,  and  rotated  without  touching  it. 

§  12.  The  fresh  brain  is  never  allowed  to  bear  its  own 
weight  or  to  rest  upon  a  flat  surface,  but  is  supported  in 
the  calva*  or  in  a  bowl  of  appropriate  shape,  or  in  a  liquid 
of  equal  or  greater  specific  gravity. 

§  13.  The  use  to  be  made  of  a  brain  is,  if  possible,  de- 
termined upon  in  advance.  If  only  part  is  to  be  em- 
ployed for  a  specific  purpose,  the  rest  is  cut  away  and 
preservative  effort  concentrated  thereon. 

§  14.  If  the  cavities  and  plexal  attachments  are  to  be 
investigated,  the  arteries  are  injected  and  the  parietes 
reached  by  injection  of  strong  alcohol  into  the  lura  (§  80 
and  Fig.  4689). 

§  15.  If  certain  portions  of  the  cavities  are  in  question, 
free  access  of  alcohol  is  gained  by  widely  opening  some 
other  region,  as,  e.g.,  by  cutting  off  a  frontal,  temporal, 
or  occipital  lobe. 

§  16.  Unless  there  are  special  reasons  to  the  contrary, 
brains  are  transected  in  the  narrow  region  of  the  mesen- 
cephal  (gemina  or  optic  lobes)  ;  the  cerebral  and  cere- 
bellar portions  are  then  removed  separately  with  greater 
ease  and  less  risk  of  laceration.  Each  of  these  regions  is 
medisected,  if  desired,  more  accurately  than  the  entire 
brain  can  be,  whether  before  or  after  hardening,  and  the 
two  divisions  of  either  half  are  subsequently  apposed  for 
study,  or  even  attached  for  exhibition. 

§  17.  When  the  mesencephalic  region  itself  is  to  be  pre- 
served intact,  by  lifting  the  occipital  lobes  a  little  more 
the  transection  is  made  through  the  diencephal  (thalami). 
^  18.  For  the  study  of  fissures  and  gyres,  the  cerebrum 
(with  the  thalami)  is  commonly  medisected  (§  19),  and 
each  half  hardened  by  placing  it  on  its  mesal  surface  in 
a  dish  of  forty-eight  per  cent,  alcohol  (§  63)  in  a  cool 
place  ;  a  thin  layer  of  cotton  covers  the  bottom.  After 
two  days  the  specimen  is  turned  upon  its  convexity,  and 
cotton  built  up  about  it  so  as  to  obviate  sagging  and  flat- 
tening so  far  as  possible  ;  Fig.  4778.  The  strength  of 
the  alcohol  is  increased  by  about  five  per  cent,  at  inter- 
vals of  two  days  until  it  is  ninety -five  per  cent. 

§  19.  The  fresh  cerebrum  is  medisected  as  follows  :  A 
bed  of  cotton  is  made  in  a  pail  or  dish  of  brine,  and  the 
cerebrum  placed  upon  it,  about  one-third  above  the  sur- 
face. With  the  fingers  and  scalpel-handle  the  arach- 
noid, which  connects  the  opposed  hemicerebral  surfaces 
just  centrad  of  the  falx  (Figs.  4684,  4711,  and  4751),  is 
torn,  and  a  layer  of  cotton  introduced  to  keep  the  fissure 
slightly  open  down  to  the  callosum.  The  cerebrum  is 
then  turned  so  that  the  chiasma  (Fig.  4689)  is  uppermost ; 
this,  being  firmest,  is  first  divided  with  a  very  sharp, 
large  scalpel ;  then  the  terma,  fornicommissure,  callosum, 
etcT,  by  successive  sweeps. 

S  20.  When  a  separated  head  is  obtained  the  brain  is 
usually  hardened  in  place  by  the  continuous  injection  of 
alcohol  C§  68) ;  it  shrinks  somewhat,  but  retains  its  natural 
proportions.  Such  a  head,  medisected  with  a  sharp  saw, 
is  instructive  in  many  respects  (Fig.  2684).  Sometimes 
sections  are  made  in  other  directions,  or  the  calva  re- 
moved as  with  the  fresh  brain  (§  66). 

§  21.  For  macroscopic  purposes  freezing  is  avoided, 
as  tending  to  leave  the  mass  friable. 

§  22.  When  the  brain  is  to  be  hardened  by  immersion 
in  alcohol,  without  injection,  as  low  a  temperature  as  is 
attainable,  above  freezing,  is  maintained  ;  see  §  18. 

§  23.  Alcohol  is  commonly  employed  as  the  initial 
preservative,  excepting  when  it  is  necessary  to  differen- 
tiate the  two  kinds  of  nervous  tissue. 

§  24.  When  the  brain  is  to  be  preserved  entire,  alcohol 
(or  other  preservative  liquid)  is  injected  into  the  arteries 
by  continuous  pressure,  and  thus  carried  directly  to  the 
tissues  ;  §§  69  and  79. 

§  25.  The  surface  of  a  fresh  brain  is  never  exposed  to 
strong  alcohol  without  a  previous  wetting  with  salt  solu- 
tion or  water. 

§  26.  The  alcohol  in  which  brains  are  stored  is  main- 
tained at  not' less  than  eighty-two  per  cent,  upon  the  alco- 
ometer  scale  of  Tralles  (§  64).     Weaker  alcohol  is  em- 


*  For  the  reuniting  of  a  divided  calva,  see  §  ( 


ployed  for  the  immersion  of  fresh  brains,  for  soaking  out 
the  dark  coloring  matter  from  brains  that  have  been  har- 
dened in  Miiller's  or  Erlicki's  liquids,  or  for  the  preserva- 
tion of  other  specimens  requiring  a  less  strength. 

§  27.  When  it  is  desirable  to  retain  approximately  the 
form  of  a  brain  that  has  been  already  deprived  of  its 
dura,  it  is  hardened  in  some  heavy  liquid,  e.g.,  Miiller's 
or  Erlicki's  liquid  (Vol.  III.,  p.  663),  or  a  saturated  solu- 
tion of  zinc  chloride  ("  Anat.  Technology,"  p.  435).* 

§  28.  Hydrocephalic  brains,  and  those  of  foetuses  be- 
tween the  second  and  seventh  month,  are  alinjected  in 
place  from  the  aorta  or  other  artery,  and  also  have  the 
more  or  less  abundant  coeliolymph  replaced  by  strong 
alcohol.  This  direct,  entocoelian  alinjection  is  done  as 
soon  as  possible  after  the  arterial  has  begun  ;  it  is  most 
conveniently  accomplished  by  making  a  slit  at  one  mar- 
gin of  the  prefontanelle  large  enough  to  permit  the  in- 
troduction of  a  cannula  and  the  escape  of  liquid  at  its 
side.  The  injection  need  not  be  continuous,  and,  of 
course,  should  not  be  under  pressure,  but  may  be  re- 
peated at  intervals  of  an  hour  or  two. 

§  29.  When  a  hydrocephalic  or  foetal  brain  is  wanted 
for  a  special  object  involving  the  integrity  of  the  entire 
cerebrum  or  the  complete  distention  of  the  metepence- 
phalic  cavities,  then  the  undesired  region  is  cut  away, 
the  desired  region  left  in  the  cranium,  and  the  alcohol 
injected  through  the  aqueduct,  continuously,  in  order  to 
make  up  for  the  non-injection  of  the  arteries. 

§  30.  Removed  embryo  and  hydrocephalous  brains  are 
relieved  from  pressure  during  hardening  by  inflating  the 
cavities ;  Fig.  4830.  The  buoyancy  of  even  an  adult 
normal  brain  is  sometimes  increased  by  injecting  air  into 
the  arteries  through  a  bulb-syringe. 

§  31.  When  it  is  desirable  to  differentiate  the  two  kinds 
of  nervous  tissue,  the  brains  are  immersed  in,  or  injected 
with,  Miiller's  liquid  or  Erlicki's  liquid,  or  a  solution  of 
bichromate  of  ammonium  (Vol.  III.,  p.  663),  or  a  fine 
gelatine  or  glue  mass  (§  32,  note). 

§  32.  When  the  larger  vessels  are  to  be  studied.  Gage's 
modification  of  Pansch's  starch  mixture  is  employed 
("Anatomical  Technology,"  2d  ed.,  p.  140) ;  if  the  ulti- 
mate vascular  supply  is  in  question,  a  fine  gelatine  mass 
is  used,  t 

§  33.  When  practicable  the  piarachnoid  is  removed  as 
soon  as  it  loosens  from  the  surface,  which  is  commonly 
within  two  days  after  immersion  ;  but  this  is  not  essential, 
for  it  may  be  removed  at  any  subsequent  period,  with 
merely  somewhat  more  care  against  breaking  or  wound- 
ing the  hardened  brain. 
^  34.  Alcoholic  brains  are  examined  before  fresh  ones. 
I  35.  The  encephalic  cavities  are  explored  and  their 
connections  and  circumscription  determined  before  the 
details  of  the  parietes  are  considered. 

§  36.  The  size  and  form  of  the  cavities  are  maintained 
and  the  preservation  of  their  immediate  parietes  is  in- 
sured by  injecting  alcohol  into  them  ;  Fig.  4740. 

§  37.  "The  forms  of  cavities  are  ascertained  by  making 
solid  casts  ;  Fig.  4741. 

*  By  Giacomini  and  others  a  zinc  chloride  Eolation  has  been  employed 
in  making  dried  preparations  of  the  brain  :  for  the  later  method  of  Las- 
kowBky  see  NeurologUches  CentralblaU,  vi.,  84],  842. 

t  The  following  ingredients  represent  about  two  litres,  enough  for  a 
human  brain ;  gelatine  may  be  used  instead  of  the  glue,  and  no  egg 
would  then  be  needed,  but  it  costs  three  or  four  times  as  much-:  Best 
clear  glue,  200  grams  (about  7  onnces) ;  carmine,  20  grams  (about  0.7 
ounce) ;  glycerine,  240  c.c.  (about  8  fluidounces) ;  alcohol,  80  c.c.  (about 
3  fluidounces) ;  strong  ammonia.  30  c.c.  (about  1  fluidounoe) ;  acetic  acid 
(50  per  cent.),  .30  c.c.  (about  1  nuidounce) ;  one  egg.  Grind  the  carmine 
to  a  paste  with  a  little  water  ;  mix  the  ammonia  with  250  c.c.  (about  8 
fluidounces)  of  water,  add  the  carmine  paste,  and  filter  through  filter- 
paper.  Place  the  glue  in  a  clean  dish  and  cover  with  cold  water  ;  after 
two  or  three  hours,  pour  off  the  unabsorbed  water,  and  melt  the  softened 
glue.  Beat  the  white  of  an  egg  well  and  mix  it  with  the  glue.  Heat  un- 
til it  begins  to  bubble,  then  filter  through  fine  flannel.  Add  the  coloring 
liquid  to  the  glue  while  warm.  Neutralize  the  ammonia  by  stirring  in 
the  acid,  a  little  at  a  time,  until  there  is  no  distinct  odor  of  either  the 
acid  or  the  ammonia  ;  until  one  has  had  considerable  experience  it  will 
be  necessary  to  close  the  ammonia  and  acid  vials,  lei  a  current  of  air 
sweep  over  the  mixture,  and  then  determine  the  presence  of  the  odor : 
blue  litmus  paper  may  be  used  until  there  is  no  distinct  coloration  of  the 
band  formed  by  absorption  just  above  the  line  made  by  the  mass  itself. 
Mix  the  alcohol  and  glycerine  and  add  to  the  mass.  Unless,  as  with  the 
cat,  the  injection  is  made  before  the  body  has  cooled,  the  part  to  be  in- 
'    jected  must  be  heated,  in  water,  to  40°  C.  (about  106°  F.). 
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§  38.  Before  attempting  to  comprehend  large  sections, 
involving  perhaps  several  parts  but  distantly  related  ex- 
cepting by  topographical  contiguity  (Fig.  4751),  the  be- 
ginner makes  dissections  for  the  exposure  of  parts  in 
their  structural  continuity  ;  Figs.  4694,  4698,  and  4711. 

§  39.  Delicacy  of  manipulation  is  cultivated  and  a 
prompt  check  put  to  all  forms  of  anatomical  Philistinism, 
whether  in  word  or  deed  ;  the  student  is  urged  to  prac- 
tise self-control,  to  restrain  what  Hyrtl  calls  the  "furor 
secandi,"  and  never  touch  his  specimen  except  for  ^ 
good  and  sufficient  reason.  From  the  ecclesiastical  stand- 
point, perhaps,  the  "  laying  on  of  hands "  cannot  be 
overdone,  but  in  practical  anatomy  its  excess  is  likely  to 
prove  the  reverse  of  a  blessing.  These  cautions  are 
called  for  in  respect  to  the  dissection  of  muscles,  etc., 
to  which  the  examination  of  the  brain  is  as  watchmaking 
to  the  wielding  of  hammer  and  tongs. 


§  40.  In  brain  dissection,  as  in  surgery,  the  knife  is 
made  the  last  I'esort ;  blunt  points  and  blow-pipes  are 
employed  as  long  as  possible.  "When  cutting  is  to  be 
done  the  aphorism  of  Dr.  Holmes  is  recalled  :  "  Let  the 
eye  go  before  the  hand,  and  the  mind  before  the  eye." 

§  41.  Specimens  that  might  be  injured  by  falling  upon 
a  hard  surface  from  the  height  of  even  a  decimetre  (four 
inches)  are  held  during  examination  over  a  pad  of  cotton 
or  a  dish  of  alcohol,  and  carried  from  room  to  room  in  a 
vessel  and  not  in  the  hand. 

§  43.  Embryos  and  delicate  brain  preparations  are 
dissected  under  alcohol,  and  sometimes  pinned  to  a 
piece  of  cork  loaded  with  sheet-lead  ;  see  Fig.  4748. 
Preparations  including  the  medicommissure  (Fig.  4727) 
are  supported  upon  cork  while  making  and  for  exhibition. 

§  43.  To  facilitate  discrimination  of  natural  from  arti- 
ficial surfaces,  especially  upon  permanent  preparations, 


Blunt-pointed  Scalpel. 


^ 


Syringotome. 


Fine  Curved  Forceps. 
Fig.  4880. — Some  of  the  Instruraenta  Useful  in  the  Kemoval  or  Dissection  of  the  Brain.  All  of  actual  size.  (From  "Anatomical  Technology.") 
The  two  upper  are  eye-knives  ;  the  syringotome  is  commonly  called  canaliculus  knife  ;  it  ia  of  great  use  for  exploring  orifices,  the  porta  ("Fora- 
men of  Monro")  and  the  metapore  {"Foramen  of  Magendie"),  and  for  dealing  with  membranes  and  plexuees  where  a  point  or  a  prominent  edge 
might  do  injury;  it  has  been  the  writer's  favorite  instrument  since  1860.  The  tracer  maybe  employed  sometimes  In  place  of  the  more  costly 
Byringotome,  but  its  chief  use  is  in  isolating  nerves  and  vessels  by  tearing  the  connective  tissue.  Most  forceps  are  too  stiff  and  soon  tire  the  hand 
or  hinder  delicacy  of  manipulation  ;  the  coarse  ' '  Goxeter  "  forceps  represented  have  the  blades  excavated  so  as  to  be  lighter  than  usual.  The  flex- 
ible blow-pipe  is  most  readily  made  by  attaching  to  a  piece  of  rubber  tubing,  thirty  to  forty  centimetres  long,  the  smaller  half  of  the  metal  blow-pipe 
commonly  sold  with  dissecting  ihsLnimentR.  The  length  oF  the  tube  enables  the  object  inflated  to  be  held  at  a  convenient  distance  from  the  eye  ; 
since  inflation  is  temporary  injection,  the  advantages  of  witnessing  the  effects  are  obvious.  A  larger  volume  of  air  may  be  utilized  by  using  the 
larger  half  of  the  metal  pipe,  and  glass  cannulas  of  any  size  may  be  employed.  The  arthrotome  has  the  handle  continuous  with  the  blade,  and  one 
edge  of  the  blade  is  rounded,  excepting  near  the  tip ;  it  is  practically  a  cartilage  knife. 

Besides  the  instruments  shown  in  Figs.  4^80  to  4882,  the  following,  more  familiar,  are  indispensable :  Scalpels  of  three  sizes  ;  large  for  sections  ; 
medium  for  ordinary  dissection  ;  small  ("  Charri^re  ")  for  finer  dissection.  Scissors,  curved  flatwise,  three  sizes.  A  hand  lens,  tripod  magnifier 
or  "  linen -tester."  A  bone-chisel,  or  ordinary  chisel  of  moderate  width,  or  even  a  screw-driver  sharpened  slightly.  A  syringe,  metal,  or  rubber 
bulb.  Absorbent  cotton  ;  if  common  cotton  is  used  it  must  be  first  thoroughly  wet  in  alcohol  or  water.  Cannulas,  rubber  tubing  and  the  Y-tubes 
or  T-tubes  for  branching  of  injection  tubes  may  be  had  of  dealers  ;  the  smaller  end  of  a  straight  "  medicine  dropper  "  makes  a  fair  cannula.  The 
methods  of  making  and  securing  cannulas,  and  of  making  injections,  are  described  in  Vol.  III.,  p.  684,  and  detailed  in  '•  Anatomical  Technology," 
pp.  137-148.  Cheap  and  efficient  pinch-cocks  may  be  had  in  the  form  of  the  wooden,  spring  clothes-pin,  which  may  be  variously  attached  to  the 
wire  cranes  or  used  independently  upon  the  tubes.  As  a  guide  in  all  operations  involving  the  location  of  the  encephalic  masses  to  each  other  or  to 
the  cranium,  figures  are  much  less  serviceable  than  either  of  the  following— an  entire  brain  hardened  in  the  cranium  or  in  the  dura ;  a  papier- 
mache  model ;  a  plaster  model ;  a  plaster  cast  of  the  cranial  cavity.  Excellent  phister  casts  of  the  cranial  cavities  of  several  human  races,  as  well 
as  of  many  other  mammals,  may  be  had  at  the  Natural  History  Establishment  of  Professor  H.  A.  Ward,  at  Rochester,  N.  Y. 
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incisions  always  follow  straight  lines  and  meet  at  angles 
rather  than  join  by  curves  ;  see  Figs.  4709  and  4833. 

I  44.  So  far  as  possible,  incisions  of  the  brain  are  made 
in  liquid  or  while  the  scalpel  is  irrigated  ;  with  hardened 
brains  alcohol  is  used  ;  with  fresh  a  salt  solution. 

§  45.  Specimens  which  have  become  drj'  and  distorted 
are  immersed  for  a  day  in  weak  spirit  (twenty-two  per 
cent.),  and  then  replaced  in  the  strong  alcohol. 

§46.  When  part  of  a  thin  brain  preparation  {e.g.,  a 
hydrocephalous  cerebrum  like  that  shown  in  Fig.  4830) 
has  dried,  it  is  restored  by  placing  on  the  spot  a  bit  of  ab- 
sorbent cotton  wet  in  water. 

§  47.  To  remove  a  delicate  specimen  from  a  vial,  the 
vial  is  immersed  in  a  dish  of  alcohol  and  the  specimen 
floated  out ;  to  replace  it,  if  the  alcohol  is  clear,  the  vial 
Is  immersed  and  the  specimen  floated  in ;  if  turbid,  the 
specimen  may  be  transferred  upon  a  bit  of  paper,  a 
■watch-glass,  spoon,  or  upon — not  between — the  points  of 
the  fine,  curved  forceps  (Fig.  4880). 

§  48.  Friable  specimens  are  infiltrated  with  paraiflne  ; 
see  the  paper  by  W.  C.  Krauss  (Buffalo  Medical  and  Sur- 
gical JournM,  November,  1888)  and  publications  therein 
referred  to.* 

§  49.  Defibrillation — the  tearing  of  brain  substance  in 
the  direction  of  the  least  resistance,  so  as  to  make  "  cleav- 
age preparations  " — is  not  regarded  as  affording  conclu- 
sive evidence  of  tract  arrangement ;  but  it  is  practised  in 
illustration  of  facts  determined  by  more  exact  methods, 
microscopical,  pathological,  and  experimental. 

§  50.  The  fresh  brain  is  weighed  as  follows  :  A  vessel 
partly  full  of  water,  salt  solution,  or  brine,  is  balanced 
upon  the  scales ;  the  brain  is  lifted  from  the  liquid  in 
which  it  has  been,  in  the  hollowed  hands  ;  they  and  the 
brain  are  rinsed  with  water,  and  the  brain  is  transferred 
to  the  vessel  on  the  scales.  If  the  dura  remains  the 
weighing  cannot  be  accurate,  even  by  deducting  its 
weight  when  removed. 

§  51.  An  effort  is  made  to  determine  the  usual  or  av- 
erage loss  of  weight  in  alcoholic  hardening  by  weighing 
the  brain  when  fresh  and  after  thorough  hardening  ;  see 
this  volume,  p.  163,  §  285,  note. 

§  52.  Fresh  brains,  especially  if  in  the  dura,  are  trans- 
ported long  distances  in  cool  weather,  in  a  small  pail  of 
supersaturated  brine  ;  in  warm  weather  even,  if  the  brain 
is  well  cooled  in  advance  and  the  smaller  pail  set  in  a 
larger  and  surrounded  with  rather  large  pieces  of  ice,  a 
day's  journey  may  be  accomplished  safely.  Such  open 
packages  should  be  plainly  marked  "  Specimens  of  Natu- 
ral History.     This  side  up  with  care." 

§  53.  Already  hardened  brains  are  transported  either 
in  a  small  pail  of  alcohol  with  cotton  as  a  padding  ;  or  in 
a  soldered  box  ;  or  in  a  jar  (the  rubber  of  which  must 
then  be  well  covered  with  vaseline  to  he  afterward  re- 
moved) ;  or  simply  wrapped  in  alcoholic  cotton  covered 
with  paper  and  oiled  silk,  or  rubber  sheeting,  and  packed 
in  a  box  with  soft  material.  Glass  and  metal  packages 
are  always  inclosed  in  wood.f 

§  54.  Encephalic  fragments,  and  poorly  preserved  or 
distorted  specimens  serve  for  preliminary  dissections,  so 
that  the  perfect  material  may  be  more  completely  utilized. 

§  55.  Every  brain  is  numbered  upon  a  list  ;  and  the 
same  number  is  affixed  to  it  and  to  each  part  of  it  as  soon 
as  separated.  The  numbers  are  written  with  India  ink 
upon  bits  of  paper  and  attached  by  small  (ribbon)  pins. 

§  56.  The  list  or  catalogue  gives  the  principal  original 
data  respecting  the  brain.  Additional  information,  de- 
tails of  preparation,  places  of  publication,  points  to  be 
elucidated,  etc.,  are  recorded  on  slips  the  size  of  the 
U.  S.  postal  card,  filed  in  Manilla  paper  portfolios 
secured  by  an  elastic  band.j: 

§  57.  Drawing  the  natural  and  dissected  surfaces  is 
insisted  upon.     These  drawings  should  be,  primarily  at 

*  Respecting  the  use  of  Japan  wax  for  infiltration,  and  for  dry  prepara- 
tions, see  I.  W.  Blackburn,  Jour.  Nerv.  and  Mental  Disease,  March,  1889, 

t  For  mailing  alcoholic  specimens  contained  in  vials  of  not  over  four- 
ounce  capacity,  see  circular  of  the  Dennison  Manufacturing  Company, 
New  York  City,  as  to  "liquid  mailing  boxes," 

X  So  desirous  is  the  writer  to  extend  a  knowledge  of  the  *■  slip  system 
of  notes,"  that  he  will  gladly  loan  to  anyone  a  copy  of  the  "  Anatomical 
Technology,"  m  which  it  is  described. 


least,  in  outline  only ;  shading,  like  charity, ' '  covereth 
a  multitude  of  sins." 

§  58.  In  beginning  the  study  of  a  difficult  region,  the 
student  is  advised  to  determine  at  once  some  prominent 
feature  as  a  landmark,  as  a  "base,"  so  to  speak,  "  of  in- 
tellectual supplies,"  from  which  he  may  explore  in  any 
direction,  and  to  which  he  may  return  when  doubts  arise. 
§  59.  No  observation  involving  either  complex  manip- 
ulation or  novel  results  is  published  until  it  has  been 
submitted  to  at  least  one  other 
trained  observer. 

5^  60.  It  is  freely  admitted  that 
rarely,  if  ever,  is  all  possible  in- 
formation gained  from  a  speci- 
men at  one  examination  or  by  a 
single  observer ;  hence  speci- 
mens are  preserved. * 

§  61.  Saw-box. — This  (which 
might  be  called  a  macrotome)  is 
a  coverless  box  made  of  boards 
about  2.5  ctm.  (1  inch)  thick, 
and  with  the  following  inside 
Fia.4881.-Diagonalsrde-eat-  diniensions  :  Length,  30  Ctm. (12 
ting  Nippers.  One  half  act-  inches)  ;  height,  at  middle,   25 

ual  size.  From  "Anatomical  ctm.  (10  inches)  sloping  tO  15 
Technology."  This  is  the  ,,[„  (g  inches)  at  the  ends  : 
smallest  size  of  the  English        ■ -..i  ^  j-  '     ..     ^i       i         ,.,* 

make  (Stubs'),  and  for  most  Width,  according  tO  the  length 
purposes  should  have  the  of  the  neck  attached  to  the 
handles  lengthened  by  pieces  ]jead,  25^0  Ctm.  All  the  parts 
brazed  on.   The  German  and   „       / ,  .    ,  j^        -, 

Swiss  instruments  (for  sale  niust  be  accurately  squared  and 

by  large  hardware  dealers)  put  together  with  screws.  The 
are  less  highly  finUhed  and    gjdes  should  gO  OUtside  the  bot- 

wen!^bf?he's^,Tvens£es''a?:  ^om  and  ends,  and  the  bottom 
made.ranging'iniengthfrom  have  a  cleat  at  each  end.  Each 
10-20  ctm.  (4-8  inches),  and  side  is  to  be  divided  at  the  mid- 
t^  '"onet;ceps^'a'n"d  die  of  its  length  by  a  saw  of  the 

dental  wedge-cutters  have  a  Same  thlCkneSS  aS  that  With 
spring  between  the  handles   which   the    head    is   tO  be    CUt  ; 

Tht  ^^^  „S°?™  "S"".!^'  tlie  bottom  also  is  to  be  sawn  to 

The  nippers  are  most  ser-  ,        ,       ,        j,  ^    n                  -im 

viceable    for  removing  the  the    depth    01   1-2    mm.       When 

calva  of  infants  and  foetuses,  finished  the  box  should  be  thor- 

and  of  small  animals.    In  oughly   oiled,    inside   and   out, 

use  they  must  cut  or  square-  .f,    y.  j   T  .-,    ^  ' 

ly  break  the  bone;  the  pull-  With  linseed  or  Ollve  Oil,  tO  pre- 

ing  and  tearing  to  which  one  vent  Warping  when    it    is  wet. 

naturally  resorts  will  ineyi-  pgr  dividing  the  cranium   any 

tably  tear  the  brain  or  its  „„„n „   J^-^-i  i     i.  ^i  *^ 

meninges.  Small  saw  Will  answer,  but  the 

edge  should  be  rather  wide  so  as 
to  make  a  broad  kerf.  For  medisection  of  the  head,  how- 
ever, the  saw  should  be  very  large,  fine-toothed,  narrow 
{i.e.,  make  a  narrow  kerf),  have  a  removable  back  and  be 
very  sharp,  and  free  from  rust. 

§  62.  Agate-ware  Pans.  —  The  brain  anatomist  will 
find  most  convenient,  and  in  the  end  most  economical, 
one  or  two  "nests "  of  iron  pans,  ' '  enamelled ,"  so  as  not 
to  rust,  with  plates  of  the  same  for  covers.  For  the  largest 
size  (11  x4)  covers  of  glass  or  tin  must  be  provided; 
these  last  will  accommodate  a  half  head. 

§  63.  Alcohol. — Unless  otherwise  specified,  the  alcohol 


Fig.  4882,— steel-handled  Spatula.  X  0,5  ;  from  catalogue  of  Whitall, 
Tatum  &  Co.  This  (or  a  palette-knife,  or  round-ended  shoe-knife, 
ground  thin  so  as  to  be  flexible)  is  indispensable  for  detaching  the  dura 
when  the  calva  is  to  be  removed  ;  §  06. 

mentioned  in  this  article  is  of  the  usual  strength,  ninety- 
five  per  cent.  The  admixture  of  alcohol  with  water  in 
the  following  proportions  gives  various  percentages  : 
Alcohol,  6,  water  1  =  84  per  cent.  ;  5  :  1  =  83 ;  4  :  1  =  78 ; 
3  :  1  =  75  ;  2  :  1  =  67  ;  1.5  :  1  =  62  ;  1.25  :  1  =  60  ;  1.1  :  1 
=  55  ;  1  :  1  =  48 ;  1  :  1.25  =  45  ;  1  :  1.5  =  43  ;  1  :  2  =  35  ; 
1  :  3  =  30  ;  1  :  4  =•  23  ;  1:5=  IS.f 

*  The  time  has  not  yet  come,  and,  indeed,  Bhowsno  signs  of  approach, 
when  the  writer  can  look  at  even  a  familiar  brain-preparation  without 
learning  ft  new  fact,  gainingabetterinsightinto  what  was  already  known, 
or  receiving  an  impulse  toward  some  special  inquiry. 

tin  "Anatomical  Technology,"  pp.  111-13U,  are  detailed  directions  as 
to  the  "economics  of  alcohol,"  and  as  to  obtaining  it  free  of  tax  for 
BCientific  uses  in  musexims  or  educational  institutions ;  blanks  for  the 
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Brain. 
Brain. 


§  64.  Alcoomeier  (Alcoholometer). — This  form  of  hy- 
drometer, for  determining  the  percentage  of  alcohol  in  a 
given  liquid,  should  be  marked  with  Tralles'  scale.  With 
the  slender  jar  for  containing  the  tested  liquid,  the  cost 
is  about  $3.50,  but  its  employment  is  to  be  recommended 
upon  the  ground  of  ultimate  saving  of  alcohol. 

§  65.  Circular  Division  of  the  uranium. — Reflect  the 
scalp  as  directed  in  Vol.  V. ,  p.  789,  or  remove  it  alto- 
gether. Tie  a  cord  around  the  head  just  dorsad  of  the 
ears,  the  frontal  portion  passing  about  15  mm.  from  the 
brows  ;  mark  this  line  with  a  pen,  or  cut  the  periosteum 
to  the  bone.  If  the  fresh  calva  is  to  be  secured  in  place 
after  the  extraction  of  the  brain,  leave  the  fibrous  ce- 
phalic and  caudal  margins  of  the  temporal  muscles  for 
the  stitches  to  be 
taken  in ;  other- 
wise these  mus- 
cles may  be  re- 
moved entirely. 

In  sawing,* 
three  points  are 
to  be  observed : 
(1)  The  thicker 
frontal  and  oc- 
cipital regions 
should  be  taken 
first ;  (3)  at  four 
places,  prefera- 
bly what  might 
be  called  the  four 
corners  of  the 
cranium,  the 
bone  is  not  to 
be  divided  com- 
pletely until  the 
calva  has  been 
sagitally  divided 
(§66  ) ;  (3)  if  the 
cctal  features  of 
the  brain  are  to 
be  preserved  in- 
tact, a  medisected 
cranium  should 
he  consulted  inFiOt^sas, 
order  to  esti- 
mate the  thick- 
ness at  vari- 
ous points,  and 
frequent  trials 
should  be  made 
by  pushing  a 
point,    like    the 


V 


Specimen  Jar,  with  Glass  Top,  Rubber 
Ring:,  and  Clamp.  Made  by  Whitall,  Tatum,& 
Co.,  New  York  City.  Fourteen  sizes  are  made, 
ranging  from  3  to  9  inches  in  diameter,  and  of 
various  lengths.  The  size  here  shown  is  6  X  8, 
and  will  receive  a  hemicerebrum  or  an  entire 
half-brain;  for  undivided  brains  and  for  medi- 
sected heads  the  size  9  X  S  suffices.  These  two 
sizes  cost,  respectively,  $10. OU  and  $18.00  per 
dozen.  The  prices  given  in  the  catalogue  are 
subject  to  a  discount  of  fifty  per  cent. 


probe  end  of  the  tracer,  into  the  kerf  at  the  middle  of  that 
part  of  the  convexity ;  when  it  can  be  pushed  through, 
the  sawing  should  proceed  with  care  in  each  direction,  f 

§  66.  Sagittal  Division  of  the  Calva. — After  the  circu- 
lar kerf  has  been  completed,  but  before  the  calva  has  been 
loosened  by  the  chisel,  carry  a  cord  from  the  brows  ta  the 
occiput,  over  the  head,  at  about  13  mm.  (half  an  inch) 
from  the  meson  ;  along  this  line  cut  or  mark  the  perios- 
teum, and  saw  completely  through  the  bone.  Then, 
with  taps  of  the  hammer  upon  the  chisel,  sever  the  re- 
maining attachments  of  the  smaller  part  of  the  calva 
along  the  circular  kerf.  Sometimes  that  piece  will  come 
off  readily  ;  if  not,  introduce  the  spatula  in  the  temporal 
region,  where  the  bone  is  thin,  keep  its  point  pressed 
against  the  bone  and  so  detach  the  piece  ;  in  some  cases 
the  spatula  must  be  introduced  at  other  points,  always 
with  the  minimum  amount  of  pressure  upon  the  brain. 

The  mesal  adhesions  along  the  sinus  are  now  directly 

latter  purpose  are  supplied  by  E.  N.  Cook  &  Co.,  of  Buffalo,  N.  Y.  For 
officiai  information,  see  Section  32iJ7,  IT.  S.  Rev.  Statutes,  Treasui-y  Cir- 
culars of  January  2,  1886,  and  March  20,  3889  (this  last  is  comprehen- 
sive), and  a  ruling  as  to  the  use  of  untaxed  alcohol  in  a  hospital.  New 
York  Medical  Journal,  March  30,  1889,  pp.  363,  364. 

*  Most  of  the  sawing  should  be  done  by  an  assistant,  that  the  chief  may 
better  accomplish  the  later  operations. 

t  For  the  method  of  F6ru,  set  Bulletin  de  la  Societe  Anatomique  de 
Paris,  ii.,  206,  207 ;  for  that  of  Spitzka,  Journal  of  Nervous  and  Mental 
Disease,  July,  1883. 


accessible,  and  a  sharp  edge  may  be  employed  if  neces- 
sary. The  location  of  any  other  adhesions  may  com- 
monly be  inferred  from  what  existed  upon  the  first  piece, 
and  the  operation  is  completed  without  difficulty. 

If  necessary,  at  once,  or  at  any  time,  the  two  parts  of 
the  calva  may  be  united  by  wires,  or  even  cords,  passed 


Fig.  4884. — Alinjection  Closet  and  Apparatus  in  the  Anatomical  Labora- 
tory of  Cornell  University  ;  drawn  from  a  photograph.  1,  1,  1,  Suc- 
cessive parts  of  the  cord  supporting  the  alinjection-can,  passing  up 
through  a  pulley  (unseen),  and  down  to  the  winch ;  2,  2,  parts  of  the 
tube  leading  to  the  "worm"  in  the  ice-box  (only  half  of  which  is 
shown) ;  3,  3,  tube  leading  from  the  "  worm"  to  the  brain  in  the  pail ; 
4,  wire  "  crane"  suppoVting  that  division  of  the  tube,  3,  which  is  con- 
nected with  an  artery ;  6,  socket,  unoccupied,  for  a  crane  ;  6,  escape- 
tube  ;  7,  tunnel  for  filtration  in  the  escape-jar  ;  8,  waste-pipe  from  the 
ice-box ;  9,  waste-pail ;  s.  p.  c.  i,  ^,  3,  screw  pinch-cocks  controlling  the 
flow  in,  respectively,  the  main  tube,  the  artery  tube,  and  the  tube  to 
the  lura ;  t.  c.  i,  ^y  ^^  turn-cocks  at,  respectively,  the  alinjection-can,  the 
ice-box,  and  the  specimen-pail.  The  closet  door  has  been  removed ; 
the  upper  part  is  not  shown,  and  part  of  the  wall  of  the  lower  is  repre- 
sented as  if  cut  out  so  as  to  expose  the  winch.  The  farther  side  is  a 
window  for  light,  and — ^in  winter — cold.  See  §  2'2  for  the  consideration 
of  temperature,  and  §  70  for  certain  details.  The  alinjection  closet  and 
apparatus  here  shown  were  constructed  and  employed  under  what 
may  prove  to  be  a  misapprehension  as  to  the  necessity  of  maintain- 
ing a  low  temperature  of  the  alcohol  and  the  specimen  during  the 
operation.  In  warm  weather  the  alcohol  was  conducted  through  a 
spiral  coil  and  lead  pipe  within  the  ice-box,  and  the  specimen  itself,  or 
the  pail  in  which  it  was,  was  sun-ounded  by  ice  or  kept  in  a' refrigera- 
tor perforated  for  the  passage  of  the  tubes.  In  winter  the  window 
was  opened  snfBciently  to  effect  the  purpose.  Notwithstanding  the 
present  doubt  respecting  the  advisability  of  maintaining  a  low  tem- 
perature during  alinjection,  such  a  closet  is  a  desirable  adjunct  to  a 
laboratory  for  many  purposes.  The  winch  and  pulley  are  convenient ; 
but  it  is  by  no  means  certain  that  all  necessary  changes  in  the  pressure 
might  not  be  made  by  having  two  sets  of  shelves,  side  by  side,  alter- 
nating so  that  by  moving  from  one  to  another  the  can  might  be  raised 
or  lowered  for  only  half  its  height.  The  can  itself  is  an  ordinary  five- 
gallon,  tin  oil-can.  with  a  cock,  and,  in  addition,  an  L-shaped  tin  tube 
let  in  near  the  bottom  for  the  insertion,  with  cement,  of  a  glass  tube, 
graduated  so  as  to  indicate  the  litres  contained  at  any  time,  and  thus 
the  amount  that  has  passed  to  the  brain.  The  cock  should  be  small, 
and  the  tube  still  smaller,  and  connected  with  the  cock  by  a  tapering 
glass  piece.  The  rubber  tubes  near  the  brain  are  nearly  of  the  smallest 
size  made.  A  smaller  can  may,  of  couri;e,  be  used.  The  specimen-pail 
may  be  of  wood,  holes  bored  for  .turn-cocks,  and  the  cranes  for  sup- 
porting the  cannulas  pushed  into  holes  in  its  rim. 

through  holes  at  the  middle  and  at  each  end  ;  such  holes 
may  be  made  with  a  common  awl  of  medium  size,  if  a 
suitable  drill  is  not  at  hand. 

§  67.  Removal  of  the  MetepencepJml. — After  the  re- 
moval of  the  cerebrum  (§  16)  this  is  comparatively  easy  ; 
the  tentorium  is  divided  at  its   periphery  and   lifted 
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carefully  from  the  cerebellum,  vessels  being  divided  as 
they  appear  ;  the  cranial  sides  and  the  dura  may  be  cut 
away  more  completely  if  necessary  ;  by  letting  the  brain 
fall  one  way  or  the  other  in  the  brine,  the  nerves  may  be 
seen  and  divided,  and  the  myel  (§  9)  finally  cut  as  far 
down  the  spinal  canal  as  possible.  For  some  purposes, 
as  when  the  cerebellum  is  especially  to  be  studied,  the 
mass  may  be  suspended  in  the  preservative  by  a  string 
tied  about  the  myel,  or  about  a  pin  passed  through  it  from 
side  to  side  ;  most  securely,  especially  with  infant  brains, 
bj-  retaining  one  or  two  vertebrae. 

§  68.  Hardening  the  Brain  in  Place  by  Coniinuoua  Ar- 
terial Alinjeciion. — The  head  should  not  be  more  than 
twenty -four  hours  old,  and  should  have  been  kept  cool, 
without  freezing.  Note  the  relations  of  the  carotid  and 
vertebral  arteries  on  a  preparation  or  model,  or  in  Figs. 
1120,  3434,  3438,  3439,  3441,  2443,  and  3445,  and  in  the 
article,  Vessels  of  the  Brain. 

§69.  Clearing  the  Vessels. — Inject  "  normal  salt  solu- 
tion" (sodium  chloride,  15  grams  ;  water,  2  litres)  into  a 
vertebral  and  entocarotid  artery  (preferatily  on  the  same 
side)  until  the  liquid  runs  clear  from  the  other  arteries. 
Place  in  the  alinjection-can  about  five  litres  of  twenty- 
two  per  cent,  alcohol,  strained  through  absorbent  cotton 
or  filter-paper  :  raise  the  can  to  about  one  meter.  In  con- 
necting the  tubes  let  all  air-bubbles  escape.  Small  ar- 
teries that  leals  must  be  tied  or  secured  with  serres-fines 
(Fig.  1736).  The  liquid  should  escape  in  six  to  eight 
hours,  and  be  quite  bloody.  If  the  last  of  it  is  nearly 
free  from  blood,  the  strong  alcohol  may  be  used  ;  if  not, 
repeat,  using  half  the  quantity  of  twenty-two  per  cent. 

§  70.  The  strong  (ninety-five  per  cent.)  alcohol  may 
now  be  used  at  the  same  pressure  ;  it  will  pass  through 
at  a  rate  varying  from  one-third  to  eight-tenths  of  a  litre 
per  hour,  and  be  reduced  to  seventy-five  or  eighty  per 
cent.  At  the  end  of  the  third  day,  and  perhaps  earlier, 
the  strength  of  the  alcohol  will  be  but  little  reduced  ;  the 
pressure  may  then  be  lessened  b}'  lowering  the  can  to 
one-half  the  height.  By  the  sixth  day  the  loss  in 
strength  may  be  no  more  than  three  per  cent.,  and  the 
discoloration  insignificant.  The  alinjection  may  then  be 
discontinued,  and  the  head  medisected  (§  71)  or  otherwise 
prepared.  If  desired,  a  colored  injection  mass  may  be 
thrown  into  the  arteries  of  either  the  face  (ectocarotids)  or 
the  brain  (entocarotids  and  vertebrals),  or  all. 

§71.  Medisection  of  the  Head* — Determine  the  plane 
of  section  by  the  following  mesal  points,  some  of  which, 
of  course,  are  subject  to  variation  :  (1)  Interval  between 
the  central  incisors  in  each  jaw  ;  (2)  dimple  at  tip  of 
nose  ;  (3)  occipital  portuberance  (inion)  ;  (4)  myel ;  (5) 
vertebral  centrum ;  (6)  notch  in  cephalic  margin  of 
larynx  ;  (7)  dimple  of  chin  ;  (8)  middle  of  top  of  head. 
This  last  is  ascertained  by  carrying  a  piece  of  inelastic 
cord  over  the  top  of  the  head,  securing  each  end  in  an 
auditory  meatus  by  crowding  cotton  in  with  it,  and  then 
finding  the  middle  of  the  cord.  At  each  mesal  point 
make  a  short  but  deep  incision.  Knot  one  end  of  a  cord 
long  enough  to  surround  the  head  and  neck  at  the  meson  ; 
place  the  knot  entad  of  the  central,  maxillary  {"  upper") 
incisors,  carry  over  the  nose,  head,  neck,  and  chin,  back 
to  the  mandibular  incisors,  between  which  it  may  be  se- 
cured by  a  wedge  or  otherwise.  With  the  arthrotome 
divide  the  scalp,  etc.,  along  one  side  of  the  cord.  Re- 
move the  cord,  and  at  the  occipital  convexity  (about  at 
the  line  from  7  in  Fig.  4684)  bore  a  hole  at  the  meson 
deep  enough  to  permit  a  screw  to  be  firmly  fixed. 

§  72.  Adjusting  the  Head. — Place  the  head  in  the  saw- 
box  and  mark  with  a  pencil  the  points  where  the  bottom 
and  one  side  are  in  contact  with  the  occipital  region  and 
the  vertex  ;  at  these  points  bore  a  hole  in  the  kerf  large 

*  The  following  instruments  and  materials  ehonld  be  provided  :  Saw 
(§  61)  ;  saw-box  (§  61)  ;  scalpel,  the  handle  of  which  is  smoothly  round- 
ed ;  small,  narrow-bladed  scalpel,  arthrotome.  and  tracer  (Fig.  4880) ; 
two  screws,  slender  rather  than  thick,  and  about  one-fourth  of  an  inch 
longer  than  the  thickness  of  the  side  and  bottom  of  the  saw-box  ;  gim- 
let to  fit  the  screws ;  short,  stout  awl,  medium  size ;  spool  of  stout 
saddler's  thread  ;  spatula  (Pig.  4882)  :  cotton,  or  cotton  w.-iste  or  tow  or 
bits  of  cotton  cloth,  previously  soaked  in  water  and  well  squeezed, 
enough  to  fill  the  saw-box  quite  firmly  ;  large  agate  pans  (§  &2)  or  other 
suitable  vessels  ;  jars  and  alcohol. 


enough  to  admit  one  of  the  screws.  Replace  the  head  in 
as  nearly  as  possible  the  same  position  ;  pass  the  spatula 
through  the  kerf  above  the  hole  in  the  side  opposite  the 
vertex,  and  adjust  the  head  so  that  the  end  of  the  spatula 
is  in  the  cut  in  the  scalp.  While  steadied  in  that  posi- 
tion pass  the  gimlet  or  awl  through  the  hole  and  bore 
into  the  skull  for  a  short  distance,  3  to  5  mm.  ;  insert  the 
screw  at  this  point.  Repeat  the  operation  for  the  oc- 
cipital region  ;  this  screw  should  bring  the  head  firmly 
against  the  bottom  of  the  box ;  if  it  is  necessary  or  de- 
■sirable  to  remove  the  head  in  order  to  bore  the  holes, 
when  the  head  is  replaced  the  holes  may  be  found  by 
means  of  the  probe-end  of  the  tracer. 

§  73.  Packing. — Draw  through  the  kerfs  in  the  two 
sides  a  cord  just  large  enough  to  fit  tightly,  and  pull  it 
down  so  that  it  coincides  with  the  cut  in  the  skin  of  the 
face.  Pack  the  cotton  first  in  the  angle  between  the  two 
screws ;  then  under  the  neck,  keeping  the  whole  con- 
stantly adjusted  by  means  of  the  thread  and  the  kerf  at 
the  neck-side  of  the  box.  When  firmly  packed,  pour 
over  the  cotton  some  water  until  no  more  is  absorbed. 

§  74.  Sawing. — Remove  the  cord  from  the  kerf  ;  in- 
sert the  saw  so  that  the  handle  is  close  to  the  side  of  the 
box,  and  make  the  first  few  strokes  by  drawing  only — 
then  saw  in  the  usual  way  ;  a  fine  stream  of  alcohol  (any 
per  cent,  above  forty-eight)  should  irrigate  the  blade  dur- 
ing the  entire  operation.  The  back  of  the  saw  should  be 
retained  as  long  as  possible,  and  screws  not  removed  until 
nearly  reached  by  the  saw.  Let  a  gentle  stream  of  water 
flow  over  the  sawn  surfaces  and  place  at  once  in  alcohol. 

§  75.  Bemoval  of  the  Hardened  Hemienceplial.  * — Remove 
the  falx  and  falcicula  {fair  cerebelli).  At  the  base  divide 
the  infundibulum  close  to  the  torus,  leaving  the  hypoph- 
ysis to  be  removed  separately.  Note  the  location  of 
the  optic  nerve,  and  divide  by  carrying  the  scalpel-point 
latero-cephalad  from  the  infundibulum  for  1  to  2  ctm., 
close  to  the  dui'a,  lest  the  olfactory  crus  be  injured. 
Dislodge  the  olfactory  bulb  with  the  syringotome,  turn 
it  just  over  the  margin  of  the  hemicerebrum,  and  secure 
it  by  a  small  pin  at  either  side. 

§  76.  Transection  of  the  Hemicerebrvm. — Recognize,  if 
possible,  the  dorsal  end  of  the  central  fissure,  nearly  dor- 
sad of  the  splenium.  Place  a  strip  of  paper  or  a  cord 
across  the  hemicerebrum  between  points  about  5  mm. 
caudad  of  the  fissure  and  the  splenium.  The  half-head 
should  be  in  alcohol  or  the  blade  should  be  flooded.  The 
vertex  should  be  toward  the  operator.  Note  on  the 
empty  half-head  the  angle  formed  by  the  tentorium  with 
the  meson,  or  observe  on  the  preparation  in  hand.  Push 
the  scalpel  into  the  brain  close  to  the  tentorium,  and  with 
a  gentle  sawing  movement  carry  its  point  as  far  as  it  will 
go  ;  continue  the  movements  dorsad,  making  sure  that 
the  broad  edge  of  the  haft  of  the  scalpel  does  not  bruise 
the  brain.  The  completion  of  the  transection  is  an- 
nounced by  the  loosening  of  the  occipital  region.  Prob- 
ably the  greatest  difficulty  will  be  the  division  of  the  ex- 
treme ventral  part.  To  remove  the  occipital  part,  push 
the  probe-end  of  the  tracer  or  a  very  narrow-bladed 
scalpel  (Fig.  4880)  into  the  brain  10-12  mm.  caudad  of 
the  section-plane,  near  the  tentorium  and  between  two 
flssures  ;  the  direction  should  be  dorso-laterad  at  an  an- 
gle of  45  degrees,  thus  nearly  perpendicular  to  the  ental 
surface  of  the  cranium  toward  which  it  is  pointing. 
Dislodge  the  tip  of  the  occipital  lobe  by  coaxing  with 
the  scalpel-handle  ;  lift  the  whole  piece  slightly  with  the 
inserted  instrument  ;  it  will  come  out  for  a  certain  dis- 
tance and  then  be  checked  by  veins,  which  may  be  di- 
vided with  scissors. 

§  77.  Mesencephalic  Transection. — From  Figs.  4724  and 

*  The  following  in-sti-uments  and  materials  should  be  provided  ;  A  pan 
to  contain  the  half-head  (about  11  x  4  in.,  §  62),  half-full  of  alcohol  of 
forty-eight  to  fifty-six  per  cent.,  this  strength  ^ufRcine  to  float  the  sepa- 
rated pieces  so  that  they  may  be  extricated  without  injury  (of  course, 
water  would  do  this,  but  would  rapidly  soften  the  brain) ;  a  large  scalpel, 
the  blade  at  least  5  ctm.  long  and  the  haft  1.5  to  2.0  ctm.  more — a  round- 
pointed  "shoe-knife"  will  serve;  a  medium-sized  scalpel,  marked  with 
ink  across  the  blade  on  each  side  16  mm,  from  the  tip ;  syringotome 
(Pig.  4880) :  unless  one  is  very  familiar  with  the  topography  of  the  parts 
a  model  or  preparation  of  the  liemiencephal  is  desirable,  also  a  hemi- 
cranium  of  the  same  side — if  possible  two,  one  dry,  the  other  wet,  with 
the  falx,  tentorium,  etc. 
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4728  note  that  (1)  the  crusta  projects  considerably  ventrad 
of  the  mesal  cut-surface  and  (2)  that  the  greatest  width 
of  the  crus  is  not  more  than  15  mm.  Hold  the  scalpel 
with  the  flat  side  at  an  angle  of  about  thirty  degrees  with 
the  meson,  let  the  ink-mark  be  at  the  ventral  margin  of 
the  cms,  and  cut  dorsad  with  sawing  strokes.  Place  the 
specimen  so  that  the  depths  of  the  incision  are  illuminated, 
and  divide  whatever  may  appear  ;  the  hemicerebrum 
will  float  up;  and  be  readily  removed  if  the  dorsal  margin 
be  first  disengaged  and  the  prominence  of  the  temporal 
lobe  kept  in  mind. 

§  78.  lUmoval  of  the  Metepencephal. — If  the  tentorium 
is  to  be  retained,  divide  it  by  cutting  laterad  from  a  point 
just  caudad  of  the  angle  between  the  natural,  curved 
margin  and  the  cut,  straight  margin  ;  it  is  more  conven- 
ient to  remove  it  entirely.  The  half-head  may  now  be 
placed  upon  a  tray  and  supported,  or  held  by  an  assistant. 
Crowd  the  edge  of  the  round  scalpel-handle  between  the 
dura  and  the  myel  for  2-3  mm.,  beginning  at  whatever 
point  a  slight  interval  already  exists,  and  continue  the 
separation  by  gentle,  yet  firm  pressure  ;  special  difficul- 
ties will  be  encountered  at  and  near  the  occipital  fora- 
men, requiring  perhaps  the  scalpel-edge.  Do  the  same 
for  the  cerebellum  and  pons,  keeping  in  mind  the  natural 
curvatures  of  the  surfaces  and  the  locations  of  the  larger 
nerves,  especially  the  trigeminus  and  the  auditory  and 
facial.  Specific  directions  are  hardly  possible  for  the 
rest  of  the  operation. 

§  79.  Arterial  Alinjection  of  a  Brain  in  the  Dura. — The 
vessels  must  first  be  washed  out  (§  69),  and  the  small  ar- 
teries tied  or  secured  with  serres-jines  (Fig.  1736). 

§80.  Entoccdian  Alinjection  per  Luram. — Four  points 
are  to  be  kept  in  mind  :  1,  The  smallness  of  the  orifice 
(Pig.  4689),  which  may  be  enlarged  if  desired  with  the 
probe  or  by  clipping  the  infundibulum  shorter  ;  2,  the 
general  dorso-caudal  direction  of  the  passage  (Fig.  4711)  ; 
3,  the  danger  of  wounding  the  parietes,  and  especially 
the  medicommis.sure  :  the  cannula  should  therefore  be 
short,  the  tube  small  and  fiexible,  and  the  cannula 
pushed  through  a  disk  of  rubber  so  as  not  to  enter  more 
than  1  ctm. ;  4,  the  weakness  of  the  encephalic  substance 
after  death  :  hence  no  more  pressure  should  be  exerted 
than  suffices  to  fill  the  cavities  and  cause  a  slight  eleva- 
tion of  the  tips  of  the  temporal  lobes  ;  the  alinjection-can 
should  be  just  above  the  level  of  the  brain,  and  the  can- 
nula fit  loosely  in  the  lura  so  that  the  excess  of  alcohol 
may  escape. 

§  81.  Combiaed  Arterial  and  Entoccelian  Alinjection. — 
This  very  effectual  method  of  preserving  a,  brain  re- 
moved in  the  dura  for  any  macroscopic  purpose  was  em- 
ployed with  the  specimens  shown  in  Pigs.  4740,  4742,  and 
4833.  A  separate  reservoir  must  be  used  for  the  ento- 
ccelian alcohol  (§  80),  or  the  branch-tube  leading  to  the 
lura  must  be  small  and  kept  compressed  so  that — when 
the  cavities  are  once  filled— the  flow  will  be  very  slight. 

Burt  G.  Wilder. 

BRAIN,  SURGERY  OF  THE.  [Cerebral  surgery  is  so 
new,  and  its  progress  so  rapid,  that  the  opinions  here  ex- 
pressed must  be  considered  as  only  tentative,  and  as  only 
representing  my  opinions  at  the  time  of  writing  it  (De- 
cember, 1888).  It  may  possibly  be  the  case  that,  even 
when  it  is  published,  a  larger  experience  will  have  very 
materially  modified  my  views  on  a  number  of  points.] 

Riatory. — Although  in  1871  Broca  located  a  cerebral 
abscess  in  the  speech  centre,  and  greatly  relieved  the 
patient  by  trephining,  modern  Brain  Surgery  begins 
properly  with  a  modest  report  of  a  case  by  Macewen  in 
the  Olasgow  MediealJournci  for  1879,  xii.,  210,  and  a  later 
more  elaborate  paper,  by  the  same  author,  in  The  Lancet 
for  1881,  ii.,  p.  541.  In  these  papers  he  narrates  three 
cases  occurring  in  1876  and  1879,  in  which  cerebral  dis- 
ease was  located  by  focal  symptoms.  The  first  was  a 
case  of  convulsions  of  the  face,  arm,  and  leg,  in  the  order 
named,  following  a  fall  on  the  right  side  of  the  head.  A 
trephine  opening  of  the  dura  evacuated  two  oz.  of  blood, 
and  the  boy  recovered  without  any  febrile  movement. 

In  the  second  case  the  symptoms  pointed  to  a  lesion  of 
the  frontal  lobe,  and,  after  trephining,  a  tumor  of  the  dura 


mater  was  dissected  out.  The  patient  died  eight  years 
subsequentlj',  from  Bright's  disease. 

The  third  was  a  case  of  cerebral  abscess,  existing  not  at 
the  site  of  a  prior  injury  marked  by  a  distinct  cicatrix, 
but  correctly  diagnosticated  in  a  totally  distinct  position, 
that  is,  in  Broca's  convolution,  by  the  focal  symptoms. 
The  parents  declined  an  operation,  and  the  child  died. 
After  death  an  operation  was  done  precisely  as  it  would 
have  been  done  during  life,  and  an  abscess  was  found 
the  size  of  a  pigeon's  egg  at  the  spot  indicated  by  the 
localizing  symptoms. 

In  spite,  however,  of  this  remarkable  paper,  the  surgi- 
cal world  seemed  blind  to  its  opportunity.  But  in  The 
Lancet  for  December  30,  1884,  Dr.  Hughes  Bennett  and 
Mr.  Godlee  narrated  a  case  of  subcortical  tumor  of  the 
brain,  diagnosticated  by  the  localizing  symptoms  alone 
and  before  operation.  When  the  dura  was  opened  no 
tumor  was  visible  ;  but  so  certain  were  they  that  a  tumor 
existed,  that  an  incision  was  made  in  the  apparently 
healthy  brain-tissue,  and  a  morbid  growth  the  size  of  a 
walnut  was  found  one-fourth  of  an  inch  below  the  sur- 
face. This  case,  though  ultimately  unsuccessful  because 
of  suppurative  meningitis,  instantly  arrested  the  attention 
of  the  surgical  world  by  the  precision  of  the  diagnosis, 
the  success  of  the  operative  technique,  and  the  evidence 
it  afforded  that  we  could  successfully  cope  with  hereto- 
fore hopeless  cases.  Its  very  failure,  like  the  failure  of 
the  first  Atlantic  cable,  but  pointed  the  way  to  success. 

The  first  American  paper  on  cerebral  tumor,  by  Hirsch- 
felder  and  Morse,  of  San  Francisco,  appeared  in  the 
Pacific  Medical  and  Surgical  Journal  for  April,  1886. 
The  case  was  that  of  the  successful  localization,  but  un- 
successful removal,  of  a  brain  tumor. 

Two  most  remarkable  papers  on  brain  surgery,  how- 
ever, were  published  soon  afterward  by  Mr.  Victor  Hors- 
le_y,  in  the  British  Medical  Journal  for  October  9,  1886, 
and  April  28,  1887.  In  these  papers  ten  cases  were  re- 
lated, all  of  which  were  correctly  localized  ;  only  one 
died,  and  the  remainder  were  either  benefited  or  cured. 
These  were  cases  of  removal  of  brain  tumor,  and  even  of 
portions  of  diseased  brain-tissue,  the  cause  of  epilepsy, 
intense  headache,  etc.  Since  then  a  large  number  of 
papers  have  appeared,  and  among  them  one  in  the  British 
Medical  Journal  for  August  11,  1888,  by  Mr.  Macewen 
again,  which  has  but  confirmed  the  sanguine  expecta- 
tions created  by  his  brilliant  paper  of  1881.  I  shall  refer 
in  the  course  of  this  paper  to  a  number  of  other  publica- 
tions, but  1  have  thought  it  right  to  sketch  thus  briefly 
the  historical  development  of  the  subject. 

In  this  country,  besides  many  excellent  publications 
that  I  have  not  space  or  time  to  enumerate,  the  most 
noteworthj'  papers  published  have  been  those  by  John 
B.  Roberts,  read  before  the  American  Surgical  Associa- 
tion in  1885  ;  two  by  R.  W.  Amidon,  in  the  Medical  Keios 
for  January  21,  1884,  and  the  Annals  of  Surgery,  vol.  i., 
1885,  both  of  these  authors  putting  forth  strong  pleas 
for  more  heroic  surgical  interference  in  affections  of  the 
brain  ;  and  one  by  Seguin  and  Weir,  in  the  American 
Journal  of  tlie  Medical  Sciences  for  July,  August,  and  Sep- 
tember, 1888.  I  have  also  published  two  papers  to  which 
I  may  allude,  one  in  the  American  Journal  of  the  Medical 
Sciences  for  October  and  November,  1888,  and  another  in 
the  Medical  News  for  Decem  ber  1 ,  1888.  In  Germany  per- 
haps the  most  elaborate  and  important  paper  is  that  by 
V.  Bergmann,  in  Langenbe.ck's  Archiv,  Bd.  xxxvi..  Heft  4. 

In  addition  to  these,  Mr.  Horsley  has  published,  in  the 
British  Medical  Journal  for  June  16,  1888,  an  account  of 
the  removal  of  a  tumor  from  the  spinal  cord,  and  Mr. 
Macewen,  in  his  paper  last  referred  to,  published  six 
cases  in  which  the  posterior  arches  of  tire  vertebra  bad 
been  removed  for  tumor  and  compression  of  the  cord, 
and  for  an  abscess  in  the  posterior, mediastinum,  two  of 
which  (paraplegia  from  Pott's  disease  and  fractured 
spine)  had  been  published  as  early  as  18S&  {Olasgo-w  3Ied- 
ical  Journal,  xxv. ,  310).  (See  article  on  Surgery  of  Spinal 
Cord,  farther  on.) 

Two  things  have  made  such  brain  surgerj^  possible. 
First  :  the  accurate  localization  of  the  functions  (espe- 
cially the  motor  centres)  by  Ferrier,  Horsley,  Fritsch, 
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Fig.  4845.— SkuU  showing  Points  named  by  Broca.  N,  Nasion  (junction 
of  the  nasal  and  frontal) ;  (?.  ophryon  (on  a  level  with  the  superior 
border  of  the  eyebrows,  and  corresponding  nearly  to  the  glabella,  the 
smooth  swelling  between  the  eyebrows) :  i?,  bregma  (junction  of  the 
sagittal  and  coronal  sutures) ;  Ob,  obelion  (the  sagittal  suture  between 
the  parietal  foramina) ;  L,  lambda  (junction  of  the  sagittal  and  lamb- 
doidal  sutures)  ;  /,  inion  (external  occipital  protuberance)  ;  the  basion 
is  the  middle  of  anterior  wall  of  foramen  magnum  :  As,  asterion  (junc- 
tion of  the  occipital,  parietal,  and  temporal  bones) ;  g,  gonion  (angle  of 
the' lower  jaw);  S,  stephanion  (or,  better,  the  superior  Btephanion,  in- 
tersection of  ridge  for  temporal  fascia  and  coronal  suture) :  jS',  inferior 
Btephanion  (intersection  of  ridge  for  temporal  muscle  and  coronal  sut- 
ure) ;  P,  ptenon  (point  of  junction  of  great  wing  of  sphenoid  and 
the  frontal,  parietal,  and  squamous  bones.  This  may  be  H-shaped,  or 
K-shaped,  or  "retoum^,"  in  which  thefrontaland  temporal  just  touch. 

Hitzig,  and  others)  by  means  of  which  we  can  with  fair 
accuracy  determine  the  site  of  a  tumor,  abscess,  cyst, 
etc.,  by  the  focal  symptoms.  Secondly  ;  the 
impunity  with  which  we  can  trephine  and 
open  the  dura  mater,  and  interfere  with  the 
brain-tissue  itself,  is  due  almost  entirely  to 
the  Introduction  of  antiseptic  surgery.  To 
Horsley  more  than  to  anyone  else  we  owe  the 
formulation  of  rules  for  successful  brain  sur- 
gery ;  rules  which  will  be  given  at  length 
hereafter. 

The  Danger  of  Trephining. — For  the  tech- 
nique of  trephining  I  refer  the  reader  to  the 
paper  under  that  head  by  Dr.  Park,  in  Vol. 
VII.  of  this  Handbook.     But  it  is  important 
further  to  consider  the  question  of  the  danger 
involved  in  this  operation.     In  St.  Bartholo- 
mew's Hospital  Reports  for  1882,  Dr.  Wal- 
sham  published  a  paper  entitled  ' '  Is  Trephin- 
ing of  the  Skull  a  Dangerous  Operation  per 
se  ?  "    In  this  article  he  analyzes  686  cases,  of 
which  417  survived,  the  mortality,  therefore, 
being  39.3  per  cent.     Dividing  these  large 
numbers  into  classes,  first :    those  in  which 
preventive  trephining  was  used  (nearly  all  for 
fracture),  there  being  no  cerebral  symptoms, 
the  mortality  was  21.9  per  cent.     Second  : 
trephining  in  which  severe  cerebral  symptoms  existed, 
the  mortality  was  48.4  per  cent.     Third  ;  trephining  in 
which  moderate  cerebral  symptoms  were  present,  the 
mortality  was  twenty-seven  per  cent.     Fourth  :  late  tre- 
phining, mostly  after  Inflammation  had  set  in,  the  mor- 
tality was  58.5  per  cent.     Fifth  :  late  or  secondary  tre- 
phining showed  a  mortality  of  twenty-two  per  cent. 

Walsham  showed  that  in  123  cases  of  late  trephining, 
in  which  there  was  no  condition  endangering  life,  only 
10.6  per  cent.  died.  Amidon,  in  the  paper  referred  to, 
analyzes  100  cases  of  trephining  reported  since  1879,  in 
most  of  which  antiseptics  were  employed.  Of  these  100 
eases  36  died,  but  of  these,  23  presented  at  the  time  of 
operation  symptoms  already  endangering  life.  He  there- 
fore concluded,  and  most  later  writers  practically  concur 
in  his  conclusions,  that  the  mortality  of  trephining  per  se 


is  but  three  per  cent.,  a  conclusion  which  would  seem  to 
be  confirmed  by  Prunigres  and  Robert  Fletcher,  by  their 
investigations,  which  show  the  frequency  of  recovery  in 
cases  of  prehistoric  trephining.  Sey  del  (' '  Antiseptie  und 
Trepanation")  even  estimates  the  mortality  'as  only  1.6 
per  cent. 

Not  only  have  antiseptics  thus  diminished  the  danger 
of  simply  opening  the  cranium,  but  the  numerous  cases 
which  have  been  reported  of  opening  the  dura,  followed 
by  removal  of  tumor  and  also  of  more  or  less  brain-sub- 
stance, clearly  show  that  but  little  danger  is  added  in 
any  case  by  such  novel  surgical  procedures.  "Hereto- 
fore," says  Amidon,  "the  reluctance  of  the  surgeon  to 
open  the  cranium  seems  avidity  as  compared  with  his 
hesitation  in  piercing  the  dura  mater.  The  cerebral  cor- 
tex seems  to  be  a  '  dead  line '  inside  the  prison  walls  of 
conservative  surgery,  across  which  even  the  most  daring 
are  tempted,  or  the  most  unwilling  are  dragged  only  by 
sure  Indications  or  desperate  chances." 

The  future  danger  seems  to  be,  however,  that  temerity 
may  take  the  place  of  timidity,  and  that  many  patients 
will  either  die  or  go  about  with  mutilated  brains  that 
ought  never  to  have  been  touched.  This  word  of  cau- 
tion, therefore,  at  the  outset  may  not  be  out  of  place. 

Topography  op  the  Bradst  in  its  Surgical  Rela- 
tions.— The  relation  of  the  chief  fissures  and  convolu- 
tions of  the  brain  to  the  surface  of  the  skull  has  assumed 
of  late  the  greatest  possible  importance.  It  is  essential 
that  we  shall  be  able,  from  fixed  landmarks  on  the  skull, 
to  locate  the  various  fissures  and  convolutions,  and  by 
them  the  various  cortical  centres.  The  subject  has  re- 
cently been  studied  by  Reid,'  Horsley,'  and  Hare,'  each 
of  whose  methods  of  research  has  its  own  merit. 
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Fig.  4846.— View  of  the  Brain  from  Above.  F^  Frontal  lobe ;  P,  parie- 
tal lobe  ;  O,  occipitftl  lobe  ;  S,  end  of  the  horizontal  branch  of  the  fis- 
sure of  SylviiiB ;  c,  central  tissure  or  fissure  of  Rolando ;  A^  anterior 
central  or  ascending  frontal  convolution  ;  S,  posterior  central  or  as- 
cending parietal  convolution  ;  F,,  upper,  F^,  middle,  F^,  lower  frontal 
convolution;/,,  superior  frontal  sulcus;  /a-  inferior  frontal  sulcus; 
/e,  vertical  fissure  {sulcus  prsecentralis)  ;  Pj,  upper  or  postero-parietal 
lobule;  P^,  lower  parietal  lobule,  constituted  by  Pji  supramarginal 
gyrus  ;  P^',  angular  gyrus ;  ip,  intraparietal  sulcus  ;  cm,  calloso-mar- 
ginal  sulcus ;  po,  parieto- occipital  fissure ;  «,,  upper  temporal  sul- 
cus;   Oj,  fiirst  occipital  convolution;   o,  transverse  occipital  sulcus. 


(Ecker.) 
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I  shall  give  a  brief  outline  of  the  three  methods,  and 
in  doing  so,  I  must  take  it  for  granted  that  the  reader  is 


FiQ.  4847. — Onter  Surface  of  the  Left  Hemisphere.  F,  Frontal  lobe  ;  P,  parietal  lobe ;  O,  occipital 
lobe ;  T,  temporo-sphenoidal  lobe ;  S,  fissure  of  Sylvius ;  S',  horizontal,  S",  ascending  ramus  of  the 
same ;  c,  central  sulcus  or  fissure  of  Rolando  ;  A,  anterior  central  or  ascending  frontal  convolution  ; 
B,  posterior  central,  or  ascending  parietal  convoliUion  ;  F',  superior,  F'^,  middle,  and  F^,  inferior 
frontal  convolutions;  f.  superior,  f"-*,  inferior  frontal  sulcus:  P,  prsecentral  sulcus;  P*,  superior 
parietal  or  postero-parietal  lobule  ;  P2,  P^*,  inferior  parietal  lobule,  viz.  :  ps,  supra-marginal  gyrus ; 
P3,  angular  gyrus;  ip,  intraparietal  sulcus;  cm,  termination  of  the  calloso-marginal  fissure;  O^, 
first,  02,  second,  O^,  third  occipital  convolutions ;  po,  parieto-occipital  fissure ;  o",  transverse  occipi- 
tal sulcus ;  0^,  inferior  longitudinal  occipital  sulcus ;  T^,  first,  T^,  second,  T^,  third  temporo-sphe- 
noidal convolutions;  t',  first,  t^,  second  temporo-sphenoidal  sulci.     (Ecker.) 

fairly  well  acquainted  with  the  chief  outlines  of  the  cere- 
bral cortex.  In  order,  however,  to  facilitate  the  study 
of  the  external  topography  of  the  brain,  I  have  intro- 
duced cuts. 

First :  Fig.  4845,  from  Broca, 
giving  the  points  named  upon  the 
skull. 

Secondly  :  Figs.  4846-4848,  from 
Ecker,  giving  the  names  of  the 
principal  sulci  and  convolutions. 

I  have  also  appended  two  figures 
from  Ferrier's  "Functions  of  the 
Brain"  (Figs.  4849  and  4850)  in 
order  to  fix  as  nearly  as  possible 
the  relations  of  the  various  centres, 
so  far  as  known  at  present.  The 
figures  in  these  two  cuts  are  placed 
as  follows  : 

(1),  On  the  postero-parietal  lob- 
ule (precuneus),  the  centres  for 
movements  of  the  opposite  leg  and 
foot  in  locomotion.  (2),  (3),  (4),  At 
the  upper  end  of  the  fissure  of 
Rolando,  and  hinder  part  of  the 
first  frontal  convolution,  the  cen- 
tres for  various  complex  move- 
ments of  the  arms  and  legs,  as  in 
climbing,  swimming,  etc.  In  this 
area  Horsley  states  that  the  arm 
and  leg  of  the  same  side  are  in- 
volved together.  (5),  At  the  pos- 
terior part  of  the  superior  frontal 
convolution— extension  forward  of 
the  arm  and  hand,  as  in  putting 
forth  the  hand  to  touch  something 
in  front.  (6),  On  the  ascending 
frontal  [pre-Rolandic]  convolution, 


just  behind  the  upper  and  hinder  end  of  the  middle  fron- 
tal convolution — movements  of  the  hand  and  forearm  in 
which  the  biceps  is  particularly 
engaged,  viz.,  supination  of  the 
hand  and  flexion  of  the  forearm. 
(7)  and  (8),  Respectively  for  the 
elevators  and  depressors  of  the  an- 
gle of  the  mouth.  (9)  and  (10),  As 
one,  mark  the  centre  for  move- 
ments of  the  lips  and  tongue,  as 
in  speech.  This  especially  occu- 
pies the  posterior  portion  of  the 
inferior  frontal  (generally  known 
as  Broca's)  convolution.  Disease 
of  this  region  on  the  left  side  pro- 
duces aphasia.  (11),  The  centre 
for  the  platysma,  retraction  of  the 
angle  of  the  mouth.  (12),  A  cen- 
tre for  the  lateral  movements  of 
the  head  and  eyes,  with  elevation 
of  the  eyelids  and  dilatation  of  the 
O  pupils.  (13)  and  (13'),  On  the  su- 
pra-marginal lobule  and  angular 
gyrus,  including  also  the  occipital 
lobe,  indicate  the  centre  for  vision. 
(14),  On  the  superior  temporo- 
sphenoidal  convolution,  indicates 
the  centre  for  hearing,  (a),  (b), 
(c),  (d).  On  the  ascending  parietal 
[post-Rolandic]  convolution,  indi- 
cate the  centres  for  movements  of 
the  fingers  and  wrist.  The  centre 
for  smell  is  situated  in  the  hook  of 
the  hippocampal  region  (Pig.  4848, 
U).  In  close  proximity,  but  not 
exactly  defined  as  to  limits,  is  the 
centre  for  taste.  The  centre  for 
touch  is  situated  in  the  hippocam- 
pal region  (Fig.  4848,  S)  and  gy- 
rus fornicatus  ((?/). 

To  this  I  also  add  Figs.  4851  to 
4859  from  Horsley's  article  {Amer. 
Jour,  of  the  Med.  Sciences,  April,  1887)  for  the  same  pur- 
pose.    I  also  add  a  figure  from  Gowers  (Fig.  4860)  to 
show  the  relations  of  the  convolutions  to  the  skull. 
The  reader  desirous  of  further  information  will  find 


— O 
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Fig.  4848.— Inner  Surface  of  the  Right  Hemisphere.  CC,  corpus  callosum,  longitudinally  divided ;  Gf, 
gyrus  fornicatu3  ;  i7,  gyrus  hippocampi ;  ft,  sulcus  hippocampi  or  dentate  fissure  ;  U,  uncinate  gyrus ; 
cm,  calloso-marginal  sulcus  ;  F\,  median  aspect  of  the  first  frontal  convolution  ;  c,  terminal  portion 
of  the  central  sulcus,  or  fissure  of  Rolando;  A,  ascending  frontal,  B,  ascending  parietal  convolution; 
Pc,  paracentral  lobule  ;  PV.  precuneus  :  Oz.  cuneus  ;  po,  parieto-occipital  fissure;  o,  transverse  occi- 
pital sulcus ;  oc,  cnlcarine  fissure ;  oi',  superior,  oc",  inferior  ramus  of  the  same ;  Z>,  gyrus  descen- 
dens  ;  T4,  gyrus  occipilo-temporalis  lateralis  (lobulis  f usiformis)  ;  T6,  gyrus  occipito-temporalis  media- 
ns (lobulus  lingualis)  ;  o/",  collateral  or  occipito-temporal  fissure.    (Ecker.) 
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it  briefly  stated  in  th^last  American  edition  of  "  Gray's 
Anatomy,"  pp.  681  to  687,  or  very  fully  in  the  works  al- 
ready referred  to,  together  with  Ferrier's  "  Functions  of 
the  Brain."  (See  also  article  "  Skull,  etc.,"  in  Vol.  VI.) 
It  must  be  borne  in  mind  that,  as  pointed  out  by 
Stokes,^  the  relations  between  the  brain  and  the  skull  vary 


Fig.  4849. — Side  View  of  the  Brain  oJ  Man. 
see  p.  203.) 


(Ferrier.)    (For  references 


at  different  ages,  a  fact  reinforced  by  Cunningham's  mod- 
els of  the  brain  hardened  in  situ,  and  then  exposed  by 
removing  the  bones  of  the  skull,  leaving  bridges  at  the 
sutures.  Symington  *  points  out  that  the  Sylvian  fissure 
lies  much  higher  above  the  squamo-parietal  suture  in 
the  child  than  in  the  adult,  and  is  from  half  an  inch 
to  even  an  inch  above  it.  He  thinks  that  they  attain 
their  adult  relations  at  about  the  eighth  or  ninth  year. 


Fia.  4850.— Top  View  of  the  Brain  of  Man.    (Ferrier.)    (For  references 
see  p.  203.) 

The  fissure  of  Rolando  is  also  much  more  oblique  in 
its  direction  (52°,  Hamy)  in  the  child,  and  lies  farther 
forward  on  account  of  the  imperfect  development  of  the 


frontal  lobes.     Gradually  as  these  are  developed,  espec- 
ially the  third  frontal  convolution,  the  lower  end  of  the 


Fig.  4851.— Representation  of  the  Centre  for  the  Tipper  Face  and  Angle 
of  the  Mouth.    (Horsley.) 

fissure  is  pushed  back  and  it  assumes  its  adult  angle  and 
position. 

First :  Landmarks  on  the  Skull.  Most  of  these  are 
readily  determined  by  reference  to  the  foregoing  figures, 
but  there  are  some  which  must  be  more  minutely  de- 
scribed. 

The  temporal  ridges  (Fig.  4845)  are  two  in  number  :  the 
upper  for  the  temporal  fascia,  the  lower  for  the  upper 
border  of  the  temporal  muscle.     The  upper  is  the  better 


FiQ.  4852.— Kepresentation  of  the  Centre  for  the  Vocal  Chords  (Addac- 
tion).     (Horsley.) 

marked,  and  can  be  easily  followed  by  the  finger  from 
the  external  angular  process  backward.  It  marks  the 
sudden  change  in  the  slope  of  the  skull,  from  the  curve 
of  the  upper  surface  to  the  more  vertical  direction  of  the 
side.  The  lower  one  is  best  made  out  by  closing  and 
relaxing  the  jaw,  when  the  upper  edge  of  the  temporal 
muscle  can  be  located  by  the  finger.  Like  the  upper,  it 
begins  at  the  external  angular  process,  but  runs  at  a 
lower  level  than  the  fascial  ridge.     Its  middle  is  about 


Fig.  4863. — ^Representation  of  the  Centre  for  the  Lower  Face  and  Floor 
of  the  Mouth.     (Horsley.) 

two-fifths  of  an  inch  below  it.  The  points  where  the 
coronal  suture  crosses  these  two  ridges,  are  called  respec- 
tively the  upper  and  lower  stephanions  (Fig.  4845,  S 
and  8'). 
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The  coronal  suture  starts  at  the  bregma  (Fig.  4845,  B). 
Drawing  the  bi-auricular  line  (Fig.  4845),   measure- 
ments on  185  slsuUs  have  given  me  as  a  mean  result,  that 


Fio.  4854.— Bepresentation  of  the  Centre  for  the  Shoulder.    (Horsley.) 


in  the  adult  the  bregma  lies  0.375  of  an  inch  in  front  of 
this  line.  The  greatest  distance  was  1.3  inch.  In  16  of 
these  skulls,  the  bregma  coincided  with  the  point  where 
the  bi-auricular  line  crosses  the  sagittal  suture.  In  only 
7  did  it  lie  behind  it,  the  maximum  being  0.9  inch. 
Starting  from  the  bregma,  by  shoving  the  scalp  back- 
ward and  forward,  the  finger  can  perceive  (but  with 
some  difBculty,  especially  in  the  aged)  the  irregularities 


Fig.  4855.— EeprcBentation  of  the  Centre  for  the  Elbow  and  Wrist. 
(Horsley.) 

of  the  coronal  suture,  but  toward  the  stephanion  they 
become  more  marked  and  can  be  pretty  well  appreci- 
ated. The  parieto-squamosal  suture  lies  beneath  the 
temporal  muscle.  The  highest  point  of  its  curved  line 
is  at  the  junction  of  the  upper  and  middle  thirds  of  a 
vertical  line  drawn  from  the  upper  border  of  the  zy- 
goma to  the  ridge  for  the  temporal  muscle  in  front  of  the 
temporo-maxillary  articulation. 
The  point  of  junction  of  the  great  wing  of  the  sphe- 


FiG.  4856. — Representation  of  the  Centre  for  the  Thumb,    (Horsley.) 

noid,  frontal,  parietal,  and  squamous  bones  is  called  the 
pterion  (Fig.  4845),  and  is  about  half-way  between  the 
superior  stephanion  and  the  zygoma.  It  is  usually  H- 
shaped. 


TJie  Relation  of  the  Fissures  and  Convolutions  to  the 
Landmarks  on  tJie  Skull. — There  are  five  great  fissures  of 
the  brain  to  be  localized  : 

First.  The  great  longitudinal  fissure  separates  the  two 


FlQ.  4857. — Representation  of  the  Centre  for  the  Combined  Synchronous 
Action  of  Both  Limbs.     (Horsley. ) 

hemispheres  of  the  cerebrum.  This  does  not  lie  pre- 
cisely in  the  middle  line,  but  in  consequence  of  the 
slightly  larger  size  of  the  left  hemisphere,  it  lies  about  an 
eighth  of  an  inch  to  the  right  of  the  middle  line. 

Second.  The  great  transverse  fissure,  or  the  fissure  of 
Bichat,  between  the  cerebrum  and  the  cerebellum.  This 
lies  in  a  line  from  the  external  auditory  meatus  to  the 
inion  (or  external  occipital  protuberance).     This  marks 


Pig.  4858. — Representation  of  the  Centre  for  the  Lower  Limb.    H,  Focus 
of  representation  of  the  Hallux.     (Beevor  and  Horsley. ) 

also  the  position  of  the  tentorium  and  of  the  lateral  si- 
nuses. The  other  three  great  fissures  (viz. ,  the  fissure  of 
Sylvius,  the  fissure  of  Rolando,  and  the  parieto-oceipital 
fissure)  will  be  given  under  the  following  rules. 

Horsley' s  Method. — The  fissure  of  Rolando,  in  relation 
to  the  motor  region,  is  the  most  important  in  the  whole 
brain.     As  will  be  seen  by  reference  to  Figs.  4849  and 


Fig.  4859.^Repre8entation  of  the  Centre  for  the  Head  and  Neck,  together 
with  Conjugate  Deviation  of  the  Byes.    (Horsley.) 

4850,  almost  all  the  motor  centres  lie  clustered  about  it. 
As  Thane  has  shown,  it  runs  downward  and  forward  from 
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a  point  half  an  inch  behind  the  middle  of  the  distance 
from  the  glabella  to  the  inion.  This  point  being  fixed, 
if  a  line  be  drawn  laterall}'  at  an  angle  of  67°  (as  shown 
by  Hare)  for  a  distance  of  3f  inches,  it  will  indicate  the 
fissure  of  Rolando  ;  the  lower  third  of  the  fissure,  how- 
ever, changes  to  a  somewhat  more  vertical  direction,  thus 
forming  a  knee-like  bend.  To  fix  this  important  fissure, 
Ilorsley  uses  a  strip  of  metal  or  of  parchment  paper,  say 


.'l,l,'i,i,^ 


Fig.  4860. — Diagram  of  the  Relations  of  the  Convolntions  to  the  Skull.  /"  1,  2, 
and  3.  Upper,  middle,  and  lower  frontal  convolutions  ;  A  F,  A  P.  ascending 
fi-ontal  and  parietal  convolutions ;  S  P,  sup.  parietal  lobule ;  Ang^  angular 
gyrus ;  Oci,  occipital  lobe  ;  y  1,  2.  3,  the  temporal  convolutions  \  P  O  F,  par- 
ieto-occipital  fissure ;  F  Sy  and  F  Sy  -P,  fissure  of  Sylvius  and  its  posterior 
limb.    (Growers.  J 

fourteen  inches  long,  with  a  second  strip  firmly  fixed  to 
it  at  an  angle  of  67°  (Fig.  4861). 

The  zero  point  of  the  scale  of  the  longer  piece  (as  sug- 
gested by  Dr.  Morris  J.  Lewis,  of  Philadelphia)  is  placed 
half  an  inch  in  front  of  the  angle  formed  by  the  two 
arms.  From  this  zero  point  the  scale  (in  quarter  inches) 
reads  both  forward  and  backward.  The  longer  arm  is 
placed  in  the  middle  line  of  the  shaven  head,  in  such  a 
position  that  the  reading  of  the  two  scales  at  the  glabella 
and  at  the  inion  shall  be  identical.  The  lateral  strip  will 
then  mark  the  fissure  of  Rolando  (3|  inches)  ;  the  direc- 
tion of  the  lower  third  being  slightly 
changed,  as  above  indicated. 

The  fissure  of  Sylcius  commences 
at  the  pterion,  the  anterior  branch 
running  upward  and  forward,  continuing  the  line  of  the 
squamo-sphenoidal  suture,  but  one  or  two  millimetres  in 
front  of  it.  The  posterior  branch  passes  upward  and 
backward  half  a  millimetre  above  the  squamo-parietal 
suture,  as  far  as  its  highest  point,  and  from  there  curves 
slightly  upward  toward  the  centre  of  the  parietal  emi- 
nence, which  it  nearly  reaches.  This  fissure  limits  the 
motor  region  anteriorly  hy  its  anterior  limb,  and  postero- 
inferiorly  by  its  posterior  limb. 

The  precentral  or  ■Boriieal  sulcus  is  of  great  importance 
also,  as  it  divides  two  convolutions  of  very  different 
functions,  and  on  each  side  of  it  has  convolutions  of  great 
motor  importance.  It  runs  parallel  to  and  just  behind 
the  coronal  suture,  and  is  almost  vertical  to  a  horizontal 
tangent  at  the  bregma  ;  hence  its  second  name.  Its  up- 
per end  reaches  to  the  level  of  the  middle  of  the  fissure 
of  Rolando.  From  it,  about  on  a  level  with  the  superior 
stephanion,  the  inferior  frontal  sulcus  runs  forward. 
Above  the  origin  of  this  latter  sulcus,  the  precentral  sul- 
cus continues  vertically  half-way  across  the  root  of  the 
middle  frontal  convolution.  Its  lower  end  is  separated 
from  the  fissure  of  Sylvius  by  a  horseshoe-shaped  con- 
volution of  great  importance  (the  operculum),  which  is 
nearly  always  one  centimetre  wide,  and  overlies  the  is- 
land of  Reil. 


The  superior  frontal  sulcus  starts  from  the  ascending 
frontal  [pre-Rolandic]  convolution  midway  between  the 
fissure  of  Rolando  and  the  line  of  the  precentral  sulcus. 
Its  posterior  end,  therefore,  lies  behind  the  precentral  sul- 
cus. The  superior  and  inferior  frontal  sulci  run  forward 
and  slightly  downward,  practically  parallel  with  the  great 
longitudinal  fissure. 
The  intra-parietal  sulcus  lies  behind  the  fissure  of  Ro- 
lando, and  bounds  the  motor  area  posteriorly.  It 
begins  opposite  the  knee-like  bend  at  the  junction  of 
the  middle  and  lower  thirds  of  the  fissure  of  Rolan- 
do. As  it  goes  upward  it  lies  about  midway  between 
the  line  of  the  Rolandic  fissure  and  the  parietal  emi- 
nence. It  then  separates  farther  from  the  fissure  of 
Rolando,  and  so  widens  the  area  of  the  ascending 
parietal  [post-Rolandic]  convolution,  that  its  upper 
end  is  known  as  the  superior  parietal  lobule.  In  the 
middle  of  its  course  it  runs  about  parallel  to  the  great 
longitudinal  fissure,  and  midway  between  it  and  the 
parietal  eminence.  Further  on  it  passes  by  the  ex- 
ternal end  of  the  parietal-occipital  fissure,  and  goes 
downward  and  backward  into  the  occipital  lobe. 

The  parieto-occipital  fissure  on  the  upper  surface  of 
the  cerebrum  is  a  short  Essure  about  an  inch  long, 
at  right  angles  with  the  great  longitudinal  fissure,  and 
two  or  three  inches  in  front  of  the  lambda  (the  junc- 
tion of  the  lambdoidal  and  sagittal  sutures)  (Fig. 
4845,  L).  This  fissure,  on  the  median  surface  of  the 
cerebrum  (Fig.  4848,  po),  is  a  long  fissure  running 
downward  and  forward.  It  is  joined  at  its  middle 
by  the  calcarine  fissure  (Fig.  4848,  oc).  Between 
these  two  fissures  is  the  cuneus,  {Oz,  Fig.  4848),  in 
which  lies  the  centre  for  sight.  Injury  to  the  cuneus, 
therefore,  produces  blindness  in  the  half  of  each  re- 
tina on  the  side  corresponding  to  the  injury. 

In  front  of  the  parieto- occipital  fissure,  on  the  mid- 
dle surface  of  the  hemisphere,  lies  the  precuneus  or 
quadrate  lobule,  (Fig.  4848,  P/),  bounded  in  front  by 
the  upper  end  of  the  caUoso-marginal  fissure  (cm). 
In  front  of  and  behind  the  fissure  of  Rolando  (Figs. 
4846  and  4847)  are  two  most  important  convolutions.   The 
one  in  front  is  chiefiy  known  as  the  ascending  frontal  or 
precentral,  or,  as  I  prefer  to  term  it,  the  pre-Eolandic  con- 
volution.    The  one  behind  the  fissure  of  Rolando  is  known 
as  the  ascending  parietal  or  postcentral,  or,  as  I  prefer  to 
term  it,  the  post-Rolandic  convolution.    At  their  upper  ends 
they  fuse  into  the  paracentral  lobule,  and  at  their  lower 
into  the  operculum.     The  two  frontal  sulci  divide  the 
frontal  lobe  horizontally  into  three  convolutions,  viz., 
the  first,  second,  and  third,  or  respectively  the  superior. 


^ 
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middle,  and  inferior  frontal  con- 
volutions. The  third  or  infe- 
rior convolution  is  frequently 
known  as  Brocn's  convolution. 
On  the  left  side  the  centre  for 
speech  is  located  (in  left-handed 
persons  this  speech  centre  lies 
in  Broca's  convolution  on  the 
right  side).  For  the  location  of 
other  centres  in  these  various 
convolutions  the  reader  is  re- 
ferred to  Figs.  607,  617,  4846, 
4847  and  4848. 

Below  the  intra-parietal  sul- 
cus, between  Its  beginning  and 
the  posterior  limb  of  the  fissure 
of  Sylvius,  lies  the  supra-mar- 
ginal convolution  (Fig.  4847,  P').    Below  the  posterior  por- 
tion of  the  intra-parietal,  and  behind  the  superior  extrem- 
ity of  the  horizontal  limb  of  the  Sylvian  fissure,  lies  the 
anc/ular  gyrus  (Fig.  4847,  P*). 

The  temporo-sphenoidal  lobe  is  divided  horizontally,  by 
the  superior  and  inferior  temporal  sulci,  into  three  con- 
volutions, first,  second,  and  third,  or  superior,  middle, 
and  inferior  temporo-spJienoidal  convolutions.     On  the  me- 


Fig.  4861. — Horsfey's  Instru- 
ment for  Fixing  the  Fissure 
of  Rolando. 
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dian  aspect  of  the  hemispheres  the  calloso-mavginal  fissure 
(Fig.  4848)  has  above  it  the  marginal  contolution  ;  below 
it,  and  immediately  above  tlie  corpus  callosum,  lies  the 
gyrus  fornicatus. 

Beid's  i/ei/wrf.— Reid's  "  base  line  "  (Pig.  4863)  is  a 
line  running  backward  from  the  infra-orbital  ridge 
through  the  middle  of  the  external  auditory  meatus,  and 
prolonged  to  the  middle  line  of  the  head  posteriorly. 
The  fissure  of  Sylvius  runs  from  a  point  an  inch  and  a 
quarter  behind  the  external  angular  process  of  the  frontal 
bone  to  a  point  three-fourths  of  an  inch  below  the  most 
prominent  point  of  the  parietal  eminence.  Measuring 
from  above  backward,  the  first  three-fourths  of  an  inch 
will  represent  the  main  fissure ;  the  rest  indicates  the 
horizontal  limb.  Tlie  ascending  limb  starts  at  a  point 
three-fourths  of  an  inch  back  of  the  anterior  extremity, 
that  is,  two  inches  behind  and  slightly  above  the  external 
angular  process,  and  runs  vertically  upward  and  forward 
about  one-fourth  of  an  inch. 

T6  find  the  fissure  of  Rolando,  draw  the  base  line  and 
the  lines  for  the  great  longitudinal  fissure  and  the  fissure 
of  Sylvius.  Then  draw  two  lines  perpendicular  to  the 
base  line  ;  one  from  the  depression  in  front  of  the  exter- 
nal meatus  (Fig.  4863,  D  B)  and  the  other  (F  G)  from 
the  posterior  border  of  the  mastoid  process  at  its  root. 
We  shall  thus  have  on  the  surface  of  the  head  a  four- 
sided  figure,  bounded  above  and  below  by  the  lines  for 
the  longitudinal  fissure  and  the  horizontal  limb  of  the 
fissure  of  Sylvius,  respectively,  and  in  front  and  behind 
by  the  two  perpendicular  lines  just  described.  Next 
draw  a  diagonal  line  (P  H)  from  the  posterior  superior 
angle  to  the  anterior  inferior  angle.  This  corresponds  to 
the  fissure  of  Rolando,  which,  however,  as  a  rule,  does 
not  quite  join  the  fissure  of  Sylvius. 

Cunningham*  states,  however,  that  this  (Reid's)  mode 
of  locating  the  fissure  of  Rolando  is  not  reliable,  and  I 
much  prefer  Horsley's  or  Hare's  myself,  both  as  more 
accurate  and  much  more  easily  applied. 


Fig.  4862. — A,  Glabella :  B,  external  occipital  protuberance ;  e.a.p.,  ex- 
ternal angular  process  of  frontal ;  B  C,  transverse  fissure :  A  B,  lon- 
gitudinal fissure;  Sy.fls.,  Sylvian  fissure;  Sy.h.fla.,  horizontal  limb  of 
fissure  of  Sylvius  ;  Si/,  a.  Jis.,  ascending  limb  of  fissure  of  Sylvius  ; 
D  E.  perpendicular  line  from  depression  in  front  of  external  auditory 
meatus  to  middle  line  of  top  of  head  ;  P  G,  perpendicular  line  from 
posterior  end  of  base  of  mastoid  process  to  middle  line  of  top  of  head  . 
P  H,  fissure  of  Rolando  ;j?.  o.^s.,  parieto-occipital  fissure;  -(•,  most 
prominent  part  of  parietal  eminence.    (Reid. ) 

To  find  the  parieto-occipital  jksMre  continue  the  line 
for  the  horizontal  limb  of  the  fissure  of  Sylvius  (Fig. 
4863,  Sy.h.  Jis.)  to  the  line  of  the  longitudinal  fissure. 
The  portion  of  this  line,  about  an  inch  long,  next  to  the 


longitudinal  fissure,  will  usually  approximately  corre- 
spond to  it.  The  position  of  the  various  convolutions 
can  now  be  readily  indicated  by  reference  to  Fig.  4863. 


Fig.  4863. — h,  Most  prominent  part  of  parietal  eminence  ;  a,  convex  line 
bounding  parietal  lobe  below ;  &,  convex  line  bounding  temporo- 
sphenoidal  lobe  behind;  1  /r.  c,  first  frontal  convolution;  1/r./., 
first  frontal  sulcus  ;  /.  R,  fissure  of  Rolando  ;  iSy.  /.,  Sylvian  fissure  ; 
Sv.  h.  /.,  horizontal  limb  of  Sylvian  fissure  ;  Sy.  a.  /,,  ascending  limb 
of  Sylvian  fissure  ;  p.  o.f.,  parieto-occipital  fissure;  i.  par.f.,  intra- 
parietal  sulcus :  ang.  g.^  angular  gyrus ;  s.  m.  c,  supra-marginal 
convolution  ;  li,  s,  c,  first  temporo-sphenoidal  convolution  ;  It.s.f,, 
first  temporo-sphenoidal  sulcus;  1  o.c,  first  occipital  convolution; 
p.  p.  I.,  postero-parietal  lobule.     (Reid.) 

Hare's  Method. — Mr.  A.  W.  Hare  has  pointed  out  that 
neither  the  cranial  sutures  nor  the  prominences  of  the 
face  are  available  for  mapping  out  the  brain  ;  the  former, 
because  they  are  too  indistinct  or  obliterated,  the  latter, 
because  they  have  no  direct  relation  to  the  cranium  as  a 
whole  on  account  of  the  unequal  development.  The 
same  observation,  he  points  out,  is  true  of  the  bony  land- 
marks on  the  lower  portion  of  the  skull.  If  the  external 
auditory  meatus  or  mastoid  process  have  lines  drawn  on 
them  over  the  convexity  of  the  skull  they  will  give  in- 
constant results  according  as  the  anterior  or  posterior 
portions  of  the  head  are  more  or  less  developed.  Four 
points,  however,  are  of  value,  viz.,  1,  the  glabella,  which 
corresponds  to  the  base  of  the  anterior  lobe  of  the  brain  ; 
3,  the  inion,  which  corresponds  to  the  base  of  the  poste- 
rior lobe  of  the  brain,  and  also  to  the  junction  of  the  falx 
with  the  tentorium  ;  3,  the  third  constant  landmark  is 
the  external  angular  process  of  the  frontal  which  limits 
the  cerebrum  laterally  and  has  also  a  uniform  relation  to 
the  fissure  of  Sylvius  ;  4,  finally,  the  parietal  eminence 
is  valuable,  since  it  marks  the  greatest  lateral  expansion 
of  the  brain,  and  bears  a  special  relation  to  the  supramar- 
ginal  convolution.  While  its  cranial  relations  vary  con- 
siderably, its  cerebral  relations  are  much  more  constant. 
The  distance  from  the  glabella  to  the  upper  end  of  the 
fissure  of  Rolando  will  be  55.7  per  cent,  of  the  total  dis- 
tance from  the  glabella  to  the  inion.     For  instance. 

The  distance  from  the  glabella,  to 
the  upper  end  of  the  Rolandic  fis- 
sure will  be 

6.1  inches 
6.4      " 
6.6      " 

7.0      " 
7.3      ■' 


K  the  distance  from  the  glabella 
to  the  inion  is 


11 

Hi 
13 
13i 
13 


inches 


In  other  words,  however  the  proportions  of  a  head 
may  differ,  the  pre-Rolandic  and  post-Rolandic  regions  of 
the  brain  are  uniformly  proportionate  to  one  another,  the 
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pre-Rolandic  being  55.7  per  cent.,  and  the  post-Rolan- 
dic,  44.3.  Moreover,  the  fissure  of  Rolando  runs  down- 
ward and  forward  at  an  angle  of  67°,  and  its  average 
length  is  3f  inches. 

Dr.  Claude  Wilson,  of  Tunbridge  Wells,  has  construct- 
ed a  cyrtometer  (Fig.  4864)  consisting  of  two  strips  of 
fle.xible  metal  forming  a  letter  T,  with  a  tape  to  secure  the 
short  horizontal  limb  in  place  ;  the  mode  of  using  -which 
is  shown  in  Pig.  4865.    On  the  antero-posterior  arm  it  will 
be  noticed  that  there  are  two  scales.     The  posterior  scale 
is  lettered  in  capitals  from  A  to  Q.     The  anterior  scale  is 
lettered  in  smaU  letters  from  a  to  q,  and  they  are  so 
placed  that  when  in  position  the  distance  from  the  gla- 
bella to  small  a,  b,  c,  etc.,  is  55.7  per  cent,  of  the  distance 
from  the  glabella  to  capital  A,  B,  C,  etc.     The  horizon- 
tal limb  being  placed  on  the  forehead,  so  that  its  inferior 
border  corresponds  to  the  glabella,  if  the  capital  letter  A 
falls  over  the  inion,  then  the  small  a  will  correspond  to 
the  beginning  of  the  fissure  of  Rolando,  and  so  on  for  the 
other  letters.     The  small  strip  for  marking  the  fissure  of 
Rolando  is  movable  on  the  antero-posterior  limb,  and  is 
also  reversible  to  suit  both  sides. 
This  is  now  slid  along  until 
it  corresponds  for  instance  to 
the  small  a,  when  its  anterior 
border  marks  the  line  of  the  fis- 
sure of  Rolando.     Similarly,  if 
the  inion  corresponds  to  B  or 
U,  the  Rolandic  strip  is  slid  to 
6  or  c,  etc. 

l^lie  Fissure  of  Sylviiu. — To 
fix  this  fissure  a  line  is  drawn 
from  the  external  angular  pro- 
cess backward  to  the  occipital 
protuberance  (Fig. 
4866,  Eap  to  OPr) 
by   the  shortest 
route  between  these 
points.     This  line 
droops  a  little  to- 
ward the  external 


auditory  meatus  in  avoiding  the  great  convexity  of  the 
skull,  which  convexity  lies  in  the  course  of  the  direct 
fiorizontal  line  between  these  two  bony  prominences.  It 
usually  passes  about  half  an  inch  above  the  meatus,  and 


thus  closely  corresponds  to  the  floor  of  the  middle 
fossa  at  this  point.  In  front  of  the  meatus  it  lies 
above  the  level  of  the  floor  of  the  middle  fossa  ;  be- 
hind it,  it  runs  parallel  to,  and  nearly  coincident 
with,  the  attachment  of  the  tentorium  and  the  poste- 
rior half  of  the  lateral  sinus.  A  point  1^  inch  pos- 
terior to  the  external  angular  process  on  this  line 
marks  the  commencement  of  the  fissure  of  Sylvius. 
Even  in  heads  of  the  most  varied  shapes  and  sizes 
this  measurement  remains  constant.  From  this  point 
a  straight  line  to  the  centre  of  the  parietal  eminence 
marks  accurately  the  course  of  the  posterior  limb  of 
the  fissure  and  nearly  corresponds  in  part  with  the 
squamoparietal  fissure  (Fig.  4866,  SF).  The  as- 
cending limb  of  the  Assure  corresponds  closely  with 
the  squamo-sphenoidal  suture  in  its  entire  length, 
and  is  continued  upward  in  the  same  line  for  half 
an  inch  (A).  The  middle  meningeal  artery  is  also 
shown  in  Fig.  4866  in  its  re- 
lation to  the  Sylvian  and  Ro- 
landic fissures.  To-  expose 
o   ^..^-^  tlie  tip  of  the  tempero-sphe- 

o]       ^^^^>v.  noidal  lobe,  trephine  behind 

the  upper  extremity  of  the 
great  wing  of  the  sphenoid 
(TS).  To  expose  Broca's 
convolution,  trephine  imme- 
diately in  front  of  the  great  wing  of  the  sphenoid 
(B). 

But  it  must  be  remembered  that  however  exact 
our  cerebral  localization  may  be,  there  are  excep- 
tional cases  that  set  at  naught  all  our  present  knowl- 
edge on  this  subject.  Thus  Cunningham '  reports  a 
case  of  subarachnoid  cyst  extending  from  the  fissure 

of  Rolando  to  the 
occipital  lobe  with 

neither  motor  nor 

1  sensory  disturb- 
ance,   and    Bram- 

Fm.  4864.— Wilson's  Cyrtometer.  '"'ell '  reports  a  case 

of  sarcoma  of  the 


Fig.  4865.— Wilson's  Cyrtometer  in  situ.  Q,  glabella ;  EAP,  external 
angular  process ;  B,  fissure  of  Rolando,  its  position  and  direction 
marked  by  the  lateral  strip  of  metal. 


dura  destroying  the  greater  part  of  the  motor  centre 
without  any  paralysis.     These  and  a  small  number  of 


POFi 


Fio.  4866.— Head,  Stall,  and  Cerebral  Fis- 
sures (adapted  from  Marshall,  by  Hare). 
OPr,  occipital  protuberance  ;  EAP,  ex- 
ternal angular  process  ;  SP,  Sylvian  fis- 
sure ;  A,  its  ascending  limb ;  FR,  fissure 
of  Rolando ;  PE.  parietal  eminence ; 
MMA,  middle  meningeal  artery ;  TS,  tip 
of  temporo-sphenoidal  lobe;.B,  Broca's 
convolution  ;  IF,  inferior  frontal  sulcus ; 

POF,  parieto-occipital  fissure ;  IPF,  intraparietal  sulcus.  The  pterion 
is  the  region  where  three  sutures  meet;  tliose  bounding  the  great  wing 
of  the  sphenoid  where  it  joins  the  frontal,  parietal,  and  temporal  bones. 
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other  such  cases  should  make  us  careful  not  to  be  too 
dogmatic  until  we  learn  much  more. 

Percussion  of  the  Skull. — Here,  perhaps,  as  well  as  else- 
where, may  be  noted  a  point  to  which  Macewen '  has 
called  attention,  viz.,  that  percussion  of  the  skull  may 
afford  valuable  evidence  of  the  condition  of  its  contents, 
and,  as  I  have  pointed  out,'"  of  the  condition  of  the  skull 
itself,  and  as  I  have  observed  in  a  recent  case,  of  the  over- 
lying tissues. 

Macewen  does  not  state  the  character  of  the  percussion 
note,  but  presumably  it  is  that  when  an  abscess  or  tumor 
exists,  there  will  be  a  local,  increased  dulness  on  percus- 
sion with  a  lower  tone.  Macewen  states  that  it  has  been 
verified  post-mortem,  and  that  it  will  probably  be  of  es- 
pecial value  in  early  life  in  the  diagnosis  of  tumors  of 
the  cerebellum.  In  a  case  of  hydrocephalus  I  have  lately 
observed  a  markedly  increased  dulness  of  one  side  on 
percussion,  and  the  post-mortem  showed  that  the  ventric- 
ular distention  was  far  more  marked  on  this  side. 

In  simple  fracture  of  the  skull  the  ' '  cracked-pot "  sound 
described  on  p.  223  of  this  paper  may  be  of  service,  and 
I  would  urge  that  it  be  tested  and  reported  on  in  future 
cases. 

In  a  case  of  syphilitic  necrosis  of  the  skull  above  the 
left  ear,  with  a  Jaeksonian  epilepsy  in  the  left  arm  and 
leg,  and  therefore  a  presumable  lesion  (gumma  ?)  on  the 
right  side  of  the  brain,  I  have  recently  tested  the  percussion 
note.  Over  the  necrosed  bone  the  tissues  were  somewhat 
thickened,  but  not  to  any  excessive  degree.  The  percus- 
sion note  was  so  much  duller  on  the  left  side,  half  way 
between  the  sagittal  suture  and  the  ear,  that  two  of  my 
assistants  with  their  backs  turned  to  the  patient  correctly 
stated  which  side  was  percussed,  and  the  same  difference 
was  noted  as  between  the  same  site  and  the  forehead  well 
above  the  frontal  sinus.  In  a  paper"  published  in  1884, 
I  have  pointed  out  the  similar  value  of  percussion  in  the 
so-called  abscess  in  the  frontal  sinus  and  the  antrum. 

General  Technique  op  Opbbations  on  the  Brain. 
— This  has  been  carefully  formulated  by  Horsley."  In 
a  few  minor  points  '^  I  have  added  to  it  from  my  own 
personal  experience,  as  well  as  that  of  others. 

I.  Shavinff  the  Head. — This  is  not  only  important  for 
the  operation,  but  should  always  precede  a  definite  diag- 
nosis, and,  in  fact,  be  one  of  the  means  of  making  it.  So 
important  do  I  regard  tliis,  that  I  should  consider  no 
diagnosis  as  assured,  and  no  operation  warranted,  that 
had  not  been  preceded  by  shaving.  The  unexpected  and 
the  unknown  scars  found  have  surprised  me  in  several 
cases.  Besides  this,  no  reliable  mapping  on  tlie  head  of 
•the  fissures  and  convolutions  can  otherwise  be  made. 
These  should  always  be  marked  on  the  skull  by  an  ani- 
line pencil. 

II.  Antiseptic  Preparation  of  the  Patient. — The  day  be- 
fore the  operation  the  patient's  head  should  again  be 
shaved,  scrubbed  by  a  nail-brush  with  soap  and  water, 
next  with  ether,  and  then  be  covered  with  a  wet  subli- 
mate dressing  (1  to  2,000),  retained  in  place  by  a  band- 
age till  the  time  of  operation.  Formerly  I  used,  as 
Horsley  advises,  a  solution  of  1  to  1,000,  but  I  have 
found  that  the  recently  shaved  scalp  is  so  lender  that  an 
eruption  was  often  caused  by  it — a  dangerous  prelude  to 
an  intra-cranial  operation.  This  scrubbing  must  be  gen- 
tle, but  thorough.  The  operation-room  should  be  un- 
carpeted  and  should  contain  only  necessary  furniture, 
the  walls  and  ceiling  should  be  carefully  wiped  the  day 
before,  and  all  the  wood-work  and  furniture  scrubbed 
with  carbolic  solution.  Clean  sponges  that  have  been  dis- 
infected and  kept  in  a  carbolic  solution  (1  to  20)  should 
be  used,  and  best  with  a  sublimate  solution  (1  to  1,000) 
at  the  operation.  The  instruments  may  be  disinfected 
either  by  boiling  for  fifteen  minutes,  or  by  lying  for  an 
equal  length  of  time  in  a  carbolic  solution  (1  to  20),  and 
then  transferred  to  boiled  water  sufficiently  cooled  to  per- 
mit of  their  being  handled.  The  spray  may  be  entirely 
omitted — on  this  point  I  speak  advisedly.  The  head 
should  be  washed  with  soap  a-nd  water,  ether,  and  subli- 
mate solution,  a  second  time  just  before  the  operation. 
The  hands,  and  especially  the  finger-nails  of  the  operator 
and  of  everyone  of  the  assistants,  should  be  most  care- 
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fully  cleaned  and  then  disinfected  by  soap  and  water,  then 
dipped  in  alcohol,  and  while  wet  be  scrubbed  with  a  sub- 
limate solution  and  nail-brush.  So  efficient  is  this  disin- 
fection that  in  one  of  my  brain  cases  both  I  and  my  chief 
assistant  being  compelled  to  operate  upon  a  case  of  fecal 
fistula  the  day  before  the  brain  operation,  we  repeatedly 
disinfected  our  hands  before  the  operation  on  the  brain, 
and  the  patient  was  out  in  the  street  on  the  eighth  day. 

III.  ^TiCBsi/irfjc— Horsley  specially  advises  the  use  of 
chloroform,  but  in  the  eleven  cases  that  I  have  thus  far 
operated  upon,  I  have  used  ether  and  found  no  reason  to 
regret  it.  Horsley  '■*  cautions  us  that  when  the  dura  is 
opened  there  is  a  special  sensitiveness  to  the  action  of  an 
anaesthetic  (chloroform  only  ?)  and  that  special  care  should 
therefore  be  used  not  to  give  too  much. 

As  a  pi-eliminary  Horsley  advises  that  a  quarter  of  a 
grain  of  morphine  be  injected  under  the  skin  from  a-half 
hour  to  an  hour  before  the  operation,  both  because  a 
smaller  quantity  of  anfesthetic  will  be  required,  and 
also  because  it  produces  contraction  of  the  arterioles, 
and  consequently  diminishes  haemorrhage.  As  Nancrede 
has  pointed  out,  however,  the  use  of  opium,  at  least 
in  cases  in  which  a  small  definite  cortical  centre  is  to  be 
removed  and  but  little  hasmorrhage  is  anticipated,  is  not 
advisable.  Horsley  '^  states  that  it  is  dangerous  to  oper- 
ate upon  patients  under  the  influence  of  drugs,  and  es- 
pecially the  bromide  of  potassium  ;.  why,  I  do  not  know  ; 
but  I  should  be  inclined  to  follow  so  high  an  authority. 
In  my  own  operations  I  have  also  used  (and  I  think  with 
advantage)  ergot  by  the  mouth,  of  which  I  would  advise 
a  dose  of  from  two  to  four  drachms. 

IV.  Marking  the  Bone. — This  can  be  done  in  two  ways  : 
1.  The  site  of  the  scar  or  other  lesion  is  easily  marked  by 
making  a  small  incision  down  to  the  bone  and  then  mark- 
ing it  by  an  aniline  pencil  as  done  by  Weir  ;  or  better,  I 
think,  as  I  have  proposed,  by  nicking  the  bone  by  a 
gouge.  To  mark  the  Rolandic  and  other  fissures  of  the 
brain,  the  same  method  may  be  employed  by  means  of 
two  or  more  small  nicks.  These  nicks  may  also  be  use- 
ful in  other  ways.  In  my  first  case  (tumor),  as  I  was 
not  able  to  replace  the  button  of  bone,  I  utilized  the  nick 
to  fix  accurately  the  location  of  the  tumor.  There  was  a 
scar,  the  situation  of  which  was  exactly  determined  by 
measurements.  A  nick  on  the  button  of  bone  was  made 
at  the  site  of  the  scar.  After  the  operation  the  button 
of  bone  was  fitted  to  the  tumor,  and  the  dimensions 
of  the  tumor  measured  from  the  nick.  These  measure- 
ments were  afterward  transferred  to  another  skull,  upon 
which  the  site  of  the  scar  was  accurately  fixed,  and  upon 
which,  also,  the  fissures  of  the  brain  had  been  marked. 
I  was  thus  able  to  locate,  with  great  accuracy,  the  posi- 
tion of  the  tumor.  2.  Another  method  of  marking  the 
fissures  (especially  the  Rolandic)  is  by  drawing  them  on  the 
scalp  with  an  aniline  pencil,  and  prolonging  the  lines 
above  and  below  the  limits  of  the  intended  flap.  When 
the  flap  is  raised  all  the  other  external  landmarks  are 
practically  lost ;  but  a  nick  in  the  bone,  or  an  imaginary 
line  adjoining  the  aniline  lines  of  the  Rolandic  fissure 
beyond  the  limits  of  the  flap,  will  give  us  this  important 
landmark. 

V.  Access  to  the  Brain. — Instead  of  the  old  crucial 
incision  Horsley  has  recommended  a  large  horse-shoe- 
shaped  flap,  which  will  usually  be  about  three  inches  or 
more  in  diameter.  This  incision  must  be  carried  verti- 
cally down  to  the  skull,  and  must  be  so  made,  first,  as  to 
favor  drainage  in  the  supine  position.  Secondly,  its  base 
should  be  so  placed  as  to  retain  the  most  favorable  blood 
supply  to  the  flap.  Horslej^  has  recommended  that  the 
periosteum  be  notraised  with  the  flap,  but  reflected  by  a 
later  crucial  incision.  I  have,  however,  always  reflected 
the  periosteum  with  the  flap,  and  have  found  no  ill  re- 
sults. It  is  a  cardinal  principle  in  the  new  cerebral  sur- 
gery, that  both  the  flap  in  the  scalp  and  the  opening  in 
the  bone  shall  be  ample.  The  mode  of  dealing  with  the 
bone  will  be  mentioned  later  ;  but  let  it  once  for  all  be 
stated  that  a  large  opening  in  the  bone  has  been  amply 
proved  to  be  no  more  dangerous  than  a  small  one,  and  an 
immense  advantage  can  be  gained  in  locating  the  fissures 
and  the  convolutions  (and  therefore  the  lesions),  and,  so  to 
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speak,  in  tlie  amount  of  "  elbow-room  "  for  operative  pro- 
cedure.    This  is  of  the  greatest  possible  service. 

Different  methods,  however,  may  be  adopted  for  mak- 
ing the  opening  in  the  bone.  A  large  trephine,  one  and 
one-half,  two,  or  even  two  and  one-half  inches  in  di- 
ameter, may  be  used.  If  the  smallest  of  these  sizes  be 
used,  it  may  necessitate  the  removal  of  two  adjacent 
buttons,  and  even  then  the  opening  may  have  to  be_  en- 
larged in  any  given  direction  for  access  to  the  lesion. 
This  is  best  done  by  the  ordinary  rongeur  forceps,  or 
by  Hopkins's  modification  of  them.     These  forceps  have 


Fig.  4867. — Hopkins's  Rongeur  Forceps. 

been  further  modified  (and  I  think  with  advantage)  by 
Weir,  by  making  the  bend  at  right  angles  to  the  handles 
of  the  forceps  instead  of  in  their  plane. 

Another  method  is  one  that  Mr.  Horsley  has  lately 
used,  and  which  has  the  advantage  of  abridging  the  time 
required  for  the  operation.  He  makes  a  one-inch  open- 
ing with  a  trephine,  and  by  this  determines  the  thickness 
of  the  skull.  He  then  outlines  the  piece  of  bone  to  be 
removed,  by  Bonwill's  surgical  engine,  cutting  almost 
through  the  bone.  Complete  division  of  the  bone  is  then 
effected  by  stout  bone-forceps. 

The  German  surgeons  frequently  use  the  chisel  and 
hammer,  but  this  I  certainly  consider  dangerous,  both  on 
account  of  the  possible  wounding  of  the  brain  and  also 
from  the  mechanical  violence  required  bj'  the  chisel. 

Of  course,  in  trephining  for  abscess  only  a  three-fourth 
inch  trephine  would  be  necessary,  and  the  opening  can  be 
enlarged,  if  necessary,  by  the  rongeur  forceps.  For  tap- 
ping the  ventricles  a  half-inch  opening  is  ample.  V.  Berg- 
mann  has  declared  himself  opposed  to  operative  interfer- 
ence with  a  cerebral  tumor  which  would  require  a  large 
opening  in  the  bone,  on  account  of  the  probable  consequent 
cedema.  The  best  answer  to  this  is  that  success  has 
practically  followed  operations  in  which  large  openings 
have  been  made  and  no  cedema  has  followed.  Horsley 
has  thus  successfully  removed  a  tumor  of  four  and  a  half 
ounces,  and  I  have  done  the  same  in  a  case  of  a  tumor 
weighing  over  three.  Indeed,  in  some  c'ases  pre-existing 
oedema  has  been  relieved. 

It  is  quite  surprising  how  far  beyond  the  limit  of  the 
opening  in  the  bone  and  dura  we  can  feel  and  see.  The 
brain  allows  gentle  pressure  very  readily.  A  finger  can 
be  inserted  for  nearly  an  inch  all  round  the  opening,  and 
the  eye  can  reach  as  far  if  the  brain  be  gently  depressed 
by  any  flat  instrument. 

Before  enlarging  the  opening  the  dura  mater  must  be 
separated  from  the  bone.  This  can  be  done  with  a  bent 
probe,  but  the  best  instrument  is  one  devised  by  Horsley 
(Fig.  4868).  By  it  also  the  under-surface  of  the  sur- 
rounding bone  can  be  examined  for  anj'  inequalites,  etc. 

The  dura  should,  as  a  rule,  be  opened.  Unless  this  is 
done  important  information  ma}'  be  lost,  and  the  case  be 
improperly  treated.     Occasionally  it  may  be  allowed  to 


remain  intact,  when,  for  instance,  a  sufficient  lesion  has 
been  discovered.  But  it  is  a  rule,  with  rare  exceptions, 
that,  if  we  trephine  at  all,  the  h-ain 
itself  should  be  examined.  The 
opening  in  the  dura  should  not  be 
by  a  crucial  incision  (except  in  case 
of  a  small  opening  for  abscess  of 
the  brain  or  draining  the  ventri- 
cles), but  by  a  horseshoe-shaped 
incision  at  about  a  quarter  of  an 
inch  away  from  the  margin  of  the 
bony  opening.  The  dura  should 
first  be  lifted  by  a  tenaculum  and 
slightly  opened  by  a  scalpel,  and 
the  incision  then  be  completed  bj' 
a  pair  of  blunt-pointed  curved  scis 
sors.  The  dura  should  be  care- 
fully lifted  by  forceps  so  as  not  to 
wound  the  veins  beneath,  and  the 
same  caution  applies  to  the  scissors. 
Should  it  be  necessary  to  cut  across 
the  trunk  or  any  branches  of  the 
meningeal  arteries,  they  should  be 
secured  by  ligatures  passed  through 
the  dura  mater  by  a  needle,  and 
tied  before  the  vessel  is  cut  across,  the  dura 
being  well  lifted  meantime,  lest  the  needle 
wound  the  large  veins  In  the  brain.  When 
the  operation  is  terminated,  if  the  dura  has 
not  been  removed,  it  should  be  replaced  and 
secured  by  catgut.  To  facilitate  this  I  have 
had  made  a  small  curved  needle,  with  an 
eye  in  the  point.  This,  I  find,  answers  ad- 
^f=^  mirably.      The  ordinary    nee- 

r  \i  dies  are  of  too  large  a  radius. 
VI.  Hmmorrhage.  —  Htemor- 
rhage  from  the  scalp  will  be 
very  free.  It  can  to  a  large 
extent  be  prevented  in  many 
cases  by  the  use  of  the  narrow 
band  furnished  with  Esmarch's 
bandage,  as  has  been  suggested 
by  Dr.  M.  Allen  Starr.  Haem- 
ostatic forceps,  however,  can 
with  safety  grasp  the  entire 
thickness  of  the  scalp  and 
quickly  control  any  large  ves- 
sels. Such  as  need  it,  of  course, 
should  be  ligated  at  the  end  of 
the  operation.  To  control  haem-  ^  h°' ,,^^^x~ 
orrhage  from  the  vessels  of  the  Btrument  to 
brain,  is  one  of  the  most  difficult  Separate 'the 
of  all  the  operative  questions.  I  S,"^^  ?"" 
have  already  alluded  to  the  use  '  ®'"'"- 
of  morphine  and  ergot.  I  have  also  used  a 
solution  of  cocaine  applied  directly  to  the 
brain.  I  have  also  suggested  the  use  of  an- 
tipyrin,  which  has  been  employed  by  Park 
with  advantage.  Such  solutions,  together 
with  the  corks  and  the  bottles,  should  be 
sterilized.  Tliese  applications  have  cer- 
tainly proved  advantageous  in  checking 
hemorrhage  from  the  smaller  vessels,  nor 
could  I  see  any  harm  resulting  from  them 
when  I  have  used  them.  'The  cocaine 
should  be  a  ten  per  cent,  solution.  Another 
means  is  boiling-water  cooled  to  115°  or 
120°  F.  This  I  have  used  very  liberally 
and  have  found  no  disadvantage  from  the 
comparatively  high  temperature.  Pressure 
is  another  means  which  can  be  constantly 
and  successfully  applied  by  sponges,  or  b) 
iodoform  or  other  gauze. 

But,  after  all,  the  chief  reliance  is  to  be 

^Th'  l^h"'"  placed  on  ligatures  of  catgut.     They  should 

DuraiNeedfe!  ''°'  '-"^  chromicized,  but  prepared  after  the 

'  manner  of  Kocher  or  Martin.     The  method 

of  applying  them  is  very  important.     While  the  larger 

arteries  in  the  brain  can  be  ligated  in  the  usual  way,  the 


A 


210 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Bratn. 
Brain. 


veins,  which  are  veiy  large,  very  full,  and  very  fragile, 
are  a  much  more  troublesome  source  of  haemorrhage,  and 
require  much  more  delicate  manipulation.  The  greatest 
gentleness  must  be  used  during  traction  ;  and  in  tying, 
the  traction  on  the  tvro  ends  of  the  ligature  must  be  exactly 
even  or  the  vessel  will  be  torn.  In  addition,  the  knot 
must  only  be  drawn  tight  enough  to  stop  the  haemorrhage, 
for  if  drawn  too  tightly  it  will  easily  cut  through  the 
fragile  vessel.  Weir  has  suggested  in  some  cases  the  ap- 
plication of  clamps  to  the  vessels  for  twenty-four  hours. 
My  experience  makes  me  doubt  whether  they  would  hold 
in  such  fragile  tissue.  ,  The  tossing  of  the  patient's  head 
might  also  displace  them  and  involve  a  possible  danger 
to  the  brain  itself.  Besides  this,  they  would  interfere 
witji  the  immediate  closing  of  the  wound,  which  is  es- 
pecially 'to  be  sought  in  order  to  avoid  a  hernia  cerebri 
and  secure  the  most  rapid  healing  possible  of  the  wound. 

It  is  occasionally  necessary  to  trephine  very  near,  or 
even  over,  one  of  the  great  sinuses  of  the  brain,  and  in 
doing  so  it  might  easily  be  wounded.  The  sinus,  how- 
ever, may  be  avoided  if  due  care  be  used.  The  trephine 
should  be  applied  far  enough  from  the  sinus  to  be  in 
a  region  of  absolute  safety.  The  opening  can  be  enlarged 
later  toward,  or  even  over,  the  sinus  with  safety.  In  a 
recent  case  I  recognized  when  I  was  near  the  lateral  sinus 
by  feeling  the  bony  groove  in  which  it  is  lodged  by  my 
finger  introduced  through  the  trephine  opening.  I  could 
then  separate  the  dura  and  sinus  from  the  bone  and  could 
have  trephined  safely  over  the  sinus,  had  it  been  neces- 
sary. In  addition  to  this  we  may  have  to  deal  with  a 
primary  wound  of  a  sinus  itself.  If  the  opening  in  the 
sinus  is  small,  lateral  ligation  of  the  sinus  may  be  prac- 
tised, as  has  been  done  by  Parkes  '*  and  Brinton." 

Pressure  by  a  tampon  of  iodoform  or  other  gauze  has 
controlled  it  in  a  number  of  instances.'*  In  some  cases 
the  sinus  has  been  tied  by  two  ligatures,  one  in  front  and 
.one  behind,  thus  cutting  ofE  all  possible  haemorrhage, 
and  the  sinus  excised  as  by  V.  Bergmann  and  Kiister." 
Barr'"  has  even  suggested  that  in  cases  of  thrombosis  of 
the  lateral  sinus  we  may  purposely  open  it  after  ligation, 
clean  out  the  clot  and  remove  this  portion  of  the  sinus. 
Considerable  further  experience  will  be  necessary  before 
we  can  decide  whether  this  will  be  of  any  advantage. 
Its  possibility,  however,  as  a  surgical  procedure  seems 
well  assured.  Care  should  be  taken  that  no  air  enters 
the  sinus  lest  sudden  death  should  follow,  as  in  Volk- 
mann's  case.'-"  In  the  same  volume  a  series  of  nine  ex- 
periments are  reported  on  dogs  by  Genzmer,  in  which 
there  was  aspiration  of  air  in  six.  See  also  Senn's  ex- 
periments.^' 

VII.  Treatment  of  the  Brain.  — The  first  practical  point 
to  notice,  after  the  dura  is  opened  and  haemorrhage  con- 
trolled, is  whether  the  brain  bulges  into  the  trephine 
opening.  If  it  does  so,  it  indicates  a  pathological  increase 
of  the  intracranial  pressure,  a  fact  of  the  highest  impor- 
tance, since  it  will  indicate  either  a  tumor,  abscess,  blood 
clot,  or  dropsy  of  the  ventricles.  Bulging  of  the  dura 
before  opening  it,  is,  of  course,  equally  significant. 

Next,  the  color  of  the  brain  should  be  observed.  A 
yellow  tinge  or  lividity  will  probably  indicate  a  tumor 
beneath  the  cortex.  If  the  brain  tissue  be  the  seat  of  an 
old  laceration  its  color  will  be  altered,  usually  a  dirty 
yellowish-brown.  Next,  the  condition  of  the  vessels  and 
the  perivascular  lymphatics  must  be  observed,  and  par- 
ticular notice  be  taken  if  there  are  any  yellow-white 
patches  on  them  that  may  indicate  any  old  mischief. 
Sometimes  the  membranes  and  convolutions  will  be 
densely  matted  into  a  yellowish  cicatrix.  In  a  number 
of  cases  I  have  seen  adema  of  the  membranes  sometimes 
so  great  as  to  obscure  the  sulci  and  convolutions  to  a 
marked  extent.  Precisely  its  significance,  how  far  it  is 
normal  and  how  far  pathological,  I  do  not  yet  know. 
Nicking  or  snipping  the  membrane  allows  the  serum  to 
escape,  and  the  sulci  and  convolutions  to  be  recognized. 

Next,  the  density  of  the  brain  must  be  appreciated  by 
the  touch.  If  there  be  an  abscess  or  dropsy  of  the  ven- 
tricles the  elastic  tension  will  be  increased,  but,  at  least 
in  dropsy,  it  will  be  very  soft.  If  there  be  a  large  tumor 
the  brain  substance  will  be  more  resistant  and  dense  than 


normal.  But  it  must  be  remembered  that  a  small  cere- 
bral tumor  at  any  distance  beneath  the  cortex  can  scarcely 
be  detected  by  this  means.  Should  any  hardness  be  de- 
tected, the  brain  substance  must  be  incised  and  careful 
search  instituted  by  the  finger  for  the  tumor  or  other 
pathological  condition.  If  the  finger  be  used  it  should 
be  the  little  finger  by  preference,  and  great  gentleness 
should  be  employed,  or  serious  laceration  of  the  brain 
substance  will  be  produced.  If  abscess  or  dropsy  be  sus- 
pected the  brain  may  be  explored  by  a  needle,  knife,  or 
grooved  director.  (For  their  comparative  value,  see  p. 
217.)  "Wright,'^  after  trephining  over  the  occipital  lobe, 
even  thrust  a  trocar  through  the  tentorium  down  into  the 
cerebellum  and  evacuated  an  abscess — a  procedure  I 
should  not  employ  ;  trephining  over  the  cerebellum  itself 
would  have  been  safer  and  better. 

Next,  the  presence  or  absence  of  pulsation  in  the  brain 
is  to  be  noted.  If  a  large  tumor,  abscess,  or  cyst  exist  it 
will  be  absent,  but  if  a  small  tumor,  cyst,  or  abscess  be 
separated  from  the  surface  by  any  considerable  layer  of 
normal  brain  tissue,  pulsation  may  be  present.  Altered 
brain  tissue  from  old  lacerations,  etc.,  will  generally 
pulsate. 

In  incising  the  brain,  the  knife  should  be  carried  down 
vertically  into  the  corona  radiata  in  such  a  manner  as 
to  avoid  damage  to  the  fibres  coming  from  adjacent 
portions  of  the  cortex,  and  the  incision  should  run  as 
nearly  as  possible  parallel  with  the  cerebral  vessels  which 
are  "  terminal." 

Should  the  brain  tissue  be  abnormal,  the  whole  ab- 
normal portion  must  be  removed.  It  is  important  in 
doing  this  to  remember  that,  while  we  should  guard 
against  producing  any  needless  paralysis  by  removing 
healthy  brain  tissue,  yet  it  is  of  prime  importance  that 
all  of  the  diseased  portion  should  be  removed.  If  there 
be  a  cortical  tumor  (unless  it  is  encapsulated  or  other- 
wise definitely  limited),  the  necessity  of  removing  a 
portion  of  adjacent  and  ap])arently  healthy  brain  tissue, 
so  as  to  get  beyond  the  limits  of  infiltration,  is  of  the 
greatest  importance.  If  the  tumor  be  subcortical,  it  can 
be  sought  for  by  the  finger  with  great  gentleness,  and 
be  removed  either  by  a  sharp  spoon  or  other  similar 
means,  together  with  a  suitable  adjacent  zone  of  healthy 
brain  tissue.  In  all  this  removal  of  tissue  adjacent  to 
the  tumor  we  can  cut  mucli  more  freely  antero-posteriorly 
than  vertically.  In  the  vertical  direction  we  encroach 
far  more  quickly  upon  adjacent  additional  centres  than 
we  do  in  the  antero-posterior  direction. 

VIII.  Recognition  of  the  Brain  Centre  Sought  for. — In 
certain  cases  of  Jacksonian  epilepsy  the  object  sought 
for  is  the  removal  of  the  centre  whence  the  discharging 
lesion  starts.  In  this  case  it  will  be  necessary  to  recog- 
nize such  centres  by  definite  methods.  In  some  cases 
the  membranes  and  the  convolutions  are  so  matted  to- 
gether, and  the  brain  substance  so  altered,  that  it  will  be 
impossible  to  recognize  the  sulci  and  the  convolutions. 
But  in  these  cases  it  is  scarcely  necessary  to  do  so,  inas- 
much as  all  the  damaged  tissue  should  be  removed,  and, 
as  before  stated,  we  must  even  encroach  to  some  degree 
upon  apparently  healthy  brain  tissue.  In  other  cases, 
however,  it  is  important  and  also  possible  to  recognize  the 
individual  sulci  and  the  convolutions,  and  to  determine 
the  precise  part  of  the  brain  that  is  the  seat  of  the  dis- 
charging lesion,  and  therefore  to  be  removed.  The  pro- 
longed aniline  lines  on  the  undisturbed  portion  of  the 
scalp,  indicating  the  position  of  the  fissure  of  Rolando, 
or  the  I'eapplication  of  the  cyrtometer  will  here  assist  us 
very  materially. 

In  only  four  published  cases,  up  to  the  writing  of  this 
paper  (December,  1888),  has  this  been  done,  viz.,  by  Hors- 
ley,'^*Keen,"  Deaver  and  Lloyd. "and  Nancrede,"  and  in 
each  case  most  satisfactorily.  This  is  best  accomplished 
by  means  of  an  ordinary  faradic  battery.  In  order  more 
handily  to  use  this  means  of  diagnosis,  I  have  had 
made  a  little  rubber  handle  with  two  insulated  points, 
the  stems  of  which,  being  flexible,  can  be  bent  toward 
each  other  or  separated  as  far  as  desired  (Fig.  4870). 

A  very  important  point  in  this  relation  is  stated  by 
Horsley  as  the  result  of  his  experiments  on  animals.    The 
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cortex  of  the  brain  soon  loses  its  excitability  for  electri- 
cal stimuli  when  bathed  with  antiseptic  solutions.  In 
any  such  case,  therefore,  it  is  desirable  that  the  search 
for  such  cortical  centres,  by  means  of  electrical  stimuli, 
should  be  done  immediately  after  the  opening  of  the 
dura,  and  bef<rre  any  antiseptics  have  been  applied. 
Possibly  hot  water  may  be  necessary  to  check  the  bleed- 
ing ;  but  experience  will  have  to  decide  whether  this 
also  may  not  dull  the  excitability  of  the  cortex,  though 
it  does  not  seem  probable  that  it  does.  When  once  recog- 
nized, I  have  suggested,  in  order  to  prevent  the  need  for 
repeated  and  possibly  injurious  applications  of  electricity, 


Fig.  4ST0. — The  Author's  Cerebral  Electrode. 


that  the  desired  centre  be  marked  by  an  aniline  pencil  or 
a  nick.  If  the  centre  is  to  be  removed  the  latter  would 
do  no  harm. 

IX.  Pltotography  of  the  Brain. — This  can  readily  be 
done  by  an  ordinarily  expert  amateur.  Dr.  Morris  J. 
Lewis  and  Dr.  J.  K.  Mitchell  have  helped  me  in  the  sev- 
eral cases  which  I  have  photographed,  and  we  were  of 
the  opinion  that  the  exposure  should  be  practically  in- 
stantaneous, and  with  the  most  sensitive  plates  made. 
Even  with  such  plates  there  may  be  difficulty  on  a  cloudy 
day  ;  and  the  danger  of  the  patient's  moving  and  the 
constant  oozing  of  the  blood,  make  it  necessary  to  have 
the  shortest  exposure  possible.  "Flash  powder"  (Blitz 
Pulver)  or  the  very  handy  magnesium  flash-lamp  may 
be  used  ;  but,  if  employed,  the  possible  firing  of  the 
ether  should  be  borne  in  mind.  In  the  hands  of  a  com- 
petent assistant,  the  photographing  is  scarcely  any  in- 
terruption to  the  operation.  But  I  have  been  disap- 
pointed in  the  results.  It  has  given  me  no  good  details 
of  the  field  of  operation,  owing  chiefly,  I  think,  to  the 
wet,  glistening  curved  surfaces,  and  the  deep  shadows 
at  the  point  of  excision.  I  would  prefer  to  have  a  rapid 
sketch  made  by  a  good  artist,  who  is  at  the  same  time 
an  anatomist. 

X.  Drainage.— The  question  of  drainage  of  the  brain 
is  a  recent  one,  but  should  be  conducted  on  precisely  the 
same  principle  as  drainage  for  other  parts  of  the  body. 
It  can  be  dealt  with  in  two  different  ways.  How  im- 
portant it  is  may  be  seen  by  the  fact  that  in  20  cases  of 
trephining  reported  by  Amidon,'*  in  which  free  drainage 
was  employed,  18  (ninety  per  cent.)  recovered  ;  while  in 
29  fatal  cases,  in  only  2  (6.8  per  cent.)  was  drainage  spe- 
cifically mentioned,  and  in  the  other  27  (93.2  per  cent.) 
no  mention  is  made  of  it ;  but  it  should  be  added  that  11 
of  these  were  almost  certainly  fatal. 

(1)  In  case  of  removal  of  a  tumor  or  of  a  portion  of  the 
brain  substance  for  epilepsy,  or  for  oedema,  the  best  re- 
sults are  obtained  by  combined  tubular  and  capillary 
drainage,  as  described  by  me  in  a  paper  read  before  the 
Philadelphia  Academy  of  Surgery.*' 

Mr.  Horsley  has  insisted  that,  in  such  wound  cavities, 
drainage  should  not  be  carried  on  by  the  tube  for  more 
than  twenty-four  hours.  The  arguments  that  he  pre- 
sents in  his  papers  above  referred  to,  and  from  which  I 
have  freely  drawn,  are  in  favor  of  this  method  of  pro- 
cedure, and  have  been  verified  by  results  in  a  number  of 
cases.  Drainage  is  especially  important  in  cerebral  sur- 
gery, where  we  wish  to  secure  union  by  the  first  intention, 
and  thus  to  secure  a  certain  amount  of  counter-pressure 
on  the  brain,  which  is  tending  to  force  itself  out  of  the 
opening  by  intracranial  pressure,  and  produce  hernia 
cerebri.  We  also  desire  that  the  flap  of  skin  shall  be 
separated  from  the  brain  beneath  by  a  cushion  of  soft 
connective  tissue.  These  conditions  are  best  obtained  by 
allowing  a  certain  amount  of  tension  in  the  wound  exu- 
dates within  the  cavity.  During  the  first  twenty-four 
hours  there  is  steady  oozing  of  blood  and  serous  fluid 
from  the  cut  surfaces.  This  is  best  removed  by  a  rub- 
ber drainage-tube  at  the  most  dependent  point  of  the 
incision,  as  the  patient  will  lie  in  bed.     Before  closing 


the  wound,  I  therefore  always  introduce  a  rubber  tube 
of  about  the  calibre  of  a  lead-pencil,  and  alongside 
of  it  a  bundle  of  horse  hairs.  As  is  my  habit  in  all 
other  wounds,  I  dress  it  at  the  end  of  twenty-four 
hours,  and  at  this  time  remove  the  tube,  leaving  the 
horse  hairs  in  place.  If  the  wound  fluids  subsequently 
collect  in  the  cavity  to  any  extent,  so  that  the  patient 
complains  of  pain  and  throbbing  in  the  wound,  Mr. 
Horsley  gently  opens  the  track  of  the  drainage-tube  with 
a  probe,  and  relieves  the  tension  in  this  manner,  without 
at  the  same  time  producing  an  opening  large  enough  to 
permit  a  hernia  cerebri.  My  own  method  is  to  retain 
the  horse  hairs  in  place  for  about  three  to  five  days. 
They  are  not  irritating,  and  they  serve  the  purpose  of 
slight  capillary  drainage,  after  the  same  fashion  as  the 
probe.  In  his  later  operations  for  the  removal  of  tumors 
or  epileptogenous  centres,  Horsley  has  even  omitted  all 
drainage  except  by  the  omission  of  a  suture  or  two,  and 
has  trusted  that  the  arachnoid,  like  the  peritoneum,  will 
absorb  the  effused  fluids.  Of  course,  in  case  of  abscess, 
wounds,  intracranial  haemorrhage,  etc.,  drainage  must 
he  most  carefully  provided  for  even  by  counter-openings, 
and  be  much  longer  maintained,  as  pointed  out  in  those 
sections. 

In  cases  of  operations  on  the  brain  I  have  usually,  but 
by  no  means  always,  found  considerable  bulging  of  the 
flap  during  the  first  few  days  after  the  operation.  This 
bulging,  if  it  does  not  become  too  great,  is  not  to  he  inter- 
fered with.  If  the  wound  is  reopened  at  the  end  of  a  few 
days  (as  I  did  in  my  case  of  tumor,  and  I  now  think  un- 
advisedly), we  shall  find  a  cavity  filled  with  delicate, 
spongy,  pink,  connective  tissue,  which  forms  an  elastic 
barrier  between  the  scalp  and  the  brain.  The  horsehairs 
pass  through  this  tissue,  and  by  their  slight  drainage  re- 
move any  undue  exudation. 

(2)  In  cases  of  abscess,  gunshot  wounds,  hsemorrhage, 
etc.,  or  in  cases  where  there  is  danger  of  infection,  the 
drainage  must  be  more  prolonged,  and  is  best  accom- 
plished by  rubber  tubing.  For  the  method  of  drainage 
in  these  conditions  the  reader  is  referred  to  other  por- 
tions of  this  paper  under  the  headings  mentioned. 

XI.  Replacement  of  the  Bone. — The  wisdom  of  replac- 
ing the  bone  is  still  a  question  sub  judice.  Mr.  Mac- 
ewen  first  showed  Jhe  possibility  of  replacing  the  bone 
by  mincing  it  up  into  small  pieces  and  spreading  it  over 
the  surface  of  the  reunited  dura.  Clark,  of  Glasgow, 
was  the  first,  I  believe,  to  replace  the  entire  trephine  but- 
ton with  success.  In  the  case  of  replacement  the  utmost 
care,  however,  must  be  given  to  the  button  from  the  mo- 
ment it  is  removed  to  its  replacement.  The  instant  that 
it  is  removed  it  should  be  placed  in  a  cup  containing  a 
warm  solution  of  bichloride  (1  to  2,000),  or  an  equivalent 
solution  of  carbolic  acid  (1  to  40),  or  artificial  blood  se- 
rum, as  suggested  by  Dercum.  This  cup  should  he 
placed  in  a  large  basin  in  which  lies  a  thermometer,  and 
hot  water  he  poured  into  the  outer  basin  from  time  to 
time  to  keep  the  temiDerature  always  between  105°  and 
100°  F.  It  should  he  the  duty  of  one  assistant  to  attend 
to  nothing  else  but  to  the  water  in  this  basin.  All  small 
fragments  are  also  placed  in  this  cup,  and  when  the  dura 
has  been  sutured  the  large  disks  of  bone  may  be  re- 
placed, together  with  a  suitable  number  of  the  small 
fragments  bitten  away  by  the  rongeur  forceps.  If  there 
be  more  than  one  large  button,  unless  it  is  absolutely 
necessary,  the  triangular  spur  or  spurs  between  the  tre- 
phine holes  should  not  be  removed  unless  necessary  to 
get  more  room,  as  they  assist  materially  in  keeping  the 
buttons  in  their  proper  places.  Should  the  membrane  be 
removed,  the  bone  cannot  be  thus  replaced.  In  one  case,'" 
I  successfully  adopted  the  following  expedient  :  I  bored 
the  centre-pin  hole  completely  through  the  bone,  and  at 
the  mai'gin  of  the  disk  made  another  hole,  also  by  the  cen- 
tre-pin of  the  trephine.  The  two  ends  of  a  chromic  cat- 
gut ligature  were  passed  through  these  openings,  and  by 
needles  these  two  ends  were  passed  through  the  scalp  and 
tied  on  the  outside.  The  union  to  the  scalp  was  com- 
plete, and  the  aperture  in  the  skull  was  almost  entirely 
closed  by  the  callus.  If  the  opening,  after  removing  the 
disk  of  bone,  has  been  enlarged  by  the  rongeur  forceps, 
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the  small  fragments  cannot  be  secured  in  this  manner, 
but  it  is  entirely  possible  to  fill  up  any  small  gap  by  a 
button  from  the  back  of  a  lamb's  skull,  trimmed  by  a 
rongeur  forceps  to  suit  the  opening,  and  secured  in  the 
same  way  ;  I  find  that  the  back  of  a  lamb's  skull  has 
nearly  the  same  curve  and  thickness  as  a  man's.  One 
good  button  can  be  gotten  from  it,  and  it  is  possible  that 
two  might  be  obtained  at  a  pinch. 

In  my  third  case  I  replaced  a  large  button  and  about 
fifteen  pieces  bitten  out  by  a  rongeur  forceps,  and  the 


Fig.  4871 Heplaced  Button  of  Bone.    Inner  surface. 

skull  was  so  completely  restored  that,  excepting  for  the 
scar  and  a  slight  flattening  of  the  skull,  one  would  not 
know  that  it  had  ever  been  trephined.  Figs.  4871  and 
4872,  in  the  so  far  unique  case  of  Burrell,^'  show  how  com- 
plete the  union  may  be  after  replacement  of  a  trephine  but- 
ton. Further  experience  will  prove  whether  the  restora- 
tion and  integrity  of  the  skull,  together  with  the  slight  flat- 
tening which  probably  will  always  accompany  it,  is  more 
desirable  than  leaving  the  aperture  protected  only  by  the 
scalp.  The  restoration  of  the  skull  to  its  natural  condi- 
tion would  seem  to  be  most  desirable,  but  inasmuch  as 
some  flattening  may,  and  in  most  cases  does,  take  place, 
whether  this  will  do  any  harm  is  a  question  which  must 
be  decided  by  a  larger  experience.  If  the  skull  prove  to 
be  very  thick,  and  chiefly  of  compact  tissue,  I  should 
certainly  very  much  question  the  advisability  of  replac- 
ing the  button  of  bone.     One  such  case  I  have  known 


Fig.  4872.— Outer  Surface  of  the  same  Button, 


to  become  necrosed  after  seeming  union  for  about  ten 
weeks,  but  there  were  other  complications  in  this  opera- 
tion which  vitiated  the  result,  independently  of  the 
character  of  the  bone-disk.  In  case  the  bone  is  not  re- 
placed it  will  be  well  for  the  patient  to  wear  a  skull-cap 
into  which  is  sewed  a  metal  plate  somewhat  larger  than 
the  opening,  as  a  protection  against  blows  and  falls. 
If  a  drain-tube  has  to  be  placed  under  the  bone,  a  piece 
should  be  bitten  out  of  its  edge  by  the  rongeur  forceps 
to  allow  for  the  passage  of  the  tube. 

XII.  Closure  and  Later  Ti-eatment  of  tTie  Wound.— B.xm- 
orrhage  having  been  checked,  the  dura  sutured  as  de- 
scribed on  p.  310,  and  the  bone  replaced  with  provision 


for  drainage,  the  scalp  should  now  be  replaced  and 
secured  with  either  catgut  or  disinfected  silk  sutures, 
with  a  number  of  strands  of  horse-hair  placed  between 
the  scalp  and  the  bone.  An  abundant  dressing  covered 
with  "rubber  dam"  or  " mackintosh "  (though  on  ac- 
count of  the  cloth  in  the  mackintosh  I  prefer  "rubber 
dam  ")  is  to  be  applied  and  retained  in  place  by  suitable 
bandages.  The  dressing  will  most  probably  be  satu- 
rated with  blood  and  serum  at  the  end  of  a  few  hours. 
If  so,  the  wound  should  be  redressed.  At  the  end  of 
twenty-four  hours  the  wound  should  always  be  redressed, 
when,  as  already  directed,  the  drainage-tube  is  to  be  re- 
moved. The  next  dressing  should  not  be  done  until 
the  wound  fluids  have  saturated  the  dressing  to  its 
margin.  Should  this  not  occur,  however,  by  the  fifth 
day,  it  is  my  rule  then  to  redress  the  wound  for  the 
purpose  of  removing  the  horse-hair,  and  also  any  stitches 
that  may  be  no  longer  needed.  In  operations  on  the 
brain  in  which  the  bulging  above  referred  to  has  pro- 
duced some  tension  on  the  stitches,  it  is  best  not  to  re- 
move them  too  early  ;  but  usually  they  may  be  taken  out 
by  the  seventh  or  eighth  day,  and  some  of  them  by  the 
fifth.  If  by  the  fifth  day  primary  union  has  been  se- 
cured, a  mere  protective  sublimate  dressing  may  be  ap- 
plied. In  a  few  days  this  may  be  dispensed  with,  but 
the  patient,  on  account  of  his  shaven  head,  should  wear 
a  skull-cap,  or  some  other  means  against  taking  cold. 

XIII.  Bapidity  of  Becovery. — If  the  case  be  not  one 
with  active  inflammation,  and  if  union  by  first  intention 
has  been  secured,  the  patient  should  be  well  within  a  week 
or  ten  days,  without  an  elevation  of  temperature  much 
above  100°  F.,  and  possibly  not  even  up  to  that  point. 
The  bowels  and  the  diet  should  receive  the  ordinary  care. 

One  thing  is  of  the  greatest  moment  after  such  opera- 
tions. No  excitement,  study,  business,  household  cares, 
or  mental  worry  should  be  permitted  for  several  weeks, 
or,  better,  for  several  months,  after  the  operation.  As 
j'et,  it  is  too  early  in  the  history  of  cerebral  surgery  to 
dogmatize  upon  this  point,  but  we  should  certainly  keep 
on  the  safe  side  and  bar  out  any  possible  cause  for  harm 
for  a  long  time. 

XIV.  Secondary  Operations. — A  few  of  these  have  been 
done.  Mr.  Horsley  has  referred  to  some  in  his  paper. 
Naiicrede"  has  reported  one,  and  Stokes*  another  by 
Franks.  The  membranes  will  commonly  be  found  to  be 
quite  adherent  to  each  other  and  to  the  brain  tissue,  and 
if  it  be  necessary  to  dissect  them  off  the  latter,  it  is  almost 
inevitable  that  some  portion  of  the  outer  layer  of  the  cor- 
tex will  be  removed  along  with  them,  producing  paresis  in 
the  centres  thus  encroached  upon  ;  hence,  it  should  be 
done  with  the  greatest  gentleness  and  care.  The  cica- 
tricial tissue  between  the  brain  and  the  bone  very  like- 
ly will  be  quite  vascular,  and,  possibly,  traversed  by 
large  veins.  Should  the  dura  not  have  been  opened  at 
the  first  operation,  it  will  still  be  adherent  to  the  Israin 
itself,  and  probably  covered  by  a  layer  of  granulation  and 
cicatricial  tissue,  which  must  be  dealt  with  according  to 
the  needs  of  each  case. 

XV.  The  Limits  of  Operative  Lnierference  with  the  Brain. 
— Just  how  far  we  can  safely  interfere  with  the  bones  of 
the  skull  and  with  the  brain,  is  as  yet  a  question  sub 
judice.  Twelve  years  ago  I  perforated  the  squamous 
bone  and  passed  a  probe  between  the  dura  and  along  the 
petrous  bone  to  a  depth  of  two  inches,  in  a  search  for  an 
abscess.  I  found  no  pus,  but  the  search  did  neither  good 
nor  harm.  Weir  ^'  has  proposed,  in  a  case  of  aural  dis- 
ease with  subsequent  cerebral  mischief,  in  a  similar  man- 
ner to  lift  the  dura  to  a  point  corresponding  to  the  roof 
of  the  tympanum  ;  and  if  need  be,  in  suppurative  menin- 
gitis of  the  middle  fossa,  to  open  the  dura  and  drain  the 
fossa.  He  has  well  likened  the  petrous  bone  to  the  ap- 
pendix vermiformis,  as  a  focus  of  inflammation  followed 
by  suppurative  processes  in  the  dura  or  arachnoid,  either 
local  or  general.  It  is  followed,  therefore,  by  external 
pachymeningitis  and  extra-dural  abscess,  internal  suppu- 
rative meningitis,  or  cerebral  or  cerebellar  abscess,  all  of 
which  he  suggests  may  be  similarly  relieved  by  opera- 
tion, (See  Extra-dural  Abscess,  p.  217,  for  the  realization 
of  this  suggestion  in  that  form  of  disease.)    The  same 
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excellent  surgeon  has  shown  (and  I  have  verified  the  pro- 
cedures partly  on  the  living  and  partly  on  the  cadaver) 
that  the  cerebellum  can  be  lifted  far  enough  to  obtain  a 
view  nearly  to  the  foramen  magnum  ;  the  same  foramen 
can  be  reached  by  the  finger  on  the  inside,  and  from  the 
outside  both  by  the  eye  and  finger  ;  the  longitudinal  and 
lateral  sinuses  can  be  safely  uncovered  and  separated 
from  the  skull ;  and  the  frontal  lobe  can  be  lifted  far 
enough  to  expose  the  anterior  clinoid  processes. 

Horsley  has  reached  an  exostosis  of  the  orbit  almost 
at  the  optic  foramen,  and  has  stated  that  the  tumor  of 
the  auditory  nerve,  reported  to  the  Neurological  Society 
of  London  by  Dr.  Sharl^ey,''  could  have  been  removed 
by  incision  of  the  tentorium  and  ligature  of  the  lateral 
sinus. 

Other  cases,  in  this  paper  and  elsewhere,  show  that  the 
sinuses  may  be  tied  and  exsected  ;  a  very  large  part  of 
the  surface  of  the  skull,  up  to  even  the  size  of  the  palm, 
or  even  more,  may  be  taken  out ;  large  tumors,  up  to 
over  four  ounces,  may  be  successfully  removed,  and  con- 
siderable areas  of  brain  tissue  may  be  cut  away  with 
safety  and  advantage.  How  far  this  latter  interference 
may  be  carried  we  cannot  yet  say  with  certainty,  but  in 
the  at  present  so-called  "  latent  zones,"  at  least,  it  is  prob- 
able that  the  interference  may  be  much  larger  than  is  now 
believed. 

A  large  portion  of  the  base  of  the  brain  can  certainly 
be  explored  by  the  finger,  the  eye,  and  the  probe  or  di- 
rector, and  the  substance  of  the  brain  can  be  punctured 
almost  with  impunity,  repeatedly  and  to  a  depth  of  two 
and  one-half  inches,  without  leaving  any  injurious  trace 
behind. 

I  have  shown  also  that  the  lateral  ventricles  can  be 
safely  reached.  Baldwin's  case  (p.  329)  shows  that  even 
a  wound  involving  them  is  not  necessarily  fatal. 

Experience  will  doubtless  add  much  to  the  above  possi- 
bilities. 

Cerebral  Abscess. — In  the  first  volume  of  this 
Handbook  there  is  a  valuable  article  on  Abscess  of  the 
Brain,  to  which  I  must  refer  the  reader  for  more  detailed 
information  than  I  shall  be  able  to  give.  But  in  the 
three  years  that  have  elapsed  since  that  paper  was  pub- 
lished we  have  made  great  progress  in  the  diagnosis, 
and  especially  in  the  treatment,  of  cerebral  abscess,  and 
this  will  justify  somewhat  of  a  seeming  repetition. 

Causes. — Nearly  one-half  of  the  cases  of  abscess  of  the 
brain  arise  from  a  suppurative  process  in  the  ear.  Oc- 
casionally they  arise  from  its  acute  inflammation  ;  but 
much  more  frequently  they  are  a  sequel  of  chronic  ear 
disease.  Occasionally  they  will  follow  even  a  few  weeks 
after  suppuration,  but  they  are  far  more  commonly  a 
sequel  years  after  scarlet  fever,  or  some  other  exanthem, 
has  set  up  a  discharge  from  the  ear.  The  situation  of 
such  abscesses  is  most  frequently  in  the  temporo-sphe- 
noidal  lobe. 

Barr,^'  in  76  cases  of  cerebral  abscess  following  dis- 
ease of  the  ear,  found  55  in  the  temporo-sphenoidal  lobe, 
13  in  the  cerebellum,  4  both  in  the  cerebrum  and  cere- 
•bellum,  2  in  the  pons,  and  1  in  the  peduncle.  When 
situated  in  the  temporo-sphenoidal  lobe  they  are  not  nec- 
essarily directly  in  contact  with  the  petrous  bone,  but 
may  be  separated  from  it  by  even  an  inch  of  apparently 
healthy  brain  tissue.  They  reach  the  cerebellum  usually 
by  the  track  of  the  lateral  sinus,  in  which  very  often 
thrombosis  occurs.  The  mastoid  cells  are  very  fre- 
quently, but  not  always,  involved.  The  discharge  is 
almo3t  always  fetid. 

The  next  most  frequent  cause  is-  injury.  Frequently 
this  injury  has  not  been  very  severe,  but  even  a  small 
scalp  wound,  if  it  becomes  septic,  may  involve  the 
bone,  the  veins,  or  the  lymphatics,  and  then  the  enceph- 
alon.  Moreover,  if  recovery  apparently  takes  place,  the 
patient  is  by  no  means  safe,  as  a  number  of  instances 
are  on  record  wh(3re  several  weeks  or  months,  and  in 
some  instances  even  a  number  of  years,  have  elapsed 
between  the  infliction  of  the  injury  and  the  develop- 
ment of  the  abscess.  A  most  remarkable  case  of  late 
development  of  abscess,  and  of  its  correct  localization, 
is  given  by  Mr.  Darner  Harrisson  in  the  Brituh  Med- 


ical Journal,  April  21,  1888.  A  boy,  aged  fifteen,  had 
received  a  severe  blow  on  the  left  side  of  the  head  when 
four  or  five  years  of  age.  No  severe  symptoms  followed 
the  wound,  but  nine  or  ten  years  later,  for  about  a  year 
before  his  admission,  twitching  and  flexion  of  the  wrist, 
biceps,  and  deltoid,  had  been  observed.  Eight  days 
before  his  admission  he  had  received  a  blow  on  the 
right  side  of  the  head  from  a  pair  of  tongs.  Three  days 
after  this  accident  a  convulsion  on  the  right  side  of 
the  body  suddenly  set  in,  beginning  in  the  arm,  then 
spreading  to  the  face  and  leg,  and  followed  by  pa- 
ralysis of  the  right  side  of  the  body.  Repeated  con- 
vulsions followed  his  admission.  Mr.  Harrisson  tre- 
phined the  boy,  not  at  the  site  of  the  last,  but  at  the  cica- 
trix of  the  first,  injury,  and  eventually  evacuated  four 
drachms  of  fetid  pus,  and  the  boj'  made  an  uninterrupted 
recovery.  Macewen  {loe.  cit.)  reports  a  remarkable 
case  in  which  an  acute  abscess  developed  later  in  the 
periphery  of  an  old  encysted  abscess.  After  evacuating 
several  oimces  of  pus,  the  old  abscess  appeared  "  like  a 
tennis-ball  floating  in  a  sea  of  pus."  Wagner  (loe.  cit.) 
gives  two  cases  of  abscess,  arising  seven  and  nine  years 
respectively  after  falls,  without  any  external  wound ; 
and  Souques'*  reports  one  of  abscess  arising  eleven 
years  after  a  fracture  of  the  skull. 

If  the  injury  is  followed  by  meningitis,  this  will  usu- 
ally develop  within  three  or  four  days,  but  should  it  re- 
sult in  abscess  rather  than  in  meningitis,  it  will  not  usu- 
ally form  earlier  than  at  the  end  of  the  first  week.  The 
situation  of  an  abscess  after  a  blow  or  fall  is  almost 
invariably  under  the  site  of  the  injury,  but,  as  is  shown 
by  Macewen's  earliest  case,  Harrisson's,  and  others,  the 
location  of  the  abscess  must  he  fixed  by  considering  not 
only  the  site  of  the  injury,  but  the  focal  symptoms  as 
shown  by  cerebral  localization — e.g.,  in  Macewen's  case 
the  abscess  was  in  Broca's  lobe,  but  the  cicatrix  was  on 
the  forehead. 

Still  another  occasional  cause  is  localized  meningitis. 
Of  this,  perhaps,  the  most  instructive  case  yet  recorded 
is  that  found  in  the  very  able  paper  of  Mr.  A.  E. 
Barker,'"  in  which  the  pus,  accumulating  undoubtedly 
between  the  island  of  Reil  and  the  operculum,  produced 
upward  pressure  on  the  motor  centres  for  the  face  and 
arm.     Complete  recovery  followed  the  operation. 

Metastatic  abscess  occurs  not'infrequently  in  the  brain 
as  a  result  of  various  conditions,  even  in  distant  organs, 
such  as  gangreneof  the  lung,  fetid  bronchitis,  and  bron- 
chiectasis. Tubercular  abscesses,  also,  are  sometimes 
seen,  but  in  both  these  cases  the  abscesses  are  usually 
multiple,  and  hold  out  but  little  hope  for  any  success- 
ful surgical  treatment.  Wernicke  and  Hahn ''  and 
Frankel  '^  have  reported  two  cases  of  tubercular  abscess 
which  were  single. 

Symptoms. — The  symptoms  of  cerebral  abscess  may 
be  arranged  in  three  categories.  First:  Those  due  to  the 
suppurative  process  itself .  Secondly:  Symptoms  arising 
from  general  pressure.     Thirdly :  Focal  symptoms. 

First :  Among  the  symptoms  arising  from  the  suppu- 
rative process  itself,  the  most  important  is  fever,  and  it 
is  especially  noteworthy  that  the  temperature  is  either 
normal  or  subnormal  most  of  the  time,  even  when  the 
gravest  general  symptoms  exist.  The  temperature,  how- 
ever, does  sometimes  rise,  especially  toward  the  end,  often 
attended  by  delirium,  but  will  generally  subside  quickly, 
only  to  rise  again  after  an  interval  if  the  patient  survive 
long  enough.  V.  Bergmann  and  others  state,  however, 
that  the  local  cranial  temperature  in  abscess  will,  rise. 
If,  therefore,  symptoms  of  serious  intracranial  pressure 
exist,  if  the  general  temperature  is  normal  or  subnormal, 
while  the  local  temperature  shows  a  rise  and  the  pulse  is 
slow,  the  first  thought  of  the  surgeon  should  be  to  seek 
for  evidence  of  abscess  of  the  brain.  A  chill  not  uncom- 
monly occurs,  but  may  be  absent.  Of  course,  there  will 
be  loss  of  appetite,  vomiting,  general  malaise,  etc..  Somer- 
ville  '"  has  stated  that  when  pus  is  present  in  the  brain, 
the  chlorides  in  the  urine  will  be  below  the  norm  and 
the  phosphates  above,  but  I  know  of  no  confirmatory 
examinations  of  this  important  assertion. 
Secondly  :  Among  the  pressure  symptoms,  headache 
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liolds.  an  important  place.  It  is  almost  invariably  pre- 
sent, and  not  uncommonly  of  an  extreme  and  severe 
type,  so  that  the  patient  will  constantly  moan  ;  and  if  he 
be  sufficiently  intelligent,  this  will  be  the  one  thing  of 
which  he  will  complain.  It  is  apt  to  become  worse,  and 
when  the  temperature  occasionally  rises  it  is  often  located 
distinctly  at  the  focus  of  the  lesion,  but  sometimes  is 
general.  It  does  not,  therefore,  always  serve  as  a  guide 
to  the  situation  of  the  abscess.  The  pulse  is  almost 
always  slow,  and  may  even  fall  to  thirty  or  forty  in  the 
minute.  Respiration  is  often  of  the  Cheyne-Stokes  type. 
The  mental  condition  is  very  soon  impaired,  and  grad- 
ually, as  the  pressure  increases,  becomes  worse  and  worse 
until  the  patient  may  become  comatose.  Not  seldom  the 
bowels  and  bladder  will  be  evacuated  involuntarily.  Con- 
vulsions of  an  epileptic  type  often  occur,  but  not  usually 
when  the  abscess  is  situated  in  the  temporo-sphenoidal 
lobe.  Sometimes  convulsions  will  be  the  very  first  acute 
symptom.  Muscular  twitchings  may  occur,  and  if  so, 
their  occurrence  will  often  point  to  the  cortical  centre 
involved.     Sensation  is  not  usually  much  impaired. 

The  presence  or  absence  of  choked  disk  does  not  seem 
to  be  pathognomonic,  as  it  is  sometimes  present  and  some- 
times absent.  When  present,  even  if  bilateral,  it  is  almost 
always  more  marked  on  the  side  of  the  lesion,  though 
this  is  sometimes  reversed.  Not  uncommonly  there  will 
be  ptosis,  and  sometimes  paralysis  of  the  entire  third 
nerve,  while  the  sixth  may  escape ;  though  sometimes 
the  reverse  is  the  case.  The  pupil  of  the  same  side  is 
generally  dilated,  and  more  or  less  Immobile.  Almost 
all  the  symptoms  of  pressure  vary  from  time  to  time,  and 
the  patient's  general  condition  fluctuates  in  a  remarkable 
degree,  sometimes  simulating  recovery,  soon  to  relapse 
again  into  a  worse  state  than  before.  Theoretically,  there 
should  probably  be  deafness  of  the  opposite  ear  if  the 
first  or  second  temporal  convolution  is  involved  ;  but  this 
symptom  is  very  uncertain. 

"When  the  abscess  is  situated  in  the  cerebellum,  the 
diagnosis  is  apt  to  be  very  obscure.  Occipital  head- 
ache and  rigidity  of  the  neck  muscles  often  exist.  Inco- 
ordination of  movement,  and  especially  an  unsteady, 
drunken  gait,  indicates  pressure  upon  the  middle  lobe. 
Vomiting  and  vertigo  are  frequent  and  persistent.  If 
these  symptoms  exist  with  tenderness  on  pressure  and 
pain  on  percussion  over  the  cerebellum,  they  may  point 
definitely  to  the  cerebellum.  Optic  neuritis  is  not  frequent 
in  cerebellar  abscess.  But  here,  above  all  other  localities, 
the  remark  of  von  Bergmann  eminently  applies:  "The 
technique  of  the  evacuation  of  brain  abscess  no  longer  de- 
ters us  from  operating.  All  progress  in  treatment  must  de- 
pend chiefly  upon  diagnosis."  It  is,  therefore,  especially 
important  that  all  cases  of  brain  abscess  should  be  ob- 
served and  repoi'ted  with  the  minutest  and  most  exact 
detail,  especially  if  there  is  any  suspicion  of  the  cere- 
bellum being  involved,  in  order  that  we  may  learn  how 
to  make  a  more  exact  diagnosis. 

At  present  the  condition  of  "the  reflexes  is  not  known 
with  sufficient  accuracy  to  be  of  much  value  in  diagnosis, 
though  they  are  probably  increased  on  the  side  of  the 
lesion.  Their  study  is  therefore  all  the  more  important, 
not  only  in  abscess  but  in  all  other  cranial  lesions. 

Thirdly ;  The  symptoms  by  which  the  locality  of  an 
abscess  may  be  inferred  are  chiefly  those  which  are  so 
admirably  described  in  general  by  Dr.  M.  Allen  Starr,  in 
Vol.  I.  of  this  Handbook,  under  the  head  of  "Brain, 
Diagnosis  of.  Local  Lesions  in  the."  I  need,  therefore, 
only  briefly  recall  a  few  leading  facts.  The  left  temporo- 
sphenoidal  lobe  being  adjacent  to  Broca's  convolution,  a 
very  common  result  of  abscess  in  this  lobe  would  be 
motor  aphasia.  If  the  abscess  is  of  such  size  as  to  press 
upon  the  inferior  centres  of  the  motor  region,  paralysis 
or  paresis  of  the  opposite  side  of  the  face  would  probably 
be  first  induced,  followed  by  paralysis  of  the  arm,  and 
occasionally  even  complete  hemiplegia  of  the  opposite 
side.  If  the  ear  disease  has  implicated  the  seventh 
nerve  in  its  passage  from  the  petrous  bone,  there  will  be, 
of  course,  palsy  of  the  same  side  of  the  face.  Sometimes 
there  will  be  a  distinct  squint  from  paralysis  of  the  sixth 
nerve.     Especially  are  all  localizing  symptoms  valuable 


in  those  cases,  which  are  not  altogether  rare,  in  which 
there  is  a  suppurative  discharge  from  loth  ears. 

Mr.  Barker  has  suggested  that  at  the  operation  the 
mastoid  foramen,  through  which  passes  a  small  vein  to 
the  lateral  sinus,  should  be  laid  bare  and  an  examination 
for  pus  be  made.  Should  pus  be  found  exuding  from 
this  foramen,  it  would  certainly  be  a  most  valuable  sign  ; 
but  thus  far  I  do  not  know  that  its  examination  has 
proved  to  be  of  positive  vahie.  The  foramen  (Figs.  4873 
and  4874,  €)  lies  one  and  one-fourth  inch  behind,  and  about 
one-fourth  inch  below,  the  external  meatus,  at  the  base  of 
the  mastoid  process. 

Should  the  abscess  exist  in  the  frontal  lobe,  as  is  some- 
times the  case  from  nasal  disease,  but  little  information 
can  be  derived  from  localizing  symptoms,  this  lobe  be- 
ing a  " latent"  region.  In  the  occipital  lobe  the  same  is 
true,  unless  the  cuneus  is  involved,  when  hemianopsia 
on  the  same  side  of  each  retina  would  certainly  follow. 
Should  the  angular  or  supramarginal  gyrus  be  involved 
in  the  lesion,  the  state  of  the  pupil  may  possibly  give 
valuable  information.  In  the  American  Journal  of  the 
Medical  Sciences  for  October,  1888,  pp.  349  and  355,  Dr. 
Oliver  has  described  a  species  of  monocular  Argyll- 
Robertson  pupil,  which  seems  to  promise  to  be  of  value 
in  lesions  of  this  region. 

The  temperature  of  the  two  sides  of  the  head  should 
always  be  carefully  taken,  and  in  doing  so  it  should  be 
remembered  that  the  left  side  is  normally  hotter  than  the 
right  (Gray  and  Seguin,  Arch.  Med.,  December,  1879). 
Should  abnormal  variation  of  the  local  temperature  be 
observed,  it  would  be  a  valuable  indication,  but  one  that 
as  yet  is  not  sufficient  to  localize  an  abscess  with  absolute 
certainty. 

Percussion  and  pressure  on  the  head  are  also  valuable, 
but  alone  are  not  to  be  relied  on  absolutely.  Taken  with 
other  symptoms,  they  may  assist  materially  in  the  localiza- 
tion of  an  abscess,  flulke '"'  records  an  instance  of  a  tender 
spot  above  the  ear  in  a  case  of  abscess  in  the  cerebellum  ; 
and  another  of  a  tender  spot  over  the  occiput  with  an 
abscess  in  the  temporo-sphenoidal  lobe.  Pain  on  percus- 
sion, but  not  spontaneously  complained  of,  in  the  opinion 
of  Ferrier,  is  of  greater  value  than  mere  tenderness  on 
pressure.  Pressure  and  percussion  are  of  value  in  diag- 
nosticating cerebellar  abscess  from  cerebral  in  many 
cases.  Should  the  abscess,  as  occasionally  happens,  be 
extra-dural,  its  locality  would  almost  certainly  be  indi- 
cated by  oedema  of  the  overlying  scalp.  This,  therefore, 
should  always  be  looked  for. 

Differential  Diagnosis. — First,  Meningitis :  This  is  often 
a  very  difficult  differential  diagnosis.  In  meningitis  there 
will  usually  be  delirium,  delusions,  photophobia,  contrac- 
tion of  the  pupils,  convulsive  facial  twitchings,  high  gen- 
eral temperature,  and  marked  rigidity  of  the  neck  mus- 
cles, all  develoi^ing  rapidly  after  an  injury  or  from  dis- 
ease of  the  ear,  or  in  a  strumous  patient. 

Secondly  ;  Mastoid  disease,  following  purulent  otitis 
medift,  sometimes  gives  rise  to  serious  cerebral  disturb- 
ance. Trephining  the  mastoid — which  in  nearly  all  cases 
of  cerebral  abscess,  at  least  from  ear  disease,  will  precede 
the  opening  of  the  skull — will,  in  general,  quickly  differ- 
entiate this  from  intracranial  abscess.  As  a  rule,  th  emas- 
toid  region  will  be  swollen,  oedematous,  and  painful  ;  in 
other  words,  will  present  the  usual  evidences  of  mastoid 
disease.  For  the  diagnosis  from  extra-dural  abscess  aris- 
ing from  mastoid  disease,  see  p.  217. 

Thirdly  :  Thrombosis  of  the  lateral  sinuses  and  pyamia 
would  most  likely  involve  the  internal  and  external  jug- 
ular veins,  into  which,  most  probably,  the  thrombus 
would  extend.  They  would  be  hard,  cord-like,  and 
painful,  and  the  veins  of  the  face  would  almost  certainly 
be  turgid  and  swollen.  Besides  this,  very  probably,  there 
would  be  general  symptoms  of  pysemia,  such  as  involve- 
ment of  the  joints,  lungs,  liver,  etc.  The  axillary  tem- 
perature also  would  never,  as  in  abscess,  be  near  or  below 
the  normal.  There  would  almost  certainly  be  rigors,  pro- 
fuse sweating,  and  great  general  prostration,  without  such 
marked  dulling  of  the  intellect  as  exists  in  abscess. 

Fourthly  :  Tumor.  While  in  most  cases  the  diagnosis 
between  abscess  and  tumor  can  be  pretty  clearly  made. 
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yet,  in  not  a  few  cases,  the  diagnosis  is  difficult  and  some- 
times impossible.  Usually  the  development  of  a  tumor  is 
very  slow,  and  is  attended  with  distinct  focal  symptoms 
from  the  time  when  its  existence  is  first  manifested. 
AYhile  the  development  of  abscess  may  be  deferred  in  its 
outbreak,  yet  once  started,  it  usuall}'  runs  a  much  more 
rapid  course.than  a  tumor.  Moreover,  abscess  has  usuallj' 
some  evident  cause,  as  either  injury,  aural  or  nasal  dis- 
ease, etc.  Tumor  sometimes  develops  as  a  result  of  in- 
jury, but  more  commonly  without.  In  tumor  the  optic 
neuritis  is  almost  always  double,  and  usually  more  in- 
tense than  in  the  case  of  abscess.  In  abscess,  also,  choked 
disk  is  much  rarer,  and  if  present,  it  is  not  rarely  unilat- 
eral instead  of  bilateral,  and  may  be  on  the  side  oppo- 
site to  the  abscess  rather  than  on  the  same  side  (Ferrier 
and  Horsley's,  Barker  and  Gower's  cases). 

"While  tumor  sometimes  exists  in  the  temporo-sphenoi- 
dal  lobe  or  in  the  cerebellum,  yet  abscess  is  far  more 
common  in  these  situations.  In  other  parts  of  the  brain 
tumor  is  far  more  common  than  abscess.  If  syphilis  exist 
as  a  cause,  it  is  far  more  likely  to  give  rise  to  tumor  than 
to  abscess.  The  temperature  is  not  apt  to  rise  in  either 
case.  Rapid  and  sharp  fluctuations  in  the  general  con- 
dition of  the  patient  would  be  more  suggestive  of  abscess 
than  of  tumor ;  slow  fluctuations  are  more  common  in 
tumor.  Emaciation  without  sufficient  cause  sometimes 
attends  abscess. 

Surgical  Treatment. — The  almost  uniform  mortality 
that  attends  abscess  of  the  brain,  if  not  relieved,  renders 
any  means  that  holds  out  a  reasonable  prospect  of  relief 
a  necessity.  Ver}-  many  such  cases  of  abscess  have  been 
operated  upon  successfully  by  trephining,  even  so  long 
ago  as  when  Dupuytren  and  others  boldly  punctured 
the  brain.  So  early  as  August,  1849,  Detmold*'  even 
punctured  the  ventricle  itself  and  evacuated  an  ab- 
scess, and  Dr.  George  R.  Morehouse,  of  Philadelphia, 
informs  me  that  he  did  the  same  during  the  late  Civil 
AYar.  All  this  was  done  with  boldness,  it  is  true,  but 
we  must  also  add,  that,  in  the  majoritj-  of  cases  it  was 
rather  the  result  of  happy  chance  than  of  scientific  pre- 
cision. 

The  operation  has  entered  upon  an  entirely  new  career 
since  the  establishment  of  the  doctrines  of  cerebral  local- 
ization. Abscesses  in  the  brain,  in  the  last  few  years, 
have  been  frequently  and  accurately  localized,  and  suc- 
cessfully operated  upon, 'by  a  number  of  surgeons. 

When  abscess  from  ear  disease  is  suspected,  the  mas- 
toid should,  in  most  cases,  first  be  trephined  and  care- 
fully washed  out.  Should  this  operation  not  give  relief, 
then  we  must  proceed  further  and  trephine  the  skull. 
But  before  this  is  done,  the  ear  and  mastoid  should  be 
most  carefully  cleansed  with  a  borated  solution  and  filled 
with  powdered  boric  acid,  in  order  to  prevent  any  pos- 
sible infection  of  the  brain.  The  head  should  be  shaved, 
certainly  over  a  large  area,  or  better,  entirel_y,  and  the 
scalp  cleaned  and  disinfected  in  accordance  with  the 
method  already  described. 

The  question  as  to  where  the  trephining  shall  be  done 
is  an  important  point.  As  already  related,  even  in  case  of 
abscesses  arising  from  injury,  the  scar  is  not  always  over 
the  point  at  which  the  abscess  exists.  It  must  be  located 
by  cerebral  localization  quite  as  much  as  by  the  site  of 
the  external  lesion.  Moreover,  tenderness  on  pressure  is 
not  always  a  reliable  indication  of  the  site  at  which  the 
trephining  should  be  done,  though  tenderness  on  percus- 
sion is  a  more  reliable  sign. 

In  order  to  attack  an  abscess  in  the  temporo-sphenoidal 
lobe  two  points  are  advocated.  Mr.  Caird,''*  who  oper- 
ated on  Greenfield's  case,  applied  the  centre-pin  of  the 
trephine  li  inch  behind  the  external  angular  process, 
and  nearly  one  inch  above  the  zygoma.  This  seems  to 
me  a  very  undesirable  point,  because  it  would  generally 
strike  the  middle  meningeal  artery  at,  or  just  below, 
the  antero-inferior  angle  of  the  parietal  bone,  where  the 
artery  not  infrequently  passes  through  a  bony  canal, 
and  might  give  rise  to  haemorrhage  which  would  at  least 
be  troublesome. 

A  point  i  of  an  inch  in  front  of  the  meatus,  and  li 
inch  above  Reid's  "  base-line,"  was  the  spot  I  selected 


in  a  case  of  trephining  for  supposed  cerebral  abscess,*' 
for  reasons  there  given.  It  is  better  than  Mr.  Caird's, 
I  think,  as  it  avoids  the  artery  and  even  its  posterior 
branch,  and  gives  access  to  the  temporo-sphenoidal  lobe 
at  about  its  middle  ;  but  the  danger  of  wounding  the  mid- 
dle cerebral  artery,  if  the  brain  is  incised  or  punctured, 
is  possibly  even  a  more  serious  objection.  In  certain 
other  cases  where  the  symptoms  seem  clearly  to  point 


Fio.  4873.— From  a  Photograph  of  a  Dissection  of  the  Skull  before  Ex- 
posing the  Brain,  aa.  Reid's  "base  line,"  running  from  the  lower 
border  of  the  orbit  through  the  centre  of  the  auditory  meatus  ;  c,  the 
exact  point  at  which  the  pin  of  the  trephine  was  applied  to  open  the 
cerebral  abscess,  just  behind  the  squamosal  suture ;  k,  the  point  at 
■which  the  mastoid  antrum  was  opened  ;  i,  the  foramen  for  the  mas- 
toid vein  ;  o,  on  the  point  below  the  inferior  curved  line  at  which  the 
cerebellum  should  be  explored  if  ab.scess  arises  in  it.    (Barker.) 

to  such  a  location,  this  point  might,  however,  be  selected 
with  advantage. 

In  the  majority  of  cases,  however,  I  should  agree  with 
Mr.  Barker  ^^  that  the  best  place  for  trephining  is  IJ 
inch  behind  the  external  auditory  meatus,  and  the  same 
distance  above  Reid's  "baseline."  (Figs.  4873,  c,  and 
4874.)  This  is  just  above  and  behind  the  junction  of  the 
petrous  with  the  remaining  portions  of  the  temporal 
bone.  Even  in  children  the  distance  above  Reid's  "  base 
line "  should  be  the  same,  I  find,  for  at  a  lower  point 
the  upper  border  of  the  petrous  bone  would  greatly  and 
suddenly  thicken  the  inferior  edge  of  the  button  of  bone 
and  might  give  some  trouble  in  its  removal.  A  director 
thrust  downward,  forward,  and  inward  in  the  direction 


Fig.  4874. — Photographed  from  the  same  Skull,  with  the  Brain  exposed 
in  Hitu,  The  lettering  is  the  same  as  in  Fig.  4873.  The  point  at  which 
the  opening  was  made  in  the  central  cortex  (c)  is  observed  to  lie  on  the 
posterior  part  of  the  second  temporo-sphenoidal  convolution .  (Barker. ) 

of  the  opposite  ala  of  the  nose,  would  pass  through  the 
axis  of  the  temporo-sphenoidal  lobe,  and  be  almost  cer- 
tain to  strike  an  abscess  of  any  size.  Should  it  fail  to 
do  so,  punctures  may  be  made  in  various  other  allied 
directions,  in  order  to  reach  possible  small  abscesses.  As 
pointed  out  later,  this  same  trephine  opening  can  also  be 
utilized  for  tapping  the  lateral  ventricles,  if  necessary. 
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In  the  report  of  the  operation  above  alluded  to,  I  have 
shown  that  repeated  punctures  may  be  made  with  a 
grooved  director  or  hypodermic  needle  without  any  seri- 
ous damage  to  the  brain  substance.  I  have  there  stated 
at  some  length  my  reasons  for  preferring  the  grooved 
director  to  either  the  knife  or  needle  for  exploration 
alone.  A  needle  sucks  up  healthy  brain  tissue,  even  when 
the  suction  power  does  not  exceed  seven  toten  minims, 
and  the  danger  of  wounding  the  vessels  is  not  au  imag- 
inary one.  With  the  director  we  feel  much  more  safe, 
and  will,  therefore,  be  proportionally  bolder  and  more 
thorough  in  our  explorations.  Such  boldness  and 
thoroughness,  combined  with  safety,  will  often  result  in 
success,  when  timidity  from  possible  danger  would  result 
in  failure.  In  a  recent  case  I  punctured  the  frontal  lobe 
four  times  with  a  director,  and  to  the  depth  of  2i  inches, 
without  any  evil  symptoms  as  a  result.  Rivington,"  in 
1881,  was,  I  believe,  the  first  to  use  the  director  boldly  in 
this  manner.  He  thrust  it  two  inches  into  the  brain.  The 
remarkable  paper  of  Spitzka**  shows  how  freely  we  may 
puncture  the  brain  without  evil  result.  In  many  cases 
no  trace  of  the  puncture  could  be  found,  and  where  it  ex- 
isted there  was  only  usually  a  trace  of  blood.  Even  the 
filthiest  mud  was  injected  into  animals'  brains,  with  but 
little  damage  as  a  rule. 

For  incision,  however,  as  distinguished  from  explora- 
tion, the  knife  is  certainly  to  be  preferred.  As  soon, 
therefore,  as  the  abscess  cavity  is  reached  the  knife 
should  be  used,  and  then  a  pair  of  haemostatic  forceps  be 
introduced,  closed,  and  drawn  out  expanded  to  a^'eason- 
able  degree,  in  order  to  afford  free  vent  for  the  pus. 
Should  the  wall  of  the  abscess  cavity  be  lined  with  gran- 
ulation tissue,  it  should  be  removed  by  the  sharp  spoon 
or  otherwise,  just  as  in  case  of  an  abscess  in  other  parts 
of  the  body,  care  being  taken  not  to  encroach  on  any 
important  neighboring  centre  or  vessel.  The  abscess 
cavity  may  now  be  very  gently  washed  out  with  weak  bi- 
chloride or  carbolic  acid  solution,  and  a  rubber  drainage- 
tube  then  be  inserted.  This  should  be  passed  through  a 
good  sized  button-hole  opening  in  the  flap,  and  secured 
to  the  scalp  by  a  long  catgut  thread  tied  in  a  bow-knot. 
The  bone  should  not  be  replaced.  If  the  first  trephine 
opening  does  not  afford  good  drainage  a  second  should 
always  be  made  in  the  proper  place.  An  ample  sub- 
limate dressing  should  then  be  applied.  The  drainage- 
tube  should  be  kept  in  place,  but  gradually  shortened 
until  the  discharge  has  diminished  to  such  an  extent  that 
it  is  safe  to  remove  it.  The  catgut  thread  may  be  untied, 
secured  to  the  tube,  and  retied  at  will.  Even  with  the 
greatest  care  it  will  happen  every  now  and  then  that  the 
wound,  after  apparent  healing,  will  have  to  be  reopened 
to  give  vent  to  a  reaccumulation  of  ims,  as  in  a  num- 
ber of  cases  already  reported.  Thus  McCutcheon  ^' 
trephined  his  patient  five  times  for  as  many  different 
objects  :  1,  after  the  accident ;  3,  for  compression  ;  3,  for 
epilepsy ;  4,  for  atrocious  headaches  ;  5,  for  necrosed 
bone  ;  each  operation  being  followed  by  benefit,  and  the 
final  one  by  recovery.  Fenger  and  Lec"'  operated  three 
times,  Rivington "'  operated  four  times,  and  Schede  ■" 
operated  five  times.  All  of  these  cases  recovered.  In 
Westmoreland's  case ""  the  blow  was  received  in  1879,  and 
repeated  attacks  of  suppuration  occurred  in  1881,  1883, 
and  1886.  In  each  case  reopening  the  wound  and  re- 
draining  resulted  in  recovery. 

Of  course,  if  a  fistula  be  discovered,  even  a  small  one, 
as  in  the  case  reported  by  Truckenbrodt,"  and  operated 
on  by  Schede,  the  trephine  opening  would  be  made  at  the 
site  of  the  fistula  rather  than  at  any  of  the  points  above 
described,  and  would  lead  to  the  abscess.  Weir ''''  has 
suggested  the  injection  of  an  aniline  solution  to  discover 
the  route  and  extent  of  the  sinus. 

If  the  abscess  is  in  the  cerebellum  the  proper  place  to 
trephine  is  well  below  the  superior  curved  line,  so  as  to 
avoid  the  lateral  sinus,  the  centre-pin  being  placed  mid- 
way between  the  tip  of  the  mastoid  process  and  the  inion. 
A  |-inch  trephine  or  the  chisel  should  be  used.  It  must 
be  remembered  that  the  skull  js  quite  thin  and  easily 
penetrated  at  this  point.  The  opening  can  be  enlarged 
later  if  necessary. 


The  flap  in  the  dura  should  have  its  base  upward.  Of 
course,  the  occipital  artery  will  have  to  be  ligated.  As 
pointed  out  by  Weir,'*  "  with  the  use  of  a  spatula  to  lift  it 
up  slightly,  the  cerebellum  can,  if  necessary,  be  viewed 
with  an  electric  light  nearly  to  the  foramen  magnum." 
With  a  grooved  director  or  other  appropriate  means,  the 
cerebellum  can  now  be  punctured  and  the  abscess  evac- 
uated in  a  favorable  position  for  drainage.  Even  should 
the  abscess  be  upon  the  opposite  side  of  the  cerebellum, 
it  would  be  easy,  as  I  have  shown,  to  reach  it  obliquely 
through  such  an  opening.  In  making  any  puncture, 
however,  care  should  be  taken  not  to  injure  the  superior 
vermiform  process.  A  drainage-tube  should  be  used  and 
the  abscess  treated  as  before  described. 

If  an  abscess  exists  in  any  other  place  than  in  the  tem- 
poro-sphenoidal  lobe  or  in  the  cerebellum,  the  trephining 
should  be  done  immediately  over  the  site,  as  determined 
by  cerebral  localization,  and  the  cavity  treated  as  above 
described. 

Should  no  abscess  be  found  at  the  first  trephine  open- 
ing, and  there  is  a  possibility  of  its  existence  at  another 
point,  there  is  no  objection  to  a  second  trephine  opening, 
and  even  a  third,  should  the  necessity  arise.  The  dan- 
ger from  an  additional  trephining  is  so  slight,  and  the 
danger  from  abscess,  if  it  exist,  so  great,  that  we  should 
seek  for  it  at  a  second  or  even  a  third  place,  if  not  found 
in  the  first.  It  is,  however,  scarcely  necessary  to  add 
that  this  additional  trephining  should  not  be  done  with- 
out good  and  sufficient  reasons.  In  such  cases,  when  the 
abscess  is  found  to  be  encysted,  and  encapsulated  by  a 
thick  membrane,  the  membrane  should,  of  course,  be  re- 
moved, as  was  done  by  Bergmann. 

ExTKA-DUKAL  ABSCESSES. — Bcsidcs  the  abscesses  in 
the  substance  of  the  brain,  another  variety  exists  that  it 
is  very  important  to  recognize  ;  that  is,  an  abscess  be- 
tween the  dura  and  the  bones  of  the  skull. 

These  almost  alwaj'S  arise  from  ear  disease  by  involve- 
ment of  the  bone  and  subsequent  pachymeningitis  ex- 
terna followed  by  suppuration.  The  pus  may  accumu- 
late in  an  abscess,  or  may  be  diffused  between  the  dura 
and  the  skull. 

Symptoms  and  Diagnosis.  —  They  cannot  be  distin- 
guished from  cerebral  abscesses  proper,  or  from  lepto- 
meningitis or  thrombosis  of  the  lateral  sinus,  by  the  eye 
symptoms  or  headache,  but  other  means  may  enable  us 
to  do  so.  The  temperature,  in  marked  contrast  to  cerebral 
abscess,  will  rise  to  102"-104°  F.  The  pain  in  extra- 
dural abscess  is  usually  fixed  either  above  or  behind  the 
ear,  and  is  increased  by  percussion  and  pressure.  The 
mastoid,  of  course,  will  be  involved,  but  the  tenderness  on 
pressure  or  percussion  will  extend  both  further  back  and 
higher  up  than  the  mastoid.  Usually  there  will  be  oede- 
ma of  the  overlying  scalp.  If  the  mastoid  has  already 
been  opened  and  no  improvement  has  followed,  and  no 
marked  symptoms  of  the  other  cerebral  diseases  men- 
tioued  above  be  present,  such  as  the  pronounced  cerebral 
irritative  lesions  of  leptomeningitis,  the  localizing  or 
focal  symptoms  and  low  temperature  of  cerebral  abscess, 
or  thrombosis  of  the  internal  jugular,  and  other  signs  of 
pyaemia  in  plugging  of  the  lateral  sinus,  we  should  sus- 
pect extra-dural  abscess.  Pressure  symptoms  are  rarely 
seen  in  extra-dural  abscess,  and  especially  if  it  arise  from 
aural  trouble.  If  evidence  exist  of  caries  of  the  bone, 
extra-dural  abscess  should  be  suspected,  and  especially  if 
the  pus  well  up  through  such  a  sinus  and  show  any  pul- 
sation communicated  from  the  brain.  Not  seldom  a  se- 
questrum or  carious  bone  will  be  found. 

Trcniment. — The  ordinary  operation  for  trephining  the 
mastoid  will  usually  have  been  done  for  the  earlier  symp- 
toms. If  not,  it  should  be  done  at  once,  and  further 
operative  procedure  be  carried  out,  if  so  indicated.  If 
the  operation  be  limited  to  opening  of  the  mastoid,  and 
this  does  not  speedily  bring  relief,  the  skull  itself  should 
be  opened  either  by  the  trephine  or  by  the  rongeur  for- 
ceps. The  probe  or  escaping  pus  will  indicate  to  us  any 
fistula,  and  this  must  be  followed  up  till  the  carious  or 
necrosed  bone  is  discovered  and  the  dura  laid  bare.  This 
last  can  usually  easily  be  recognized  by  its  texture,  rela- 
tion to  the  bone,  and  its  pulsation.     Should  the  lateral 
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sinus  be  exposed,  care  must  be  taken  not  to  wound  it. 
Should  a  thrombus  exist  in  it,  Horsley  has  suggested  that 
it  might  be  ligated  and  the  clot  evacuated.  That  recov- 
ery may  take  place  after  thrombosis  of  the  sinus  and 
without  interfering  with  it,  is  shown  by  a  case  of  Hoff- 
mann.*^ The  abscess  cavity  having  been  reached,  it 
should  be  cleaned  out,  the  granulations  from  its  walls  re- 
moved, and  free  drainage  provided,  all  carious  or  ne- 
crosed bone  having,  of  course,  been  tirst  removed.  Un- 
less such  efficient  operative  measures  be  taken,  the  case  is 
almost  sure  to  prove  fatal.  Hoffmann,  whose  paper  {loc. 
cit.)  is  the  best  study  of  the  subject  I  have  found;  gives 
a  ghastly  table  of  102  fatal  cases  in  which  the  diagnosis 
was  established  by  a  post-mortem  examination,  and  its 
impressive  lesson  is  but  reinforced  by  the  10  additional 
cases  diagnosticated  during  life.  Four  of  these  were  ob- 
served by  others,  of  which  3  recovered  after  operation  ;  6 
are  reported  by  himself,  of  which  5  recovered  after  oper- 
ation, one  dying  six  weeks  later  from  bronchitis.  No 
other  commentary  as  to  the  absolute  necessity  for  an  op- 
eration can  be  needed.  The  causes  of  death  were  mostly 
meningitis,  cerebral  abscess,  and  pyaemia,  with,  and 
probably  from,  thrombosis  of  the  lateral  sinus. 

Intracranial  Tumors. — The  causes  of  intracranial 
growths  are  various,  but  in  the  majority  of  cases  the 
cause  can  scarcely  be  ascertained.  Injury  occasionally 
plays  an  important  role,  but  much  more  frequently  they 
arise  without  any  apparent  local  cause.  The  statistics  of 
Hale  White  *■*  and  Bernhart,"  quoted  by  Seguin  and 
Weir,"  give  a  sufficient  number  of  cases  to  draw  areason- 
ably  correct  conclusion  from.  They  number  580,  and  are 
as  follows : 

Number.  Per  cent. 

Nature  of  tumor  not  stated 13.?  24.9 

Tubercular  tumors l.Si  23.0 

Gliomafca 76  13.0 

Sarcomata  (including  cj'sto-sarcoma) 75  13.0 

Hydatids,  cysticerci,  and  echinococci 30  5.0 

Cysts 27  4.6 

Carcinomata 24  4.0 

G-ummata 21  3.6 

Glio-sarcomata 14  2.2 

Myxomata  (including  my-xo-sarcomata) 12  2.0 

Osteomata 6  1.0-(- 

Neuromata  4  —1.0 

Psammomata' 4  —1.0 

Papillomata 4  — 1.0 

Fibromata 3 

Cholesteomnta  2 

Lipomata 2 

Erectile  or  vascular  tumors 2 

Dermoid  cysts 2 

Enchondromata 1 

Lymphomata 1 

Cases 580 

This  shows  that  tubercle  is  nearly  twice  as  common  as 
any  other  one  known  cause.  Tubercular  tumors  are 
most  frequent  in  early  life,  three-fourths  of  them  occur- 
ring before  twenty,  and  one-half  before  ten,  years  of  age 
(GowerS).  The  various  forms  of  cancer,  including  sar- 
coma, would  exceed  even  tubercle  as  a  cause.  They  are 
most  common  from  twenty  to  forty.  Other  causes,  ex- 
cepting h)'datids  and  cysts,  furnish  each  but  a  small 
number.  The  small  percentage  of  syphilitic  gummata  is 
rather  surprising.  Dr.  Gowers"  states  that  of  637  intra- 
cranial tumors  the  distribution  was  as  follows  :  Cerebral 
hemispheres  (excluding  the  central  ganglia),  397  ;  cere- 
bellum, 179  ;  pons,  59  ;  central  ganglia,  48 ;  medulla,  31  ; 
Corp.  quad.,  13  ;  crura  cerebri,  10.  Starr,""  in  a  valua- 
ble paper  on  300  cases  of  intracranial  tumors  in  children, 
found  96  in  the  cerebellum. 

The  symptoms  have  been  so  carefully  studied  and  so 
fully  treated  by  Dr.  Mary  Putnam- Jacobi,  in  the  first  vol- 
ume of  this  Handbook  (article  on  Brain,  Tumors  of), 
and  by  Dr.  M.  Allen  Starr,  in  an  article  in  the  same  vol- 
ume (p.  642)  on  Localized  Lesions  of  the  Brain,  that  it 
would  be  but  a  repetition  here  for  me  to  consider  them. 
Three  points,  however,  ought  to  be  more  fully  noticed, 
viz.,  disturbance  of  language,  eye  symptoms,  and  local 
temperatures. 

The  most  important  paper  lately  published  in  connec- 
tion with  disturbance  of  language  is  that  by  Dr.  M.  Al- 
len  Starr.'*     Words  in  ordinary  use  have  a  complex 


mental  substratum,  made  up  of  a  number  of  mental  pict- 
ures. These  are,  first,  memory  of  the  sound  of  a  word 
as  spoken  ;  if  this  be  lost  we  have  "  word  deafness." 
Second,  memory  of  the  appearance  of  a  word  as  printed 
or  written  ;  if  this  be  lost  we  have  "  word  blindness." 
Third,  memory  of  the  muscular  movements  made  in  writ- 
ing a  word  ;  if  this  be  lost  the  result  is  "  agraphia,"  or  in- 
ability to  write.  Fourth,  memory  of  the  muscular  move- 
ments made  in  pronouncing  a  word ;  if  this  be  lost, 
although  the  vocal  apparatus  is  perfect,  it  is  known  as 
"motor  aphasia."  Fifth,  the  word-hearing  and  word- 
uttering  processes  may  be  perfect,  and  the  patient  can 
understand  what  is  said  to  him,  and  can  pronounce  words 
well,  but  the  connection  between  the  word-hearing  and 
the  word-uttering  processes  is  broken,  and  the  patient 
misplaces  words  or  uses  one  word  for  another — for  in- 
stance, calling  the  "four  of  spades  "the  "five  of  tele- 
phone." This  is  known  as  "paraphasia,"  or  the  aphasia 
of  conduction  of  Wernicke.  The  lesion  in  these  cases 
usually  involves  the  island  of  Eeil.  and  severs  the  fibres 
beneath  it,  the  great  association  tract  joining  the  temporal 
and  frontal  lobes  with  one  another.  Sixth,  the  mind 
may  not  recognize  the  use,  odor,  color,  taste,  etc.,  of  any 
object  presented  to  it.  This  general  symptom  is  termed 
"apraxia."  It  has,  of  necessity,  as  many  varieties  as 
there  are  avenues  by  which  the  mind  may  be  reached  ; 
for  instance,  by  sight,  smell,  taste,  hearing  (not  only 
hearing  for  language,  but  for  music),  either  of  which 
may  be  lost  separately,  thus  producing  "mind  blind- 
ness," "  mind  deafness,"  etc.  The  patient,  however, 
though  unable  to  recognize  any  object  when  seen,  may 
be  able  to  do  so  when  felt.  These  symptoms  (according 
to  Starr)  are  only  found  when  the  lesion  is  in  the  left 
hemisphere  in  a  right-handed  person,  and  in  the  right 
hemisphere  in  a  left-handed  person.  Hence,  in  examin- 
ing an  aphasic  thoroughly,  Starr,  states  that  it  is  necessary 
to  test,  first,  the  power  to  recall  the  spoken  or  written 
name  of  an  object,  seen,  heard,  handled,  tasted,  or  smelt. 
Second,  the  power  to  understand  speech,  and  also  music. 
Third,  the  power  to  understand  printed  or  written  words. 
Fourth,  the  power  to  speak  voluntarily.  Does  he  talk 
clearly  ?  Does  he  mispronounce  words  or  talk  jargon  ? 
Fifth,  the  power  to  repeat  words  when  dictated.  Sixth, 
the  power  to  read  aloud.  Does  he  understand  what  he 
reads?  Seventh,  the  power  to  write  voluntarily.  Can  he 
read  what  he  has  written  ?  Eighth,  the  power  to  write  at 
dictation.  Ninth,  the  power  to  copy.  Tenth,  the  power 
to  recognize  the  use  of  objects  seen,  felt,  heard,  tasted, 
or  smelled.  One  illustration,  and  only  one,  so  far  as  I 
know,  exists  of  the  diagnosis  of  a  lesion  by  the  existence 
of  "  mind  blindness,"  and  this  was  followed  by  a  brilhant 
and  successful  treatment.  This  is  recorded  by  Mac- 
ewen,*'  and  is  briefly  quoted  on  p.  228  of  this  article. 

Eye  Symptoms. — These  have  been,  and  in  fact  are  still 
being,  most  carefully  studied  by  Dr.  Charles  A.  Oliver 
and  myself,  in  every  case  of  cerebral  disease  presented 
to  us.  The  full  consideration  of  this  must  necessarily 
be  delayed  until  we  have  sufficient  material  to  study,  and 
from  which  to  draw  more  accurate  conclusions.  This 
will  be  done  by  Dr.  Oliver  in  a  future  paper.  At  pres- 
ent, however,  we  may  make  the  following  statements,  to- 
gether with  a  short  description  of  the  methods  of  examin- 
ation, not  only  in  tumor  but  other  disorders  of  the  brain. 

When  it  is  remembered  that  the  second,  the  third,  the 
fourth,  and  the  sixth  nerves,  in  their  entirety,  are  solely 
intended  for  innervation  and  specializing  function  of  the 
organ  of  vision,  it  will  be  readily  understood  how  im- 
portant this  apparatus  becomes  as  an  index  of  intracran- 
ial disturbance. 

The  methods  may  be  briefly  given  in  a  series  of  short 
captions,  as  follows  : 

1.  Always,  if  possible,  get  central  nsion  in  each  eye 
separately,  not  only  for  form  but  for  color,  as  this  prac- 
tically gives  the  physiological  power  of  the  most  highly 
evolutionized  fibres  of  each  retina.  To  do  this,  cards  of 
known  sizes  of  types  or  symbols,  and  graded  areas  of 
definite  colors,  such  as  green,  red,  rose,  blue,  and  yellow, 
should  be  placed  at  certain  distances  in  good  light,  and 
the  results  compared  with  the  normal  standards  for  such 


218 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Brain, 
Brain. 


distances.  Should  the  patient  be  unable  to  designate 
types,  symbols,  or  colors,  then  keys,  coins,  etc.,  of  the 
same  size  as  certain  test  letters  can  be  held  at  the  related 
distances,  or  less  if  necessary,  and  attempts  made  for 
similar  selection  among  duplicates  held  in  the  lap. 

2.  Power  and  range  of  accommodation  should  be  tried 
separately  and  combinedly  for  the  smallest  type  visible, 
with  or  without  helping  lenses,  at  the  nearest,  furthest, 
and  best  points  possible.  Retinoscopy  may  be  useful  in 
quite  a  number  of  cases.  Tonic  and  clonic  spasm  must 
be  sought  for. 

3.  Visual  fields  must  be  most  carefully  studied,  not 
only  in  reference  to  comparative  sizes  and  areas  for 
white,  yellow,  blue,  red,  and  green  ;  but  blind  spots  and 
points  of  feeble  color  saturation  must  be  diligently  sought 
for  and  noted. 

4.  More  complete  study  of  central  color  perception  should 
now  be  made  with  graded  intensities  of  Holmgren's  wools, 
and  the  results  should  be  recorded  upon  suitable  blanks. 

5.  The  pupils  should  be  examined  and  re-examined 
separately  and  in  associated  action,  until  definite  answers 
can  be  given  as  to  their  comparative  sizes  and  shapes. 

6.  Monocular  and  binocular  action  of  the  irides  to  light 
stimulus  thrown  from  all  parts  of  the  visual  field  ;  to  as- 
sociated action  with  the  ciliary  muscles,  as  in  accommo- 
dative efforts  ;  and  to  the  combined  and  associated  action 
with  the  ciliary  muscles  and  internal  rectus  muscles,  as 
in  convergence,  must  be  repeated  over  and  over  until 
unequivocal  results  are  obtained.  Spasmodic  action  of 
the  irides  must  be  carefully  looked  for. 

7.  Extra-ocular  muscle  balance,  when  the  organs  are 
in  a  state  of  rest,  should  be  obtained  as  correctly  as  pos- 
sible. 

8.  Combined  and  disassociated  action  of  the  attached 
extra-ocular  muscles  in  convergence,  conjugate  deviation, 
extreme  separate  and  combined  excursions  in  all  direc- 
tions, must  be  gone  over  with  special  study  of  the  vary- 
ing degrees  of  change  from  the  slightest  loss  of  innerva- 
tion up  to  total  paralysis.  Search  for  clonic  and  tonic 
spasms  should  also  be  carefully  made. 

9.  Combined  and  associated  action  of  the  muscular  ap- 
paratus of  the  ocular  appendages  should  now  follow,  in 
reference  both  to  paretic  and  spasmodic  changes. 

10.  Sensibility  of  the  entire  ocular  superficies,  both  to 
touch  and  pain,  should  be  studied. 

11.  In  cases  in  which  a  difference  of  temperatures  is 
suspected,  comparative  surface  thermometry  should  be 
made,  although  it  is  really  best  not  to  omit  it  in  any 
instance. 

13.  Accurate  ophthalmoscopic  study  of  the  media  and 
the  fundus  of  each  eye  should  be  repeatedly  made,  until 
adequate  data  as  to  the  comparative  condition  of  the  two 
organs  are  correctly  obtained. 

Having  thus  obtained  this  grouping  of  ocular  con- 
ditions in  association  with  the  history  and  concomitant 
symptoms,  determinations  can  often  be  made  of  sufficient 
accuracy  to  point  out  at  least  not  only  the  probable  char- 
acter of  the  lesion,  but  even  its  possible  situation.  Nega- 
tive signs  may  ofttimes  prove  themselves  of  great  value 
in  the  diagnosis  of  the  position  of  the  supposed  growth  ; 
and  no  case  can  be  said  to  be  complete  and  ready  for  sur- 
gical procedure  until  all  the  ocular  changes  have  been 
properly  and  carefully  studied. 

For  the  purposes  of  help  in  differential  diagnosis  the 
few  following  general  observations,  which  for  the  present 
must  necessarily  remain  sub  judice,  may  be  of  use  to  the 
reader : 

Optic  neuritis  is  very  usual  in  some  stage  of  intra- 
cranial tumor,  and  indicates  more  rapid  progress  of  the 
growth.  It  is  of  no  definite  value  in  the  diagnosis  of  the 
position,  the  character,  and  the  size  of  the  mass. 

If  the  so-called  monocular  type  be  met  with  in  such 
cases,  the  neoplasm  is  most  probably  situated  in  the  op- 
posite hemisphere  ;  and  should  the  neuritis  be  double 
{which  is  most  probably  always  the  case),  it  is  almost  certain 
that  the  side  of  the  lesser  optic  nerve  swelling  is  the  one 
in  which  to  look  for  the  growth.  The  occurrence  of  this 
symptom  is  less  frequent  in  abscess,  and  may  be  more 
ordinarily  found  upon  the  same  side  as  that  of  the  lesion 


than  in  tumor.     It  seldom  occurs,  if  at  all,  in  cortical 
lesions  with  irritative  symptoms. 

Primary  optic  nerve  atrophy  with  or  without  retinal 
change,  as  shown  by  the  ophthalmoscope,  is  generally 
found  in  connection  with  basilar  disease  or  trunkal  in- 
liammation,  from  trauma,  new  growths,  general  dys- 
crasia,  and  the  introduction  of  toxic  agents  into  the  sys- 
tem. In  epilepsy  it  is  seldom  decidedly  marked,  being 
usually  found  in  its  incipient  form,  and  seemingly  de- 
pendent upon  the  number  and  severity  of  the  seizures. 
It  is  not  apt  to  occur  in  abscess,  except  in  those  rare  cases 
of  the 'encysted  and  slowly  growing  varieties. 

Weakening  of  any  single  muscle,  or  any  group  of  mus- 
cles, generally  indicates  either  pressure  from  a  coarse  le- 
sion, external  to  any  portion  of  the  related  outgoing  tibres, 
or  true  infiltration  of  pathogenic  material  into  the  neural 
meshes  themselves.  Unassociated  with  other  symptoms 
it  is  of  little  value  in  questions  of  the  position  of  the  le- 
sion, and  must  be  used  in  conjunction  with  other  data 
to  be  of  any  determining  use.  Being,  however,  more 
of  a  fixed  quantity  than  muscle  irritation,  it  is  of  greater 
importance  in  such  instances  than  the  latter,  as  it  better 
shows  the  probable  position  of  the  lesion.  Localized 
spasm  in  itself  is  probably  more  apt  to  be  caused  by  le- 
sions In  the  motor  zones  and  in  the  centres  devoted  to  the 
action  of  the  involved  group  or  groups  of  muscles.  It 
thus  often  offers  itself  of  special  diagnostic  value  in  the 
localization  of  the  initial  point  of  the  epileptic  spasm. 

In  acute  and  subacute  meningitis,  irritative  symptoms 
of  both  motor  and  sensory  varieties  appear,  whereas,  in 
the  chronic  form,  degenerative  changes  are  more  prone 
to  occur. 

Hemianopsia  is  of  paramount  importance,  more  so  than 
aphasia  and  agraphia.  Each  variety,  carefully  considered 
in  conjunction  with  ophthalmoscopic  study,  experiments 
with  pupillary  responses,  and  other  motor  and  sensory 
disturbances,  can  hardly  fail  to  serve  as  most  important 
data  for  indicating  the  probable  situation  of  the  lesion. 

It  must  be  remembered,  however,  that  each  ocular 
symptom  in  itself,  is  not  etiologically  self-answerable. 
Careful  study  must  be  made  of  all  the  conditions,  so  that, 
by  the  process  of  exclusion,  adequate  data  can  be  obtained 
upon  which  to  base  answers  as  to  the  character,  the  type, 
and  the  situation  of  the  supposed  intracranial  lesion. 

Surface  Temperature  of  the  Head.—'M.iWs  and  Lloyd,  in 
Pepper's  "System  of  Medicine,"  vol.  v.,  p.  1036,  have 
given  the  record  of  four  cases  of  tumor  of  the  cerebrum 
and  one  of  the  cerebellum.  Seguin  and  Weir  {loc.  cit.) 
have  recorded  the  temperatures  in  their  case,  and  I  have 
done  the  same  in  the  case  of  tumor  in  my  first  paper  al- 
ready referred  to.  The  general  conclusion  seems  to  be 
that  the  average  temperature  of  the  whole  head  is  elevated 
somewhat  above  the  normal,  and  that  the  elevation  of  tem- 
perature is  usually  greatest  at  the  station  nearest  to  the 
site  of  the  growth.  But  a  much  larger  number  of  ob- 
servations must  be  made  in  order  to  reach  a  definite 
conclusion  as  to  thiS' symptom  ;  therefore,  every  case  of 
supposed  tumor,  and,  in  fact,  every  other  lesion  in  the 
skull,  should  have  the  surface  temperatures  carefully 
noted  both  before  and  after  the  operation,  if  any  be  done. 
In  the  second  case  in  my  paper  the  temperature  certainl-y 
seemed  to  be  elevated  by  the  irritation  of  the  lesion  pres- 
ent. The  elevation  immediately  disappeared  after  the 
operation,  coincidently  with  the  cessation  of  the  epilep- 
tic attacks.  In  the  third  case  in  which  the  fits  were 
relieved,  but  not  cured,  the  temperature  did  not  fall. 
Our  surface  thermometers  also  are  as  yet  much  lacking 
in  accuracy,  as  they  are  used  in  practice. 

Diagnosis. — While  in  many  cases  the  diagnosis  is  suf- 
ficiently clear,  in  others  we  are,  of  necessity,  in  the 
greatest  doubt,  until  the  operation,  it  may  be,  reveals  the 
correctness  or  the  incorrectness  of  our  conclusions. 
Hence,  as  already  quoted  with  approval  from  von  Berg- 
mann,  the  great  necessity  of  a  correct  diagnosis  on  the 
part  of  the  neurologist,  so  that  the  surgeon  may  be  sure 
that  his  attempt  to  remove  a  supposed  tumor  will  not 
cause  chagrin  to  both  by  finding  none.  This  has  occurred 
in  several  instances. 

In  the  careful  and  elaborate  paper  of  Seguin  and  Weir, 
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already  referred  to,  It  Is  pointed  out  that  the  diagnosis 
before  operation  must  be  worked  out  in  five  lines  of 
inquiry.  1.  The  existence  of  tumor.  3.  Its  exact 
location.  3.  Whether  it  is  cortical  or  subcortical.  4. 
Whether  solitary  or  multiple.  5.  Its  nature  ;  to  which 
I  would  add,  6.  If  possible,  its  size. 

1.  Diagnosis  of  the  Existence  of  a  Tumor. — When  the 
symptoms  referred  to  by  Dr.  Jacobi,  in  her  article, 
are  present,  such  as  headache,  gradually  developing  stu- 
por, convulsions,  either  general  or  localized,  paralysis  in 
varying  degrees,  choked  discs,  sometimes  hemianopsia, 
slow  pulse,  probable  localized  rise  of  temperature  with 
aphasia  and  apraxia,  and,  in  some  cases  with  but  little 
anaesthesia,  it  is  almost  certain  that  we  have  a  tumor. 
The  most  difBcult  diagnosis  is  often  between  tumor  and 
abscess,  and  for  their  differential  diagnosis,  I  must  refer 
the  reader  to  the  section  on  abscess  of  the  brain  (p.  315). 

2.  Diagnosis  of  the  Location  of  tlie  Tumor. — This  must 
be  done  chiefly  by  the  localizing  symptoms.  In  certain 
parts  of  the  brain  a  tumor  may  exist  and  give  rise  to  no 
localizing  symptoms,  but  only  to  general  headache, 
choked  discs,  convulsions,  etc.  This  is  more  particu- 
larly in  the  anterior  portion  of  the  frontal  lobes,  in  the 
tem'poro-sphenoidal  lobes,  especially  on  the  right  side,  and 
in  parts  of  the  parietal  and  occipital  lobes.  But  gradually 
these  "latent  zones"  are  being  narrowed  progressively 
to  smaller  and  smaller  portions  of  the  cerebrum.  It 
is  not  too  much  to  hope  that  eventually  there  may  be  no 
"  latent  zones."  The  reader  must  refer  to  that  portion 
of  this  article  which  treats  of  Topography  of  the  Brain, 
and  to  Dr.  Jacobi's  and  Dr.  Starr's  papers,  in  the  first 
volume  of  this  Handbook,  for  the  details  of  the  methods 
of  localization,  whether  in  the  motor  or  in  the  sensory 
zones.  One  point  must  be  regarded  in  following  the 
histor}-  of  a  case.  If  a  tumor  increase  in  size,  centres 
adjacent  to  the  first  one  involved  will  also  be  affected  ; 
hence  a  succession  of  additional  spasms  and  of  pareses 
will  develop  in  different  parts  of  the  body,  and  they  are 
very  important  to  study.  The  first  limited  spasm  or  pa- 
resis Seguin  has  proposed  to  call  the  "  signal  symptom  ;  " 
a  happy  name  for  an  important  symptom  in  diagnosis. 
Rapidly  produced  blindness,  as  pointed  out  by  Zenner '° 
and  others,  is  usually  due  to  tumors  (especially  in  the 
cerebellum)  which  obstruct  the  veins  of  Galen  or  the 
straight  sinus,  and  so  produce  internal  (ventricular)  hy- 
drocephalus and  pressure  on  the  optic  tracts,  followed 
by  choked  disc  and  haemorrhages. 

3.  The  Diagnosis  of  the  Depth  at  which  u,  Tumor  lies, 
i.e.,  whether  Cortical  or  Subcortical. — Seguin,  inthearticle 
already  quoted,  concludes  that  a  tumor  of  the  cortex 
cannot  be  distinguished  from  a  subcortical  tumor  by  the 
character  of  the  convulsions  or  by  the  presence  or  ab- 
sence of  localized  headache,  or  by  the  cranial  tempera- 
ture. But  tenderness  on  percussion  rather  than  pressure 
may  very  possibly  be  of  some  service.  In  this  as  in  the 
question  of  local  temperatures,  it  must  be  urged  that 
more  exact  and  detailed  clinical  histories  may  hereafter 
give  us  the  means  of  making  such  a  diagnosis.  How 
near  one  may  come  to  removing  a  tumor  and  yet  miss  it, 
is  well  shown  in  a  case  of  Sands,"'-  in  which  he  recog- 
nized unusual  resistance  in  two  punctures  by  the  needle, 
yet  did  not  remove  the  growth,  which  was  found  at  the 
autops}'  just  below  the  surface.  Surgery  had  not  then 
reached  its  present  boldness  and  success. 

4.  Is  the  Tumor  Solitary  or  Multiple? — If  solitary  it 
may  be  successfully  attacked  by  operation,  but  if  multi- 
ple it  would  be  clearly  unadvisable  in  most  cases,  unless 
the  multiple  tumors  are  grouped  within  a  limited  area. 
If  single,  the  localizing  symptoms  will  probably  point  to 
one  area  alone  if  the  tumor  be  small,  or  if  large,  several 
areas  may  be  involved  ;  but  these  areas  will  be  adjacent 
to  the  primary  one.  If,  however,  localizing  symptoms 
give  two  or  more  centres,  far  apart,  without  any  inter- 
vening centres  being  involved,  then  the  multiplicity  of 
the  growth  is  probable. 

5.'  The  Diagnosis  of  the  Natxire  of  the  Tumor. — In  some 
cases  this  may  be  made  with  fair  approach  to  accuracy. 
For  example,  if  the  patient  has  cancer,  tubercle,  or 
syphilis  in  other  organs,  and  shows  characteristic  symp- 


toms of  intracranial  tumor,  it  will  most  likely  be  of  the 
same  type  as  the  disease  in  the  other  part  of  the  body. 
Beyond  these  three  classes  of  tumor  I  do  not  think  it 
possible  to  make  other  than  a  guess  at  its  nature. 

Hale  White  and  von  Bergmann  are  both  opposed  to 
operation  in  case  the  nature  of  the  tumor  Is  probably 
syphilitic.  I  quite  agree  with  Seguin,  however,  that, 
provided  thorough  antisyphilitic  treatment  has  been  in- 
effectual, including  the  American  method  of  the  admin- 
istration of  large  and  increasing  doses  of  iodides,  If  pos- 
sible up  to  half  an  ounce  a  day,  the  probable  gumma- 
tous character  of  the  tumor  or  syphilitic  diseases  of  the 
bones  or  membranes,  is  not  a  bar  to  operations.  Once  that 
a  gumma  has  become  organized  and  permanently  devel- 
oped, and  has  resisted  vigorous  specific  treatment,  it 
sliouid  be  attacked  precisely  as  any  other  tumor  would 
be  dealt  with,  surgically,  unless  contraindicated  by  spe- 
cial sj'mptoms,  such  as  multiplicity,  etc. 

6.  The  Size  of  the  Tumor. — This  in  a  few  cases  can 
be  probably  diagnosticated.  The  diagnosis  of  a  small  tu- 
mor will  be  based  upon  its  involving  a  restricted  area  of 
representation  In  the  brain,  as  shown  by  the  limited  por- 
tion of  the  body  Involved  ;  by  the  non-progressive  In- 
volvement of  neighboring  centres  ;  and  by  the  absence 
of  marked  pressure  symptoms.  A  large  tumor  will  in- 
volve a  large  number  of  neighboring  centres  and  would 
show  marked  pressure  symptoms.  Until  the  operation, 
however,  it  is  Impossible  to  make  any  accurate  diagnosis 
of  the  size  of  a  tumor.  It  is  probable,  however,  that  a 
few  of  them  will  be  so  large  (F.  A.  Heath)  *'-  as  to  pro- 
hibit surgical  interference,  before  the  general  symptoms 
will  be  so  grave  as  to  make  such  interference  quite  unad- 
visable. 

Surgical  Treatment  of  Intracranial  Tumors. — I  have 
already  referred  to  the  historical  case  of  Bennett  and 
Godlee,  which  was  the  first  really  to  arouse  the  attention 
of  the  surgical  world  to  the  possible  diagnostlcatlon  and 
removal  of  a  brain  tumor,  of  which  there  were  no  exter- 
nal local  symptoms.  I  have  also  referred  to  later  cases 
which  have  been  operated  upon,  and  which  have  made 
such  a  brilliant  chapter  In  cerebral  surgery — a  chapter 
that  has  only  been  begun,  the  end  of  which  we  cannot 
even  yet  see.  But  we  know  enough  to  be  sure  that  the 
beneficent  results  will  be  much  wider  and  more  impor- 
tant than  we  now  expect.  Operations  have  been  under- 
taken by  Weir,  Hammond,  and  Gerster,  in  which  no  tu- 
mor has  been  found.  But  in  Weir's  case,  at  least,  the  ex- 
ploratory operation  was  followed  by  great  improvement, 
probably  in  consequence  of  the  relief  obtained  from  in- 
tracranial pressure.  In  Mr.  F.  A.  Heath's  case,  though 
a  tumor  was  found,  its  adhesions  were  so  extensive  in  the 
anterior  fossa  that  it  could  not  be  removed  ;  but  here  again 
the  great  relief,  in  spite  of  hernia  cerebri,  was  marked. 
The  limits  of  operative  interference  with  cerebral  tu- 
mor are  not,  of  course,  at  all  well  defined.  Mr.  Horsley 
has  pointed  out  that  a  tumor  situated  in  the  auditory 
nerve,  as  was  discovered  at  the  post-mortem,  could  have 
been  removed  by  incising  the  tentorium.  Weir"  has 
pointed  out  that  by  detaching  the  dura,  the  lateral  or 
longitudinal  sinuses  can  be  lifted  out  of  the  way,  a  pro- 
cedure which  I  have  found  also  perfectly  practicable. 

As  to  operative  technique  I  have  already  taken  up  the 
various  steps  under  that  head.  The  only  point  neces- 
sary to  be  insisted  upon  here  is,  that  in  cases  of  tumor 
which  are  not  incapsulated,  it  is  not  only  important  that 
the  entire  tumor  shall  be  removed,  but  also  the  zone  of 
apparently  healthy  but  probably  infiltrated  brain  tissue 
In  its  immediate  vicinity,  so  that  we  may  be  sure,  so  far 
as  it  is  possible,  that  we  have  removed  the  entire  neo- 
plasm. In  doing  so  the  siu'geon  must  remember  that  we 
can  excise  with  greater  Impunity  a  larger  area  in  the 
anteroposterior  direction  than  in  the  vertical,  for  rea- 
sons already  given. 

Prognosis. — In  case  the  tumor  Is  malignant,  its  return 
is  only  a  question  of  time.  In  Weir  and  Seguin's  case  of 
sarcoma,  the  patient  was  alive  about  a  year  after  the 
operation,  but  with  symptoms  of  beginning  recurrence. 
In  tubercular  and  syphilitic  tumor  the  prognosis  Is,  of 
course,  a  much  more  favorable  one  ;  while  In  cases  of 
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benign  growths,  such  as  my  own  (a  fibroma),  recurrence 
is  not  to  be  expected.  It  is  proper  to  add  that  in  my 
own  case  there  have  been  a  few  recurrences  of  epi- 
leptic tits.  What  the  ultimate  physical  and  mental  con- 
dition of  a  patient  will  be  after  the  removal  of  a  cerebral 
tumor,  the  data  are  as  yet  too  small  for  a  definite  state- 
ment, but  the  results  (especially  in  Macewen's  and  in 
Horsley's  cases)  have  been  most  encouraging. 

The  prognosis  as  to  death  or  recovery  from  such  opera- 
tion cannot  be  made  in  any  individual  case,  for  up  to  the 
time  of  the  operation  we  cannot  be  certain  of  the  size  and 
the  relations  of  such  tumor,  nor  of  the  surgical  complica- 
tions that  may  arise  during  its  removal. 

The  percentage  of  recovery  in  cases  of  operation  on  intra- 
cranial tumors  has  been,foranew  operation, unexpectedly 
large.  In  general  it  can  be  stated  that  the  mortality  at 
present  is  only  35.3  per  cent.  Of  course,  in  any  indi- 
vidual case,  it  will  depend  largely  on  the  size,  position, 
complications,  etc.  Undoubtedl}^  in  the  future,  we  shall 
have  much  better  results  when  we  learn,  first,  what  cases 
ought  and  what  ought  not  to  be  attacked,  and  secondly, 
when  we  improve  the  technique.  Thus  far,  seventeen 
operations  on  intracranial  tumor  have  been  reported,  of 
which  eleven  have  recovered  and  six  died.  The  follow- 
ing table  gives  all  the  cases  thus  far  recorded  : 


Cases. 

operators. 

Reference. 

Result. 

I. 

Macewen 

Glasgow  Medical  Journal, 
1879,  vol.  xii.,  p.  210. 

Recovered. 

11. 

Bennett    and 

Lancet,  December  20,  1884. 

Died    twenty  -  sixth 

Godlee. 

day,  meningitis. 

III. 

Hirschfelder  and 

Pacific  Medical  and  Surgi- 

Died  seventh    day. 

Morse. 

cal  Journal,  April.  1886. 

encephalitis. 

rv. 

Bennet  May 

Lancet,  April  16,  1887. 

Died  in  three  hours. 

V. 

Weir   and  Bii-d- 

Medical    News,    April    16, 

Died  next  day,  haem- 

sall. 

1887. 

orrhage. 

VI. 

Horsley  and  Fer- 

British     Medical    Journal, 

Recovered. 

rier. 

April  23,  1887. 

VII. 

Horsley  and  Fer- 

British    Medical    Journal, 

Recovered. 

rier. 

April  23,  1887. 

VIII. 

Horsley  and  Bas- 

British    Medical     Journal, 

Died    in  nineteen 

tiau. 

April  2&.  1887. 

hours. 

IX. 

Suckling 

Lancet,  October  1, 1887. 

Died  second  day. 

X. 

Durante 

Lancet,  October  1, 1887. 

Recovered. 

XI. 

Markoe 

Medical  News,  November  5. 

1887. 

Recovered, 

XII. 

Heath 

Lancet,  April,  7,  1888. 

Tumornot  removed. 

Recovered. 

XIII. 

Horsley,    quoted 

Liverpool  Medico-Chirurgi- 

Recovered. 

by  Harrison. 

cal  Journal,  July,  1888. 

XIV. 

Weir  and  Seguin. 

American    Journal    of    the 
Medical  Sciences,  July  to 
September,  1888. 

Recovered. 

XV. 

Macewen 

British     Medical    Journal, 
August  11.  1888. 

Lived  eight  years. 

XVI. 

Macewen 

British     Medical    Journal, 

Recovered,     Tumor 

August  11,  1888,  p.  307. 

not  removed. 

XVII. 

Keen 

American    Journal    of  the 
Medical  Sciences,  October 

Recovered. 

and  November,  1888, 

It  is  not  unworthy  of  notice  that  of  the  17  cases  3  have 
been  tumors  of  the  cerebellum,  and  that  all  three  died 
(Nos.  IV.,  VIII.,  and  IX.).  "Whether  this  mortality  is 
merely  incidental,  or  whether  operations  on  tumors  of 
the  cerebellum  are,  as  is  probable,  more  fatal  per  se,  can- 
not as  yet  be  definitely  determined,  but  it  is  a  fact  not  to 
be  overlooked.  The  mortality  of  cerebral  as  distin- 
guished from  cerebellar  tumors  has  only  been  3  in  14 
cases,  or  21.4  per  cent.  Weir  and  Seguin's  case  has 
shown  symptoms  of  recurrence  after  nearly  a  year,  and 
will  probably  soon  die.  One  of  Horsley  and  Ferrier's 
cases  (No.  VI.)  died  after  six  months,  from  recurrence. 
Counting  these  as  fatal  cases,  the  ultimate  mortality  has 
been  only  35.7  per  cent. 

Case  XIII.  (Horsley's)  was  one  of  ivory  exostosis  at 
the  root  of  the  orbit,  giving  rise  to  paralysis  and  con- 
vulsions, and  though  not  pathologically  a  cerebral  tumor, 
was  equivalent  to  it  surgically. 

Two  of  the  cases  (Xll.,  XVI.)  were  of  such  a  character 
that  the  tumors  were  not  removed. 

Epilepsy. — From  a  surgical  point  of  view  cases  of  epi- 
lepsy may  be  sharply  divided  into  the  traumatic  and  the 
non-traumatic  varieties.  The  cases  arising  from  trauma- 
tism can  again  be  subdivided  into  (1)  those  in  which  the 


scar,  old  depression,  etc.,  arising  from  injury,  lies  over 
well-recognized  centres,  motor  or  otherwise,  and  (2) 
those  in  which  the  evidences  of  injury  lie  over  the  so- 
called  "latent  zones"  in  the  brain. 

In  those  cases  in  which  the  lesion  lies  over  well- 
known  centres,  and  the  epileptic  fits  affect  only  the 
muscles  corresponding  to  the  motor  centres  (monospasm 
or  hemispasm)  there  can  be  no  question  at  present  as  to 
the  propriety  of  surgical  interference,  and  the  excision 
of  the  epileptogenous  centre  so  involved.  In  the  cases 
where  the  injury  lies  over  a  portion  of  the  "latent 
zones,"  I  believe  that  it  is  also  proper  to  operate.  Accu- 
mulated experience,  however,  will  be  needed  to  decide 
these  questions  absolutely.  While  these  arc  my  present 
opinions,  I  would  not  assert  them  too  emphatically. 

In  these  traumatic  cases  it  is  always  possible  that  the 
scalp  may  be  the  site  of  irritation,  and  should  there  at 
least  be  no  evidence  of  depression  of  the  skull,  it  would 
always  be  wise,  therefore,  to  excise  the  sear  first  of  all, 
especially  if  it  be  tender,  or  if  pressure  upon  it  produces 
pain  or  an  epileptic  fit,  or  if  the  epileptic  aura  starts 
from  the  scar.  Even  should  none  of  these  symptoms  be 
present,  and  if  the  bone  be  not  fractured,  I  should  deem 
it  right  first  to  excise  the  scar  and  then  to  wait  in  order  to 
see  whether  this  would  cut  short  the  epileptic  seizures. 
Thus  Briggs  reports  five  such  cases  and  Mears  one  "  in 
which  such  a  happy  result  followed  mere  excision  of 
the  scars.  Any  other  source  of  peripheral  irritation  must 
also  be  eliminated,  as  has  long  since  been  observed. 
Briggs  relates  a  case  in  point  in  the  same  paper  (p. 
115),  in  which  a  girl  had  both  a  depressed  cranial  fract- 
ure and  necrosis  of  the  tibia.  He  wisely  operated  on 
the  tibia  first  to  eliminate  this  as  a  source  of  irritation, 
and  the  fits  had  not  recurred  when  the  case  was  reported 
five  years  later,  thus  disproving  their  origin  from  the 
fracture  of  the  skull,  which  was  prima  facie  the  most 
probable  cause.  It  must  be  remembered,  also,  that  any 
operation  is  apt  to  cause  a  cessation  of  the  fits  for 
some  time  ;  hence,  before  deciding  that  the  epilepsy  has 
been  cured  by  removal  of  the  scar  or  other  source  of 
irritation,  at  least  two  or  three  years  of  immunity  should 
elapse.  Should  excision  of  the  scar  not  cure  the  patient, 
or  should  there  be  a  depression  of  the  skull,  with  fits 
corresponding  in  their  distribution  to  the  motor  centre 
or  centres  over  which  the  scar  lies,  the  patient  should  be 
trephined.  The  operator  will  probably  find  a  splintering 
of  the  inner  table,  with  not  uncommonly  a  fragment  of 
bone  either  detached  or  projecting  into  the  brain  sub- 
stance. Sometimes  a  cyst  will  have  been  developed 
under  the  site  of  the  injury.  Sometimes,  as  a  result  of 
laceration  of  the  brain  tissue  at  the  time  of  the  injury,  a 
brain  scar  will  be  found.  The  dura,  also,  will  have  been 
ruptured  in  some  cases,  and  a  scar  will  be  found  in  it, 
or  mere  eburnation  of  the  bones,  as  a  result  of  osteitis 
from  the  traumatism,  may  be  the  only  lesion.  The  skull 
having  been  trephined  and  the  dura  opened,  the  damaged 
brain  tissue  should  be  removed,  and  if  there  be  a  scar  or 
thickening  of  the  dura,  the  dura  itself  should  be  removed. 
In  removing  the  damaged  brain  tissue,  care  must  be  taken 
to  see  that  it  is  all  removed,  even  to  the  extent  of  trench- 
ing upon  apparently  healthy  brain  tissue,  and  the  direc- 
tions heretofore  given  that  freer  excision  may  be  made 
in  the  antero-posterior  direction  than  in  the  vertical 
(for  reasons  alreadj''  mentioned)  must  be  remembered. 
The  bone  should  not  be  replaced  in  a  large  piece,  if  by 
its  shape,  or  for  any  other  reason,  it  would  cause  press- 
ure on  the  brain.  It  may  sometimes  be  replaced  to  ad- 
vantage after  dividing  it  into  small  pieces  by  the  chisel 
or  rongeur  forceps. 

In  those  cases  in  which  the  lesion  lies  over  the  "latent 
zones,"  the  same  rule  would  apply  to  the  excision  of  the  cu- 
taneous scar  as  above  given.  Should  this  noteffect  a  cure, 
then  it  would  be  proper  to  operate.  What  should  be  done 
would  depend  upon  what  was  found  to  exist  in  the 
brain,  and  any  damaged  brain  tissue  or  cyst  should  be 
excised  as  above.  Occasionally,  after  accidents,  primary 
trephining  will  have  been  done,  yet  epilepsy  will  develop 
at  a  longer  or  shorter  time  after  healing.  In  such  cases, 
no  matter  where  situated,  it  is  sometimes  wise  to  raise 
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the  flap  over  the  site  of  the  primary  trephining  and 
round  ofE  the  edges  of  the  bone,  and  to  excise  any  scar  in 
the  dura  or  in  the  brain  which  may  have  resulted  from 
the  primary  traumatism,  or  from  any  operation  done  at 
that  time.  The  question,  however,  of  secondary  opera- 
tion is  still  undecided.  Our  experience  as  yet  is  not 
wide  enough  to  dogmatize. 

The  papers  of  Macewen  and  Horsley  may  at  present 
be  referred  to  as  the  best  illustrations  of  the  treatment 
above  described,  as  well  for  the  traumatic  as  for  the  non- 
traumatic cases  next  to  be  considered. 

Non-traumatic  Epilepsy. — First,  of  the  Jacksonian  type. 
So  far  as  our  limited  experience  goes,  it  seems  probable 
that  in  cases  of  distinct  Jacksonian  epilepsy  it  is  proper 
to  operate,  and  to  excise  the  centre  corresponding  to  that 
portion  of  the  body  which  is  involved.  The  experience 
of  Horsley  and  ilacewen,  as  well  as  quite  a  number  of 
other  operators,  at  present  would  seem  to  show  that  such 
operations  at  least  do  no  harm,  and  in  not  a  few  cases 
they  have  resulted  in  apparent  recovery  both  from  the 
epilepsy  and  from  the  operation.  It  is  a  matter  of  some  im- 
portance also  that,  if  we  operate  at  all,  it  shall  be  as  early 
as  possible,  before  the  "  epileptic  habit"  has  been  estab- 
lished. But  both  in  this  and  in  the  non-Jacksonian  type, 
it  is  of  the  utmost  importance  that  the  fits  shall  have  been 
always  observed  by  a  competent,  and,  if  possible,  a  trained 
obsercer.  I  have  already  had  brought  to  me  for  opera- 
tion a  number  of  cases  of  alleged  Jacksonian  epilepsy,  and 
others  of  ordinary  epileptic  type,  in  which  the  fits  were 
said  to  be  limited  and  uniform  in  the  point  of  beginning. 
These  statements  have  been  in  some  cases  the  result  of 
the  patient's  knowledge,  but  more  commonly  of  mem- 
bers of  the  family  only.  It  is  very  evident  that  persons 
not  trained  to  exact  observation,  and  especially  those 
persons  whose  affections  are  involved,  and  whose  first 
motive  would  be  to  aid  the  patient  rather  than  to  observe 
the  fit,  are,  as  a  rule,  incompetent  observers.  Several 
times,  after  placing  such  persons  in  hospital  under  obser- 
vation, I  have  found  that  the  fits  had  not  been  at  all  cor- 
rectly described.  Therefore  it  cannot  be  too  strongly 
insisted  upon  that  accurate  observations  shall  be  made 
the  foundation  of  knowledge  before  we  proceed  to  excise 
any  brain  centre.  In  making  these  observations,  not  only 
should  the  observer  note  all  the  phenomena  in  detail,  and 
especially  the  muscles  involved — particularly  the  muscle 
or  muscles  ^rsi  involved  (Seguin's  "signal  symptom") 
— and  the  "  march  "  of  the  fit  (that  is,  the  progressive  in- 
volvement of  one  muscle  or  set  of  muscles  after  another), 
but  the  dynamometer  should  be  used  as  soon  as  possible 
after  the  fit  to  determine  whether  the  muscles  involved 
in  the  fit  be  paretic. 

Secondly :  In  cases  of  general  epilepsy,  there  have  been 
reported  already  several  cases  of  excision  of  the  centre  in 
which  apparently  the  convulsion  starts  (Seguin's  "signal 
symptom  ").  The  results  thus  far  may  be  said  to  be  fairly 
satisfactory.  In  a  number  of  cases  there  has  been  no  re- 
turn of  the  fits  after  some  weeks  or  months ;  or  tlie  fits 
have  been  diminished  in  number  or  ameliorated  in  type, 
passing  from  attacks  of  severe  convulsions  into  slight 
petit  mal.  It  is  as  yet,  however,  far  too  early  in  the  his- 
tory of  cerebral  surgery,  in  my  opinion,  to  decide  posi- 
tively whether  it  will  prove  wise  to  excise  such  a  centre 
or  not.  Several  years  must  elapse,  and  the  definite  later 
history  of  the  patients  be  published,  and  in  sufficient 
numbers,  before  any  definite  conclusion  can  be  reached. 
Meanwhile,  in  any  suitable  case  where  the  fits  have  been 
aocuratelj-  observed,  it  would  seem  to  be  proper  at  present 
to  excise  such  centres  for  the  discharging  lesion ;  not  op- 
erating indiscriminately,  but  only  in  well-selected  cases. 
Mr.  JIacewen  has  objected  seriously  to  such  operations  on 
the  ground  of  subsequent  paralysis.  This  seems  to  me 
not  to  be  a  valid  objection.  To  exchange  epilepsy  for 
paralysis  would,  I  think,  be  a  choice  at  which  few  pa- 
tients would  hesitate.  It  must  also  be  remembered  that 
the  excision  of  a  centre  for  an  ordinary  group  of  muscles, 
though  it  be  followed  by  paralysis  which  may  even  be 
complete,  has  resulted  eventually  in  so  great  a  restora- 
tion of  power  as  to  convert  the  paralysis  into  only  moder- 
ate paresis,  probably  through  the  compensative  action  of 


the  centre  on  the  opposite  side.  Thus,  in  the  third  case 
related  in  my  first  paper  already  referred  to,  in  which 
excision  of  the  wrist  centre  was  done,  the  patient  was 
entirely  paralyzed  from  May  30,  1888,  till  early  in  July. 
Motion  began  to  return  at  this  time,  and  when  I  last  saw 
him,  in  the  middle  of  September,  1888,  he  had  so  far  re- 
gained control  of  his  hand  as  to  be  able  to  play  base-ball. 
'The  fits,  however,  had  persisted,  though  changed  in  type, 
there  being  now  but  few  severe  convulsions,  and  only  a 
moderate  number  of  attacks  of  petit  mal. 

As  to  operative  procedure  in  these  cases,  it  is  impor- 
tant, first  of  all,  to  obtain  a  view  of  the  brain  sufficiently 
large  for  the  operator  to  be  able  to  recognize  the  con- 
volutions. Once  the  convolutions  are  exposed,  no  anti- 
septic solution  should  be  allowed  to  touch  them  until 
the  centre  sought  for  shall  have  been  well  defined  by  the 
battery.  Hot  water,  however,  may  be  used  to  check  the 
bleeding.  As  soon  as  the  brain  is  uncovered  the  faradic 
current  should  be  employed  by  means  of  my  double  elec- 
trode (Fig.  4870,  p.  213). 

In  common  with  Nancrede  and  other  operators,  I  have 
been  very  much  struck  with  the  strength  of  'the  current 
required  to  evoke  muscular  contraction.  I  have  found 
it  necessary  to  use  a  current  so  strong  as  to  be  painful  to 
my  hand  before  any  muscular  response  was  obtained  from 
faradizing  the  brain.  Nancrede  has  questioned  whether 
this  may  not  be  a  serious  injury  to  the  brain.  It  does 
not  at  least  seem  to  have  been,  but  it  is  sufficiently  pos- 
sible to  make  us  faradize  the  brain  as  little  as  is  possible 
consistent  with  accomplishing  our  purpose. 

When  any  centre  sought  for  has  been  found,  I  have 
suggested  that  a  little  nick  be  made  in  it,  in  order  that 
it  may  be  recognized  again  without  difficulty.  As  this 
nick  would  be  in  the  part  of  the  centre  to  be  removed,  it 
would  do  no  harm.  As  above  described,  all  the  centre, 
and  possibly  even  a  little  more,  should  be  excised  in  order 
that  we  may  be  sure  of  the  thoroughness  of  our  work. 
As  Horsley  has  stated,  most  of  the  reported  failures  are 
due  to  too  limited  an  excision. 

The  remainder  of  the  operative  procedure  is  as  described 
in  the  section  on  the  technique. 

Jnjtjkies  op  the  Head.  Contusion. — In  any  case  of 
serious  contusion,  the  patient  should  at  once  be  put  to  bed 
on  light  diet,  and  the  bowels  and  general  hygiene  carefully 
looked  to.  The  patient  should  then  be  closely  watched, 
and,  if  any  serious  symptoms  arise  indicating  intracra- 
nial mischief,  a  semicircular  flap  of  the  scalp  should  be 
raised  and  the  bone  inspected.  If  a  fracture  of  the  bone 
be  discovered  and  the  symptoms  are  at  all  serious,  show- 
ing that  inflammation  of  the  meninges  or  of  the  brain 
substance  has  set  in,  or  is  impending,  explorator}'  tre- 
phining must  be  done  at  once,  and  the  dura  be  opened. 
Even  if  no  fracture  exists,  if  the  symptoms  are  those  of 
encephalitis,  trephining  should  be  done.  It  is  possible, 
in  such  a  case,  either  that  a  piece  of  the  inner  table  has 
been  separated,  with  or  without  external  fracture,  or  that 
the  dura  has  been  ruptured  or  the  brain  lacerated,  and 
that  inflammation  with  exudation  has  begun.  Once  in- 
flammation with  its  attending  proliferation  has  set  in, 
it  is  essential  that  a  means  of  escape  for  exudation  be 
provided  for,  or  for  the  escape  of  pus  if  the  inflammation 
shall  have  proceeded  so  far.  In  other  words,  we  should 
treat  contusions  followed  by  serious  symptoms  of  mis- 
chief in  precisely  the  same  manner  that  we  would  treat 
them  in  any  other  part  of  the  body,  always  remembering 
that  in  the  brain  it  is  impossible  for  any  exudation  or 
hfemorrhage  to  find  its  way  to  the  surface  without  sur- 
gical assistance,  by  reason  of  the  bony  case  in  which  it  is 
retained.  Trephining  of  the  skull,  therefore,  is  only 
equivalent  to  incision  through  the  soft  parts  down  to  the 
seat  of  injury  in  any  other  part  of  the  body.  In  many 
cases  of  very  severe  contusion,  it  would  be  proper  im- 
mediately to  make  a  horseshoe  flap  in  order  to  determine 
the  question  of  fracture.  The  swelling  of  the  scalp  is 
often  so  thick  and  so  dense,  that  in  some  cases  it  is  ex- 
tremely difficult  to  ascertain  whether  a  fracture  exists  or 
not  without  such  an  incision.  It  is  all-important  to  know 
this  fact,  and  especially  if  there  be  depression  or  not,  so 
that  the  proper  treatment  shall  be  adopted.     Preventive 
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trephining,  in  many  of  these  cases,  is  not  only  justifiable 
but  demanded.  A  simple  incision  through  the  scalp  is 
of  itself  unattended  with  danger  in  these  days  of  antisep- 
tic surgery.  It  may  be  objected  that  if  a  simple  fracture 
exists.by  such  an  incision  we  convert  it  into  a  com- 
pound one  ;  but  the  position  taken  by  Roberts  in  1885  is 
certainly  the  correct  one,  that  such  an  incision,  with  mod- 
ern surgical  methods,  adds  nothing  to  the  danger,  and  is 
the  only  method  by  which  we  can  make  an  absolutely 
certain  diagnosis  in  any  serious  case,  and  so  enable  us  to 
pursue  a  course  of  treatment  which  will  diminish  or 
avoid  the  danger. 

Should  there  be  any  motor  paralysis  without  any  de- 
cided loss  of  sensation,  there  is  almost  certainly  a  lesion 
of  the  cortex  ;  but,  as  Ferrier  has  pointed  out,  if  sensa- 
tion is  impaired  to  any  extent,  there  is  probably  a  lesion 
of  the  sensory  tracts  of  the  internal  capsule, .or  of  the 
centres  to  which  they  are  distributed. 

Even  after  recovery  from  a  severe  contusion  of  the 
head,  the  patient  should  be  carefully  watched  for  some 
months,  as  in  not  a  few  instances  abscesses,  cysts,  or  epi- 
lepsy has  developed  after  a  long  time.  One  case  in  which 
I  trephined,  a  month  after  an  exploratory  incision  of  the 
scalp  alone  had  been  made,  was  most  instructive  as  to  the 
intracranial  effects  of  a  very  slight  extracranial  trauma- 
tism. In  enlarging  the  trephine-opening,  I  found  that  the 
dura  suddenly  became  remarkably  adherent  to  the  bone. 
Inspection  showed  me  that  the  area  of  adhesion  was  pre- 
cisely under  the  flap  of  the  first  operation.  This  had 
been  simply  the  raising  of  a  flap  of  scalp,  had  been  con- 
ducted with  the  utmost  antiseptic  care,  and  had  healed 
without  incident  in  a  few  days  ;  yet  the  simple  lifting  of 
this  flap  had  been  felt  instantly  within  the  cranium,  and 
exhibited  itself  by  the  strong  adhesion  between  the  dura 
and  the  bone.  A  severe  contusion,  therefore,  it  can  ea- 
sily be  understood,  even  without  fracture  of  the  bone, 
might  set  up  such  inflammation  as  would  ultimately 
lead  to  suppuration,  to  the  formation  of  a  cyst  or  a  tu- 
mor, or  to  such  organic  changes  as  would  be  followed 
by  epilepsy.  Williams''  has  reported  an  unusual  case 
in  which  a  blow  on  the  forehead  produced  an  abscess 
which  discharged  through  the  nose. 

Compression  of  the  Brain. — In  1885,  in  a  paper  read  be- 
fore the  American  Surgical  Association,  Roberts  insisted 
that  the  complexus  of  symptoms  passing  uuder  the  title 
of  "  compression  of  the  brain  "  was  due  not  so  much  to 
compression  as  to  brain  injury  and  inflammation.  In 
cases  of  encephalic  haemorrhage,  we  certainly  have  an 
example  of  compression.  Apart  from  this  cause,  and 
probably  from  tumor  and  from  efl'usion,  in  both  of  which, 
however,  inflammation  has  a  large  share,  I  certainly 
would  agree  with  the  position  taken  by  him.  A  blow 
which  is  followed  by  symptoms  of  compression,  when 
it  is  sufficiently  serious  to  produce  violence  to  the  mem- 
branes, or  laceration  of  the  brain  tissues,  is,  as  a  rule, 
one  which  has  been  followed  by  inflammation  ;  and  it  is 
this  inflammation  with  its  exudation  and  swelling  that 
causes  the  mischief.  We  are  apt  to  think  of  increased 
intracranial  pressure  as  a  result  to  be  looked  for  only 
from  tumor,  abscess,  or  effusion  into  the  ventricles.  But 
it  is  certainly  reasonable  to  believe  that  mere  inflamma- 
tion of  the  cranial  contents  will  be  attended  by  swelling 
as  in  other  tissues,  and  that  thereby  the  intracranial 
pressure  will  be  increased. 

An  experiment  by  Felizet  is  full  of  instruction.  He 
filled  a  skull  with  melted  paraffine,  and  after  this  had 
cooled,  he  let  the  skull  fall  from  a  moderate  height  to 
the  floor.  The  calvaria  was  then  removed.  No  fracture 
existed  but  the  surface  of  the  paraffine  was  flattened  at 
the  point  corresponding  to  the  blow.  The  skull  had 
been  momentarily  depressed,  and  had  returned  again  to 
its  former  shape  by  its  elastic  resiliency.  Undoubtedly 
the  same  occurs  in  the  brain,  and  no  such  momentary 
changes  of  form  from  violence,  even  though  followed 
by  its  restoration  to  its  original  place,  can  have  been 
produced  without  more  or  less  laceration  of  the  brain 
tissue.  What  is  to  be  feared  is  that  inflammation  will 
take  place,  and  that  the  products  of  inflammation  will 
produce  symptoms  of  pressure.     Hence,  in  such  cases 


I  would  trephine  for  the  same  reasons  as  are  given  un- 
der the  last  heading,  if  similar  symptoms  arise. 

Scalp  Wounds  and  Injuries  of  the  Head. — In  every  case 
of  scalp  wound,  the  head  should  be  shaved  over  a  large 
area,  and  scrubbed  with  a  nail-brush  and  soap  and  water, 
followed  by  ether,  and  then  with  a  sublimate  solution. 
It  should,  of  course,  by  this  process  be  thoroughly 
cleansed  from  all  dirt  and  foreign  substances,  and  if  need 
be  the  edges  of  the  wound  should  be  trimmed  in  order  to 
get  entirely  rid  of  the  dust  and  dirt.  The  wound  may 
now,  and  not  until  now,  be  examined  by  a  probe  and 
the  finger,  both  of  which  must  be  entirely  aseptic. 
Should  the  injury  be  limited  to  the  scalp  and  the  perios- 
teum, after  providing  for  drainage  by  horse-hair  the 
wound  should  be  closed  and  dressed  antiseptically.  But 
should  the  skull  be  fractured,  it  should  be  treated  as  de- 
scribed below.  In  wounds  which  produce  a  crushing  or 
sloughing  of  the  scalp.  Dr.  William  Hunt  has  called  my 
attention  to  the  fact  that  the  depressed  scar  resulting 
from  loss  of  scalp  tissue  only,  not  seldom 'may  be  mis- 
taken for  an  old  depressed  fracture  of  the  skull — an  error 
he  has  known  to  be  made  by  more  than  one  good  sur- 
geon. 

Simple  Fracture  of  the  Skull  without  Depi-ession. — This 
is  often  exceedingly  difficult  to  diagnosticate.  One  of 
my  patients,  a  bright,  intelligent  fellow,  experimented 
on  his  own  head  the  morning  after  a  fall  of  nine  feet,  by 
tapping  on  his  head  on  the  injured  side.  He  elicited  a 
"  cracked-pot"  sound  which  did  not  exist  on  the  unin- 
jured side.  It  is  possible  that  this  may  be  hereafter  of 
great  value  in  diagnosticating  simple  fracture  without 
depression.  Whether  this  can  only  be  heard  by  the  pa- 
tient, or  whether  it  can  be  heard  by  the  surgeon  as  well, 
with  or  without  the  aid  of  a  stethoscope,  I  have  as  yet 
had  no  opportunity  of  determining  ;  but  it  should  be  a 
matter  of  careful  investigation,  and  be  reported  upon, 
with  a  view  of  utilizing  it  hereafter.  If  the  fracture  be 
simple  and  without  depression,  and  without  cerebral 
symptoms,  it  should  be  treated  expectantly,  but  the  mo- 
ment that  there  are  any  symptoms  of  encephalitis  the 
trephine  should  be  used  for  the  reasons  previously  stated. 
Two  most  instructive  cases  of  such  trephining  are  re- 
ported by  Heusner."' 

Simple  Fracture  with  Depression. — In  simple  fracture 
with  depression  I  should  certainly  advise  immediate  pre- 
ventive trephining,  even  if  there  be  no  sign  of  encephalic 
mischief  present,  although  I  am  quite  aware  that  many 
conservative  surgeons  are  opposed  to  such  radical  treat- 
ment. As  already  stated,  the  conversion  of  a  simple 
fracture  into  a  compound  one  is  at  present  attended 
with  no  serious  risk.  It  must  be  remembered  that  any 
violence,  suflicient  to  break  a  bone  and  to  depress  it,  will 
unquestionably  have  produced  some  laceration  of  the 
brain  substance,  and  possibly  of  the  dura.  In  addition 
to  this,  as  the  inner  table  is  so  much  more  easily  fractured 
than  the  outer,  it  is  always  possible  that  a  fragment  may 
have  been  detached  and  driven  into  the  brain.  The  im- 
mediate dangers  arising  from  such  a  fragment  of  bone 
and  laceration  of  the  cerebral  tissues  and  membranes  are 
those  of  serious  inflammation,  and  if  the  products  of  in- 
flammation are  confined  within  the  skull,  without  possi- 
bility of  escape  by  drainage,  the  danger  is  a  serious  one. 
Even  should  the  patient  recover,  as  is  undoubtedly  often 
the  case,  the  numerous  instances  of  epilepsy  arising  from 
irritation  of  a  scar,  from  a  cyst,  or  from  secondary  de- 
generation, are  so  great,  and  the  danger  of  trephining  so 
small,  that  but  little  choice  would  seem  to  exist. 

The  last  four  years  have  certainly  remodelled  our  views 
as  to  intracranial  surgery,  and  have  shown  that  lesions  of 
the  brain  should  have  the  same  opportunity  for  drainage 
and  for  the  escape  of  wound  products  that  the  soft  parts 
have.  The  harmlessness  of  trephining,  with  modern 
methods,  is  so  marked  that  no  patient  should  be  allowed 
to  take  his  chances  in  the  hope  that  neither  the  imme- 
diate nor  the  remote  consequences  will  follow.  Tre- 
phining in  this  case,  to  be  of  use,  must  be  done  early. 
Nancrede*'  has  insisted  on  the  great  advantages  that  ac- 
crue from  early  operation,  and  Bryant  (Lancet,  1888)  has 
re-enforced  the  same  views.     An  investigation  of  most  of 
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the  cases  which  have  been  operated  on  by  Macewen  and 
Horsley,  and  others,  will  show  clearly  the  mischief  that 
arises  from  neglect. 

Compound  Fractures  of  the  Skull.— 'Yhe  rule  in  such 
cases  should  be  always  to  explore  by  a  large  incision  in 
the  scalp.  Should  there  be  no  depression,  no  strong 
probability  either  of  separation  of  the  inner  table,  or  of 
serious  laceration  of  the  brain,  or  of  hsemorrhage,  the 
wound  should  be  most  scrupulously  disinfected,  and,  after 
careful  antiseptic  dressing,  the  expectant  plan  should  be 
pursued.  Should  the  fracture  be  a  mere  linear  fissure, 
after  careful  disinfection,  if  the  fissure  be  at  all  impreg- 
nated with  hair,  dirt,  etc.,  the  soiled  edges  should  be 
carefully  chiselled  away  so  as  to  make  sure  that  we  have 
cleaned  them  of  all  infective  material  ;  for  it  is  in  the 
probable  infection  more  than  in  the  mere  fissured  frac- 
ture (apart  from  the  violence  of  the  accident)  that  the 
danger  of  encephalic  mischief  lies.  In  doing  this  only 
the  outer  table  need  be  cut  away.  An  antiseptic  dressing 
should  be  then  applied. 

But  if  depression  exists  and  there  are  s3''mptoms  which 
lead  us  to  believe  that  serious  injury  to  the  brain,  or  fract- 
ure of  the  inner  table,  or  haemorrhage  exists,  preventive 
trephining  should  be  done  at  once.  It  goes  without  say- 
ing that  a  large  area  of  the  scalp  should  be  shaved  and 
most  rigidly  disinfected  in  all  these  cases. 

Mr.  Mayo  Robson  '*  has  reported  an  excellent  illustra- 
tion of  the  value  of  comparatively  early  trephining  in 
such  cases.  A  man  received  a  blow  on  the  left  side  of 
the  head  directly  over  the  arm  centre,  the  scalp  showing 
a  small  lacerated  wound.  The  right  arm  was  paralyzed, 
which  a  surgeon  who  first  saw  him  attributed  only  to 
bruising.  Later  rhythmic  epileptiform  spasms  began  in 
this  hand,  followed  by  facial  paresis,  oedema  of  the  left 
optic  disk,  and  exaggerated  reflexes  on  the  right  side. 
Exploration  showed  a  depressed  fracture,  and  trephining 
saved  his  life.  The  twitchings  disappeared  in  six  days 
after  the  operation.  Even  had  he  recovered  without  op- 
eration he  would  probably  have  suffered  from  a  Jacksou- 
ian  epilepsy. 

The  very  first  case  in  Horsley's  table,  again,  is  a  most 
instructive  one  as  to  the  value  even  of  late  operation.  In 
this  he  removed  a  scar  in  the  brain  (the  result  of  an  old 
depressed  compound  comminuted  fracture,  with  loss  of 
brain  tissue)  which  caused  two  thousand  eight  hundred 
and  seventy  fits  in  the  first  thirteen  days  of  his  stay  in  the 
hospital  !  The  operation  was  followed  by  improvement 
in  his  mental  condition  (though  not  of  his  paralysis),  and 
no  fits  had  recurred  fourteen  months  after  the  operation. 

In  a  case  of  extensive  compound  fracture  of  the  occi- 
put, so  early  as  1810,  Hutchison"  boldly  anticipated 
modern  siirgery  with  the  happiest  results.  The  patient 
had  fallen  thirty  feet  and  fractured  the  occiput,  into  the 
foramen  magnum,  as  proved  at  the  operation.  He  was  tre- 
phined at  once  and,  to  the  embarrassment  of  the  surgeon, 
the  dura  bulged  beyond  the  outer  surface  of  the  bone,  and 
by  its  elasticity  showed  that  there  was  an  extravasation 
of  blood  beneath  it.  The  next  day  this  was  incised,  the 
blood  evacuated,  and,  after  a  tedious  illness  from  a  sup- 
puration that  would  now  happily  be  conspicuous  by  its 
absence,  the  patient  recovered. 

In  pn act II red  wounds  of  the  brain,  which  are  of  course 
always  compound  fractures  of  the  most  dangerous  char- 
acter, the  rule  should  be  absolute  to  trephine  at  once, 
whether  there  be  brain  symptoms  or  not.  The  almost 
certain  danger  of  septic  inflammation,  and  the  need  both 
for  immediate  provision  for  drainage  and  for  antiseptic 
cleansing  of  the  wound,  render  immediate  trephining  im- 
perative, just  as  incision,  cleansing,  and  drainage  of  a 
similar  wound  in  the  soft  tissues  is  the  rule.  No  better 
illustration  could  be  given  than  a  case  reported  by  Ball '" 
in  which  a  man  was  struck  on  the  left  temple  with  a  pen- 
knife. The  wound  was  not  considered  serious  enough 
to  warrant  his  admission  to  the  hospital  where  he  first 
applied.  Ten  days  later  aphasia,  word  blindness,  and 
word  deafness  set  in,  without  paralysis.  Five  days  later 
he  was  trephined.  The  knife-blade  had  penetrated  the 
dura  and  wounded  the  brain.  A  clot  was  removed  and 
drainage  provided  for.     The  next  day  his  aphasia  re- 


curred, but  disappeared  after  the  blocked  drainage-tube 
was  made  pervious  and  further  clots  removed.  An  ex- 
cellent recovery  followed. 

Wagner"  states  that  in  eighty-one  cases  of  complicated 
various  fractures  of  the  skull  freshly  treated  as  above  ad- 
vocated, the  death-rate  was  only  1.23  per  cent.  ;  whereas 
in  twelve  such,  treated  secondarily,  the  mortality  was  33J 
per  cent.     No  better  commentary  could  be  made. 

Gunshot  Wounds. — Recent  experience  in  cerebral 
surgery  will  undoubtedly,  in  the  near  future,  entirely 
revolutionize  the  treatment  of  gunshot  wounds  of  the 
brain.  The  application  of  antiseptic  methods  to  the 
treatment  of  brain  injuries,  the  consequent  boldness  with 
which  we  can  operate  on  the  brain  and  its  membranes, 
the  introduction  of  the  gravity  probe  and  the  making  of 
counter-openings  by  the  trephine,  both  to  search 
for  the  bullet  and  for  drainage,  are  the  chief 
'  points  in  which  recent  practice  difiEers  from  the 
old. 

The  cardinal  principles  to  be  applied  to  gun- 
shot wounds  may  be  stated  as  follows  :.  First, 
the  scalp  should  be  shaved  over  a  large  area 
around  the  wound  or  wounds,  or,  better  still, 
over  the  whole  head. 

Next,  the  entire  wound  should  he  disinfected, 
from  the  wound  of  entrance  all  the  way  to  the 
wound  of  exit,  or  to  the  site  of  the  ball,  if  the 
missile  has  not  escaped. 

Thirdly.  If  haemorrhage  has  taken  place, 
either  the  wound  of  entrance  or  the  wound  of 
exit,  or  both,  should  be  freely  enlarged  by  the 
hone-forceps  or  by  the  trephine,  and  the  vessels 
secured  by  catgut  ligatures,  or,  in  rare  cases, 
be  controlled  by  pressure  or  by  haemostatic  for- 
ceps. 

Fourthly.  The  bullet  or  other  missile  should, 
if  possible,  be  removed,  if  need  be,  by  a  second 
trephine-opening. 

Fifthly.  Absolute  free  drainage  should  be 
secured,  again,  if  need  be,  by  a  counter-trephine 
opening,  even  if  the  drainage-tube  should  have 
to  traverse  the  entire  brain. 

Sixthlj-.  Antiseptic  dressings  should  be  ap- 
plied, and  the  subsequent  treatment  of  the  case 
be  conducted  on  general  principles. 

The  admirable  cases  of  Fenger  and  Lee," 
Fluhrer,™  Nancrede,''*  Bryant,'*  and  others  have 
proved  conclusively  the  truth  of  the  above 
maxims,  and  the  next  war  will  tell  as  different 
a  story  in  cases  of  penetrating  wounds  of  the 
head  as  it  will  in  penetrating  wounds  of  the 
abdomen. 

Of  the  above  points  several  have  already 
been  considered.  The  remoral  of  the  baU  has 
always  been  one  of  the  chief  difiiculties  in  cases 
of  gunshot  wounds.  Fluhrer,  in  the  brilliant 
article  alluded  to,  has  shown,  however,  a  new 
method,  which  is  of  the  greatest  importance. 
The  wound  having  been  suitably  disinfected, 
together  with,  of  course,  the  hands  of  the  oper- 
ator and  the  instruments,  etc.,  the  head  of  the 
patient  is  so  placed  that  the  probable  direction  of 
the  ball  will  be  vertical.  The  gravity  probe  of 
Fluhrer,  made  of  aluminium,  with  large  conical 
ends,  is  now  introduced  by  its  larger  end.  This  probe  is 
so  light  that  it  will  not  force  its  large  end  into  the  brain 
substance,  and  so  produce  a  false  passage,  but  by  its  own 
weight  will  follow  the  track  of  the  ball,  if  this  be  verti- 
cal. If  the  ball  be  within  easy  reach  it  may  be  extracted 
by  the  ordinary  methods  ;  if,  however,  as  shown  by  the 
probe,  it  has  penetrated  so  far  as  to  be  more  accessible 
from  the  opposite  side  of  the  skull,  unless  important  cen- 
tres lie  in  the  way  a  counter-opening  should  be  made  on 
the  opposite  side  of  the  skull  at  the  point  at  which  the 
probe  would  emerge  if  pushed  through.  The  proper  point 
for  the  counter-opening  can  be  best  located  by  the  point 
of  intersection  of  the  lines  determined  in  various  planes 
by  the  method  described  by  Bryant."  Figs.  4876  and 
4877  show  the  method  plainly.    Before  the  probe  has  been 
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introduced  in  the  search  for  the  ball  its  length  should  be 
measured.  If,  then,  it  impinges  against  the  ball,  by  meas- 
uring the  protruding  part  of  the  probe  the  difference  in 
the  two  measurements  will  give  the  depth  at  which  the 
ball  lies.     Pushing  the  probe  through  to  the  counter- 


PlG.  4876. — a.  The  extra-cerebral  portion  of  the  probe  ;  b,  the  line  taken 
by  the  probe  through  the  brain  ;  c.  e,  c,  c,  lines  placed  in  the  direction 
of  the  probe  with  the  aid  of  a  string. 

opening,  and  again  measuring  the  part  protruding  from 
tlie  original  opening,  we  ascertain  the  depth  at  which  the 
ball  lies  from  the  counter-opening.  The  probe  is  now  to 
be  carried  entirely  through  the  counter-opening  and  two 
strands  of  antiseptic  silk  are  attached  to  its  extremity, 
and  on  withdrawal  of  the  probe  the  strands  of  silk  will 
lie  in  the  track  of  the  wound.  To  one  of  these  is  now 
attached  a  No.  9  (French)  gum  catheter,  which  should 
be  new  and  carefully  disinfected,  especially  in  its  inte- 


FlG.  4877. — c,  c,  c,  c,  Lines  converging  on  the  opposite  side  of  the  head  ; 
d,   point  at  which  to  trephine. 

rior,  and  within  it  should  be  a  disinfected  straight  stylet 
in  order  to  give  it  rigidity.  The  stylet  being  ensheathed 
by  the  catheter  will  not  mislead  by  its  metallic  sound  or 
feel  in  the  search  for  the  metal  ball.  A  pair  of  forceps 
is  now  tethered  to  the  catheter  by  a  loop  of  silk  round 
one  of  its  arms,  and  the  ball  is  searched  for  at  its  known 
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depth,  above,  then  below,  then  to  the  right,  and  lastly,  to 
the  left  of  the  catheter-guide.  Between  searching  in,any 
one  direction  and  the  following  one  the  forceps  should 
be  entirely  withdrawn  and  reintroduced  so  as  not  to 
swing  around  the  catheter  and  thereby,  perhaps,  injure 
the  brain  substance  unnecessarily.  In  case  the  ball  has 
struck  the  opposite  side  of  the  cranium,  as  in  Flulirer's 
case,  it  will  have  rebounded  in  the  direction  determined  by 
two  influences :  first,  the  natural  angle  of  reflection,  which 
will  probably  be  about  equal  to  the  angle  of  incidence  ; 
and  secondly,  the  influence  exerted  by  gravity.  A  coun- 
ter-opening having  been  made,  the  wound  in  the  meninges 
made  by  the  ball  in  impinging  on  the  opposite  wall  of  the 
skull  should  be  sought  for,  and  from  this,  as  a  new  point  of 
departure,  a  new  search  may  be  made  in  the  same 
manner  as  above  with  the  gravity  probe.  Two 
other  instruments  may  be  used,  also,  in  deter- 
mining the  site  of  the  ball.  They  are  the  very 
ingenious  invention  of  Dr.  Girdner.''*  The 
"  telephonic  probe"  if  it  touch  the  ball,  will  indi- 
cate it  by  a  grating  sound,  a  sound  which  is  not  produced 
if  it  touch  any  other  than  a  metallic  substance.  Should 
the  ball  be  but  a  short  distance  below  the  surface,  Dr.  Gird- 
ner's  "induction  balance"  will  indicate  its  position  with 
the  greatest  accuracy,  and  the  counter-opening  should  be 
made  at  the  nearest  point  to  the  missile.  Two  and  a 
quarter  inches  is  the  maximum  depth  at  which  the  in- 
duction balance  will  locate  it. 

By  the  second  strand  of  silk  a  drainage-tube  may  now 
be  drawn  entirely  through  the  wound. 

Until  recently  missiles  that  lodged  in  the  brain  were 
allowed  to  remain  there  unless  easily  accessible,  under 
the  impression  that  meddling  with  the  brain  with  a  view 
of  removing  anything  that  may  have  lodged  there  was 
entirely  unwarrantable.  This  we  now  know  is  an  error. 
The  missile  should  in  all  cases  be  removed  if  accessible. 
Dr.  Wharton  "  has  presented  the  analyses  of  316  cases  in 
which  foreign  bodies  were  lodged  in  the  brain.  As  a  re- 
sult of  this  investigation  in  106  cases  in  which  removal 
was  effected,  34  (33  per  cent.)  died.  Of  the  much  larger 
number,  310,  in  which  the  missile  was  not  removed,  133 
(58.1  per  cent.)  died,  and  of  those  who  lived  10  died  from 
the  ultimate  effects  of  the  ball,  and  many  of  the  others 
suffered  from  epilepsy  and  physical  and  mental  deteri- 
oration. 

Arnold,  at  the  request  of  Bryant  (loc.  cii.),  investigat- 
ed very  carefully  140  cases  and  found  that  of  the  85  cases 
in  which  the  missiles  escaped  primarily,  or  were  removed, 
38  (44.7  per  cent.)  died.  Of  the  55  in  which  the  missile 
was  not  removed,  33  (58.3  per  cent.)  died,  giving  nearly 
the  same  result  as  Wharton's  tables. 

If  the  bullet  has  not  escaped,  and  cannot  be  found  or 
removed  directly,  or  by  a  counter-opening,  the  wound 
should  be  carefully  disinfected  and  thorough  drainage 
should  be  secured  by  a  rubber  tube  carried  to  the  entire 
depth  of  the  wound.  If,  however,  a  second  opening  has 
been  made,  the  drainage-tube  should  be  carried  entirely 
through  the  track  of  the  wound. 

Drainage  should  be  kept  free  and  thorough,  and  anti- 
sepsis secured  by  a  gentle  syringing  with  some  suitable 
antiseptic  solution,  but  it  should  be  done  with  care  and 
with  a  weak  solution. 

Fractubb  op  the  Base  op  the  Skui.l. — Besides  the 
ordinary  dangers  from  fracture  of  the  vault  of  the  skull, 
we  have  at  the  base  another  danger  of  great  importance, 
that  does  not  at  first  glance  seem  to  be  present,  viz., 
probable  and  insidious  communication  with  the  external 
air,  and,  as  a  result  of  it,  septic  infection  that  is  apt  to 
be  overlooked.  This  communication  with  the  outer  air 
may  take  place  either  through  the  ear,  the  nose,  or  the 
roof  of  the  orbit. 

Fracture  of  the  occipital  bone,  involving  the  base  of  the 
skull,  should  be  dealt  with,  of  course,  as  in  the  case  of 
fracture  of  the  vault. 

Heretofore  fracture  of  the  base  has  been  excessively 
fatiil,  and  it  is  a  remarkable  fact  in  cerebral  surgery 
that  Wagner,  in  the  lecture  already  referred  to  (p.  89), 
states  that  in  twenty-three  cases  of  fracture  of  the  base 
that  survived  the  first  forty-eight  hours  (that  is  to  say, 
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those  -which  did  not  die  from  tlie  severe  primary  vio- 
lence) every  one  of  them  recovered.* 

If  the  communication  ■with  the  air  be  through  the  ear, 
as  shown  by  escape  of  the  cerebro-spinal  fluid,  the  first 
thing  to  do  is  most  carefully  to  disinfect  the  ear,  after 
having  removed  all  of  the  wax,  dirt,  etc.,  within  it.  This 
disinfection  should  extend  to  all  the  hollows  in  the  ex- 
ternal ear  and  the  surrounding  scalp,  which  last  should 
be  shaved.  The  ear  should  next  be  filled  with  boric 
acid,  and  the  ear  and  scalp  should  then  be  covered  with 
sublimate  gauze.  I  have  no  confidence  in  iodoform,  but 
consider  boric  acid  vastly  superior,  f 

Should  the  fracture  of  the  base  involve  the  roof  of  the 
orbit  and  not  communicate  with  the  external  air,  of 
course  it  should  be  treated  as  a  simple  fracture  without 
operative  measures,  unless  the  subsequent  history  should 
demand  it.  But  should  such  a  fracture  be  caused  by  an 
umbrella-rib,  a  splinter  of  wood,  a  pair  of  scissors,  or 
other  such  vulnerating  body,  then  the  eyebrow  should 
be  shaved  off,  and  the  whole  region  about  it  be  carefully 
disinfected  (special  precautions  being  taken  to  keep  the 
solution  from  injuring  the  eye  ;  as,  for  example,  by  clos- 
ing the  lids  with  rubber  plaster).  After  disinfection  by 
bichloride  solution  (1  to  1,000)  a  solution  of  boric  acid 
(1  to  100)  or  hydronaphthol  (1  to  400)  should  be  used. 
An  incision  should  then  be  made  in  the  line  of  the  eye- 
brow, in  order  to  hide  the  subsequent  scar,  the  lid  drawn 
down,  the  track  of  the  wound  carefully  disinfected,  and 
a  considerable  opening  made  in  the  roof  of  the  orbit 
by  a  gouge  or  chisel,  rather  than  by  a  trephine.  If  the 
brain  itself  has  been  injured,  the  dura  should  be  opened, 
and  the  track  of  the  wound  again  disinfected.  Thorough 
free  drainage  should  be  provided  for,  and  the  wound 
treated  as  usual. 

Should  the  fracture  involve  the  nose,  the  same  prin- 
ciple would  apply,  viz.,  thorough  disinfection  and  free 
drainage.  Trephining  here  should  be  through  the  track 
of  the  exterior  wound,  if  it  involve  the  base  of  the  nose 
or  lower  forehead.  If  the  vulnerating  body  has  passed 
through  one  nostril,  of  course  the  nostril  should  be  first 
washed  clean  and  then  disinfected  with  boric  acid  or  hy- 
dronaphthol, and,  after  trephining,  the  same  acid  should 
be  thoroughly  insufflated  into  the  nostril,  both  from  be- 
low and  by  way  of  the  trephine  opening.  The  trephin- 
ing would  probably  be  done  best  just  above  the  root  of 
the  nose,  and  would,  unfortunately,  involve  the  frontal 
sinus,  which  should  always  be  avoided  if  possible.  But 
the  great  danger  from  want  of  drainage  must  overcome 
ever}-  objection  of  a  minor  character.  The  frontal  sinus, 
as  well  as  the  wound,  should  be  disinfected,  therefore, 
with  great  care,  and  the  same  drainage  and  dressing  be 
applied  as  heretofore  recommended.  In  order  to  prevent 
the  passage  of  infective  air  through  the  nose,  both  from 
without  and  from  the  lungs,  it  would  be  well,  perhaps,  to 
plug  up  both  anterior  nares  with  a  moderate  tampon  of 
soft  sublimate  gauze  for  the  first  three  days  at  least.  A 
tampon  in  the  anterior  nares  would  nearly  prevent  any 
current  of  air  through  the  nose,  even  from  behind.  In 
children  it  is  to  be  remembered  that  the  frontal  sinus  is 
very  small  and  ill  developed. 

IXTKACR-VNIAL  HyE.MORRHAGE,  ESPECIALLY  FROM  THE 

]\IiDDLE  Meningeal  Artery. — Three  papers  recently 
published  have  practically  settled  the  question  of  the 
treatment  of  hasmorrhage  from  the  middle  meningeal. 
(Wiesmann  in  the  Deutsche  Zeilschr  f.  Ghlr.,  Bd.  31  and 
33,  1885  ;  Jacobson  in  "Guy's  Hospital  Reports,"  1886, 
vol.  xliii.  ;  and  Kronlein  in  the  first  journal,  Bd.  33,  Hft. 
3  and  4,  1886.) 

The  violence  that  may  rupture  the  middle  meningeal 
is  but  slight  in  some  cases,  so  slight,  indeed,  as  even  to 
leave  no  mark.  A  fracture  may  exist,  but  it  may  be  so 
small  as  not  to  be  recognizable  by  the  touch,  and  barely 
by  sight.  In  a  number  of  cases  there  will  be  no  fract- 
ure whatever.     Stokes  '*  reports  a  case  which  is  a  model 

*  It  is  impossible,  tiowever,  on  the  mere  ipse  dixit  of  Wagner,  to  accept 
the  diagnoses  of  ail  these  cases  as  undoubted  fractures  of  the  base,  with- 
out detailed  histories. 

t  See  the  e.^perimeats  of  Park,  Medical  News,  December  1,  18S8,  and 
the  exhaustive  Editorial  in  the  Annals  of  Surgery  for  March,  18S9. 


of  diagnosis  and  treatment,  in  which,  after  only  a  bruise, 
trephining  evacuated  a  clot  one  and  one-half  inch  thick, 
followed  by  immediate  relief  to  the  paralysis,  and  speedy 
recoverj'.  Jacobson  (loc.  cit.)  reports  four  cases  out  of 
seventy,  of  such  haemorrhage,  in  which  no  fracture  ex- 
isted. In  some,  of  course,  the  fracture  will  be  both  vis- 
ible and  palpable,  not  only  over  the  vault  but  also  at  the 
base  of  the  skull.  Either  the  trunk  or  the  branches  may 
be  ruptured.  Of  the  seventy  cases  tabulated  by  Jacob- 
son,  in  two,  certainly,  and  in  four  others,  probably,  the 
trunk  was  injured  ;  but  the  divisions  beyond  the  trunk 
are  the  site  of  the  lesion  more  commonly  than  the  main 
trunk  itself. 

The  adhesions  of  the  dura  to  the  skull,  it  should  be  re- 
membered, while  in  general  very  strong,  are  very  slight 
in  the  area  of  the  middle  meningeal,  as  pointed  out  by 
Tillaux,  and  so  favor  haemorrhage. 

The  symptoms  of  the  greatest  value  are  :  First.  An 
interval  of  consciousness  between  the  accident  and  the  ap- 
pearance of  serious  symptoms.  This  interval  of  conscious- 
ness is  of  the  greatest  importance,  and  probably  is  worth 
all  of  the  other  symptoms  put  together.  It  is  due  to  the 
fact  that  it  takes  a  certain  amount  of  time  for  sufficient 
blood  to  escape  to  produce  unconsciousness  from  press- 
ure. It  was  present  in  two-thirds  of  Jacobson's  cases. 
If  the  main,  trunk  be  injured,  or  one  of  its  larger 
branches,  and  the  blood  poured  out  rapidly,  this  interval 
will  be  very  brief,  and  coma  and  death  will  quickly  su- 
pervene.    But  not  uncommonly  it  will  be  some  hours 


Pig.  4878. — Clot  in  Hsemorrhage  fi'om  the  Middle  Meningeal  Artery, 
(Jacobson.) 

long,  or  occasionally  even  days.  But  even  if  brief,  its 
possible  existence  should  always  be  inquired  into,  and  if 
present  the  other  signs  of  intracranial  hsemorrhage 
should  be  looked  for  with  care.  Secondly.  Hemiplegia 
on  the  side  opposite  to  the  haemorrhage.  This  may.be 
progressive,  the  hemiplegia  extending  from  one  portion 
of  the  body  to  another,  as  the  extending  clot  presses  upon 
one  cortical  centre  after  another  ;  as,  for  example,  if  the 
clot  be  effused  over  the  face  centre,  the  face  muscles  will 
be  paralyzed  first,  and  as  the  blood  clot  extends  upward 
over  the  arm  centre,  paralysis  of  the  arm  will  follow. 
Such  extension  is  extremeh-  significant.  The  paralysis, 
however,  may  exist  on  the  same  side  as  the  injury,  if 
the  artery  has  been  ruptured  on  the  side  opposite  to  the 
injury,  as  has  not  infrequently  happened.  Clark,"  in 
just  such  a  case,  trephined  on  the  same  side  as  the  injury 
and  the  paralysis,  and  lost  his  patient,  who  had  a  clot  in 
the  side  opposite  to  that  of  the  injury.  Sometimes, 
though  rarely,  both  arteries  may  be  ruptured,  as  in  the 
remarkable  cases  of  Hill  (Cases  18  and  19,  Jacobson's 
paper).  If  there  be  no  paralysis,  the  dilated  and  immo- 
bile pupil  on  the  side  of  the  clot  may  assist  the  diagno- 
sis. Thirdly,  The  pulse  becomes  frequent.  Fourthly, 
The  respiration  becomes  slow  and  stertorous.  Fifthly, 
If  the  clot  extends  toward  the  base,  the  pupil  on  the  side 
of  the  clot  will  be  dilated  and  immobile,  and  if  the  clot 
be  on  the  left  side,  aphasia  also  will  take  place.  Sixthly. 
The  temperature  will  probably  rise,  it  may  be  quite  rap- 
idly, and  up  to  101°-103,°  or  even  104°  F. ,  especially  on 
the  side  opposite  to  that  of  the  clot,  according  to  Horsley. 
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The  importance  of  operative  treatment  is  best  sliown 
by  Wiesmann.  Of  147  cases  treated  expectantly,  131 
died  (89.1  per  cent.) ;  of  110  cases  treated  actively,  only 
36  died  (32.7  per  cent.)!  Besides  this,  in  tlie  majority  of 
these  cases  ending  fatally  after  operation,  the  extrava- 
sation was  not  readied,  and  the  dot  therefore  was  not  re- 
moved. When,  therefore,  any  of  the  above  symptoms 
are  present  in  a  case  showing  a  reasonable  ground  for 
believing  that  the  middle  meningeal,  or  its  branches, 
have  been  ruptured,  even  though  some  doubt  exist,  the 
skull  should  be  trephined. 

As  to  which  side  of  the  skull  should  be  operated  upon, 
we  should  be  guided  by  the  localizing  symptoms  rather 
than  by  the  site  of  the  injury.  Kronlein,  in  the  last  three 
years,  has  trephined  four  cases  of  rupture  of  the  middle 
meningeal,  and  in  two  of  them  removed  the  clot,  and  the 
patients  recovered.  In  the  other  two  he  failed  to  find  it, 
and  both  patients  died.  He  states  that  in  by  far  the  greatest 
number  of  cases  the  clot  will  be  best  reached  by  trephin- 
ing at  a  point  one  inch  behind  the  external  angular  pro- 
cess of  the  frontal  bone,  at  the  level  of  the  upper  border 
of  the  orbit.  Should  this  not  reach  the  clot;  he  strongly 
urges  that  another  trephine  opening  be  made  just  below 
the  parietal  boss  on  the  same  level  as  the  former.  By  not 
making  this  last  opening  he  lost  the  two  patients  alluded 
to.  By  the  anterior  opening  access  is  had  to  the  main 
trunk  and  the  anterior  branch  of  the  middle  meningeal, 
and  by  the  posterior  to  its  posterior  branch.  As  in 
not  a  few  cases  there  will  be  doubt  as  to  whether  the 
rupture  is  in  the  anterior  branch  or  trunk,  or,  on  the 
other  hand,  in  the  posterior  branch,  the  need  for  the  sec- 
ond opening,  in  case  the  first  does  not  disclose  the  clot, 
is  apparent.  Having  made  one  or  both  of  these  open- 
ings, the  clot  should  be  removed,  and  either  opening, 
if  necessary,  enlarged  by  the  rongeur  forceps  in  order  to 
obtain  access  to  it.  If  the  pupil  be  widely  dilated,  show- 
ing that  the  clot  has  extended  downward  toward  the 
base,  the  trephine  should  be  applied  about  half  an  inch 
below  the  level  of  the  upper  border  of  the  orbit,  rather 
than  at  its  level. 

Should  the  middle  cerebral  artery  be  wounded,  it  must 
be  secured  by  ligature.  No  diagnosis  can  be  made  at 
present  between  haemorrhage  from  the  middle  menin- 
geal and  the  middle  cerebral ;  hence  the  discovery  that 
the  middle  cerebral  is  wounded  would  follow  a  trephin- 
ing at  the  point  already  indicated  for  the  meningeal,  viz. . 
an  inch  behind  the  external  angular  process.  If  the 
bleeding-point  on  the  middle  cerebral  be  not  accessible 
here,  as  the  artery  lies  in  the  fissure  of  Sylvius,  the 
trephine  opening  should  be  enlarged  by  the  rongeur  for- 
ceps, upward  and  backward,  in  the  line  of  the  iissure,  i.e. , 
in  the  direction  of  the  parietal  eminence.  The  case  re- 
ported just  below  is  an  excellent  instance  of  ligature  of 
one  of  its  branches. 

The  clot-cavity  should  be  washed  out,  after  the  haem- 
orrhage has  been  controlled,  by  a  weak  antiseptic  solu- 
tion or  cooled  boiled  water.  Drainage  should  be  care- 
fully provided  for,  and  the  wound  dressed  in  the  usual 
way.  "Weir,  in  May,  1885,  was  the  first,  I  believe,  to 
propose  that  in  case  the  first  trephine  opening  would  not 
answer  well  for  drainage,  a  second  one  should  immedi- 
ately be  made.  In  doing  so,  not  only  must  the  ijosition 
of  the  clot  be  remembered,  but  the  second  trephine  open- 
ing should  be  made  also  in  such  a  position  as  to  favor 
drainage  in  the  recumbent  posture.  As  a  secondary 
measure,  it  was  done  by  Noyes  as  early  as  1882,  and 
later  by  many  others. 

The  following  case,  furnished  me  by  Dr.  Dench,  by 
the  kind  permission  of  Dr.  W.  T.  Bull,  of  New  York,  illus- 
trates well  several  points  above  mentioned.  A  man,  aged 
twenty-one,  was  brought  into  hospital  in  August,  1887. 
He  had  been  shot  at  a  distance  of  twenty  feet,  the  ball 
entering  at  a  point  two  and  a  half  inches  to  the  left  of  the 
middle  line,  just  behind  the  biauricular  line.  When  first 
seen  his  right  arm  was  paralyzed,  but  shortly  afterward 
when  admitted  to  the  hospital,  this  paralysis  had  ex- 
tended to  the  leg,  with  ptosis  and  left  external  strabismus. 
The  pupils  were  equal  and  dilated.  The  pulse  was  slow 
and  the  patient  unconscious.     A  probe  was  passed  di- 


rectly into  the  cranial  cavity,  but  the  ball  could  not  be 
found.  Intracranial  hremorrhage  was  diagnosticated  from 
the  progressive  paralysis.  The  wound,  therefore,  was  ex- 
posed by  a  crucial  incision,  several  fragments  of  bone  were 
removed,  and  considerable  arterial  blood  gushed  from 
within  the  skull.  Motion  immediately  returned  in  the 
right  leg.  The  patient  was  then  trephined  a  quarter  of 
an  inch  below,  and  in  front  of  the  wound,  and  the  dura, 
which  bulged  into  the  wound,  was  incised.  The  original 
wound  and  the  trephine  opening  were  then  made  into  one 
by  forceps,  and  the  bleeding  meningeal  artery  was  ex- 
posed and  tied  with  catgut.  A  large  branch  of  the  mid- 
dle cerebral,  which  had  been  severed,  was  likewise  tied. 
There  was  no  evidence  whatever  as  to  the  location  of  the 
ball.  The  wound  was  disinfected,  and  drainage  and 
antiseptic  dressing  were  applied.  A  hernia  cerebri  fol- 
lowed. The  wound  healed  in  a  little  over  two  months, 
no  rise  in  temperature  having  taken  place  and  no  pus 
having  appeared.  He  could  speak  perfectly  well  and 
could  use  his  arm,  but  not  his  hand.  He  was,  however, 
subject  to  ungovernable  attacks  of  temper. 

Another  admirably  managed  case  is  reported  by  Owen.^" 
Under  the  head  of  haemorrhage  should  be  mentioned,  also, 
a  remarkable  and  instructive  case,  reported  by  Dr.  T. 
Grainger  Stewart  and  Mr.  Annandale,"'  of  traumatic  pa- 
chymeningitis interna,  accompanied  by  haemorrhage.  In 
consequence  of  a  fall  on  the  occiput,  without  visible  lesion 
of  the  skull  or  scalp,  in  two  months  there  was  gradually 
developing  vertigo  and  frontal  pain,  increasing  optic  neu- 
ritis, gradually  developing  stupor,  right  hemiplegia  and 
aphasia,  with  subsequent  normal  temperature.  Annandale 
trephined  over  Broca's  convolution,  and  found  under  the 
dura  a  space  extending  three  inches  behind  and  two  inches 
in  front  of  the  trephine  opening,  which  was  filled  with 
brownish-red  fluid.  Temporary  improvement  occurred, 
but  he  died  five  days  later.  The  post-mortem  showed  in- 
flammation of  the  cerebellum,  diffused  lepto-  and  pachy- 
meningitis, with  haemorrhage  of  the  cerebrum  on  both 
sides,  with  red  softening  on  the  left  side.  This  was  evi- 
dently of  inflammatory  origin,  and  it  is  not  improbable 
that  in  such  a  case  as  this,  and  in  those  of  serous  apo- 
plexy, very  early  trephining  might  result  very  differently. 

Ceci  (quoted  by  V.  Bergmann,  loe.  cit.,  p.  112)  also  has 
reported  a  case  of  chronic  haemorrhagic  pachymeningitis, 
the  result  of  a  blow,  in  which  palsy,  incontinence,  and 
coma  were  present.  He  trephined  over  two  months 
after  the  accident,  evacuated  the  blood,  and  his  patient 
recovered  and  regained  all  the  motor  functions  except 
those  of  the  left  hand  (slight  paresis). 

In  the  British  Medical  Journal,  March  2,  1889,  Spencer 
and  Horsley  report  some  remarkable  experiments  on  the 
possibility  of  controlling  haemorrhage  from  the  middle 
cerebral  artery  and  its  branches  by  pressure  ou  the  caro- 
tid. The  ingravescent  form  of  apoplexy  from  such  a 
rupture,  impending  apoplexy  from  intense  cerebral  con- 
gestion, and  some  of  the  severer  congestive  headaches 
may  possibly  prove  capable  of  relief  by  this  means.  The 
reader  must  consult  the  original  paper  for  the  grounds 
upon  which  their  conclusions  are  based. 

Inveterate  Headache. — Horsley  (Case  7  of  his  ta- 
ble) and  von  Bergman  (loc.  cit.,  p.  113)  have  published 
two  cases  of  relief  of  fixed  and  excessively  severe 
localized  headache  by  operative  interference.  In  Hors- 
ley's  case  he  trephined  at  the  seat  of  pain  and  removed  a 
piece  of  the  parietal  bone,  the  inner  table  of  which  had 
l3een  perforated  and  was  being  eroded  by  a  Pacchionian 
body.  Relief  from  pain  had  continued- for  five  months 
after  the  operation. 

In  von  Bergman's  case,  after  all  ordinary  means  had 
been  exhausted,  the  bone  was  exposed.  Its  color  was 
dark  and  purplish,  as  if  extravasated  blood  were  seen 
through  it.  It  was  greatly  thinned,  so  that  he  was  able 
to  cut  it  with  his  scalpel.  A  quantity  of  tea-like  dark 
blood  escaped,  and  the  pulsating  dura  was  seen  beneath. 
Six  months  before  the  operation  a  stone  had  struck  him 
on  the  head,  without,  however,  wounding  the  skin.  This 
had  been  followed  by  considerable  localized  swelling,  and 
the  headaches  began  some  weeks  after  the  injury.  As 
soon  as  he  recovered  from  the  effects  of  the  anaesthetic 
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his  headache  was  gone,  and  the  relief  had  continued  for 
certainly  three  years. 

A  somewhat  similar  case  presented  itself  to  me  a  few 
months  ago.  A  man  had  fallen  on  his  occiput  and  had 
suffered  from  such  severe  headaches  as  to  be  entirely  in- 
capacitated for  business.  In  addition  to  the  headaches 
there  had  been  repeated  paralysis  of  the  face  and  extrem- 
ities. These,  however,  were  of  a  contradictory  charac- 
ter. Furthermore,  the  patient  gave  a  very  probable  his- 
tory of  syphilis.  These  considerations,  coupled  with  the 
fact  that  the  site  of  the  cerebral  lesion  seemed  to  be  so 
doubtful,  led  me,  after  consultation  with  Drs.  ilills  and 
Oliver,  to  advise  against  an  operation.  The  patient  after- 
ward consulted  Dr.  Weir,  in  New  York,  who,  disregard- 
ing the  cerebral  aspect  of  the  case,  trephined  with  a  view 
of  relieving  the  headaches.  Whether  from  altered  intra- 
cranial pressure  or  from  other  reasons,  I  do  not  know,  but 
certain  it  is  that  for  three  months  after  the  operation, 
when  last  heard  from,  the  patient  was  entirely  cured  of 
his  headaches.  I  should  add  that  vigorous  anti-syphilitic 
treatment  had  been  without  effect.  As  Dr.  Weir  informs 
me,  the  dura  was  not  opened,  nor  was  the  button  of  bone 
replaced. 

Such  operations  seem,  therefore,  to  be  entirely  justifi- 
able in  view  of  the  very  small  risk  to  life  from  trephining  ; 
provided,  of  course,  that  the  headache  be  really  so  con- 
stant and  severe  as  to  justify  a  reasonable  risk,  and  that  all 
suitable  medical  means  have  been  faithfully  and  ineffec- 
tually tried.  Very  probably,  as  in  the  first  and  last  cases, 
simple  trephining  without  opening  the  dura  may  be  all 
that  is  necessary  to  effect  the  cure.  In  cases  of  suspected 
syphilis,  the  iodides  should  be  pushed,  on  the  American 
plan,  if  necessary,  up  to  half  an  ounce  a  day  before  a  de- 
cision in  favor  of  operation  can  properly  be  made.  Just 
such  a  persistent,  severe  headache  (of  syphilitic  origin) 
has  recently  been  under  my  care,  and  has  in  this  way  been 
cured,  and  an  operation  avoided  ;  less  than  three  drachm.s 
a  day,  it  was  found,  did  absolutely  no  good.  * 

Cobb  **  reports  an  obscure  case  of  such  pain  existing  for 
a  year  and  so  severe  that  the  patient  tore  all  the  hair  off 
the  right  side  of  his  face.  He  had  paralysis  and  atrophy  of 
the  muscles  of  mastication,  with  loss  of  taste  and  unilat- 
eral deafness.  The  teeth  of  the  same  side  all  dropped  out, 
and  the  cornea  sloughed.  The  diagnosis  was  a  syphilitic 
neoplasm  between  the  pons  and  medulla,  and  the  basilar 
process.  Though  this  diagnosis  seems  to  have  been  a 
very  questionable  one,  yet  his  treatment,  after  all  anti- 
syphilitic  remedies  had  failed,  was  most  successful.  He 
trephined  behind  the  base  of  the  mastoid  and  punctured 
with  a  fine  trocar,  but  only  evacuated  some  cerebro-spinal 
fluid.  The  patient  rapidly  recovered  from  the  operation, 
lost  his  pain  after  two  days,  and  was  recovering  power 
in  the  muscles  of  mastication. 

Mental  Distukbaxces. — So  far  as  I  know  there  has 
been  ouly  one  case,  and  that  a  notable  one,  in  which  a 
psychical  disturbance  has  suggested  the  true  diagnosis, 
which  in  turn  was  followed  by  a  successful  operation. 
This  was  reported  by  Mace  wen.*'  The  man  had  received 
an  injury  a  year  previously,  and  was  suffering  from  mel- 
ancholia, with  homicidal  tendencies.  These  were  relieved 
by  paroxysms  of  pain,  which  were  not  well  located.  There 
were  no  motor  phenomena,  but  it  was  discovered  that  im- 
mediately after  the  accident,  for  two  weeks,  he  had  suf- 
fered from  psychical  blindness.  He  could  see,  but  what 
he  saw  conveyed  no  impression  to  him.  He  recognized 
his  New  Testament  by  touching  its  smooth  leather  cover 
with  the  deep  indented  letters  on  the  back,  but  on  open- 
ing it  the  printed  words  were  unknown  symbols  to  him. 
At  the  operation  the  angular  gyrus  was  exposed,  and  it 
was  found  that  a  portion  of  the  inner  table  had  been  de- 
tached and  had  exercised  pressure  on  the  posterior  por- 
tion of  the  supra-marginal  convolution,  while  a  corner 
of  it  lay  imbedded  in  the  anterior  portion  of  the  angular 
gyrus.  The  bone  was  removed  from  the  brain  and  re- 
placed in  its  proper  position.  He  was  greatly  relieved 
from  his  mental  state,  though  still  excitable.  He  was  at 
work  when  the  case  was  reported,  and  had  made  no  fur- 
ther allusion  to  his  homicidal  tendencies.  This  localiza- 
tion of  a  single  mental  process  is  of  great  importance,  and 


leads  us  to  hope  that  before  long,  by  a  more  accurate 
observation  of  the  mental  processes  in  cases  of  injury,  of 
disease,  and  of  the  lesions  found  at  operation  or  at  the 
post-mortem,  we  may  be  able  to  locate  other  mental 
processes  in  different  parts  of  the  brain.  The  fact  that 
Maceweu  was  able,  by  a  careful  and  shrewd  examina- 
tion, to  elicit  so  important  a  localizing  symptom  from  a 
case  which  was  obscure  both  in  its  history  and  in  its  visible 
lesions,  is  a  source  of  great  encouragement.  It  is  not  per- 
haps too  much  to  hope  (as  Perrier  and  Horsley  have  also 
indicated),  that  hereafter  we  may  be  able  to  locate  and 
deal  surgically  with  lesions  of  mentality,  as  we  do  with 
those  of  the  motor  area. 

Besides  the  case  just  alluded  to,  in  which  psychical 
symptoms  led  to  the  localization  of  the  lesion,  there  are 
a  number  of  cases  on  record  in  which  insanity  has  fol- 
lowed injury  and  has  been  cured  by  operation  involv- 
ing the  brain.  One  is  reported  by  Hoffman  :  **  A  man 
fifty  years  of  age,  was  made  unconscious  by  a  blow 
on  the  head,  which,  however,  produced  neither  fracture, 
convulsion,  nor  paralysis,  but  was  followed  by  pain  in 
the  head  and  aphasia,  and  a  tender  spot  above  and  in 
front  of  the  right  ear.  Insanity  developed  after  healing. 
The  cranium  was  opened  by  a  chisel  over  the  tender 
spot.  The  dura  bulged  but  did  not  pulsate.  An  inci- 
sion evacuated  a  half  ounce  of  cerebro-spinal  fluid.  The 
brain  tissue  had  been  lacerated  by  the  blow.  He  recover- 
ed both  from  the  operation  and  from  his  mental  alienation. 

McDonald "  reports  a  case  of  insanity  following  a 
pistol  wound.  The  wound  was  three-eighths  of  an  inch 
to  the  right  of  the  middle  line,  and  at  the  junction  of 
the  anterior  and  middle  thirds  of  the  first  frontal  con- 
volution. The  skull  was  opened  eighteen  months  after 
the  injury.  There  was  no  bone,  but  only  fibrous  tissue, 
at  the  point  of  injury.  At  the  fourth  puncture  by  a 
hypodermic  needle,  two  drachms  of  serum  were  removed. 
On  recovery  from  the  anaesthetic  the  patient  had  re- 
covered his  mental  condition. 

Bennett  and  Gould  *'  report  a  case  of  a  man,  who  re- 
ceived a  severe  blow  2J  inches  behind  the  meatus,  and  3i 
inches  to  the  right  of  the  middle  line.  Six  weeks  after- 
ward epilepsy  developed,  followed  by  mania,  so  that  he 
was  placed  in  an  asylum.  Trephining  was  done  and  the 
brain  explored,  in  three  or  four  different  directions,  to  the 
depth  of  one  inch,  but  nothing  was  found.  The  patient 
recovered  both  from  his  epilepsy  and  from  his  insanity. 

Rannie"  reports  the  case  of  a  woman  who  had  tertiary 
syphilis.  For  eighteen  months  she  had  suffered  with 
frontal  and  parietal  pain  on  the  right  side,  with  tender- 
ness of  the  scalp  and  discharge  from  the  right  ear,  all  of 
an  intermittent  character.  There  was  no  evidence  of  dis- 
ease of  the  middle  ear.  She  also  suffered  from  visual 
hallucinations  and  melancholia.  Her  disease  finally  cul- 
minated in  epilepsy  affecting  chiefly  the  left  side,  includ- 
ing the  face.  The  attacks  were  followed  by  marked 
paresis  on  the  left  side.  She  was  trephined  over  the 
right  pre-Rolandic  convolution.  The  skull  and  the  dura 
were  thickened.  On  opening  the  dura  a  small  quantity 
of  purulent  fluid  ran  out  which  was  found  to  come  from 
a  small  degenerating  gumma  in  the  dura.  Very  slight 
opacity  of  the  membranes  existed.  Three  weeks  later 
she  was  walking  without  any  droop,  and  the  motor 
power  of  the  left  arm  was  steadily  improving.  The 
headache  and  tenderness  of  the  scalp  had  disappeared, 
and  her  mental  condition  was  very  much  improved. 

On  November  30,  1888,  I  myself  trephined  a  boy  of 
eighteen,  who  had  a  thickened  frontal  bone  just  at  the 
border  of  the  hairy  scalp,  just  to  the  right  of  the  middle 
line,  with  obliteration  of  the  diploe  and  eburnation  of 
the  internal  table,  the  result  of  a  fall  from  a  wagon  at 
five  years  of  age.  No  fracture  existed.  At  thirteen  he 
developed  epilepsy,  and  four  months  before  I  operated 
very  marked  delusional  insanity  began.  No  gross  lesion 
was  found  in  the  brain,  which  was  punctured  four  times 
by  a  director,  to  a  depth  of  2  and  2^  inches.  He  re- 
covered in  a  few  days,  and  excepting  two  momentary 
delusions,  he  has  had  no  further  mental  trouble,  and 
only  three  fits  in  the  next  four  weeks.  The  case  will  be 
fully  reported  later. 
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Briggs,  Byrd,  Garmany,  and  not  a  few  other  surgeons, 
liave  reported  cases  of  mere  trephining  for  insanity,  but 
I  have  only  referred  to  cases  in  which  there  has  been  in- 
terference with  the  brain  itself  by  puncture,  incision,  etc. 

TRBPHININ&  FOR  ARRESTED   DEVELOPMENT. — A  Case 

reported  by  Dr.  Felkin  and  Mr.  Hare"*  raises  a  very  novel 
question  as  to  whether,  in  some  cases  of  arrested  develop- 
ment, especially  if  it  be  the  result  of  trauma,  surgery 
may  not  be  able  to  do  something  toward  effecting  re- 
recovery.  The  patient  was  a  girl,  seventeen  years  of 
age,  who,  when  ten  months  old,  had  sustained  a  fracture 
of  the  skull,  and  as  a  result  of  it,  the  right  arm  and  leg 
were  completely  paralyzed  and  shortened,  badly  de- 
veloped, and  with  loss  of  function.  The  temperature  of 
this  side  was  two  degrees  lower  than  that  of  the  other, 
the  reflexes  were  exaggerated,  and  the  sense  of  located 
tactile  sensation  was  absent.  Mr.  Hare  operated  by 
trephining  at  a  slight  depression  over  tlie  left  motor  area. 
The  operation  revealed  a  cyst  two  inches  in  depth,  and 
an  internal  osteophyte  half  an  inch  long.  The  dura  was 
not  opened.  The  fragments  of  bone  were  replaced  and 
healing  took  place  without  any  rise  in  temperature. 
"When  the  case  was  reported,  about  a  month  after  the 
operation,  the  patient  could  walk  better  and  also  move 
the  arm  to  a  considerable  extent.  The  condition  of  the 
reflexes  and  the  temperature  were  alike  on  both  sides. 
The  case  has  not  yet  been  reported  in  full,  but  when  it 
is,  it  will  give  most  important  indications  as  to  what  we 
might  possibly  do  in  future  cases. 

Tapping  op  the  Lateral,  Ventricles  ab  a  Defi- 
nite Surgical  Procedure  in  Meningitis  with 
Effusion,  and  especially  in  Tubercular  Menin- 
gitis.— In  a  brief  address  at  the  Wa.shington  Congress  of 
American  Physicians  and  Surgeons,  held  in  September, 
1888,  I  used  the  following  language  :  "  We  distinguish 
in  the  body  three  cavities,  the  cavity  of  the  head,  the 
cavity  of  the  chest,  and  the  cavity  common  to  the  abdo- 
men and  pelvis.  In  the  chest,  and  in  the  abdomen  and 
pelvis,  we  recognize  a  large  number  of  distinct  viscera 
with  separate  and  distinct  functions.  We  can  investigate 
the  diseases  of  each  viscus  and  locate  them  according  to 
the  physical  signs  and  the  symptoms  presented  by  the 
history  of  the  case.  Until  very  lately  the  head  was  re- 
garded as  a  cavity  containing  but  one  viscus,  acting  in 
its  entirety  like  the  liver,  spleen,  or  kidney.  If  it  were 
affected,  we  were  not  able  to  distinguish  one  part  from 
another.  But  in  my  opinion  we  ought  to  regard  the 
brain  cavity  precisely  as  we  regard  the  chest  cavity  or 
the  abdominal,  as  a  cavity  containing  a  number  of  vis- 
cera, fused  physically,  but  separate  physiologically  and 
pathologically."  In  a  later  paper,"*  read  before  the  Col- 
lege of  Physicians  of  Philadelphia,  November  7,  1888,  I 
said  :  "  I  would  go  further  no w,  and  draw  a  similar  anal- 
ogy between  the  serous  membrane  of  the  abdomen  and 
that  of  the  brain,  and  plead  for  a  similar  treatment  for 
both  in  case  of  similar  disease.  Since  we  now  open  the 
belly  and  drain  for  tubercular  peritonitis  with  such  re- 
markable success,  I  would  propose  that  we  do  precisely 
the  same  for  the  brain.  That  it  may  be  done  without 
serious  injury  to  the  cerebral  tissue,  the  history  of  the 
case  here  related  I  think  abundantly  shows,  and  also  that 
it  is  more  urgent  and  necessary,  ia  the  brain  than  in  the 
belly  or  chest.  In  the  belly  and  chest  the  walls  are  more 
or  less  yielding,  and  the  viscera  to  a  large  extent  spongy. 
They  can  bear  a  great  deal  of  pressure  with  little  damage 
to  their  integrity  or  to  life  itself,  if  the  pressure  be  re- 
lieved within  a  reasonable  time.  Not  so  in  the  cranium. 
The  walls  are  rigid  and  will  undergo  but  little  pressure 
(unless  it  is  very  gradual,  as  in  chronic  hydrocephalus) 
without  producing  death.  The  fatal  issue  is  so  uniform 
that  any  means  which  holds  out  a  reasonable  hope  of  re- 
lief, even  if  it  involve  great  risk  of  life,  should  be  tried. 
The  proposal  in  the  present  paper  seems  to  involve  but 
moderate  damage  to  life,  and  to  offer  possibly  high  hopes 
of  success." 

The  proposition  made  in  this  paper  was,  that  in  the 
case  of  meningitis  with  effusion,  and  especially  in  tuber- 
cular meningitis  (and  the  same  would  be  true  in  the  so- 
called  serous  apoplexy),  trephining  should  be  done  and 


the  lateral  ventricle  tapped  as  a  definite  surgical  opera- 
tion. 

It  may  be  objected  that  much  draining  of  the  cerebro- 
spinal fluid  would  be  dangerous.  I  answer,  firstly,  we  do 
not  know  until  we  try.  Secondly,  in  my  brain  tumor 
case  there  was  probably  a  very  slight  wall  between  the 
cavity  occupied  by  the  tumor  and  the  lateral  ventricle. 
This  wall  subsequently  ruptured  and  gave  exit  to  a  quan- 
tity of  cerebro-spinal  fluid  sufl3cient  to  wet  an  ample 
sublimate  dressing  continuously  for  three  weeks.  In 
Horsley's  case  of  spinal  tumor  very  abundant  drainage 
continued  for  a  long  time.  In  the  Comptes  Rendus, 
1888,  cvi.,  1693,  Championniere  reports  a  case  in  which 
no  ill  results  followed  such  an  abundant  flow  of  the  cere- 
bro-spinal fluid  as  to  wet  the  pillow,  the  dressings,  and 
the  bed.  Such  abundant  and  long-continued  drainage 
does  not,  therefore,  seem  to  be  dangerous.  Thirdly, 
experience  may  show  us  that  possibly,  in  the  head  as  in 
the  abdomen,  simple  evacuation  of  the  fluid  without  its 
continuous  drainage  may  not  only  be  feasible,  but  best. 
Of  course,  for  pus  in  the  ventricles  the  drainage  should 
be  prolonged,  if,  indeed,  so  fatal  a  lesion  allow  of  any 
treatment.  Possibly  even  this  may  not  be  necessarily 
mortal,  for  Professor  Joseph  Pancoast '°  reported  a  case 
of  abscess  communicating  with  the  lateral  ventricle,  in 
which  death  resulted  on  the  sixteenth  day,  apparently 
from  obstruction  to  the  escape  of  the  pus.  See  also  the 
case  referred  to  on  p.  216. 

I  have  not  yet  had  an  opportunity  of  performing  the 
operation  in  any  case,  although  in  the  case  related  in  the 
paper  referred  to,  my  drainage-tube  was  within  a  quarter 
of  an  inch  of  the  lateral  ventricle ;  but  I  am  so  thor- 
oughly convinced  of  the  feasibility  and  the  possibility  of 
success  that  I  offer  it,  at  least,  for  the  earnest  considera- 
tion of  the  profession,  in  the  hope  that  it  may  bear  good 
fruit  in  the  near  future. 

Baldwin  *'  has  recorded  a  remarkable  case  of  brain  in- 
jury opening  the  lateral  ventricle.  A  hernia  cerebri  fol- 
lowed, and  when  this  sunk  in,  the  bottom  of  the  cavity 
opened  into  the  ventricle  by  a  slit  half  an  inch  long  and 
one-eighth  of  an  inch  wide.  A  fracture  of  the  base  as 
well  as  of  the  vault  probably  existed,  yet  the  patient 
made  a  good  recovery  with  hemianopsia.  In  the  famous 
tamping-iron  case  the  ventricles  were  also  undoubtedly 
penetrated,  yet  the  patient  recovered.  These  cases, 
therefore,  show  that  a  wound  involving  the  ventricles  is 
not  necessarily  fatal.  How  much  less,  then,  is  an  aseptic 
puncture  likely  to  do  serious  injury  1 

In  the  American  Journal  of  the  Medical  Sciences  for  Janu- 
ary, 1850,  Detmold  has  reported  a  case  in  which  he  opened 
the  lateral  ventricles  and  evacuated  an  abscess  ;  but  tap- 
ping the  ventricles  has  never  been  proposed  heretofore,  I 
believe,  as  a  deflnite  and  deliberate  surgical  procedure. 
The  improvement  in  my  case,  from  even  the  slight  relief 
of  intracranial  pressure,  leads  me  to  believe  that  a  more 
thorough  relief  from  pressure  might  possibly  result  in 
cure.  How  incising  and  draining  the  peritoneal  cavity 
in  cases  of  tubercular  peritonitis  cures,  I  do  not  know, 
but  certainly  it  is  a  fact,  and  why  the  same  measures  may 
not  be  followed  by  the  same  result  in  the  serous  mem- 
brane of  the  brain  as  in  that  of  the  abdomen,  I  do  not 
see.  Inasmuch  as  all  cases  of  tubercular  meningitis  with 
effusion  die,  this  uniform  '  mortality  seems  to  me  to  be 
the  strongest  possible  argument  for,  at  least,  a  trial  of 
such  an  operation. 

Operative  Technique. — In  doing  the  operation  it  is  clear 
that  we  must  avoid  the  motor  zone,  Broca's  centre  for 
speech,  and  any  other  well-defined  centres  for  the  special 
senses,  and  also  the  regions  of  the  large  blood-vessels  of 
the  brain,  the  middle  meningeal,  and  the  middle  cerebral 
arteries.  A  number  of  experiments  on  the  cadaver  have 
led  me  to  point  out  three  practicable  routes  for  the  pur- 
pose. They  are  all,  of  course,  only  provisional,  until  ex- 
perience shall  show  us  a  better  one. 

First,  from  a  point  from  one-half  to  three-fourths  of 
an  inch  on  either  side  of  the  median  line,  and  one-third 
of  the  distance  from  the  glabella  to  the  upper  end  of  the 
Rolandic  fissure.  This  is  high  enough  to  avoid  the 
frontal  sinuses,  and  is  in  advance  of  the  motor  area.     A 
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three-quarter-inch  trephine  opening  having  been  made 
and  the  dura  having  been  incised  crucially,  a  grooved 
director  should  be  thrust  slowly  into  the  brain  tissue  in 
the  direction  of  the  inion.  The  director  will  traverse  the 
first  frontal  convolution.     At  a  depth  of  two  to  two  and 


Fig.  4S79. — (Drawn  by  Dr.  John  JI.  Taylor.)  Antero-posterior  Section 
of  the  Head  One-half  Inch  from  the  Middle  Line.  B,  fissure  of  Kolan- 
do  :  I,  inion  ;  A  and  B  (solid),  the  lines  of  puncture,  the  dotted  lines 
showing  their  imaginary  continuation  to  the  opposite  fixed  points. 

one-fourth  inches  the  normal  ventricle  will  be  reached. 
Should  it  be  distended,  it  would  be  reached  at  a  less 
depth. 

Secondly.  Trephine,  etc.,  as  before,  midway  between 
the  inion  and  the  upper  end  of  the  Rolandic  fissure,  one- 
half  or  three-fourths  of  an  inch  from  the  median  line. 
Tliis  is  high  enough  to  avoid  the  cuneus,  the  wounding  of 
which  would  produce  hemianopsia.  The  director  should 
now  be  slowly  thrust  into  the  brain  toward  the  inner  end 
of  the  supraorbital  ridge  on  the  same  side.     The  director 


Fig.  4880.— (Diawn  by  Dr.  John  JI.  Taylor  )  Transverse  Section  of  the 
Head  One  and  a  quarter  Inch  behind  the  Meatus.  The  continuous 
line  shows  the  line  of  puncture,  the  dotted  line  its  imaginary  continua- 
tion to  the  opposite  side  of  the  skull. 

will  traverse  the  precuneus,  and  the  normal  lateral  ven- 
tricle will  be  reached  at  a  depth  of  two  and  one-fourth  to 
two  and  three-fourths  inches  from  the  scalp.  A  dis- 
tended ventricle  will,  of  course,  be  reached  at  a  shorter 
distance. 
Thirdly.  Trephine,  etc.,  as  before,  one  and  one-fourth 


inch  behind  the  external  auditory  meatus,  and  one  and 
one-fourth  inch  above  "  Reid's  base  line."  This  will 
expose  the  second  temporal  convolution.  It  is  pos- 
sible that  this  may  be  the  site  for  hearing  of  the  opposite 
ear,  but  it  has  been  punctured  in  a  number  of  cases  of 
abscess  in  the  temporosphenoidal  lobe  without  appar- 
ent injury  to  hearing.  The  director  should  be  care- 
fully thrust  into  the  brain  in  the  direction  of  a  point  ver- 
tically over  the  opposite  meatus,  and  two  and  one-half  or 
three  inches  above  it  ;  when  at  a  depth  of  two  to  two  and 
one-fourth  inches  the  normal  lateral  ventricle  would  he 
reached,  either  at  the  beginning  or  in  the  course  of  the 
descending  cornu.  I  have  advised  the  use  of  the  director 
rather  than  the  hypodermic  needle,  for  the  reasons  already 
stated  in  the  section  on  abscess  of  the  brain.  The  fluid 
having  been  found,  a  bundle  of  horse  hairs  or  a  drainage- 
tube  should  be  inserted  for  a  suitable  length  of  time.  In 
order  to  prevent  possible  loss  of  the  drainage-tube  in  the 
cranial  cavity,  it  may  be  passed  through  a  button-hole 
opening  in  the  flap,  and,  if  necessary,  be  secured  to  the 
flap  by  a  stitch.  To  regulate  the  amount  of  drainage 
through  the  tube  it  may  be  closed  by  a  disinfected  wood- 
en plug.  In  this  a  V-shaped  slot  may  be  cut,  and  the 
size  of  the  slot  will  regulate  the  rapidity  of  the  drainage. 
Whether  the  drainage  shall  be  continued  over  twenty- 
four  hours,  a  longer  experience  must  decide. 

Of  the  three  proposed  routes  my  preference  would  be, 
for  the  present,  for  the  lateral  opening.  This  route  has 
a  great  advantage  in  that  by  it  we  can  explore  for  abscess 
of  the  temporo-sphenoidal  lobe,  and  also  for  effusion  into 
the  ventricles,  b}'  the  same  trephine  opening.  The  drain- 
age could  be  either  favored  or  hindered  by  the  patient 
lying  with  the  operated  side  down  or  up.  Should  pro- 
longed drainage  prove  to  be  wisest,  the  posterior  route 
might  be  the  best  one.  The  anterior  route  would  hinder 
drainage,  and  as  an  additional  disadvantage  there  would 
be  a  visible  scar.  As  to  a  choice  of  which  side  to  operate 
on,  we  should  select  the  side  of  the  diseased  ear,  if  there 
be  such  disease,  or  if  not,  then  that  side  which  is  tender 
either  to  pressure  or  percussion,  or  both. 

Since  the  above  was  written  my  attention  has  been 
called  to  the  fact  that  Wernicke,"  so  long  ago  as  1881, 
proposed  to  tap  the  ventricles,  and  that  Zenner  "  renewed 
the  proposal.  At  the  time  of  writing  my  paper  I  was 
wholly  unaware  of  their  propositions,  and  in  referring  to 
them  I  find  that,  while  I  must  disclaim  priority  for  the 
suggestion,  I  may  claim  that  I  have  established  exact 
rules  for  the  operation  and  described  its  precise  tech- 
nique. 

January  11,  1889,  in  my  clinic  at  the  Woman's  Hospi- 
tal, I  first  performed  the  operation.  I  found  it  easy,  and 
the  rules  I  laid  down  proved  to  be  correct.  The  patient 
was  a  fat  and  hearty  boy,  of  four,  suffering,  it  was  thought 
probable,  either  from  tumor  or  chronic  meningitis  with 
effusion,  most  likely  a  tumor  of  the  cerebellum  pressing 
on  the  straight  sinus  or  the  veins  of  Galen.  There 
were  no  symptoms  by  which  it  could  be  more  accurately 
located.  His  head  had  begun  to  enlarge  about  the  early 
part  of  December,  1888,  and  measured  21|  inches  in  cir- 
cumference (exactl}'  the  measurement  of  ray  own  head), 
with  a  bi-parielal  diameter  of  6J  inches.  At  Christmas 
he  became  blind.  For  this  he  was  brought  to  Professor 
George  Strawbridge,  to  tvhose  courtesy  I  owe  the  case. 
There  was  great  choking  of  both  disks  and  threatened 
blindness.  The  general  health  was  good,  and  the  tem- 
perature was  normal.  As  the  approaching  blindness  from 
the  increased  intracranial  pressure  was  the  immediate 
danger,  I  decided,  with  Dr.  Strawbridge's  assent,  to  tap 
the  ventricles,  and  selected  the  lateral  route.  I  removed 
a  one-half  inch  button  of  Irone,  one  and  one-fourth  inch 
behind  the  left  meatus  and  one  and  one-fourth  inch 
above  Reid's  base  line.  The  dura  pulsated  and  bulged. 
In  the  dura  as  in  the  skin,  I  made  a  small  crucial  incision. 
I  then  slowly  introduced  a  hollow  needle  (of  the  size  of 
No.  5  of  the  French  catheter  scale),  into  which  I  had 
already  pushed  three  doubled  horse  hairs  nearly  to  the 
end.  I  introduced  it  toward  a  point  two  and  one-half 
inches  above  the  right  meatus.  At  one  and  three-fourths 
inch  from  the  dura  suddenly  I  felt  a  marked  diminu- 
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tion  of  the  pressure  and  said  to  the  class  that  I  believed  I 
had  entered  the  ventricle,  and  in  a  moment  the  fluid  be- 
gan to  escape.  This  fluid  was  found  to  contain  sugar 
and  albumen.  It  was  slightly  turbid,  with  small  flakes 
in  it. 

The  horse  hairs  were  now  pushed  in  as  the  tube  was 
pulled  out.  About  J  iij.  of  fluid  escaped  during  the  op- 
eration. An  ample  sublimate  dressing  was  applied. 
During  the  first  week  from  |  ij.  to  iv.  escaped  daily, 
and  the  choking  of  the  disks  diminished  from  2.30 
mm.,  to  1.09  mm.,  in  each  eye,  the  decrease  being 
measurable  from  day  to  day.  At  the  end  of  the  first 
week  I  explored  for  a  possible  tumor  by  thrusting  a 
probe  in  two  directions  into  the  left  occipital  lobe  to 
the  depth  of  three  and  a  half  inches.  Finding  no 
tumor  I  made  a  small  opening,  by  a  simple  gouge,  in 
the  occipital  bone,  below  and  to  the  left  of  the  inion. 
Through  this  1  probed  the  left  lobe  of  the  cerebellum 
to  a  depth  of  two  inches,  and  then  obliquely  across  into 
the  right  lobe  two  and  a  half  inches,  but  found  no 
tumor.  There  was  no  reaction  from  these  procedures, 
and  the  wound  healed  promptly.  At  the  end  of  the 
second  week  the  choking  was  reduced  to  0.96  mm.  As 
in  spite  of  the  drainage  the  swelling  was  subsiding  very 
slowly,  and  Dr.  Amy  S.  Barton,  who  kindly  examined 
the  eyes  for  me,  reported  that  there  was  beginning  atro- 
phy of  the  nerves,  I  removed  the  horse  hairs  and  intro- 
duced a  small  rubber  tube  into  the  ventricles.  For  a 
week  this  gave  vent  to  from  iv.  to  viij.  ounces  of  fluid 
daily.  Except  a  temporary  rise  of  temperature,  no  re- 
action followed.  At  the  end  of  four  weeks,  as  the  boy's 
general  condition  had  deteriorated,  especially  when  from 
choking  of  the  tube  the  drainage  was  poor,  I  trephined 
another  similar  half-inch  button  at  a  corresponding  point 
above  and  behind  the  right  ear.  I  then  explored  the 
right  occipital  lobe  as  far  as  to  the  tentorium  and  falx, 
but  found  no  tumor.  I  therefore  tapped  the  ventricles 
from  the  right  side  by  a  drainage-tube.  Following  this, 
there  was  a  brief  but  sharp  rise  of  temperature  to  104° 
F.,  which,  however,  quickly  subsided.  Four  days  later 
I  washed  out  the  ventricles  from  side  to  side  by  |  viiJ. 
of  a  warm  boric  acid  solution  (gr.  iv.  to  1  j.),  evidently 
to  the  boy's  comfort,  and  with  no  results  of  a  deleterious 
character.  The  boy  died  fifty-two  days  after  the  first 
operation.  The  post-mortem  showed  that  at  the  site  of 
tlie  drainage-tubes,  even  after  go  long  a  time,  there  was 
not  the  slightest  trace  of  inflammation  either  on  the  cor- 
tex or  in  the  ventricular  cavities,  and  the  cerebro-spinal 
fluid  evacuated  at  the  autopsy  was  less  turbid  than  that 
evacuated  at  the  operation.  There  was  not  any  perceptible 
trace  of  the  various  punctures.  The  cause  of  death  was 
a  tumor  of  the  cerebellum.  The  probe  had  penetrated  it, 
but  as  its  density  was  about  the  same  as  that  of  the  brain 
its  presence  could  not  be  appreciated.  Its  nature  has 
not  yet  been  determined. 

The  case  has  shown  clearly  that  the  rules  I  formulated 
for  the  operation  are  exact ;  that  the  procedure  is  easy 
and  safe  ;  and  that  the  ventricles  may  not  only  be  drained, 
but  even  irrigated,  without  at  least  any  deleterious  re- 
sults. W.  W.  Keen. 
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BRAIN,  VESSELS  OF  THE.  Allthe larger  intracranial 
vessels  and  most  of  their  easily  visible  branches  lie  in  the 
enveloping  membranes — dura,  pia,  and  their  processes. 
Over  the  convexity  only  minute  branches  enter  or  leave 
the  brain  proper.  The  largest  arterial  twigs  directlj^  en- 
tering the  cerebrum  are  those  of  the  (basal)  pre-  and  post- 
perforated  spaces.  The  largest  venous  rootlets  directly 
from  the  organ  are  the  corresponding  perforants  and 
some  in  the  cceles.  Hence  the  vessels  of  the  meninges 
have  to  be  included  in  any  account  of  the  enceplialic  cir- 
culation ;  and  the  vascular  distribution — especially  the 
arterial — can  be  best  mapped  out  on  the  surface.  From 
studies  published  within  the  last  twentj-  years  our  knowl- 
edge of  this  subject  has  been  greatly  developed.  Our 
aim  is  to  reclassify  and  harmonize  the  often  puzzling  in- 
dependent and  rediscoveries. 

NoMBNCLATURE, — In  this  article  the  simplified  terms 
of  Wilder  (v.  amended  list  in  New  York  Medical  Journal, 
November  3.1,  1885)  will  be  employed,  The.se  are  ex- 
tended—with his  approval — also  to  the  veins,  sinuses,  ^ 
and  .so-called  meningeal  vessels.  As  these  last  lie  wholly 
in  one  of  the  membranes,  the  dura,  the  general  term 
meningeal  does  not  accurately  define  them  ;  for  this  the 
unequivocal  dural  is  substituted. 
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Intrinaic  Arteries  of  the  Brain. 

Common  Latin  names. 

Proposed  names. 

1 
English  paro- 
nyms. 

Abbre- 
via- 
tions. 

Vertebral  IB. 

Ba,silaris. 

Praecerebcllaris. 

Medicerebellaris. 

PostcereboUariR. 

Prsecerebralis. 
Medicerebralis. 

Vertebral. 

BaBUar. 

Precerebellar. 

Medicerebellar. 

Postcerebellar. 

Precerebral. 
Medicerebral. 

vrtb. 

Basilaris  (as, ) 

hair, 
prcbl. 

mcbl. 

Cerebellaris  inferior 

Cerebralis  anterior  1 

Corporis  callosi        f 

Cerebralis  media  1 

pcbl. 
prcb. 

mcb. 

Possse  Sylvii          ( 

Profunda  cerebri 

Cerebi-alis  posterior  J 

Communic^DS  anter  or  (oa.)  ■  • 

Communicans  posterior 

Postcerebralis.      Postcerebral. 

P  r  aa  c  0  m  muni-  P  r  e  c  o  mmuni- 

cans.                   1     cant. 
P  0  s  t  c  o  ramuni-  Pes  tcommnni- 

canB.                        cant. 

pcb. 
pi'cm. 

pcm. 

prckrd. 

Choroidea  posterior 

Perforantes  anteriores 

Perf orances  posteriores 

Terniatica                       1  /_    ■. 
Cerebralis  ant.  media  f  ^"^-  ^  ■ 

Postchoroidea. 
Preperforantes. 
Postperforantes. 

Termatica. 

Postchoroid. 
treperforants. 
P  ostperf  orantfi. 

Termatic. 

pchrd. 
pi'ff- 
PPf- 
trmc. 

Meningea 
Meningea  anterior 
Meningea  media 
Meningea  parva 
Meningea  posterior 
Meningea  inferior 


DUBAL  ArTEETES. 

Dnralis 

Preduralis 

Mediduralis 

Parviduralis 

Postduralis 

SubduraliB 


Longitudinalis  superior  (as.) 
Longitudinalis  inferior  (az.) 
Torcular  Herophili  (.(az) 

Confluens  sinuum  J  ^    '^ 

Spheno-parietalis  ( 

Alae  parvEe  ( 

Petrosus  superior 
Petrosus  inferior 
Petrosns  anterior 
Rectus  (a«.) 
Lacunas  laterales  sinuum 


Sinuses. 


Longitudinalis 
Palcialis 


Durae  matris  cerebri 
Meningea 
Meningea  media 
Ophthalmo-  meningea 


>     Sphenoidalis 

Superpetrosus 
Subpetrosus 
PrepetroBUS 
Tentorii 

Lacunse     parasinu- 
ales 

DtTBAL  Veins. 
J-     Duralis 

Mediduralis 
Ophthalmodnralis 


Dural. 

Predural. 

Medi  dural. 

Parvidural. 

Postdural. 

Subdural, 


Longitudinal. 
Falcial. 

Torcular. 

Sphenoidal. 

SuperpetrouB. 
Subpetrous. 
Prepetrous. 
Tentorial. 
Paraainual*  spaces. 


Dural. 
Medidural. 
Ophth  almodural. 


Intrinaic  Veins  of  the  Brain. 


irna 
tn-  y{az. 


Cerebri  superior 

Cerebri  anterior  J 

Callosi  anterior  externa        f 

Cerebri  media 

FossEB  Sylvii 

Basilaris  Rosenthali  I 

Cerebri  inferior  8.  aacendena  j 

Occipitalis  lateralis  J 

Cerebralis  lateralis  et  infe-  V 
rioris  J 

Occipitalis  interna  j_ 

Cerebri  posterior  inferior      f 

Callosi  posterior  externa 

Magna  Galeni 

Cerebri   interna    com 
mnnis 

Cerebri  interna  s.  intima  8 
profunda 

Right  and  left  vein  of  Galen 

Corporis  striati 

Lateralis  ventriculi 

Cornu  anterioris 

Septi  liicidi 

Antr.-ventriculi 

Cornu  posterioris 

Choroidea 

MeduUares  superiores 

Rami  corporis  striati 

Rami  thalami  optici 

Ramus  thalami  optici  pro- 
fundus (Rosenthal) 

V.  peduuculi  cei*ebrl 

Azygos  coniirii 

Cerebelli  .superior  media 

Cere  belli  superior  lateralis 

Cerebelli  inferior 


Supercerebralis 
Precerebralis 

Medicerebralis 

Sylvii 

Subcerebralis 

Postcerebralis 

Suboccipitalis 
CallosaliB 

^    Galeni 


Supercerebral. 

Precerebral. 

Medicerebral. 
Sylvian. 

Subcerebral. 

Postcerebral. 

Suboccipital. 
Callosal. 

Galen's. 


Tsnialia 

Tenial. 

Precomualis 

Precomual. 

Paraseptalis 

Paraseptal. 

Postcornualifi 

Medicomualis 

Superalbales 

Striatales 

Thalamici 

Postcornual. 

Medicornual. 

Superalbals. 

Striatal. 

Thalamic. 

Thalamocruralis 

Thalamocrural. 

Conariahs 
Supercerebellaris 
Paracerebelltiris 
Subcerebellnris 

Conarial. 
Supercerebellar 
Paracerebellar. 
Subcerebellar. 

*  The  form  parasinual  has  been  kindly  suggeeted  and  approved  by 
Professor  B.  I.  Wheeler,  the  comparative  philologistj  of  Ooriiell  Univer- 
sity. 


Artekibs. — The  encranial  arteries  present  two  distinct 
systems  of  vessels  : 

I.  The  dural,  commonly  called  meningeal. 

II.  The  intrinsic,  or  those  of  the  brain  proper. 
These  latter  do  not  anastomose  with  any  other  arteries. 

Rarely  there  are  marked  exceptions  to  this  rule,  and  per- 
haps oftener  slight  inosculations  about  the  sella  turcica. 

Heubner  (1874),  from  injections  in  adults,  says  :  "  The 
territories  of  the  medidural  and  of  the  cerebral  arteries 
must  be  considered  as  absolutely  independent  of  one  an- 
other." Langer  (1877),  speaking  of  infantile  and  young 
subjects,  states  :  a.  that  one  or  two  dural  branches  of  the 
precerebral  anastomose  in  the  falx  with  terminal  twigs 
of  the  dural  artery  ;  i,  also  that  pia  branches  of  the  pre- 
cerebral may  reach  minute  dural  arteries  accompanying 
the  supercerebral  veins  as  they  spring  over  to  the  dura 
near  the  longitudinal  sinus. 

I.  The  dukal  vessels  ramify  in  the  exterior  of  the 
dura.  In  a  general  way  it  is  true  that  the  pre-medi-  and 
post-dural  arteries  are  branches  respectively  of  the  inter- 
nal and  external  carotid  and  vertebral  arteries.  These 
various  branches  interanastomose  freely,  so  that  dural  in- 
farction does  not  occur.  They  are  distributed  not  sim- 
ply to  the  dura,  but  also  to  the  diploic  cranial  bones  ; 
small  twigs  may  also  pass  to  extracranial  parts. 

a.  The  branches  from  the  External  Carotid  supply  the 
middle  belt,  and,  in  fact,  nearly  the  whole  of  the  dura. 
They  are  : 

1.  The  medidural,  the  largest  and  most  constant  of  all 
the  dural  arteries,  arising  from  the  internal  maxillary 
and  entering  through  the  spinous  foramen.  Its  branches 
pass  up  the  divergent  sulci  meningei  (for  arteries  and  ac- 
companying veins)  of  the  lateral  cranial  wall,  connecting 
at  the  top  with  those  from  the  opposite  side.  Of  its  two 
main  divisions,  the  larger  anterior  is  often  for  a  short  dis- 
tance arched  over  to  a  canal. 

Besides  many  minute  branches  to  the  sinus  walls,  out- 
going nerves,  and  orbit  (■!).  infra),  it  may  send  to,  or  receive 
from,  the  deep  temporal  region  minute  rami  perforating 
the  interposed  wall ;  in  young  subjects  (Hyrtl)  consider- 
able branches  may  pass  through  the  anterior  f  ontanelle 
and  the  sagittal  suture  to  the  soft  cranial  coverings. 

3.  The  parvidural,  an  inconstant  accessory  medidural, . 
arising  close  to  the  latter,  or  even  directly  from  it,  and 
entering  by  the  oval  foramen.  It  goes  to  the  Gasserian 
ganglion  and  adjacent  dura. 

3.  The  mastoid  branch  of  the  occipital  (or  external 
carotid,  15  in  120  times,  Wyeth,  1878),  entering  by  the 
mastoid  foramen,  within  which  it  always  sends  a  branch 
to  the  diploe.  It  is  small,  variable,  and  destined  for  the 
wall  of  the  lateral  sinus  and  adjacent  dura.  Here  again 
a  reverse  course  has  been  observed,  where  the  postauric- 
ular  arose  from  a  dural  artery  by  emerging  through  a 
foramen  in  the  mastoid  (Bankart). 

4.  Supradural  branch  or  ramus  parietalis,  also  from 
the  occipital,  accompanying  the  emissary  through  the 
parietal  foramen.  It  is  usually  insignificant,  and  often 
absent. 

5.  The  subdural  branches  are  very  small  and  variable. 
They  include  twigS  from  the  ascending  pharyngeal,  oc- 
cipital, and  stylomastoid  arteries,  enter  by  the  pre-  and 
post-lacerated,  precoudyloid  and  stylomastoid  foramina, 
and  partly  supply  the  dura  of  the  posterior  fossa  and  basi- 
lar sinuses. 

b.  Brandies  from  the  Internal  Carotid. — 1.  The  cavern- 
ous carotid  yields  several  small  rami  to  the  sinus  wall, 
the  pituitary  body,  Gasserian  ganglion,  and  dura  about  the 
sella  turcica.  These  are  variously  styled  receptacular 
and  rayed  arteries,  even  predural  in  case  of  any  promi- 
nent single  branch.  Theii-  field  of  distribution  and  that 
of  the  parvidural  are  evidently  complementary. 

3.  The  predural  usually  refers  to  the  one  or  more 
slight  branches  of  the  ethmoidal  arteries,  supplying  the 
adjacent  dura  of  the  precranial  fossa. 

c.  Branch  from  the  Vertebral. — The  postdural  artery 
arises  opposite  or  just  below  the  occipital  foramen,  passes 
with  the  vertebral  into  the  cranial  cavity,  and  supplies 
the  dura  of  the  postcranial  fossa,  especially  the  posterior 
portions,  as  the  cerebellar  falx,  etc. 
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The  only  anastomoses  of  special  interest,  between  dural 
and  extradural  arteries,  are  with  those  of  the  orbit.  Such 
connections  always  exist.  Often  a  niedidura!  branch  en- 
ters, through  either  the  sphenoidal  foramen  or  some 
special  opening,  and  supplies  the  external  wall,  even  sub- 
stituting partly  or  wholly  the  lachrymal  artery.  Or  a 
branch  of  the  lachrymal  may  take  the  reverse  course. 
Very  rarely  the  medidural  arises  directly  from  the  oph- 
thalmic (Zuckerkandl,  4  cases,  Hulstoh,  1),  and  then 
passes  by  the  sphenoidal  fissure  to  its  iisual  distribution. 
This  possible  origin  should  be  borne  in  mind  in  the 
rare  operation  of  tying  the  medidural  at  the  base  of  the 
skull. 

II.  Intrinsic  Artebies,  or  those  of  the  Pia  and  Brain- 
substance. — In  removing  the  brain  from  tlie  skull  we 
sever  at  its  base  the  four  arteries  which  suffice  for  its  en- 
tire blood-supply.  These  are,  anteriorly  the  two  caro- 
tids entering  through  the  carotid  foramen  and  canal, 
posteriorly  the  two  vertebrals  entering  beside  the  fora- 
men magnum.  By  means  of  communicating  branches 
at  the  base  of  the  brain — the  vertebrals  having  first 
united,  and  their  common  basilar  trunk  having  divided 
into  the  two  postcerebrals — the  primary  vessels  combine 
to  form  the  circle  of  Willis.  From  this  practically  all 
and  only  the  cerebral  arteries  emanate.  Previously, 
however,  several  branches  are  given  off  by  the  vertebrals 
and  basilar  ;  while  the  carotid  yields  only  the  ophthal- 
mic. The  latter  is  said  always  to  originate  before  any 
of  the  cerebral  branches,  and  some  millimetres  before  the 
bifurcation  of  the  carotid. 

Tke  mrtelyrals  and  basilar  supply  in  their  course  the 
organs  of  the  posterior  fossa,  viz.,  cerebellum,  pons,  ob- 
longata, and  their  adnexa.  In  approaching  the  distal 
border  of  the  pons  the  vertebrals  unite  to  form  the  me- 
sal  basilar.  This  is  occasionally  divided  within  by  a 
septum,  or  separates  into  two  vessels  which  soon  reunite. 
The  basilar  lies  in  the  median  sulcus  of  the  pons,  direct- 
ly on  the  basilar  process  of  the  occipital  bone  ;  opposite 
the  central  border  of  the  pons  it  ends  in  the  two  postce- 
rebrals. 

The  lateral  branches  are  : 

1.  PoitcerebeUar,  the  largest  offshoot  of  the  vertebral. 
It  passes  around  the  oblongata,  beside  the  pneumogastric 
nerve,  to  supply  the  extremity  of  the  cerebellar  lobe  as 
far  as  the  median  line,  the  subvermis  and  adjacent  sur- 
face, and  the  plexus  of  the  metepicoele. 

2.  Recurrent  spinal  twigs,  also  from  the  vertebral. 

3.  Medicerebellar ,  usually  from  the  basilar  trunk. 
This  passes  along  the  middle  cerebellar  crus  to  the  pre- 
ventrad  surface  of  the  respective  cerebellar  hemisphere, 
including  the  flocculus. 

4.  Transverse  branches,  three  or  four  in  number. 
These  are  parallel  and  accessory  to  the  preceding. 

5.  Anditiva  interna. — Start.s  like  the  last,  but  passes  to 
the  internal  auditory  meatus  and  structures  of  the  inner 
ear. 

6.  Poniicular  branches. — These  immediately  enter  the 
pons  perpendicularly,  and  supply  its  substance.  They 
represent  true  terminal  arteries  (Heubner),  quite  com- 
parable to  the  perforants  of  the  cerebrum.  From  the 
importance  of  the  tracts  supplied  they  have  likewise 
great  interest  to  the  pathologist. 

7.  Supercerebellar. — This  starts  near  the  end  of  the 
basilar,  passes  outward  along  the  front  border  of  the 
pons,  winds  around  the  crus  cerebri  near  the  optic  lobes, 
and  is  distributed  to  the  superverrfiis  and  general  dorsal 
surface  of  the  cerebellum.  It  also  supplies  the  postoptic 
arteries. 

_  The  basilar  branches  all  emanate  at  practically  a 
right  angle  to  the  mother  trunk.  Those  going  to  the 
surface  anastomose  much  more  freely  than  do  the  cere- 
bral arteries.  Accordingly  Heubner  found  the  pia-dis- 
tricts  of  single  arteries  much  less  definite  over  the  cere- 
bellum than  over  the  cerebrum.  Moreover,  the  branches 
of  the  two  sides  communicate  dorsad  across  the  median 
line  ;  this  is  explained  by  the  development  of  the  cere- 
bellum from  a  single  median  vesicle.  The  only  com- 
munication between  this  system  of  vessels  and  the  cere- 
bral— except  through    the  basilar    trunk — is  by  small 


branches  of  the  precerebellars  and  postcerebrals  across 
the  crura  cerebri. 

Circle  op  "Willis. — The  carotid  ends  at  the  outer 
angle  of  the'  chiasma  in  two  main  branches,  the  pre-  and 
medi-cerebral  arteries.  At  about  1  ctm.  in  front  of  the 
chiasma  the  two  precerebrals  are  connected  by  the  pre- 
communicant.  From  either  the  medicerebral  or  the 
carotid  passes  the  postcommunicant  to  the  correspond- 
ing postcerebral.  Hence  the  circle  (or  polygon)  of  Wil- 
lis is  made  up  by  1  precommunicant,  3  precerebrals,  2 
medicerebrals  (or  2  carotids),  2  postcommunicants,  and 
2  postcerebrals.  This  is  the  classical  arrangement  ; 
from  it,  however,  there  are  frequent  and  important  de- 
viations. Professor  Windle  found  that  it  held  in  only 
76,  or,  overlooking  any  disproportion  in  the  postcom- 
municants, in  119  out  of  200  cases.  Only  in  the  apes  do 
the  vertebrals  nearly  equal  the  carotids.  In  man,  Ehr- 
mann, from  157  measurements,  found  that  very  constantly 
the  basilar  trunk  was  equal  to  one  carotid  (i.e.,  furnished 
one-third  of  the  brain-supply).  The  communicants  are 
not  simply  to  re-establish  a  circulation  in  case  of  obliter- 
ation, but  they  normally  act  to  equalize  pressure  in  the 
local  vessels.  When  this  circle  is  complete  and  of  nor- 
mal structure,  an  adequate  collateral  circulation  is  estab- 
lished after  occlusion  of  any  one  part.  From  this  circle 
and  the  first  few  centimetres  of  its  branches,  originate 
a  multitude  of  arterioles  passing  to  the  basal  ganglia  and 
adjacent  structures. 

The  components  of  this  circle  and  their  branches  : 

The  Precommunicant. — This  is  a  transverse  branch  be- 
neath the  rostrum,  from  1  to  2  mm.  in  size,  connecting 
the  two  precerebrals,  and  forming  the  anterior  side  of  the 
circle.  Windle  found  it  normal  in  159,  double  in  14,  in- 
completely so  (forked  at  one  extremit}')  in  6,  triple  in  1, 
absent  in  8,  and  associated  with  union  of  the  precerebrals 
in  2.  Wilder  notes  the  latter  condition  in  6  out  of  7  cases, 
and  Starr  in  2  of  14.  Duret  says  that  when  double,  one 
is  of  normal  size,  the  other  very  small.  Its  place  is 
sometimes  supplied  by  a  fasciculus  of  small  twigs.  Its 
branches — more  numerous  when  the  communicant  is  un- 
usually long — are : 

1.  The  termalica,  a  mesal  vessel  at  its  origin.  Wilder 
found  this  present  in  all  the  7  brains  examined.  "  It 
usually  divides  soon  into  a  right  and  left  portion,  which 
supply  respectively  the  cinerea  forming  the  surface  of 
the  triangul.ar  area  ventrad  of  the  genu  and  rostrum,  and 
then  extend  around  the  genu  to  the  dorsal  aspect  of  the 
callosum."  Windle  notes  it  in  9  of  his  cases.  It  passed 
along  the  longitudinal  fissure  for  two-thirds  of  the  length 
of  the  callosum,  and  divided  into  branches  supplj'ing  the 
opposed  surfaces  of  the  hemispheres.  When  the  com- 
municant is  wanting,  this  vessel  may  start  from  the  junc- 
tion of  the  precerebrals. 

3.  Small  retrograde  rami  to  the  gray  lamina  of  the 
chiasm. 

3.  Arterioles  which  plunge  into  the  callosal  rostrum, 
and  very  often  one  or  two  considerable  branches  com- 
pletely perforating  the  rostrum  and  ramifying  on  the 
crura  of  the  fornix,  the  anterior  commissure,  and  the 
septum. 

Tl>e  Precerebral.- — This  at  its  origin  is  almost  perpen- 
dicular to  the  carotid.  Often  the  arterj'  of  one  side  is 
larger  than,  and  partly  substitutes,  that  of  the  other  side. 
Windle  found  it  normal  in  181  of  200  cases.  In  3  the 
right  was  absent,  its  place  being  partly  supplied  in  one 
by  twigs  from  the  right  medicerebral,  in  the  other  by 
a  small  branch  from  the  carotid.  In  1  the  right  was 
double  the  size  of  the  left  ;  in  1  the  two  united  to  a  sin- 
gle trunk  ;  and  in  8  they  united  for  a  short  distance,  six 
times  replacing  and  twice  accompanying  the  precom- 
municant. 

The  short  oblique  portion,  dorsad  of  the  optic  nerve, 
between  carotid  and  precommunicant,  represents  part  of 
the  circle  of  Willis.  This  portion  may  give  off  the  fol- 
lowing branches  :  1.  Arterioles  to  the  optic  nerve  of  the 
same  side.  2,  Lateral  arterioles  to  the  neighboring  con- 
volution and  the  callosal  rostrum.  3.  When,  from  pre- 
mature division  of  the  carotid,  the  precerebral  goes  over 
a  longer  course,  it  much  oftener  gives  large  twigs  to  the 
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caudate  {prcjicrfoi-ant,  x).  Durct  says  that  tliese  braiielies 
take  one  of  two  i'oui'sl's.  In  one  tln'v  ptaietrate  almost 
within  the  exiiansinu  of  the  olfaet'>ry  nerve,  pei'forale  the 
callosum  at  its  junction  with  tlie  lower  part  of  the  cau- 
date head,  and  divide  into  live  or  si.\  almost  sub-ependy- 
mal  ramiticatious  uot  extending  beyond  the  first  two  ctni. 
of  the  caudate.  Id  the  other,  nne  i>r  twn  arterioles,  of 
about  1  mm.  diameter,  follow  a  retroL;rade  C"urse  of  3-4 
ctm.  to  the  preperforated  space  beneath  llie  caudate,  to 
which  latter  exclusively  they  are  disliibuled. 

From  the  precomuuuu'eants  on.  the  jireccrebrals  run 
side  by  side  around  the  cenu  and  caudad  at  the  bottom 
of  the  lousitudinal  fissure.  After  ijiving  off  the  first  few 
branches  the  main  trunk  may  divide  into  three  In-anches, 
as  stated  by  Duret,  whose  description  is  laru'ely  followed  ; 
or  several  successive  branches  are  li'iven  olf,  as  in  the  ac- 
companying  plate.      Together,    they   supply   the   inner 


Fig.  4881. —Arteries  of  the  TIaFe,  fAft'r  Duret.)  !.  C;initia  :  '->,  mciliee 
cerebral;  4,  pusteerebral  ;  .'),  )]re|ierfurant^  ( ^triau-il  arr^ne^l;  ti.  pin  h 
communicaiits  :  S,  pu.stchuroici  ;  '.t,  meai(.ti"nji.i  ;  ni,  e.illo-aN  iteinijiiat 
brals)  :  11,  medioiitics  :  t2,  pretlialamic  (  puslperfuriiiits)  The  rarntiils  are 
to  Rhi.iw  the  jtreperfiirants.  Ttie  left  teuip.iral  Inbr  j..eiit  away,  rxpi.^in-. 
bral  trunk  at  the  brarutii  of  tfie  Syh'iari  ti  — ure.  aial  also  its  braiLi-iie,-  ei-o-. 

two-thirds  <if  the  veutrad  surfticr  of  the  frontal  l(.>be,  the 
anterior  four-fifths  of  the  uppused  surface  of  the  henii- 
S|jhia-es,  the  callosum  ilaroolv).  and  a  portion  of  the  con- 
vexity.     (Soe  Plate  XXXII.)' 

1.  'Siilifriii:1i(l  twigs,  to  till'  c]lf;ictory  groove  antl  region 
as  far  :is  subfrontal  sulcus.  :_',  Pnffuntjil  li)';in(di,  to 
nu'sal  surface  of  superfrontal  and  com'ex  sni'fat'e  of 
superfronttd  and  jiart  of  incdifrrinial  convolmions.  )!. 
Mcdifrvidal  branch,  to  the  eallosal  con\-olulioii.  and  [lara- 
central  lobule.  Aftei-  doubling  llic  cn-st  of  the  hemi- 
sphere it  tcrnduales  aliout  the  diu'sal  cxtrcniily  of  the  ciai- 
trtil  fi^sure.  4.  Bixijr^mlnl  bi'ancli.  to  preruneus  anil 
the  adjacent  portion  of  the  convexity,  nearly  or  ((iiite 
reaching  the  occip.)ital  fissure.     5.   Calhsul  artery.     This 


may  pass  around  the  splenium  to  terminate  in  the  pineal 
gland,  and  even  posterior  commissure.  It  goes  to  the 
eallosal  convolution  and  vault,  perforating  the  latter  and 
ramifying  over  the  whole  extent  of  the  roof  of  the  para- 
cu'lcs. 

The  Ctffhral  Carotiil. — Asa  rule  the  postcommunicaut 
is  a  direct  branch  of  the  carotid,  though  it  often  starts 
from  the  medicerebral.  In  the  former  case  the  carotid, 
from  this  branch  to  its  termination  at  the  con)mencement 
of  the  Sylvian  lissnre  in  the  pre-tmd  medi-cerebrals.  forms 
part  of  the  ciicle  of  Willis.  In  this  short  course  a  few 
latertil  Irrtinehes  ;trc  given  off  : 

1.  Arterioles  to  the  external  tingle  of  the  chiasm. 
Either  these  or  the  i-lioismir  arterioles  from  the  pirecere- 
liral  supjily  luinute  twigs  to  the  first  jiortion  of  the  optic 
neivc.  i.  Fre(|uently,  one  or  more  i.>f  {\\e  purforatites  io 
the  i"tuil;ite.  3.  Prechoniid.  This  may  come  from  the 
medicerebrirl,  or  even  from  the  postcommunieant  ;  in  any 
case  ils  (.rigin  is  peripheral  to  that  of  the  last  named.  It 
is  dii-ected  oblifjuely  caudad  tilong  the  outer  side  of  the 
optic  ti  let  to  itttiin  the  choroid  plexus  in  the  lateral  horn 
(through  the  extremity  of  the  transverse  or 
Cii  hat's  fissure).  It  gives  oil :  a.  internal  and 
slightly  recurrent  branches  to  the  optic  tract  ; 
h  mterntd  branches  for  the  central  part  of 
the  outer  aspect  of  the  cms  cereliri  ;  c.  exter- 
nil  branches  to  the  uncus  (a  terminal  arteriole, 
Ilcubuer) ;  (?.  extremely  fine  twigs  to  the  two- 
thirds  of  the  choroid  plexus,  thtit  it  is  stated 
to  traverse. 

The  ill  dice  nil  tal. — The  vessel  represents  the 
most  direct  Cfnitinnation  of  the  cerebrtil  caro- 
.     tid.     It  lies  at  the  bottom  of  the  Syl- 
vian fissure,  as  do  also  the  primitive 
i      portions  of  its  larger  branches  as  they 
spread  out   over  the  insula.     When 
:J      the  ]iostcommunicant  starts  from  the 
'      medicerebral.  the  previous  short  (-1-6 
mm.  long)  portion  of  the  latter  par- 
ticiptites  in  the  circle  of  Willis.     No 
11   branches  are  assigned  to  this  part. 
The   medicerebral   in   its    further 
course  v'ields  two  classes  of  branches : 
a,  direct,  |)erforatiiig,  or  nutrient  ar- 
„     terioles  ;  b,  large  and  small  pia-arte- 

ries. 
1  a-   A  few  perforantes  frou)  the  ear- 

lier part  of  this  artery  may  pass  di- 
rectly to  the  caudate  head,  with  those 
described  under  precerebral  and  men- 
tioned under  carotid.  But  the  main  group 
from  this  source  take  ;i  somewhat  different 
course,  and,  as  stated  fiy  Ilenbner,  tire  often 
(let  iched  from  the  trunk  farther  out  in  the  fis- 
sure. These  have  been  di\'idi'd  into  two  sets. 
The  first  to  letive  the  trunk— /(7(?/c///((j'  mi,  ties 
—  ire  the  finer,  and  are  similar  in  deiiortmeut 
to  the  ].ireceding.  except  that  they  go  to  the 
hist  and  second  segments  (apex)  of  tlie  lenticu- 
lar nucleus.  The  second,  coarser,  set  runs 
along  the  l);ise  of  the  lenticuhir  nucleus  on  the 
•-  limit  of  the  external  ctipstile.  A  porlion  of 
''  these  pass  caudad  and  dorsatl  to  the  thalamic 
"  extrrmity  of  the  lenticular  nucleus,  and  ter- 
minate in  the  tludamu.s — lentieiilo-liddaiiiic  ar- 
tfi-iix.  One  arlcriolc,  noticeably  larger  than  any  of  the 
ofliers,  and  the  frequent  source  of  htemorrhage  in  this 
region,  ptisses  dor,sad  and  mesad  to  the  third  seu'ment  of 
the  Icnliiailtir,  where  it  gives  otf  many  siilc  twigs,  and 
finally  di\  ides  into  four  or  five  terminal  branches,  sup- 
plying tilso  the  adjacent  internal  capsule,  etc.  Two  or 
three  accompanying  arterioles  extend  toward  the  third 
segment,  and  may  tittain  the  tail  of  the  caudate.  Collec- 
tively these  are  termed  li  iiiu'iilo-slrieite  ariens. 

A  further  group  might  be  made  of  the  small  direct 
vessels  traversing  the  insula  to  gain  and  supply  the  claus- 
truin  ;  as  this  is,  however,  a  derivative  of  tlie  external 
gray  layer,  these  twigs  more  nearly  correspond  to  the 
general  cortical  and  albal  arterioles. 
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Of  the  pei-forantes  as 'a  whole,  it  majf  be  said  that  they 
all  emanate  at  right  angles  from  the  inner  side  of  the 
mother  vessel.  Their  size  varies  from  i  to  li  mm.  They 
immediately  enter  the  brain  substance,  only  occasionally 
dividing,  and  never  anastomosing  before  doing  so.  They 
usually  run  a  further  short  course  before  branching.  The 
ultimate  distribution  of  each  is  pencil-shaped.  They  are 
destined  to  supply  the  central  gray  nuclei  and  the  cap- 
sules, notably  the  inner.  They  are  all  true  terminal  ar- 
teries, without  any  anastomoses  either  between  them- 
selves or  with  other  arteries.  According  to  the  French 
school,  even  their  tinest  capillaries  do  not  connect,  but  on 
this  point  the  Germans  teach  otherwise. 

b.  Pia-branches  of  the  Medioerebral. — After  a  course 
of  1  to  2|  ctm.  the  main  trunk,  either  at  one  stroke  or 
successively,  divides  into  several  large  branches.  1. 
Previously,  however,  there  are  usually  a  few  small  rami 
for  the  adjacent  borders  of  the  frontal,  and  especially  the 
temporal,  lobes.     (See  Plate  XXXII.) 

2.  Frontal  branch.  This  is  generally  the  first  large 
ramus.  Like  the  succeeding,  it  runs  some  distance  deep  in 
the  sulcus  and  subdivides  often,  at  least  before  appearing 
externally.  It  is  especially  destined  for  the  subfrontal 
convolution.  It-  supplies  the  orbital  surface  of  the  frontal 
lobe  external  to  the  orbital  fissure,  and  the  convexity  dor- 
sad to  the  middle  of  the  medifrontal  gyrus,  caudad  to 
the  precentral  sulcus.  Duret  found  a  very  constant  cor- 
responding artery  in  several  species  of  animals. 

3.  Preparktal.  This  nourishes  the  precentral  and  ad- 
jacent extremity  of  medifrontal  convolutions,  and  may  by 
an  early  branch  include  the  postcentral  also. 

4.  Mediparietal.  This  may  gain  the  fissure  of  Rolando 
to  supply  not  only  the  postcentral  convolution,  but  dor- 
sad a  portion  also  of  the  precentral.  It  may  also  reach 
the  adjacent  parietal  region. 

5.  Postpanetal.  This  is  a  large  branch  in  the  horizon- 
tal Sylvian  fissure.  Its  ramifications  do  not  extend  be- 
yond the  parietal  or  occipital  fissure,  but  may  pass  beyond 
the  supertemporal. 

6.  Temporal.  This  is  included  under  the  last  by 
many,  but  it  is  often  an  early  and  large  branch  of  the 
medicerebral.  By  its  numerous  considerable  subdivis- 
ions it  then  covers  practically  the  whole  external  tem- 
poral surface.  At  least  the  supertemporal  convolution 
and  much  of  the  meditemporal  are  regularly  supplied. 
Its  distribution  extends  nearly  to  the  suboccipital  convo- 
lution. 

There  is  no  special  artery  for  the  insula,  but  it  receives 
several  small  branches  from  the  preceding  as  they  cross 
it. 

The  Posicommunieani. — Connecting  the  pre-  and  post- 
(carotid  and  vertebral)  systems.  They  start  from  the  caro- 
tid or  medicerebral,  and  run  directly  caudad  to  inosculate 
with  the  corresponding  postoerebral  at  5-13  mm.  from  the 
latter's  origin.  They  pass  ventrad  of  the  optic  tracts  and 
also  encounter  the  crura  cerebri.  In  size  and  occurrence 
these  vessels  are  variable,  and  frequently  unsymmetrical. 
The  left  is  more  often  the  smaller  or  even  absent,  though 
some  filiform  anastomosis  from  a  corresponding  branch 
of  the  carotid  usually  does  exist.  As  a  very  large  branch 
from  the  carotid,  especially  the  right,  it  may  replace  the 
corresponding  postcerebral  whollj'  or  in  part,  or  con- 
versely ;  a  large  left  communicant  has  been  observed  to 
arise  from  the  postcerebral  and  supply  the  same  medice- 
rebral. Aside  from  disparity  in  size  (43  times)  the  post- 
communicants  were  normal  in  175  of  Windle's  cases. 
Excepting  slight  anastomosis,  both  were  absent  in  3  cases, 
the  right  in  9,  the  left  in  13.  In  7  both  were  very  small ; 
in  28  the  right  was  much  larger  than  the  left ;  in  15  the 
reverse. 

This  vessel  gives  off  laterally  pia-branches,  («)  inter- 
nal, {b)  external,  and  (c)  inconstant  penetrating  rami. 

a.  1.  Chiasmic  branches  to  the  caudad  side  of  the  chi- 
asm. 2.  Twigs  to  the  tuber  oinereum  and  infundibulum, 
a  descending  ramus  supplying  the  pituitary  body.  3. 
Two  to  the  mammillary  bodies. 

b.  1.  To  the  optic  tract.  2.  To  the  cerebral  crura.  3. 
Often  considerable  branches  to  adjacent  temporal  gyri. 

c.  1.  Preihalamic,  artery  (internal  and  anterior  optic  of 


Duret).  It  penetrates  between  the  tuber  cinereum  and 
mammillary  bodies,  and  ramifies  in  the  more  anterior 
part  of  the  aula,  on  the  walls  of  the  infundibulum,  etc. 
2.  Medithalamic  artery  (posterior  internal  optic).  At 
times  large,  it  enters  the  postperforated  space  and  passes 
directly  dorsad  near  the  inner  thalamic  wall,  to  which 
and  the  gray  commissure  it  is  distributed.  This  vessel 
comes  as  often  from  the  postcerebral  as  from  the  post- 
communicant.  The  prethalamic  may  also  have  the  same 
origin. 

The  Postcerebrals,  from  the  end  of  the  basilar  to  the 
postcommunicants,  complete  the  circle  of  Willis.  This 
part  furnishes  :  1,  three  or  four  arterioles  to  the  internal 
aspect  of  the  crura  cerebri,  supplying  its  basal  layer,  the 
locus  niger,  etc. ;  2,  little  branches  entering  the  thalamus 
through  the  postperforated  space.  These  accompany, 
and  often  include,  the  above-described  medithalamic  ar- 
tery. _ 

Windle  found  the  postcerebi'al  arteries  normal  in  173 
cases.  The  vessel  was  derived  from  the  carotid  instead 
of  the  basilar  in  11  oases  on  the  right,  9  on  the  left,  and 
4  on  both  sides.  There  were  2  postcerebrals  on  the  same 
side — the  smaller  from  the  basilar,  the  larger  from  the 
carotid — in  3  cases,  1  on  the  right  and  2  on  the  left. 

This  trunk,  in  passing  around  the  crus,  describes  a 
kind  of  semicircle,  directed  toward  the  transverse  fissure. 
Dorsad  of  the  crus,  at  about  1  ctm.  from  the  optic  lobes, 
it  turns  latero-caudad  to  gain  thecalcarine  fissure,  where 
it  breaks  up  to  supply  the  basilar  postcerebral  region. 
From  its  crural  portions  it  supplies,  besides  other 
branches,  nearly  all  the  nutrient  arteries  of  the  coelian 
walls. 

1.  Little  twigs  to  the  outer  part  of  the  crus,  penetrat- 
ing almost  immediately.  Instead  of  several  in  the  thala- 
mo-crural  sulcus,  there  may  be  a  single  larger  one,  par- 
allel to  the  main  stem. 

2.  The  fairly  constant  raedioptic  (median  quadrigem- 
inal),  giving  fine  offshoots  in  its  course  to  ihe  crus,  and 
terminating  in  a  bunch  of  fine  vessels  in  the  interval  of 
the  optic  lobes. 

3.  Posihalamic  (so-called  posterior  and  external),  two  or 
three,  or  a  single  larger  one,  starting  midway  from  this 
portion  of  the  postcerebral,  and  following  the  crus  to  en- 
ter the  thalamus  between  the  geniculate  bodies. 

4.  Oeniculate,  emanating  directly,  or  from  the  thala 
mic. 

5.  Postclioroid  (posterior  and  lateral),  starting  near  the 
optic  lobes,  and  entering  between  the  layers  of  the 
velum.  It  alwa3'S  divides  into  two  principal  rami  :  a 
lateral  one  for  the  third  of  the  choroid  plexus  not  sup- 
plied by  the  prechoroid  artery,  i.e.,  for  the  plexus  over 
the  thalamus  ;  the  other  more  median  one  for  the  velum 
{ramus  velaris). 

6.  Medidioroid  (posterior  and  median  choroidal),  from 
the  postcerebral  at  its  nearest  approach  to  the  median 
line.  It  courses  beside  the  conarium,  to  which  it  yields 
some  rami,  and  immediately  divides  into  two  branches, 
one  to  the  velum  of  the  aula;  the  other  exclusively  to  the 
choroid  plexus  of  the  same  cavity. 

The  choroid  plexi  and  velum  represent  a  double  layer 
(fold)  of  the  pia,  within  which  the  coelian  arteries  and 
veins  course.  Duret  states  that  in  all  the  coeles  the  arte- 
ries to  the  velum  are  distinct  from  those  to  the  plexus, 
often  even  from  their  origin  at  the  postcerebral,  and  al- 
ways at  tlieir  entrance  into  the  corresponding  cavity,  and 
that  they  never  mingle  in  their  distribution.  From  the 
velar  arteries  are  detached  a  multitude  of  little  arterioles, 
which  penetrate  the  thalamus  1  to  1-i  ctm.  They  have 
the  arrangement  of  cortical  arterioles,  and  are  pencillated. 
The  two  velar  branches  terminate  in  the  head  of  the  cau- 
date, either  simply  subependymal  or  passing  deeply  into 
its  substance.  The  velar  branches  to  the  aula  emit  little 
arterioles  laterally  at  intervals  of  about  a  millimetre. 
These  penetrate  perpendicularly  the  adjacent  wall.  They 
supply  also  the  posterior  and  gray  commissures,  and  ter- 
minate in  a  fine  pencil  in  the  anterior  commissure.  The 
plexus  arteries,  on  the  contrary,  do  not  usually  participate 
in  the  nutrition  of  the  coelian  walls.  They  divide  into 
four  or  five  long  parallel  branches  from  which  little  arte- 
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rioles  pass  into  the  plexuses,  properly  speaking.  They 
enter  the  little  tufts  by  their  base,  and  form  very  attenu- 
ated and  sinuous  capillary  meshes.  It  has  been  suggested 
that  they  are  the  remains  of  former  branches  ramifying 
in  the  embryonic  coelian  pia,  and  that  they  became  coiled 
up  when  this  membrane  retracted. 

7.  Preoptic  (anterior  quadrigeminal),  very  short,  coming 
from  the  most  median  part  of  the  postcerebral,  or  from 
some  branch  of  the  latter.  It  forms  a  very  delicate  pen- 
cil over  the  preoptic  body.  This  makes  the  third  pretty 
constant  pair  of  optic  arteries,  as  these  lobes  are  very 
vascular.  They  have  some  anastomoses  across  the  me- 
dian line. 

8.  Artery  of  the  cornu  Ammonis,  of tener  from  some 
branch  of  the  postcerebral  than  arising  directly.  It  does 
not  ramify  on  the  ccelian  surface,  but  passes  between  the 
Ammonshorn  and  the  hippocampal  convolution,  to  tra- 
verse the  cortex  in  the  manner  of  external  arteries. 

9.  Variable  branches  to  adjacent  temporal  gyri. 
Final  Divisions  of  Postcerebral. — These  may  be  brought 

under  three  general  heads  (see  Plate  XXXII.) : 

1.  Pretemporal  branches  to  the  uncus  in  part,  and  the 
basal  surface  of  the  temporal  lobe  as  far  as  the  border  of 
the  convexity,  except  the  third  nearest  the  apex  of  the 
lobe,  which  is  supplied  from  the  medicerebral. 

2.  Post-temporal  to  the  basal  surface  of  the  occipital 
lobe,  including  a  variable  amount  of  the  adjacent  tem- 
poral region,  and  doubling  the  border  of  the  convexity 
to  supply  a  little  of  the  external  occipital  region.  The 
hippocampus  may  be  supplied  from  the  parent  stem,  or 
from  either  1  or  2. 

3.  Occipital  artery.  This  runs  along  the  calcarine  fis- 
sure, sending  a  large  branch  through  the  occipital  fissure  ; 
it  supplies  the  cuneus  and  general  median  surface  of  the 
postcerebral  lobe,  and  a  considerable  strip  of  the  adja- 
cent occipital  convexity.  Spitzka  says  that  an  artery 
large  enough  to  cause  fatal  haemorrhage  enters  the  gi'ay 
and  white  of  the  right  occipital  lobe. 

GE>rERAL  Fbattjrbs  op  the  Arterial  Sttpplt. — 
The  distribution  of  each  primary  trunk  includes  :  a,  ba- 
silar or  nuclear  branches  ;  and  J,  pia  or  cortical  branches. 
a.  These  are  the  pre-  and  post-perforating  and  coelian 
arteries,  arising  in  part  from  the  circle  of  Willis.  They 
supply  the  central  ganglia,  coelian  structures,  and  in 
part  the  centrum  semiovale.  To  the  same  class  belong 
the  direct  arterioles  from  the  basilar  to  the  nuclei  in  the 
pons.  Excepting  occasional  and  unimportant  anasto- 
moses these  are  all  true  terminal  vessels.  They  di- 
vide within  the  brain-substance  at  an  acute,  and  not  a 
right,  angle,  b.  The  pia  branches  or  divisions  as  de- 
scribed are  only  averages,  complementary  variations 
therefrom  always  being  present ;  though  it  is  claimed 
that  while  "their  origin  is  often  very  variable,  their  dis- 
tribution is  constant."  The  larger  arterial  trunks  corre- 
spond to  the  main  fissures.  To  a  marked  extent  it  is  tnie 
that  the  same  branch  does  not  supply  both  sides  of  a  sul- 
cus. Branches  usually  leave  the  parent  stem  at  almost 
or  quite  a  right  angle.  Some  writers  try  to  show  a  freer 
supply  to  the  left  hemisphere.  Duret's  attempted  corre- 
lation of  arterial  distribution  and  physiological  function 
was  at  least  premature  (1877)  and  faulty. 

Anastomoses. — The  basal  circle  of  Willis  comprises  all 
the  communications  readily  demonstrable  on  the  unin- 
jected  pia  arteries  of  the  cerebrum.  Only  within  this  cir- 
cle and  over  the  optic  lobes  are  there  any  minute  connec- 
tions across  the  median  line  of  the  hemispheres. 

There  has  been  a  dispute  as  to  the  extent  to  which  the 
ramifications  of  adjacent  branches  on  either  hemisphere 
are  connected.  Duret,  after  numerous,  varied,  and  evi- 
dently careful  examinations,,  says :  "Never  have  we 
found  an  anastomotic  net-wort  in  the  pia. "  He  also  notes 
the  frequent  superposition  in  the  pia  of  fine  arterial  rami- 
fications. Nevertheless  he  found  considerable  individual 
differences,  and  regularly  some  fine  (i  to  i  mm.)  commu- 
nications, especially  at  the  periphery,  i.e.,  between  adja- 
cent territories  of  distribution.  On  p.  927  he  acknowl- 
edges that  in  the  great  majority  of  cases,  owing  to 
anastomoses,  "  however  rare  and  unimportant,"  softening 
from  occlusion  of  any  of  the  large  basilar  trunks  spares 


the  peripheral  parts  of  the  artery's  territory.  In  the 
four-mouths'  foetus  he  found  abundant  fine  anastomoses. 
Heubner  (p.  174),  on  the  contrary,  says  :  ' '  The  chief 
[pia]  branches  end  in  a  kind  of  communicating  canal 
system  or  reservoir,  which  is  spread  out  in  the  shape  of 
a  tubular  net  over  the  whole  surface  of  the  brain."  By 
Injecting  "  under  weak  finger-pressure  "  he  found  plen- 
tiful anastomoses  up  to  1  mm.  in  diameter.  Heubner's 
description  harmonizes  with  that  of  older  writers,  and  is 
corroborated  by  Lucas,  who  by  suflBciently  penetrating 
injections  was  able  to  demonstrate  an  abundance  of  com- 
municating arterioles  up  to  i  mm.  It  remains  true,  how- 
ever, that  when  the  communicants  of  the  circle  of  "Willis 
are  poorly  developed,  the  peripheral  anastomoses  are,  in  a 
large  number  of  cases,  incapable  of  substituting  them. 

Direct  or  Nutrient  Arterioles  of  the  Conwlutions. — These 
emanate  at  right  angles  from  the  pia  branches,  of  all 
sizes.  They  penetrate  the  crests  of  the  convolutions  per- 
pendicularly, the  inclined  surfaces  obliquely.  Thej'  are 
innumerable — scarcely  more  than  a  mm.  apart.  Accord- 
ing to  size  and  distribution  there  are  two  classes  : 

1.  Cortical,  0.05  to  0.03  mm.  in  diameter.  The  finer 
stop  in  the  cortex  proper  ;  the  others  go  to  the  boundary 
of  gray  and  white.  The  capillary  net-work  from  these 
rami  has  been  divided  into  three  somewhat  differently 
characterized  layers,  each  parallel  to  the  rolling  surface. 

2.  Albal  (arteriolse  longse),  0.08  to  0.14  mm.  in  diam- 
eter. These  are  almost  rectilinear,  can  be  followed  a  dis- 
tance of  from  3  to  4  ctm.,  and  branch  at  an  acute  angle. 
They  supply  a  considerable  portion  of  the  centrum  semi- 
ovale. One  often  passes  down  along  the  axis  of  the  con- 
volution. A  group  of  five  or  six  at  the  bottom  of  a  fissure 
(in  section)  diverge  on  entering.  The  capillary  net-work 
of  the  albals  is  more  elongated  than  that  of  the  corticals, 
and  accompanies  the  fasciculi  of  nerve-fibres. 

Both  classes  anastomose  freely  in  their  finer  branches, 
though  in  general  pencillate. 

From  the  anatomical  arrangement  it  is  believed  that 
the  intravascular  pressure  is  less  in  the  gray  than  in  the 
white  substance. 

It  has  been  claimed  by  many  that  the  thyroid  gland 
acts  as  a  safety  diverticulum  to  the  cerebral  supply  ;  and 
furthermore,  that  the  lack  of  this  regulator  explained  the 
occurrence  of  so-called  cachexia  strumapriva  after  re- 
moval of  that  gland ;  but  any  such  special  function  of 
the  thyroid  is  at  least  not  proven. 

Veins. — The  venous  passages  of  the  brain  and  its 
membranes  include  : 

I.  The  dural  veins. 

II.  The  intrinsic  veins,  or  those  of  the  brain  proper. 

III.  The  sinuses. 

IV.  The  venous  exits  from  the  skull. 

All  the  intrinsic  and  most  of  the  dural  veins  discharge 
into  the  sinuses,  or  appendatory  spaces,  which  in  turn 
convey  the  blood  to  the  exits.  Otherwise  these  two  sets 
of  veins  are  separate  systems,  not  interanastomosing,  un- 
less occasionally  near  their  mouths.  The  intrinsic  veins 
without  exception  have  thin,  readily  collapsing  walls, 
while  the  sinuses  are  held  open  by  the  firm  enclosing 
dura.  In  general  it  may  be  stated  that  tJie  walls  of  aK 
these  vessels  are  devoid  of  muscular  elements,  though  occa- 
sional unstriped  fibres  have  been  observed  in  the  mtrinsic 
veins.  From  this  absence  of  actively  contracting  fibres, 
it  follows  that  these  vessels  play  a  merely  passive  r61e  in 
the  encephalic  circulation.  The  encranial  veins,  like  the 
external  veins  of  the  head,  are  devoid  of  true  valves. 
However,  at  the  orifices  of  the  diploe  veins  (Dupuytren, 
Langer,  doubted  by  Trolard)  and  in  the  ophthalmodural 
vein,  valves  may  occur,  It  has  also  been  claimed  that 
the  supercerebral  veins  in  part  present  a  valvular  ar- 
rangement at  their  discharge  into  the  longitudinal  sinus. 
The  general  impression  that  valves  do  not  occur  in  any 
of  the  veins  above  the  common  jugular,  is,  therefore,  in- 
correct. 

I.  Veins  of  the  dura,  including  those  of  the  diploe. 
— These  are  many  in  number,  but  all  of  small  size.  'They 
anastomose  so  freely  that  they  might  almost  be  denom- 
inated a  plexus.  In  position  they  are  comparable  to  the 
plexus  venosus  existing  between  dura  and  periosteum  of 
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the  spinal  canal.  In  their  ultimate  distribution  they 
form  two  vascular  nets,  according  to  Langer,  one  in  the 
outer,  the  other  in  the  inner,  layer  of  the  dura.  The  beau- 
tiful, almost  regular,  interlacing  of  the  former,  figured 
by  Langer  from  the  foetus,  the  writer  is  able  to  corrobo- 
rate. By  means  of  small  veinlets  penetrating  the  inner 
plate  of  the  skull,  the  dural  veins  communicate  exten- 
sively with  those  of  the  diploe.     They  include  : 

1.  Medidural,  or  Venm  comiies,  accompanying  the  medi- 
dural  artery  and  its  branches.  The  two  on  either  side  of 
an  artery  repeatedly  connect  with  each  other  and  with 
neighboring  veinlets.  The  largest  pair  is  about  the  com- 
mon trunk  of  the  artery.  One  of  these  passes  externally 
through  a  basal  foramen  to  the  pterygoid  veins.  The 
otlier  ends  in  the  medicerebral  vein  or  its  temporal  sinus, 
or  directly  in  the  sphenoidal  or  cavernous  sinus,  with 
which  latter  it  usually  at  least  connects.  The  diploic 
canals  have  some  special  openings  into  the  larger  medi- 
dural veins. 

2.  Superdurals.  These  appear  in  part  as  direct  con- 
tinuations of  the  preceding,  and  then  are  double.  They 
pass  to  the  longitudinal  sinus,  largely  through  the  inter- 
mediation of  its  lateral  spaces.  Labb6  suggests  that  the 
supra-  and  medi-dural  veins  may  constitute  a  small  col- 
lateral path  between  the  long  sinus  and  basal  conducts. 

3.  FaXcial  trunklets  (Fig.  4883,  k),  running  to  the  longi- 
tudinal sinus  and  to  the  falcial  sinus  when  present,  other- 


vein  and  so  to  the  cavernous  sinus.  Casual  mention  will 
be  made  of  most  of  the  special  terminations. 

II.  Veins  op  the  Pia  and  Brain  Substance. — From 
their  derivation  and  discharge,  these  vessels  naturally 
fall  into  three  classes  : 

A.  The  supercerebrals,  passing  to  the  longitudinal 
sinus.  B.  The  internal  or  Galen's  system,  tributary  to  the 
tentorial  sinus.  C.  Basal  veins,  ending  in  the  various 
sinuses  of  the  base. 

A.  The  superoerebral  veins  return  the  blood  from  the 
convexity  as  far  as  the  Sylvian  fissure,  and  from  the 
median  surface  of  the  hemispheres  as  far  as  the  super- 
callosal  fissure.  There  may  be  a  slight  interval  between 
the  frontal  set  and  the  others,  or  a  smaller  vein  may  here 
occur  ;  otherwise  they  are  all  fairly  equidistant.  There 
are  usually  six  to  eight  large  trunks  on  each  side.  These 
veins  tend  to  empty  into  the  sinus  in  pairs.  This  is  less 
marked  in  the  frontal  set.  It  is  most  easily  demon- 
strable in  the  foetus,  owing  to  the  absence  of  Pacchionian 
bodies,  or  thickening,  adhesions,  etc.,  at  the  border  of  the 
convexity.  The  last  pair  ends  in  the  sinus  some  three  to 
five  centimetres  before  the  torcular.  The  second  or 
third  pair  from  the  last  may  be  somewhat  larger  than 
the  others,  and  then  represent  the  so-called  anastomotic 
vein,  though  its  size  is  quite  as  much  due  to  the  greater 
width  of  the  brain  in  this  part.  Although  Labbe  says 
this  vein  runs  along  the  postcentral  fissure,  it  is  probably 
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wise  to  the  tentorial.  The  tentorials  go  to  the  lateral 
and  tentorial  sinuses,  also  in  part  by  way  of  the  parasin- 
ual  spaces. 

4.  The  numerous  veinlets  for  the  other  dural  arteries, 
e.g.,  in  the  occipital  fossa,  have  a  more  independent 
course  and  end  in  adjacent  sinuses. 

Venous  ctmals  of  the  diploe,  even  less  yielding  than  the 
sinuses.  Breschet's  description  is  somewhat  modified  by 
Trolard.  The  diploe  is  made  up  of  little  areolse.  These 
canalize  in  any  direction,  though  in  general  ventrad  to 
discharge  near  the  base.  These  canals  are  quite  uusym- 
metrical,  and  do  not  increase  in  size  in  their  course,  ex- 
cepting where  there  are  casual  enlargements ;  areolae, 
conduits,  and  lacunae  are  lined  with  a  smooth  membrane. 
Generally  the  diploe  begins  to  appear  about  the  tenth 
year,  though  small  straight  veins  are  evident  earlier. 
Resorption  of  the  cancelli  goes  on  continuously,  and 
after  fusion  of  the  sutures  they  may  pass  from  one  bone 
to  another.  In  the  aged  we  find  a  sort  of  wide-spaced 
venous  plexus,  no  longer  canals.  There  are  several  ex- 
terior outlets  and  numerous  interior  ones.  Even  the  one 
through  the  supraorbital  notch  passes  to  the  ophthalmic 


identical  with  Krause's  foetal  vena  nulei  centralis.  More- 
over, each  superoerebral  vein  is  double,  also  best  seen  in 
the  foetus.  The  two  constituent  veins  are  of  unequal  size, 
the  larger  external  one  coming  from  the  convexity,  the 
smaller  inner  one  coming  from  the  median  surface  (of 
hemisphere).  They  may  soon  unite  to  one  trunk,  but 
generally,  in  their  further  course  to  the  sinus  they  lie 
side  by  side  within  a  common  sheath,  and  do  not  lose 
their  integrity  as  independent  conduits  until  about  to 
open  into  the  sinus.  Commonly  some  of  the  paired,  as 
well  as  their  constituent  ^louble  veins,  are  wanting  to 
complete  the  diagram. 

The  frontal  set  take  a  course  very  nearly  at  right  angles 
to  the  sinus,  or  the  first  of  them  may  even  run  caudad 
along  the  sinus  before  discharging.  They  usually  spring 
over" to  the  dura  a  couple  of  centimetres  away  from  the 
sinus.  Farther  along  the  sinus  the  veins  take  a  more 
and  more  oblique  course  until  they  at  last  run  forward  a 
distance  of  three  or  four  centimetres,  to  discharge  against 
the  current.  At  the  border  of  the  convexity,  or  farther  out 
in  the  pia,  the  vein  makes  the  necessary  bend  to  approach 
the  sinus  as  described.     It  then  runs  a  short  distance  in 
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tbe  pia,  becomes  in  the  foetus  a  free  trunk  for  a  further 
short  length,  and  finishes  its  course  in  the  dura. 

Again,  the  frontal  set  open  at  the  lateral  angle  of  the 
sinus,  while  the  others  open  more  and  more  at  the  side, 
and  the  last  quite  at  the  bottom  of  the  sinus,  even  coming 
up  a  distance  tlirough  the  falx. 

Toward  their  field  of  derivation  these  trunks  pursue 
an  indifferently  parallel  course.  In  general,  over  the 
cortical  area  the  finest  veinlets  are  richly  distributed 
everywhere,  from  the  bottom  of  the  fissures  to  the  crest 
of  the  convolutions. 

B.  Tlie  Internal  System,  Tributary  to  the  Tentorial 
Sinvs. — Along  its  cpurse  this  mesal  sinus  receives  only 
unimportant,  mostly  dural,  veinlets.  At  its  commence- 
ment there  may  be  two  afliuents  :  a,  the  falcial  sinus  ; 
b,  the  vena  Galeni. 

a.  The  inconstant 'falcial  sinvs  also  receives  only  dural 
twigs  in  its  course,  but  at  its  commencement — opposite 
the  frontal  border  of  middle  third  of  callosum — may  take 
up  a  small  vein  or  veins  coming  from  the  frontal  third 
of  the  callosum,  and  from  the  bordering  convolutions. 
Labbe  calls  this  the  interhemispheric  i)ein,  and  says  that 
the  one  to  two  centimetres  long  veinule  bifurcates,  send- 
ing otie  branch  to  either  side.  A  parallel  term ,  mesolobica, 
was  given  by  Breschet  to  the  precerebral  vein. 

b.  Vena  Oaleni.  This  discharges  through  a  slit  in  the 
basal  wall  of  the  sinus,  just  caudad  of  the  free  border  of 
the  tentorium.  The  name  is  now  limited  to  the  short 
(1  ctm.  long,  6  mm,  broad)  trunk  from  the  union  of  the 
velar  veins  to  the  sinus.  "Within,  it  is  often  divided  by 
a  longitudinal  septum. 

The  course  of  Galen's  vein  and  the  adjacent  portion  of 
the  velars  is  very  peculiar.  The  vessels  sink  a  little  after 
crossing  the  optic  lobes,  then  encircle  the  splenium,  and 
become  subtentorial  before  ending  in  the  sinus.  The 
latter  bears  the  relation  thereto  of  a  tangent  to  a  circle 
(r.  Fig.  4882). 

Galen's  vein  does  not  usually  receive  any  lateral  afliu- 
ents. It  arises  from  the  union  of  the  right  and  left  nelar 
veins.  Each  of  these  consists  of  two  portions,  a  terminal 
bent  part  {portio  curvata,  Fig.  4883,  o  c)  from  the  oona- 
rium  to  the  vena  Galeni,  and  a  peripheral,  or  ccelian, 
straight  part  {portio  recta)  from  the  origin  of  these  veins, 
opposite  the  foramen  of  Monro.  The  two  curved  por- 
tions start  and  end  together,  but  midway  diverge  0. 5  ctm. ; 
they  receive  laterally  many  large  branches.  The  straight 
portions  run  parallel  and  adjacent,  but  receive  only  few 
and  small  additions. 

The  affluents  to  the  portio  curvata  are  largely  of  cor- 
tical origin  ;  1,  v.  suboccipital  is  ;  2,  v.  supercerebellaris  ; 
3,  V.  callosalis  ;  4,  v.  subcerebralis  ;  5,  vv.  optici  et  cona- 
rialis  ;  6,  v.  postcornualis. 

1.  'The  suboccipital  vein  (Fig.  4882,  b)  comes  from  the 
collateral  fissure  and  median  portion  of  the  suboccipital 
surface  of  the  cerebrum. 

2.  The  supercerebellar  vein  (Fig.  4882,  h),  oftener  a  sin- 
gle trunk,  but  occasionally  bilateral,  empties  into  the 
main  vein  near  its  termination,  or  even  directly  into  the 
sinus  tentorialis.  It  starts  from  many  little  branches 
over  the  dorsal  surface  of  the  cerebellum,  the  superver- 
mis,  and  in  its  further  course  takes  up  small  veins 
from  the  crura  cerebri,  and  at  times  also  from  the  optic 
lobes. 

3.  The  callotal  vein  (Figs.  4882  and  4883,  g)  (first  men- 
tioned by  Labbfe,  1879,  then  independently  described  by 
the  writer  in  1884)  may  be  either  single  or  bilateral.  It 
is  a  small  but  long  vessel,  and  the  only  one  emptying  on 
the  concave  side  of  tlie  portio  curvata.  Its  origin  is  near 
the  middle  of  the  callosum,  and  dorsad  as  far  as  the  cal- 
losal  fissure.  It  runs  caudad  at  the  bottom  of  the  longi- 
tudinal fissure,  and  curves  around  the  splenium  close  to 
Galen's  vein.  In  animals  (sheep)  its  size  almost  equals 
that  of  Galen's  vein. 

4.  The  subcerebral  (Fig.  4882,  e)  is  a  large  vein,  though 
its  derivate  territory  is  very  variable.  It  foi'ms  by  tbe 
union  of  many  branches — collectively  termed  prebasal 
veins — opposite  the  preperforated  space.  The  prebasilars 
include  the  first  five  next  following  : 

1'.  The  precerebral  vein  takes  nearly  the  same  path, 


but  is  too  small  and  uncertain  to  be  well  compared  to 
the  precerebral  artery.  Its  derivative  area  is  very  much 
less.  It  comes  around  the  genu  to  the  base,  where  it 
passes  before  the  chiasm  to  the  subcerebral  vein.  The 
right  and  left  are  usually  of  unequal  size,  but  communi- 
cate, though  by  an  insignificant  branch  compared  to  the 
artei'ial  precommunicant.  The  two  veins  may  also  unite 
before  the  chiasm  and  pass  to  one  of  the  subcerebrals,  in 
which  case  there  are  one  or  more  slight  connections  in 
front  of  the  chiasm  with  the  other  subcerebral  vein.  This 
vein  receives  branches  from  the  genu  and  adjacent  me- 
dian frontal  surface. 

2'.  The  olfactory  Is  a  tiny  veinule,  very  constant,  and 
demonstrable  as  far  as  the  olfactory  bulb. 

3'.  Subfrontals.  One  of  these  is  frequently  more  de- 
veloped, and  may  empty  instead  directly  into  the  Sylvian 
or  the  medicerebral  vein. 

4'.  The  Sylvian  vein  is  a  variable  complement  of  the 
medicerebral  vein  (r.  infra).  It  lies  at  the  bottom  of  the  basi- 
Sykian  fissure,  covered  up,  except  near  its  termination, 
by  the  tip  of  the  temporal  lobe.  It  arises  in  the  region  of 
the  insula  from  a  great  number  of  radicles.  When  the 
medicerebral  is  poorly  represented,  the  Sylvian  may  take 
up  twigs  from  the  surface  of  the  temporal  and  frontal 
lobes ;  some  of  the  venae  perforantes  pass,  as  a  rule,  to  this 
vein.  There  is  here  often  a  group  of  perforantes,  sepa- 
rated from  the  others  and  coming  from  the  brain  sub- 
stance caudad  of  the  veins. 

5'.  The  venm  preperforantes  are  small,  very  variable  in 
number,  and  take  a  straight  course  for  a  short  distance 
before  splitting  up.  They  come  from  the  striate  nuclei 
and  adjacent  frontal  albalis.  Their  radicles  approximate 
those  of  the  precornual  veins,  yet  without  observable  an- 
astomoses. 

6'.  The  subcerebral  vein  receives,  in  its  course  ob- 
liquely across  the  optic  tracts  and  crura  cerebri,  several 
small  veinules  from  the  chiasm,  infundibulum,  mammil- 
lary  bodies,  crura,  etc.  These  anastomose  freely  with 
each  other,  and  with  those  of  the  other  side,  thus  making 
an  outstretched  net-work  over  these  parts  which  connects 
on  the  one  hand  with  a  small  net-work  before  the  chiasm, 
and  on  the  other  with  that  across  the  pons.  This  corre- 
sponds in  general  to  what  Labbe  terms  the  inferior  inter- 
hemispheric veins.  Frequently  there  are  accessory  vein- 
ules from  the  basal  temporal  surface. 

7'.  The  subcornual  vein,  in  that  it  comes  from  the  end  of 
the  middle  horn,  is  comparable  to  the  prechoroid  artery. 
It  is  very  constant  in  occurrence,  but  not  in  size. 
Though  connected  with  the  choroid  plexus  of  the  medi- 
cornu,  it  originates  in  the  cerebral  substance,  sometimes 
even  from  tlie  lateral  wall  of  the  postcornu,  oftener  op- 
posite the  caudad  border  of  the  thalamus,  where  branches 
are  received  from  the  albalis  lateral  to  the  thalamus  or 
from  other  directions.  In  its  course  along  the  lateral 
wall  of  the  horn  it  receives  many  accessions,  notably 
from  the  cornu  Ammonis,  and  as  it  curves  around  the 
end  of  the  horn  several  twigs  from  the  albalis  of  the 
temporal  apex. 

8'.  Postpeiforani,  at  least  one  considerable  veinule. 

9'.  Crural  branches,  one  in  particular,  can  be  followed 
along  the  cms  to  the  cerebellum. 

5.  The  fine  conarial  vein  and  variable  optic  twigs  often 
end  in  the  supercerebellar  vein  instead  of  directly  in  the 
velar.  They  originate  in  a  fine  venous  plexus  over  the 
optic  lobes  and  cbnarium,  which  appears  to  be  connected 
across  the  crura  cerebri  with  the  basal  net- work  described 
above. 

6.  The  postcornual  vein  is  variable,  complementary  in 
derivation  to  the  subcornual.  It  may  arise  in  the  albalis 
near  the  tip  of  the  occipital  lobe,  and  then  runs  subepen- 
dymal along  the  cornual  wall.  The  parathalamic  branches 
above  ascribed  to  the  subcornual,  and  some  from  the  Am- 
mon's  horn,  pass  often  in  part  to  the  postcornual.  The 
radiate  radicles  of  this  vein  are  traceable  through  the  al- 
balis nearly  to  tbe  cortex  (Fig.  4883,  g  q.). 

There  is  frequently  another  vein  intermediary  between 
7'  and  6,  emptying  into  either  the  subcerebral  or  the  post- 
corniial. 

The  straight  portion  of  the  velar  vein  in  its  course 
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through  the  velum  receives  the  following,  all  at  right  an- 
gles :  ■        ,,        1 

1.  Thesplenial  veins  (Fig.  4882,/.)  are  very  small,  and 
but  two  or  three  in  number  as  they  come  out  through  the 
fornix.  They  often  combine  with  thalamic  radicles  and 
empty  as  one  trunk  into  the  velar. 

3  The  thalamo-crural  vein,  usually  one  on  each  side, 
but  sometimes  multiple  (Fig.  4883,  m.,  m.).  This  begins 
about  the  cerebral  crus,  makes  its  way  dorsad  and  mesad 
through  the  thalamus,  and  joins  the  portio  recta  at  about 
its  middle  point.  It  approaches  the  veutrad  side  of  tlie 
velar,  and  hence  is  but  too  easily  overseen.  Neither  1  nor 
2  runs  any  length  in  the  velum. 

3.  Tlie  thalamic  veinules  are  very  variable  in  size,  num- 
ber, and  position.  They  may  even  be  entirely  wanting, 
or  run  to  neighboring  veins,  e.g., 
the  postcornual.  These  only  arise 
to  a  limited  extent  in  the  thala- 
mus ;  they  come  chiefly  from  the 
albalis  beyond,  running  across  or 
a  trifle  embedded  in  it.  Where  one 
of  these  is  specially  large  it  might 
be  termed  the  transthalamie. 

Opposite  or  toward  the  apex  of 
the  thalamus,  the  velar  vein  is 
formed  by  the  immediate  or  medi- 
ate union  of  several  small  trunks. 
Most  of  these  are  in  a  cluster  com- 
ing in  laterally  between  thalamus 
and  striatum  ;  the  latter  nucleus 
appears  much  richer  in  veins  than 
the  former.  Of  all  but  the  first, 
the  intraccelial  course  of  these 
veins  is  subependymal. 

1.  The  medicornual  vein  (Fig. 
4883,  I.)  takes  a  sinuous  course  in 
the  outer  edge  of  the  choroid 
plexus,  of  about  double  the  actual 
distance.  Its  membranous  envel- 
opment makes  it  a  counterpart  of 
the  pia-veins,  and  hence  the  actual 
continuation  of  the  velar,  as  held 
by  Bell.  It  begins  in  the  middle 
horn,  where  it  is  said  to  anasto- 
mose with  the  subcornual.  It 
comes  out  of  the  horn  with  the 
plexus,  bends  to  follow  the  lateral 
thalamic  border,  and  ends  in  any 
one  of  the  veins  near  the  com- 
mencement of  the  velar.  Mean- 
while it  receives  a  multitude  of 
radicles  from  the  plexus,  and  some 
that  seem  to  come  from  the  sur- 
face of  the  thalamus. 

3.  The  UBnial  vein  comes  from 
the  thalamo-striatal  groove,  be- 
neath the'  taBnia.  Nevertheless  it 
has  few  tributaries  from  the  thala- 
mus. This  short  trunk  is  made 
up  by  three  sets  of  veinules :  (a) 
Stnatal.  Of  these  there  are  usu- 
ally twoor  three  larger  and  several 
smaller  branches,  coming  from  the 
substance  and  surface  of  the  cau- 
date, and  passing  to  the  tsenial 
trunk  or  to  either  of  the  following  : 

(6)  A  prealbal  trend  of  vfeinules,  passing  along  the  outer 
coelian  border  toward  the  precornu,  and  thence  largely  to 
the  albalis  of  the  frontal  lobe,  (c)  An  opposite  trend, 
directly  caudad,  a  short  distance  along  the  outer  ccelian 
wall,  and  coming  from  the  lenticular  nucleus,  the  inter- 
nal and  external  capsules,  and  the  superimposed  portion 
of  the  centrum  semiovale.  Many  of  these  various  albal 
radicles  can  be  followed  almost  to  the  cortex  ;  tlieir  an- 
gles of  union  are  acute. 

3.  The  parasepial  trunk  (Fig.  4883,  o,  o).  This  short 
vessel,  with  its  two  couslituent  precornual  veins,  is  the 
most  direct  continuation  of  the  velar.  Laterally  it  re- 
ceives small  septal  and  genual  accessions.     There  are  usu- 


ally two  parallel  precornuals  (pp).  They  come  from  the 
extremity  of  the  horn  and  follow  its  contour  around  to 
the  septum,  or  run  in  the  adjacent  border  of  the  caudate, 
though  they  take  up  no  important  radicles  from  that  nu- 
cleus. Their  multitude  of  radicles  come  from  the  albalis 
in  the  basal  portion  of  the  frontal  lobe,  also  demonstrable 
nearly  to  the  cortex. 

4.  The  superalbals  (Fig.  4883,  nn)  are  commonly  two 
small  trunks  that  appear  at  the  outer  border  of  the  ccele, 
opposite  the  body  of  the  caudate,  cross  the  latter,  and 
empty  through  the  tsenial  or  paraseptal  trunk.  They 
come  from  the  coelian  roof,  and  the  frontal  and  parietal 
albalis  dorsad  of  those  previously  described. 

C.  Basal  Veins.— These  do  not  constitute  a,  system 
in  the  sense  of  having  a  common  point  of  discharge 


Fig.  4S88.— The  Ccelian  Veins. 

— in  fact,  they  have  already  been  described  in  part  under 
Subcerebral  Vein.  Although  they  are  quite  irregular  in 
termination — small  veins  seem  occasionally  to  end  at  any 
point  in  the  basal  sinuses — still  there  are  four  frequent 
points  of  discharge  :  1,  Cavernous  (and  sphenoidal)  sinus; 
2,  superpetrosal  sinus  ;  3,  middle  of  lateral  sinus  ;  4,  some 
sinus  about  the  foramen  magnum. 

1.  Some  small  veins  from  the  pituitary  body  and  other 
structures  about  the  sella  turcica  have  been  described  as 
tributary  to  the  veue-circle  of  Ridley.  But  the  largest 
vein  discharging  at  this  point  is  the  medicerebral,  a  super- 
ficial vessel  following  the  Sylvian  fissure.  This  should 
be  distinguished  from  the  smaller  though  complementary 
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Sylvian  vein  coursing  at  the  bottom  of  the  Assure.  The 
medicerebral  is  inclined  to  be  double,  i.e.,  there  are 
then  two  parallel  adjacent  veins,  one  taking  up  frontal 
branches,  the  other  only  temporal.  In  this  case  one  vein 
may  receive  some  of  the  prebasals  above  described  and 
empty  into  the  sphenoidal  or  the  cavernous  sinus,  while 
the  other  runs  meso-caudad  in  the  dura  across  the  tem- 
poral fossa  to  the  middle  of  the  superpetrosal  sinus. 
This  latter  is  the  course  that  the  whole  medicerebral  vein 
takes  in  many  cases,  as  Trolard  rightly  says  ;  the  dural 
portion  may  be  termed  the  temporal  sinus  ;  by  one  or  two 
lateral  oriiices  it  communicates  with  the  medidural  veins 
which  it  crosses. 

3.  The  discharge  of  the  subcerebral  vein  through  the 
vein  of  Galen,  as  given  above,  holds  for  about  one-half 
the  cases — not  always  alike  on  the  two  sides.  The  main 
trunk  may  be  diminished  by  the  termination  of  some  of 
its  usual  preliasal  constituents  in  the  cavernous  sinus  or 
medicerebral  vein.  Whether  larger  or  smaller,  the  trunk 
as  often  passes  to  a  basal  sinus  (superpetrosal)  by  turning 
ventrad  instead  of  dorsad  on  reaching  the  cerebral  crus. 

One  or  more  precerebellar  veins  from  the  flocculus  region 
pass  to  the  superpetrosal  sinus,  with  the  subcerebral  vein, 
when  this  terminates  at  the  base,  otherwise  they  seem  to 
connect  with  this  by  veiuules  along  the  lateral  surface 
of  the  cerebral  crus. 

3.  The  posicerebraZ  veins  usually  unite  into  one  trunk 
just  at  the  point  where,  turning  caudad,  they  form  an  am- 
pulla in  the  dura  and  enter  the  sinus.  This  is  at  the  lateral 
border  of  the  occipital  lobe,  opposite  the  exoccipital  fis- 
sure. These  veins  come  in  part  from  the  convexity,  in 
part  from  the  basal  surface  of  the  occipital  lobe.  The 
latter  may  be  single  or  multiple  ;  their  derivative  area  is 
lateral  to  that  of  the  suboccipital  vein.  The  former  is 
represented  by  one  large  trunk  from  the  direction  of  the 
Sylvian  fissure  ;  it  receives  varying  temporal  branches  and 
larger  ones  from  the  external  occipital  surface.  The  para- 
cerebeUar  wins  are  smaller  than  the  postcerebrals,  but  often 
empty  opposite  them,  though,  of  course,  subtentorial  in 
origin.  They  come  from  the  lateral  portion  of  the  cere- 
bellum. The  very  inconstant  postcerebeUar  veins,  one  or 
more  in  number,  terminate  in  the  lateral  sinus  near  the 
torcular,  or  even  in  the  tentorial. 

4.  The  subcerebdlar  veins  include  any  small  vessels  at 
the  bottom  of  the  posterior  fossa,  discharging  into  the  oc- 
cipital sinus. 

The  cerebellar  veins — supra-,  pre-,  para-,  post-,  and 
sub — are  but  partially  distinct  from  tlie  cerebral  veins. 

Gbner-vl  Features  op  the  Intrinsic  Veins.  Gom- 
municaiions. — In  this  regard  the  pia-veins  must  be  dis- 
tinguished from  those  of  the  brain-substance.  In  con- 
trast to  the  arteries,  the  pia-veins  communicate  freely, 
not  only  indirectly  through  the  sinuses,  but  everywhere 
on  the  surface  by  a  net-work  of  small  vessels,  as  well  as 
frequently  by  anastomoses  between  larger  trunks.  The 
veins  of  the  convexity  might  almost  be  said  to  radiate 
from  the  Sylvian  fissure  (horizontal  Sylvian).  At  least 
several  of  the  larger  ones  connect  toward  the  middle  of 
the  convexity.  Of  these  four  may  be  specified  :  1,  One  of 
the  frontal  supercerebrals  (Ironto-dorsad) ;  3,  the  second 
or  third  from  the  last  supercerebral  (caudo-dorsad)  ;  3, 
the  external  trunk  of  the  postcerebral  (caudo-ventrad) ;  4, 
the  medicerebral  (fronto-ventrad).  Or  any  two  of  these 
trunks  may  communicate  independently,  e.g.,  the  medi- 
and  post-cerebral  veins  by  a  large  anastomosis  directly 
across  the  temporal  lobe  (intrapial,  of  course).  There  are 
many  other  connecting  veins,  not  as  markedly  bridging 
the  fissures,,  however.  The  great  anastomotic  vein  of 
Trolard  is  No.  4  (medicerebral)  when  continuous  with 
No.  2,  Labbe's  illustration  includes  also  No.  3.  Tro- 
lard says  it  "  sometimes  takes  origin  at  the,  side  of  the 
longitudinal  sinus,  but  oftener  it  forms  by  tire  union  of 
veins  anastomosing  at  the  middle  part  of  the  convexity." 
He  encountered  it  twenty-five  times  in  thirty  subjects. 
According  to  Labbe  this  anastomosis,  instead  of  being 
witli  the  medicerebral,  may,  in  its  absence,  be  with  the 
deeper  Sylvian  vein.  Practically  these  various  anasto- 
moses present  a  collateral  path  in  the  pia,  between  lon- 
gitudinal, lateral,  and  cavernous  (sphenoidal  or  super- 


petrosal) sinuses.  The  prebasal  veins,  excepting  the  per- 
forants,  and  the  cerebellars  have  ample  though  smaller 
anastomoses,  including  an  indifferent  counterpart  of  the 
circle  of  Willis.  It  is  evident  that  the  derivative  area  of 
the  pia-veins  can  never  be  closely  defined. 

The  internal  system  must  be  separated  into  those  veins 
uniting  in  the  curved  portion  of  the  velar,  and  those 
tributary  to  the  straight  portion.  The  former,  as  the 
writer  has  elsewhere  shown,  have  the  following  sets  of 
anastomoses  :  1,  Between  the  callosal  vein — including 
practically  the  rare  interhemispheric  vein — and  the  me- 
dian branches  of  the  supercerebrals,  across  the  callosal 
fissure  ;  3,  between  the  suboccipital  vein  and  the  basal 
branches  of  the  postcerebral ;  3,  between  the  supercere- 
bellar  and  other  cerebellar  veins  ;  4,  between  the  subcere- 
bral vein — when,  as  in  about  one-half  the  cases,  this 
discharges  into  the  velar— and  the  many  veins  adjacent 
to  its  derivative  area.  These  communications  are  all  in 
the  pia  ;  from  clinical  cases  we  know  that  these  may 
suffice  to  compensate  fairly  when  only  the  tentorial  sinus 
and  the  short  common  vein  of  Galen  are  closed.  They 
do  not  suffice,  however,  when  there  is  any  impediment  to 
this  collateral  discharge,  and  possibly  not  when  the  sub- 
cerebral vein  ends  elsewhere.  Of  the  veins  passing  to 
the  portio  recta  of  the  velar  vein,  only  one,  the  medicor- 
nual,  has  superficial  anastomoses.  As  this  is  a  long, 
tortuous  vessel,  and  connects  with  the  subcornual  only  by 
small  and  questionable  anastomoses,  it  is  of  itself  entirely 
unable  to  compensate  when  the  portio  curvata  becomes 
occluded.  We  have,  remaining,  the  various  coelian  veins 
coming  directly  from  the  brain-substance,  to  which  the 
postcornual  may  also  be  added.  Neither  between  these 
nor  between  their  subdivisions  short  of  the  ultimate  capil- 
laries did  the  writer  succeed  in  finding  any  anastomoses. 
The  same  holds  true  for  the  perforating  veins  of  the  base. 
There  still  might  be  intrasubstantial  connections  between 
these  vessels  and  the  cortical  veinules.  However,  the 
apparently  positive  results  of  injections  by  Duret,  and  es- 
pecially by  Labbe,  are  all  explicable  by  the  surface  anas- 
tomoses above  described.  There  may  be  such  occasional 
but  inadequate  connections  paralleled  by  the  rare  ones 
between  the  otherwise  terminal  perforating  and  ccelian 
arterioles.  Hedon  (1888)  says  that  a  few  do  exist.  Clin- 
ical evidence  also  goes  to  show  that  the  veins  emanating 
from  the  ca?lial  walls  are  all  true  terminal  vessels,  and 
that  closure  of  the  velar  vein — unless  just  at  its  mouth — 
cannot  be  compensated. 

Cortical  Veinules. — Duret  found  only  six  or  eight  in  the 
section  of  a  medium-sized  convolution,  one  or  two  eman- 
ating perpendicularly  at  the  dorsum  of  the  gyrus,  and 
from  four  to  six  by  the  sides.  However,  they  had  a  di- 
ameter triple  that  of  the  arterioles.  They  start  princi- 
pally from  the  capillary  transition  plexus — between  gray 
and  white — and  from  the  deeper  albalis. 

General  Relations  op  the  Veins  and  Arteries. — 
In  the  pia,  over  the  convexity  and  on  the  median  surface, 
the  arteries  lie  beneath  the  veins  (Labb^),  as  generally  in 
the  body  elsewhere.  But  over  the  insula,  and  evidently 
in  the  sulci  generally,  the  writer  has  observed  the  re- 
verse ;  while  of  the  finer  pial  arborizations  Labbe  asserts 
that  the  venous  lie  beneath  the  arterial.  Though  the 
larger  veins  often  jump  across  from  one  gyrus  to  the 
next,  the  arteries  go  down  with  the  pia  more  or  less 
deeply  into  the  fissures,  to  come  up  near  or  distant  over 
the  next  gyrus. 

Only  by  a  forced  comparison  can-  any  of  these  veins 
be  said  to  accompany  the  arteries.  By  contrast,  th«  du- 
ral vessels  conform  in  their  general  bearing  to  those  else- 
where ;  they  have  abundant  collateral  anastomoses,  most 
of  the  arterial  branches  are  accompanied  by  two  veins,  etc. 

Dwight  quotes  the  suggestion  that,  as  the  blood  in  the 
internal  jugular  and  carotid  flows  in  opposite  directions, 
the  arterial  pulsations  might  interfere  with  the  venous 
discharge,  if  both  lay  in  a  common  canal.  Trolard 
drew  a  strong  analogy  between  the  vertebral  artery,  sur- 
rounded by  the  vertebral  vein  and  plexus,  and  the  carot- 
id through  the  cavernous  sinus.  "  The  supply -arteries 
of  the  encephalon  bathe  (?)  in  venous  blood  ;  the  carot- 
ids from  the  moment  they  enter  the  carotid  canal  ;  the 
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vertebrals  from  the  moment  they  penetrate  the  vertebral 
canal."  This  point  has  recently  been  elaborated  by  Rii- 
dinger  (iiide  abstract  in  Boston  Medical  and  Surgical  Jotir- 
nal,  1888,  ii. ,  323).  He  shows  that  by  this  cushioning  the 
pulsatory  movements  of  the  arteries  are  not  abolished  as 
they  would  be  if  they  filled  the  bony  canals.  The  diam- 
eter of  the  carotid  canal  he  gives  as  5-7  mm.  ;  that  of 
the  artery,  3-4.3  mm.  In  the  cavernous  sinus  the  ar- 
tery, though  situated  at  one  side  of  the  cavity,  is  not  in 
contact  with  either  the  bone  or  the  dura. 

The  various  retarding  bends  and  angles  in  both  classes 
of  vessels  can  only  be  referred  to.  They  affect  very  un- 
equally the  circulation  in  the  different  parts.  The  ex- 
istence in  the  pia  of  vessels  larger  than  capillaries,  con- 
necting the  arteries  with  the  veins,  has  been  many  times 
asserted  and  denied — the  last  investigator,  Labbe,  contriv- 
ing to  do  both.     This  point  still  awaits  final  settlement. 

III.  The  Dural  Sinuses. — The  encranial  sinuses  are 
all  intradural,  and  all  except  the  tentorial  (with  the  fal- 
cial)  lie  against  the  cranial  wall.  They  do  not  collapse 
on  being  slit  open,  nor  do  they  admit  of  much  disten- 
tion— the  falcial  and  the  parasinual  spaces  excepted. 
They  are  lined  by  a  continuation  of  the  inner  membrane 
of  the  jugular.  Allen  counts  16  sinuses  ;  10  paired  (sym- 
metrical), and  6  unpaired  (azygous).  But  their  number 
depends  so  much  on  the  way  they  are  divided  as  to 
cause  the  remark  that  the  easiest  piece  of  anatomical 
work  was  to  describe  a  new  sinus. 

They  have  been  variously  classified  :  (a)  In  two  re- 
ciprocally perpendicular  planes,  the  vertical  plane  in- 
cluding the  longitudinal  and  tentorial  (plus  falcial),  the 
horizontal  including  the  remaining ;  or,  (b)  in  three 
horizontal  planes  ;  or,  (c)  as  connecting  at  three  points, 
viz.,  the  torcular  and  the  two  cavernous  sinuses  (to 
which  Trolard  sought  to  add  a  precondyloid  confluens) ; 
or,  (d)  according  to  the  area  drained. 

27(6  Longitudinal  Sinus. — This,  the  longest  sinus,  runs 
parallel  to  the  sagittal  suture,  slightly  grooving  the  bone 
in  a  curved  line  from  near  the  crista  galli  to  the  internal 
occipital  protuberance.  It  lies  between  the  folds  of  the 
falx,  as  they  diverge  to  continue  as  the  parietal  dura. 
Its  section  presents  a  rounded  triangle,  increasing  in  size 
from  the  accession  of  large  veins.  Its  lumen  toward  the 
bottom  is  crossed  by  numerous  irregular  strands  (trabec- 
ulae,  chordae  Willisii).  The  openings  from  the  supercer- 
ebral  veins  are  usually  larger  than  those  from  the  para- 
sinual spaces  (and  dural  veins).  The  sini  subalterni  of 
Malacarne  are  often  seen  in  the  falx  just  beneath  the 
sinus,  and  present  more  or  less  developed  parallel  narrow 
passages  freely  connecting  with  the  main  vessel.  At  the 
torcular  this  sinus  more  often  turns  into  the  right  lateral. 
Rarely  it,  or  its  tributaries,  drops  down  through  the  falx 
to  the  falcial  sinus,  or  just  before  the  torcular  to  the  ten- 
torial, or  even  divides,  following  the  lambda  sutures  to 
each  lateral  sinus.  The  whole  longitudinal  sinus  may  be 
occluded  without  causing  disastrous  results. 

Falcial  Sinus. — This  may  run  along  about  two-thirds 
of  the  free  border  of  the  falx  or  near  the  border,  and 
then  represents  the  continuation  of  the  tentorial  sinus. 
It  is  rather  a  large  dural  vein  than  a  sinus.  At  its  com- 
mencement, the  occasional  interhemispheric  veins  empty. 
Its  only  lateral  tributaries  are  usually  small  dural  vein- 
ules,  though  part  of  the  supercerebral  veins  or  of  the 
longitudinal  sinus  have  in  rare  instances  been  seen  to 
turn  this  way.  On  the  contrary,  Knott  once  saw  the  fal- 
cial pass  to  the  longitudinal,  and  some  connection  be- 
tween the  two  is  not  uncommon. 

But,  as  stated  by  Luschka,  this  sinus  is  very  variable 
in  size  and  occurrence.  In  a  series  of  adult  subjects  the 
writer  found  that  its  average  occurrence  was  only  one  in 
six  ;  in  the  foetus  it  was  never  present.  Trolard's  attempt 
at  presenting  this  as  an  important  anastomosis  between 
the  dorsal  and  internal  systems,  or  as  a  safety-diverticle 
of  the  latter,  was  quite  overdrawn. 

Tentorial  5m™. —This  lies  at  the  junction  of  the  falx 
and  tentorium  (Pigs.  4882  and  4883,  as).  It  extends  in 
full  size  from  the  torcular  to  the  intersection  of  the  free 
falcial  and  tentorial  borders  opposite  the  point  where  it 
receives  its  main  tributary,  the  vein  of  Galen.  Its  section 
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is  a  triangle  with  narrow  base  resting  on  the  tentorium. 
Laterally  it  takes  up  small  dural  radicles,  and  often  a  su- 
percerebellar  vein.  It  is  straight,  lies  in  the  median  line, 
and  is  directed  caudad.  "  It  opens  into  the  lateral  sinus 
by  an  oval  mouth  formed  by  strong  pillars  of  fibres." 

Torcular. — A  confluens  sinuuin  in  the  sense  of  the  old 
writers  does  not  exist.  "  The  right  lateral  sinus  for  the 
most  part  begins  higher  than  the  left,  and  may  be  con- 
sidered as  the  continuation  of  the  longitudinal.  In  some 
subjects  the  right  or  left  lateral  sinus  begins  from  the 
longitudinal  one,  while  that  of  the  other  side  is  con- 
tinuous from  the  tentorial  ;  and  then  the  lateral  sinuses 
are  separated  at  their  origin  by  a  membranous  isthmus  " 
(Charles  Bell,  1827).  Riidinger  speaks  of  a  "  valvular 
arrangement  "  separating  the  two  currents.  In  26  out  of 
Knott's  44  cases,  the  tentorial  opened  into  the  left  lat- 
eral sinus,  in  6  into  the  right,  in  12  mesially.  The  sta- 
tistics given  below,  on  the  larger  jugular  canal,  bear  on 
this  question.  This  peculiarity  of  the  paths  at  the  tor- 
cular tends  to  prevent  a  reflux  of  blood  from  one  into 
the  other,  or  any  interference  of  the  currents. 

However,  in  a  considerable  minority  of  cases  the  cur- 
rents must  intermingle.  From  the  arrangements  of  the 
sinuses  at  the  torcular,  thrombosis  of  the  longitudinal 
and  right  lateral  is  more  often  associated  than  of  the  lon- 
gitudinal and  left.  A  comparison  of  the  few  casual  cases 
at  hand  shows  6  of  the  former  to  2  (or  possibly  3)  of  the 
latter.  Of  course,  much  more  frequently — in  12— all  three 
sinuses  were  involved. 

Lateral  Sinus. — This  runs  from  the  torcular,  at  first  in 
the  attached  tentorial  border,  then  curves  (flexura  sig- 
moidea)  to  follow  the  groove  in  the  mastoid  and  gain  the 
jugular  canal.  It  has  been  seen  to  take  a  more  basal 
course,  running  first  in  the  cerebellar  falx,  then  beside 
the  foramen  magnum  to  its  usual  exit.  From  the  exten- 
sive investigations  of  Hartmann,  Riidinger,  Bezold,  and 
Politzer,  it  appears  that  frequently  the  sigmoid  portion 
approaches  within  a  few  millimetres  of  the  posterior  wall 
of  the  auditory  meatus.  The  one  into  which  the  longi- 
tudinal sinus  turns,  usually  the  right,  is  double  the  size 
of  the  other,  and  also  a  trifle  longer.  Rarely,  one  lateral 
is  minimal  in  size  or  even  absent.  It  receives  laterally 
the  postcerebral  and  paracerebellar  veins  and  superpetro- 
sal  sinus,  and  gives  off  two  inconstant  emissaries. 

Cavernous  sinus,  distinguished  by  its  irregular  outline 
and  cellular  or  reticulated  appearance  from  intercross- 
ing fibrous  bands.  It  represents  a  colossal  perivascular 
structure  about  the  carotid,  in  a  way  similar  to  that  es- 
tablished by  Braune  and  his  school,  for  certain  lymphat- 
ics accompanying  veins.  The  late  Von  Langer,  in  one 
of  his  last  publications,  based  on  corrosion  and  other 
preparations  from  infantile  subjects,  showed  that  the 
cavernous  sinus  is  originally  a  plexiform  net-work  of 
veins,  which,  by  fusion  of  its  channels,  takes  on  its  later 
characteristics.  The  wall-resorption  goes  on  to  old  age, 
when  villous  offshoots  of  the  remaining  trabeculse  are 
often  seen  to  project  into  its  cavity.  It  is  traversed  by 
the  carotid  (cavernous  portion).  All  the  orbital  nerves 
except  the  optic  pass  near  or  through  its  outer  wall.  Be- 
sides veins  and  emissaries,  it  is  the  communicating  centre 
for  all  the  prebasal  siniises.  Frontad  it  tapers  to  the 
ophthalmic  vein — the  swollen  end  of  which  has  been 
dubbed  sinus  ophthalmicus. 

Laterally,  the  cavernous  receives  the  sphenoidal  sinus. 
This  runs  out  along  the  dependent  side  of  the  lesser 
sphenoidal  wing.  Knott  notes  great  variability  in  its  size, 
though  never  complete  absence,  a  small  vein  at  least  be- 
ing found.  Peripherally  it  receives  or  connects  with  a 
medidural  vein,  and  also  a  diploic  canal,  and  may  take  up 
the  medicerebral  and  connect  with  ophthalmo-dural  veins. 

The  subsphenoidal  sinus,  on  the  great  wing  of  the  bone, 
was  found  by  Knott  14  times  on  the  right  and  9  on  the 
left  side. 

Mesad,  the  cavernosi  connect  by  the  two  transverse 
sinuses — which  alone  deserve  to  be  called  transverse. 
These  follow  the  walls  of  tlie  sella  turcica,  curve  slightly 
to  enclose  the  pituitary  body,  and  complete  the  so-called 
vene-circle  of  Ridley. 

Sinus  prospetrosus  (jugularis  spurius  of  Luschka,  pe- 
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troso-squamosus  of  Hyrtl,  petrosus  anterior  of  Bell). 
This  occasional  sinus,  at  the  bottom  of  the  temporal  fossa, 
describes  a  curve  along  the  petro-squamous  suture,  from 
the  spinous  foramen — connecting  with  the  medidural 
vein  and  also  with  the  cavernous  sinus — to  either  (or 
both)  the  emissarium  temporale  or  the  petrous  portion  of 
the  lateral  sinus  (often  by  perforating  the  prominent 
petrous  ridge).  Its  physiological  interest  arises  from 
the  prominent  part  which  it  plays  in  the  fcetus.  Zuck- 
erkandl  (1873)  found  this  sinus  22  times  in  280  skulls. 
Knott,  4  times  in  44,  found  what  appears  to  have  been  a 
continuation  of  this  sinus  to  the  sphenoidal  ;  in  7  of  44 
subjects  he  found  the  prepetrosal  on  both  sides,  in  19  on 
one  side  only. 

Caudad,  the  cavernous  empties  into  the  oblique  super- 
and  sub-petrosal  sinuses,  but  principally  the  former. 
The  siiperpetros'il  units  starts  from  the  cavernous,  runs 
in  the  prolonged  attached  border  of  the  tentorium  along 
the  dorsal  ridge  of  the  petrous  bone,  and  enters  the  lat- 
eral sinus  against  the  current  at  the  beginning  of  its 
sigmoid  flexure.  It  alone  offers  a  direct  encranial  con- 
nection between  the  prebasal  and  lateral  sinuses.  The 
temporal  sinus  (medicerebral  or  anastomotic  vein)  and  the 
subcerebral  vein  discharge  into  this  in  nearly  one-half 
the  cases,  the  precerebellar  vein  more  constantly.  As  a 
consequence,  its  size  varies  considerably,  though  it  is 
usually  small.  The  vestibular  and  even  tj'mpanic  veins 
of  the  ear  pass  to  the  superpetrosal  sinus,  either  directly 
or  by  a  dural  vein.  In  his  forty-four  subjects,  Knott 
notes  its  absence  twice  on  the  right  and  once  on  the  left. 

The  shorter  subpetrosaZ  sinus  runs  in  the  petro-occipital 
groove,  from  the  cavernous  sinus  to  the  subpetrosal  vein, 
which,  by  bending  before  its  discharge  into  the  jugular 
vein,  secures  an  unimpeded  outlet  for  this  sinus  (for  con- 
nections, r.  Vena  Subpetrosa). 

Occipito-basUar  plexus. — In  the  occipital  fossa  are  sev- 
eral sinus-canals  that  vary  much  in  size  and  distribu- 
tion. The  occipital  sinus,  usually  bilateral,  runs  along 
the  cerebellar  falx  and  connects  with  the  lateral  sinuses 
by  small  mouths  beside  the  torcular.  Pre-,  trans-,  and 
post-occipitals  have  been  made  out.  The  so-called  circu- 
lar sinus  of  the  foramen  magnum  is  more  often  incom- 
plete dorsad  of  the  hole.  The  basilar  sinuses  over  the 
like-named  process  connect  with  the  preceding  and  with 
the  prebasal  sinuses.  Langer  has  shown  that,  like  the 
cavernous  sinus,  all  of  these  are  the  persistent  channels 
of  what  originally,  in  the  foetus,  was  a  vein-plexus  ;  and 
he  has  also  corroborated  Virchow's  description  of  their 
enlargement  in  the  aged. 

Parasiiiual  Spa'^es. — These  areolar  venous  pockets  or 
derivative  reservoirs  (lacunae,  recessus  lateralis),  though 
described  with  increasing  detiniteness  by  a  long  series 
of  observers,  find  but  little  mention  in  the  text-books. 
Their  principal  development  is  opposite  the  middle  of 
the  longitudinal  sinus  (bilateral).  As  numerous  minute 
spaces  they  further  occur  along  nearl)'  the  whole  length 
of  the  said  sinus,  and  also  (Langer)  beneath  it  in  the  falx, 
beside  the  lateral  sinuses,  on  both  sides  of  the  tentorial 
sinus,  and  it  is  said  even  about  the  cavernosi.  The  di- 
lated intradural  termination  of  the  postcerebral  and  para- 
cerebellar  veins  has  also  been  thus  classed.  Thej'  all 
occupy  the  attenuated  space  between  the  dural  layers  lat- 
eral to  the  sinuses,  and  hence  are  very  shallow  and  of  ir- 
regular outline.  They  have  a  lining  membrane,  also 
many  intercrossing  fibrous  filaments,  and  are  injectable 
from  or  with  the  sinuses.  In  position  and  characteris- 
tics they  are  intermediary  between  dural  veins  and  si- 
nuses. Where  present  they  receive  most,  if  not  all,  the 
dural  veins.  The  larger  spaces  are  traversed  by  incom- 
ing pia-veins,  with  which  they  connect  by  one  or  more 
openings.  They  increase  in  size  as  life  advances,  and 
then  have  intimate  relations  with  the  Pacchionian  gran- 
ulations— so  much  so  that  they  have  even  been  termed 
Pacchionian  blood-cavities.  The  circulation  in  tlieir  in- 
terior is  not  believed  to  be  very  active,  and  the  spaces 
have  repeatedly  been  found  thrombosed. 

On  opening  a  sinus  or  the  jugular  canal,  blood  usually 
flows  out  in  a  more  or  less  pulsatory  stream,  showing 
that  the  ruling  interior  pressure  is  positive.     In  the  cases 


of  operative  perforation  of  a  lateral  sinus  (Jacoby, 
Knapp,  Benton,  Guye,  Owen,  Reeve,  and  Von  Baracz  ; 
all  ending  in  recovery)  there  is  no  record  of  air  being  as- 
pirated. But  in  one  case  of  opening  of  the  longitudinal 
(Genzmer,  1877),  so  much  air  was  aspirated  as  to  prove 
quickly  fatal,  and  Francois-Franck  (1881)  has  endeavored 
by  experiments  to  show  that  aspiration  can  be  communi- 
cated through  the  vertebral  veins  to  the  diploic  canals  of 
the  occiput. 

Blocking  of  any  single  sinus  is  not  necessarily  danger- 
ous, though  occlusion  of  a  cavernous  or  the  tentorial  is 
always  a  serious  matter. 

IV.  Venous  Openings  through  the  Skull  (Emis- 
s.\.EiA,  ETC.). — From  their  number  and  pathological  im- 
portance, and  for  clearness  of  description,  these  passages 
ought  to  constitute  a  separate  class.  Each  of  the  cranial 
bones  (unless  the  ethmoid)  has  a  foramen  permitting  di- 
rect communication  between  the  dural  sinuses  and  veins 
and  the  exterior  veins  ;  still  these  are  of  very  unequal 
size,  and  in  part  disappear  in  the  adult.  There  is  but  lit- 
tle topographical  correspondence  between  the  position  of 
these  exits  and  the  area  drained  through  them  ;  nor  is 
the  area  in  any  case  closely  definable.  They  may  all  act 
as  efferent  vessels,  although  the  ophthalmic  veins  are 
usually  afferent — partially  so,  says  Sesemann,  1869 ; 
largely  so,  Gurwtisch,  1883,  and  Merkel — and  certain  of 
the  others  may  conduct  either  way  according  to  circum- 
stances. Only  Nos.  2,  6,  7,  and  8  are  superficial,  while 
7,  8,  11,  and  perhaps  4,  belong  rather  to  the  dural  and 
diploic  system.  Nearly  all  the  blood  normally  passes 
out  through  the  two  postlacerated  foramina  with  their 
four  canals.  But  any  one  of  the  exits  and,  so  far  as 
known,  any  two — or,  in  case  of  the  smaller  emissaria, 
several — may  be  permanently  closed  without  causing 
serious  harm.  Both  internal  jugulars  have  been  tied  in 
the  same  subject  (Pilger,  1880)  without  other  evil  conse- 
quences than  a  temporary  headache. 

1.  Jugular  Canal. — In  the  lateral  part  of  the  postlac- 
erated foramen.  This,  by  far  the  largest  of  all  the  exits, 
leads  from  the  sigmoid  flexure  of  the  lateral  sinus  to  the 
bulb  or  gulf  of  the  internal  jugular  vein.  Its  path 
through  the  foramen  is  often  more  or  less  separated  from 
the  passing  nerves,  etc.,  by  a  bony  septum,  thus  forming 
a  true  jugular  foramen.  Rarely  it  is  very  small  on  one 
side,  or  even  absent  (4  or  5  known  cases). 

By  adding  the  series  of  159  skulls  examined  by  D  wight 
to  the  100  by  Riidinger,  we  have  259.  In  173  of  these 
the  right  jugular  foramen  was  larger  than  the  left  {i.e., 
about  J),  in  65  the  reverse  (i),  and  in  21  the  two  were 
equal  ( i\).  This  harmonizes  with  what  was  said  above 
{sub  Torcular). 

2.  Emissarium  mastoideum,  of  most  importance  in  foe- 
tal life.  It  arises  directly  from  the  lateral  sinus,  and 
empties  usually  into  the  occipital  vein  (extracranial), 
sometimes  into  the  postauricular,  or  even  directly  into 
the  external  jugular.  In  the  16  perfect  skulls  examined 
bj'  Green  (American  Journal  of  Otology,  vol.  iii.),  it  was 
absent  on  both  sides  in  1,  and  on  one  side  in  1.  It  was 
always  just  behind  the  posterior  limit  of  the  mastoid 
process.  The  external  opening  was  opposite  the  meatus 
(at  about  the  middle  of  the  perpendicular  height  of  the 
mastoid)  in  20,  above  this  in  3,  below  in  6,  and  directly 
on  the  base  of  the  skull  in  1.  Its  diameter  measured  5 
mm.  in  1,  4  mm.  in  4,  3  mm.  in  10,  2  mm.  in  10,  and 
0.5  mm.  in  4. 

3.  Emissarium  poslcondyloideum  (postjugular  vein), 
passing  from  the  lateral  sinus  near  its  termination  to  the 
upper  cervical  or  vertebral  veins.  In  44  skulls,  Knott 
found  this  on  both  sides  in  only  13,  on  the  right  in  21, 
and  on  the  left  in  10.  In  Dwight's  series  of  142  skulls, 
with  unequal  jugular  foramina,  the  postcondyloid  fora- 
men was  larger  on  the  same  side  as  the  larger  jugular  in 
53,  on  the  other  side  in  37,  and  equal  or  absent  in  52  (this 
foramen  being  wholl}'  for  the  transit  of  the  emissary). 

4.  Emissarium,  prcBcondyloideum,  connecting  with  the 
occipital  sinus  or  its  basal  prolongation,  taking  up  a  di- 
ploic vein,  and  passing  in  part  to  the  prepetrosal  vein,  in 
part  to  the  plexus  about  the  vertebral.  As  plexus  ve- 
nosus  hypoglossi,  Luschka  described   a  cluster  of  veins 
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about  the  hypoglossal  bundles  as  they  unite  in  the  inner 
portion  of  the  foramen,  from  which  two  veins  passed 
down  the  canal.  Trolard  says  that  externally  the  pre- 
condyloid  foramen  presents  a  deep  cavity  in  which  is 
lodged  a  true  venous  confluens.  Ventrad  its  wall  is  hid- 
den by  the  external  part  of  the  atlo-occipital  ligament. 
He  says  that  this  coniiuens  receives  five  veins  :  1,  Ventrad 
and  mesad,  the  medilacerate  ;  2,  latero-ventrad,  a  con- 
nection with  the  subpetrosal  vein  ;  3,  dorsad,  a  precondy- 
loid  vein  ;  4,  latero-dorsad,  an  inconstant  vertebral  vein 
(passing  between  atlas  and  occiput,  behind  the  internal 
jugular,  sometimes  in  a  bony  canal) ;  5,  a  little  vein  on 
the  pre-atlOTOCcipital  ligament,  communicating  across 
with  the  intraspinal  sinuses. 

Dwight,  in  the  same  sei-ies  of  143  skulls,  found  the 
precondyloid  foramen  larger  on  the  same  side  as  the  jugu- 
lar in  16,  on  the  other  side  in  11,  the  two  sides  equal  in 
115.  "  There  does  not  appear  to  be  any  definite  relation 
between  thei'size  and  that  of  the  postcondyloids." 

5.  Small  uncertain  veins  through  Vae  foramen  magnum 
or  beside  the  vertebral  arteries,  connecting  some  mar- 
ginal sinus  or  vein  with  the  vertebral  and  spinal  vessels. 
The  fine  veins  in  the  spinal  cord  also  connect  with  intra- 
substantial  ones  above. 

6.  Emissarium  occipitale,  a  small  mesal  conduit  from 
the  torcular  through  the  occipital  protuberance  to  the 
external  veins  of  the  occiput.  It  is  often,  but  not  always 
sinuous,  and  takes  up  an  aaygoid  diploic  trunk.  Knott 
found  it  as  a  small  but  traceable  vein  in  six  of  his  forty- 
four  cases.  In  most  of  the  others  there  was  a  small  vein 
piercing  one  of  the  bone-plates  and  anastomosing  with 
the  diploe  veins. 

7.  Emissarium  Parietale. — In  100  skulls  Gruber  found 
the  parietal  foramen  on  both  sides  in  39,  on  the  right  in 
19,  on  the  left  in  13  ;  average  distance  from  angle  of  oc- 
cipital squama,  3-5  ctm. ;  distance  from  sagittal  suture, 
3-17  mm.  Their  size  varies  ordinarily  from  J  to  1  mm. 
They  do  not  terminate  internally  directly  in  the  long 
sinus,  but  in  the  parasinual  spaces  or  dural  veins. 

8.  Diploic  Connections. — Innumerable  small  openings 
through  the  inner  plate  of  the  skull  connect  the  dural 
veins  and  spaces  with  the  diploe  canals.  These  are 
largest  and  most  numerous  along  the  longitudinal  sinus 
(corrosion  preparation). 

9.  Orbital  Connections. — {a)  The  ophthalmic  vein  is, 
next  to  the  jugular,  the  largest  and  most  constant  of  all 
the  passages.  It  empties  largely  into  the  cavernous  sinus 
(through  the  orbital  fissure,  where  it  bears  a  constant 
constriction),  but  has  free  anastomosis  with  the  prefacial 
vein  at  the  inner  canthus.  Allen  says  that  formerly  the 
trunk  of  the  facial  was  opened  at  this  point  to  relieve 
cerebral  congestion,  (b)  The  central  retinal  vein  has  full 
anastomoses  with  the  ophthalmic,  but  goes  as  a  rule  to  the 
cavernous  sinus,  or  frequently  to  a  fine  venous  plexus 
around  the  optic  nerve,  and  then  by  several  veinules  in 
part  to  the  subophthalmic  vein,  in  part  to  the  said  sinus, 
(c)  The  smaller  subophthalmic  vein  or  veins  connect 
doubly  with  the  larger  into  which,  or  oftener  into  the 
sinus  cavernosus,  tliey  discharge  (always  afferent,  say 
Sesemann  and  H.  Meyer).  Peripherally,  they  anasto- 
mose with  facial  and  even  pterygoid  veins,  (d)  The  oph- 
thalmo-dural  vein  of  Hyrtl  (1859)  is  practically  included 
under  the  more  or  less  constant  connection  of  the  medi- 
cerebral  vein  and  the  sphenoid  sinus.  Occasionally  this 
sinus  or  vein  has  a  small  anastomosis,  through  the  lateral 
part  of  the  orbital  foramen,  with  the  ophthalmic  or  other 
orbital  vein.  Evidently,  the  vena  aberrans  of  Verga 
(1856)  should  be  classed  here.  As  a  passage  from  the 
ophthalmic  vein  or  cavernous  sinus  to  the  lateral  sinus, 
Knott  mentions  one  case  (on  right)  ;  or  between  ophthal- 
mic vein  and  superpetrosal  sinus,  three  instances  (on  left). 

10.  Tlie  emissary  of  the  foramen  rotundum  from  the  cav- 
ernous sinus,  aud  accompanying  the  superior  maxillary 
nerve  as  described  by  Nuhn,  was  twice  seen  by  Knott  (on 
right). 

11.  The  medidural  vein  discharges  largely  through  the 
ovcU,  or  spinous,  foi-amen.  Nuhn  described  a  pair  of 
veins  which,  after  traversing  the  oval  foramen,  formed  a 
plexus  about  the  inferior  maxillary  nerve  and  terminated 


in  the  infratemporal  veins.  Knott  found  these  veins  on 
both  sides  in  18  ;  two  veins  on  right  and  one  on  left  in  6  ; 
the  reverse  in  4 ;  a  single  vein  on  each  side  in  11  ;  no 
vein  on  one  side  in  5.  Luschka  and  Trolard  describe  a 
vein,  from  the  cavernous  sinus,  that  receives  dural  veins 
from  the  anterior  petrous  surface  and  departs  through  the 
oval  foramen  ;  in  this  case  the  medidural  emerges  through 
the  spinous  foramen. 

13.  Plexus  s.  Sinus  Garoticus.  — Bell  (1837)  mentions  a 
vena  sodalis  arteries  carotidis,  as  an  emissary  from  a  petrous 
sinus,  descending  through  the  carotid  canal.  Rektorzik 
(1858)  seems  to  have  rediscovered  this.  A  prolongation 
of  the  cavernous  sinus  into  the  carotid  canal  constitutes 
the  sinus  caroticus.  This  breaks  up  into  a  plexus  of 
small  veins  about  the  artery,  converging  to  one  or  more 
small  trunks  below,  that  may  pass  to  the  internal  jugular. 
It  may  connect  with  11  and  13.  Knott  was  always  able 
to  find  this  communication,  though  the  vessels  varied 
much  in  size  and  number. 

13.  Vena  MedUacerata. — Englisch  is  credited  with  hav- 
ing described  (1863)  a  constant  communication,  outside 
the  skull,  between  the  cavernous  sinus  and  the  subpe- 
trosal vein.  As  inferior  peiro-occipiial  -nnus,  Trolard  in- 
dependently describes  the  same.  "  On  the  exterior  base 
of  the  cranium  a  small  vein  occupies  a  groove  extending 
between  the  two  lacerated  foramina.  Its  direction  is 
latero-caudad.  It  inosculates  with  cavernous  sinus  or 
carotid  plexus,  and  with  the  precondyloid  confluens  "  (». 
supra,  sub  4).  Knott  found  this  in  fourteen  out  of 
thirty-three  cases. 

14.  Venasubpetrosa,  from  the  subpetrosal  sinus,  through 
the  premedian  portion  of  the  foramen  postlacerum,  to 
the  jugular  vein.  Here  it  is  separated — not  rarely  by 
bony  lamina,  thus  forming  the  foramen  anomalum  of 
Gruber,  1869 — by  three  nerve-trunks  from  the  jugular 
canal.  From  numerous  investigations  Gruber  found 
that  only  rarely  did  this  vein  pass  quite  through  the  fo- 
ramen before  entering  the  jugular,  and  that  then  it  first 
connected  with  the  termination  of  the  lateral  sinus. 
However,  in  8  out  of  33  times  Knott  found  that  the  vena 
subpetrosa  ended  at  about  the  level  of  the  lower  margin 
of  the  jugular  foramen  ;  in  9  a  little  above ;  and  in  5  a 
little  below.  It  connects  also  with  the  precondyloid 
vein  or  confluens,  and  commonly  receives  the  internal 
auditory  veins. 

To  these  may  be  added  the  following,  of  rare  occur-  ■ 
rence  in  the  adult : 

15.  Emissarium  tempoi-ale  (foramen  jugulare  spurium). 
This  is  held  to  be  a  relic  of  the  primary  jugular  vein. 
Where  present,  it  proceeds  from  the  prepetrosal  sinus, 
perforates  the  temporal  bone  beneath  the  root  of  the  zy- 
gomatic arch,  emerges  just  behind  the  glenoid  fossa  at 
the  edge  of  the  porus  acusticus  externus,  and  ends  in  the 
external  jugular  system. 

16.  Foramen  cmcum,  in  foetal  life  a  communication  be- 
tween the  longitudinal  sinus  and  the  veins  of  the  frontal 
sinus,  ethmoid  bone,  and  nose.  Rarely,  if  ever,  observed 
in  the  adult. 

17.  The  very  rare,  pathological  venous  blood  tumors  of 
the  cranium  {v.  Mastin,  Journal  of  the  American  Medical 
Association,  1886),  arterio-venous  aneurisms  of  the  scalp, 
etc. ,  occasionally  communicate  on  the  one  hand  with  ex- 
ternal veins  of  the  head,  on  the  other  through  openings 
in  the  bone  usually  with  the  long  sinus. 

Lymphatic  System  in  the  Bkain. — There  are  no 
lymphatic  glands  in  the  cranial  cavity  ;  nor  does  the 
brain  possess  a  system  of  independent  lymphatics. 
Within  the  brain-substance  all  the  larger  lymph-passages 
accompany  the  blood-vessels  as  cylindrical  enveloping 
spaces.  These  are  at  least  twofold  :  (a)  Adventitial 
spaces  between  media  and  adventitia,  which  latter  are  not 
closely  bound  together  in  the  vessels  of  the  central  ner- 
vous system  as  in  the  remainder  of  the  body  ;  (b)  peri- 
vascvlar  spaces  of  His  and  Robin,  connecting  with  the 
subpial  or  so-called  epicerebral  space.  Their  existence 
in  normal  tissues  has  been  repeatedly  disputed,  and  un- 
questionably their  size  is  artificially  much  increased  by 
the  usual  methods  of  preparation.  The  latest  investigat- 
ors, Rossbach  and  Sehrwald,  assert  very  positively  the 
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real  existence  of  these  spaces;  They  worked  by  Golgi's 
method,  claiming  that  this  marks  the  lymph,  and  thus 
the  lymph-spaces,  rather  than  the  ganglion-cell  and  its 
processes. 

The  beginning  of  the  lymph-passages  is  to  be  sought  in 
the  very  narrow  spaces  surrounding  the  ganglion-cells — 
pericellular  spaces  (Obersteiner).  To  each  of  these  latter 
spaces  run,  according  to  Rossbach  and  Sehrwald,  many 
fine  canals  (rootlets),  often  coming  a  long  distance  through 
the  albalis,  and  starting  about  vessels  and  from  glia 
lymph-spaces.  These  surround  the  protoplasmic  cell- 
processes.  The  efferents  from  these  cell-spaces  pass 
along  the  apex  process,  branch,  and  empty  into  perivas- 
cular and  superficial  glial  spaces,  or  directly  into  the 
epicerebral  space.  The  lymph-system  of  each  ganglion- 
cell  has  no  direct  anastomoses  with  that  about  any  other 
such  cell.  They  also  describe  a  lymphatic  plexus  about 
the  glia  cells  {periglial  space),  especially  in  the  external 
cortical  layer,  and  in  the  first  subcortical  albalis.  These 
are  often  intermediary  between  the  pericellular  spaces 
and  the  perivascular  spaces,  into  which  latter  and  the 
epicerebral  space  they  empty. 

The  lymphatics  of  the  choroid  plexus  in  the  paracoele 
unite  (Arnold)  to  one  trunk  following  Galen's  vein.  In 
the  ependyma  lymphatic  net- works  have  occasionally  been 
observed. 

The  lymph-passages  collect  in  the  pia  to  larger  trunks, 
follow  the  course  of  the  veins,  and  pass  out,  in  part 
through  the  jugular  foramen  to  superjugular  glands,  in 
part  through  the  carotid  canal  to  the  deep  cervical 
glands,  in  part  beside  the  vertebral  vessels  to  the  infra- 
jugular  glands. 

Serous  Cavities,  Cekebko-spinai,  Fldid,  etc. — 
Between  dura  and  arachnoidea  is  the  subdural  apa^e.  In 
the  normal  condition  this  contains  only  a  capillary  layer 
of  fluid.  The  dura  has  a  system  of  lymphatics  accom- 
panying the  blood-capillaries,  within  their  adventitia. 
Besides,  in  the  endothelium  of  the  dura  independent  lym- 
phatic plexi  and  stomata  have  been  described,  present- 
ing a  communication  with  the  subdural  space,  and  con- 
ducting off  the  subdural  fluid.  Through  the  oval  and 
spinous  foramina  pass  (Arnold)  lymphatics  to  the  deep 
facial  glands,  probably  coming  from  the  dura. 

The  interstices  of  the  pia,  i.e.,  the  somewhat  broken 
room  between  arachnoid  and  pia  proper,  constitute  the 
subarachnoidal  space  (cavum  suharaAinoidale).  This  is 
the  retainer  of  the  cerebro-spinal  (cephalo-rachidian) 
fluid.  Although  this  fluid  can  pass  back  and  forth  be- 
tween the  corresponding  cephalic  and  spinal  spaces,  it  is 
no  longer  held  that  there  is  a  continuous  ebb  and  flow 
from  one  to  the  other  at  each  respiratory  movement  and 
even  pulsation.  This  space  is  exceedingly  attenuated 
wherever  the  brain  lies  close  to  the  skull,  as  over  the 
convexity.  At  other  points  it  forms  lacuna-like  pockets, 
termed  by  Key  and  Retzius  cisternae.  Among  these  may 
be  mentioned  :  Cistema  magna  (cerebeUo-oblongata),  where 
the  arachnoid  spreads  across  from  the  caudad  border  of 
the  cerebellum  to  the  oblongata  ;  cisternal froniis  (laterales 
et  media) ;  cistema  Sylmi ;  and  over  the  optic  lobes  the 
dsterna  ambiens.  The  coeles  connect  with  these  cavities 
(the  ccelian  fluid  comes  from  the  choroid  plexuses) ;  the 
metepicoele  with  the  cisterna  magna  through  the  foramen 
Magendii  and  the  aperturae  laterales  ;  the  paraccele  with 
the  cisterns  of  the  base,  by  the  lower  horn,  over  the 
gyrus  hippocampi.  There  is  no  canalis  Bichati,  former- 
ly supposed  to  connect  the  paracoele  with  the  subdural 
space.  Hence,  while  the  ccelian  and  subarachnoid  cavi- 
ties are  united,  neither  has  any  direct  connection  with  the 
subdural  space.  An  indirect  connection  may  be  offered 
by  the  nasal  lymph-net,  as  this  may  be  injected  from 
the  s.ubdural  as  well  as  subarachnoidal  space,  by  way  of 
perineural  lympli-passages  about  outgoing  nerves.  An- 
other assumed  indirect  connection  is  by  Pacchionian 
bodies  and  the  sinuses.  The  experiments  of  Key  and 
Retzius,  confirmed  by  KoUmann  (1880),  seem  to  show 
that  the  perforations  of  the  dura — opposite  venous  spaces 
—by  these  bodies,  furnish  one  of  the  principal  discharge- 
paths  for  both  subarachnoidal  and  subdural  spaces. 
Probably,  however,  their  injections  produced  artificial 


openings,  not  existing  intra  vitam.  Certainly  they  do 
not  usually  attain  any  development  until  long  after 
youth  has  passed.  Further  reasons  in  opposition  are 
given  by  Adamkiewicz  in  his  polemic  ("  Eulenburg's 
Real-Encyclopadie,"  1886,  Art.  Gehirndruck)  against 
Bergmann's  theory  of  brain-compression,  and  in  favor  of 
his  own  somewhat  novel  views.  Material  injected  into 
the  subarachnoidal  space  in  animals  traverses  the  super- 
cervical and  submaxillary  glands.  In  man  it  can  pass 
out  in  the  optic  sheath  to  the  bulb,  in  the  sheath  of  the 
facial  and  the  acoustic  as  far  as  the  internal  auditory 
meatus— whence  fracture  of  the  petrous  with  tearino-  of 
the  nerve-sheath  leads  to  oozing  out  of  cerebro-spinal  fluid 
—and  finally  to  the  lymphatics  in  the  nasal  mucous  mem- 
brane, the  supposed  path  of  meningeal  infection  from 
nasal  sources. 

The  subarachnoidal  cisternae  protect  the  large  basal 
vessels  from  compression,  and  in  like  manner  the  peri- 
cellular spaces  shield  the  enclosed  cell  and  its  process 
from  shock  and  pressure.  Further,  the  perivascular  chan- 
nels protect  the  brain-substance  (His)  in  a  more  general 
way. 
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CEPHALOCELE  (encephalocele,  hydrocephalocele,  hy- 
drencephalocele,  cephalhydrocele,  meningocele,  hydro- 
meningocele,  craniocele,  hernia  seu  fungus  seu  ectopia 
cerebri).*  Hernia  of  the  brain  or  meninges  is  a  name 
given  to  a  protrusion  of  a  portion  of  the  contents  of  the 
cranial  cavity  through  an  opening  in  the  skull  beneath 
the  scalp.  There  is  need  of  greater  simplicity  in  what  is 
now  a  rather  confusing  terminology,  and  it  would  seem 
that  the  best  designation  for  all  of  these  tumors  as  a  class 
is  cephalocele.  There  is  a  correspondence  in  application 
between  this  word  and  enterocele,  because  of  the  simi- 
larity of  their  constituents.  There  is  a  hernial  canal  or 
opening  in  the  skull,  a  hernial  sac  consisting  of  the  dura 
mater,  the  hernial  contents  composed  of  whatever  sub- 
stance or  fluid  may  be  forced  out  from  the  cranial  cavity, 
and,  finally,  the  various  coverings  of  the  hernia,  such  as 
the  pericranium,  fascia,  and  skin.  It  is  necessary,  in  a 
true  cephalocele,  that  the  dura  mater  form  the  hernial  sac. 
The  tumors  formed  beneath  the  scalp  in  traumatic  lesiona 

*  See  Editor's  Note  at  end  of  article. 
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of  the  skull  and  dura,  by  the  pouring  out  of  cerebro- 
spinal fluid,  are  not  true  cephaloceles,  and  are  more  prop- 
erly termed  paeudo-meningoceles.  Protrusion  of  brain- 
substance  in  compound  fractures  of  the  skull  is  not  con- 
sidered here,  though  sometimes  improperly  called  a  hernia 
cerebri ;  the  correct  designation  is  prolapsus  cerebii. 

The  varieties  of  cephalocele  depend  upon  the  contents 
of  the  tumor.  Hence  we  have  a  meningocele  where  the 
hernial  contents  are  cerebro-spinal  fluid  alone  pressing 
out  the  dura  mater  ;  a  Jtydrocephalocele,  where  the  tumor 
consists  of  an  internal  hydrocephalus  expanding  and 
forcing  outward  the  ventricular  walls  ;  and,  finally,  an 
eneephalocele,  composed  wholly  of  brain-substance  with 
more  or  less  fluid  usually  surrounding  it. 

These  tumors  are  mostly  of  congenital  origin,  but 
there  are  certain  rare  cases  in  which  they  are  acquired 
after  birth,  through  disease  of  the  cranial  bones  or  trau- 
matism. It  is  usual,  therefore,  to  distinguish  two  forms 
of  cephalocele,  the  congenital  and  acquired.  In  describ- 
ing the  latter  it  will  be  best  to  use  the  prefix  pseuds. 

Congenital  Cephalocele. — These  tumors  almost  al- 
ways have  their  pedicles  at  or  in  the  immediate  neigh- 
borhood of  some  cranial  suture.  The  great  majority  are 
in  the  antero-posterior  median  line,  as  a  rule  either  in 
the  frontal  or  occipital  region.  According  to  Giovanni 
Reale,  who  collected  68  cases  of  cephalocele,  10  were  at 
the  nasal  root,  9  in  the  frontal  suture,  5  at  the  posterior 
fontanelle,  and  22  in  the  occipital  bone,  the  rest  arising 
from  some  of  the  lateral  sutures.  Larger  tabulated  85 
cases,  44  of  which  were  occipital,  and  41  frontal  or  sin- 
cipital. The  favorite  location  of  the  sincipital  tumors  is 
at  the  root  of  the  nose,  either  at  the  inferior  part  of  the 
frontal  suture  or  at  the  junction  of  the  ethmoid  and 
frontal  bones.  The  hernial  canal  or  opening  is  gener- 
ally bounded  by  the  separated  or  more  or  less  malformed 
ethmoid,  frontal,  nasal,  or  lachrymal  bones,  and  some- 
times even  the  nasal  process  of  the  superior  maxilla. 
The  occipital  cephaloceles  are  the  most  frequent  of  all. 
They  are  situated  either  in  or  near  the  posterior  fonta- 
nelle, or  lower  down  under  the  occipital  protuberance, 
where  the  hernial  opening  may  be  conjoined  with  the 
foramen  magnum.  Hernial  protrusions  from  other  sut- 
ures are  much  more  rare,  although  they  do  occur  in  the 
greater  fontanelle,  in  the  squamous  suture,  or  between 
the  ethmoid  and  sphenoid  bones  at  the  base  of  the  skull. 

Cephalocele  is  uncommon,  Trelat  finding  but  3  in  12,- 
OOO  births,  and  Vines  1  in  5,000.  It  is  said  to  be  more 
common  in  females  than  in  males,  though  Z.  Lawrence 
(quoted  by  Erichsen,  "Surgery,"  vol.  ii.,  page  378)  col- 
lected 39  cases,  21  of  which  were  males. 

The  tumors  vary  in  size  from  that  of  a  pea  to  that  of 
a  child's  head.  The  occipital  are  always  the  largest,  and 
are  usually  hydrocephaloceles.  The  sincipital  tumors 
are,  as  a  rule,  small  and  simple  encephaloceles.  Menin- 
goceles may  exist  in  either  place,  but  are  more  common 
behind.  Hydrocephaloceles  are  rarely  sincipital,  owing 
to  the  positions  and  conformations  of  the  ventricles, 
which  are  more  apt  to  dilate  posteriorly. 

The  occipital  liydroeeplialocdes  are  usually  constricted 
at  their  base,  often  pedunculated,  almost  globular  in 
form,  and  seldom  attached  by  broad  bases.  They  gen- 
erally contain  the  dropsical  posterior  horns  of  the  lateral 
ventricles  or  their  foetal  analogues.  Those  in  the  lower 
occipital  region  enclose  the  cerebellum  and  the  hydropic 
fourth  ventricle.  In  some  of  the  largest  hydrocephalo- 
celes have  been  found  a  great  part  of  the  cerebrum,  the 
cerebellum,  fourth  ventricle,  and  quadrigeminal  bodies. 
The  protruding  cephalic  parts  are  commonly  of  inferior 
or  defective  development,  often  difficult  to  recognize  as 
brain-substance,  owing  to  cystoid  degeneration  and  scle- 
rosis (Huebner).  Sometimes  the  constriction  at  the  her- 
nial opening  is  so  great  that  there  is  marked  stasis  of 
blood  in  the  pia,  which  may  lead  even  to  extravasations. 
Occasionally  these. tumors  present  longitudinal  constric- 
tions caused  by  the  venous  plexus  or  by  the  falces  of  the 
dura.  The  quantity  of  fluid  contents  varies,  but  may 
reach  two  quarts.  It  has  been  found  to  be  rich  In  albu- 
men, with  a  specific  gravity  of  1.010-1.013. 

The  meningoceles  of  the  occipital  region  are  quite  as 


large  as  the  hydrocephaloceles,  and  similar  in  shape, 
while  those  of  the  sincipital  and  lateral  areas  of  the  skull 
are  much  smaller.  One  very  large  meningocele  held 
fluid  which  had  a  specific  gravity  of  1.004,  and  contained 
a  small  quantity  of  albumen,  uric  acid,  chloride  of  so- 
dium, and  biliary  coloring  matters  (Hemeke). 

The  encephaloceles  are  usually  small  tumors  with  broad 
bases,  having  a  diameter  as  a  rule  between  one  and  three 
centimetres,  generally  occupying  a  position  at  the  root 
of  the  nose,  and  containing  often,  besides  cerebral  sub- 
stance, a  small  quantity  of  subdural  fluid. 

Patlwlqgy. — There  are  several  theories  advanced  to  ac- 
count for  the  origin  of  these  congenital  tumors.  One  is, 
that  there  is  a  limited  ventricular  dropsy,  which  by 
pressure  at  some  certain  circumscribed  portion  of  the 
skull  expands  and  separates  the  cranial  bones  and  thus 
protrudes.  From  a  hydrocephalocele  thus  formed  an 
eneephalocele  may  be  produced  later,  by  reabsorption  of 
the  dropsical  fluid  ;  or  a  meningocele,  by  a  recession  of 
the  cerebral  substance  into  the  cranial  cavity.  The  ar- 
guments against  this  hypothesis  are,  that  there  would 
scarcely  be  a  circumscription  of  the  dropsy  as  imagined, 
but  rather  a  tendency  to  a  general  hydrocephalus  ;  and, 
furthermore,  Ackermann  and  Heineke  have  determined 
that  there  is  a  diminution,  and  not  an  increase,  of  intra- 
cranial pressure  in  cases  of  cephalocele. 

A  more  probable  theory  as  to  the  etiology  of  these 
tumors  is,  that  they  originate  in  the  early  embryological 
periods,  when  the  cerebral  vesicle  and  its  fluid  contents 
are  in  process  of  growth,  and  their  osseous  capsule  is  not 
yet  developed.  There  is  then  an  arrested  or  defective 
evolution  of  the  cranial  vault,  as  a  result  of  which  com- 
plete closure  of  the  skull  does  not  take  place,  and  a  cir- 
cumscribed portion  of  the  foetal  brain-vesicle  protrudes. 
According  to  this  hypothesis,  hydrocephalocele  would  be- 
long to  an  earlier  stage  of  development,  and  eneephalo- 
cele to  a  later,  when  the  protruding  portion  of  brain  no 
longer  exhibits  the  configuration  of  the  f  cetal  brain-vesicle 
as  it  does  in  the  former.  In  like  manner,  meningocele 
may  originate  either  by  the  mere  extrusion  of  the  dura 
mater  through  pressure  of  the  subdural  fluid,  or  by  the 
bursting  of  a  hydrocephalocele,  or  it  may  be  the  rem- 
nant of  a  disorganized  eneephalocele.  Meningocele  might 
also  spring  from  the  cerebral  vesicle  in  the  earliest  stages 
of  development,  as  a  mere  membranous  cyst  without 
brain-substance.  Yet,  if  the  defect  in  the  skull  were  the 
only  factor  in  the  formation  of  these  tumors,  it  would  be 
difficult  to  understand  why  they  are  not  present  in  every 
child  in  the  open  cranial  spaces,  the  fontanelles.  We  are 
compelled,  therefore,  to  recognize,  as  another  factor  in 
their  causation,  a  general  or  partial  hydrocephalus,  either 
internal  or  external. 

This  conception  of  the  embryological  origin  of  cephalo- 
celes is  corroborated  by  the  fact  that  most  of  them  are 
found  in  front  and  behind  the  head,  in  the  median  line, 
which  is  the  most  marked  direction  of  growth  of  the  cere- 
bral vesicle  ;  and  that  other  defects  and  malforrhations  of 
the  skull,  face,  spine,  feet,  etc.,  are  often  observed  in 
connection  with  these  cases.  Thus  striking  departures 
from  the  normal  shape  of  the  skull  are  particularly  no- 
ticeable in  hydrocephalocele  and  the  large  meningoceles, 
where  there  is  often  asymmetry,  thickening  of  the  sut- 
ures, microcephalus,  flattening  from  before  backward, 
and  sometimes  hydrocephalus  ;  while  in  the  simpler  tu- 
mors the  skull  ijresents,  as  a  rule,  a  wholly  normal  con- 
figuration. 

What  may  be  the  ultimate  causes  of  these  defects  can 
only  be  surmised.  Premature  union  of  the  meninges 
with  the  amnion,  and  injuries  to  the  foetal  head  in  utero, 
may  sometimes  be  the  occasion  of  their  development. 

Clinical  Features. — The  cutaneous  surfaces  of  the  ce- 
phaloceles are  usually  smooth,  more  or  less  distended, 
and  sometimes  very  vascular.  Occasionally  they  are 
excoriated,  or  present  old  cicatrices.  Angiomata  and 
lipomata  have  been  described  as  forming  upon  cephalo- 
celes (Larger,  Ried).  Hydrocephalocele  and  meningocele 
exhibit  a  distinct  sensation  of  fluctuation,  while  the  en- 
cephaloceles have  more  of  a  sensation  of  softness  and 
elasticity,  but  also  show  fluctuation  if  surrounded  by  a 
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sufficient  quantity  of  fluid.  When  the  coverings  are 
thin,  from  great  tension  by  fluid  contents,  these  tumors 
may  he  translucent.  They  frequently  pulsate  synchro- 
nously with  the  pulse  and  respiratory  movements  ;  and 
their  tension  is  often  variable,  as  there  may  be  a  sink- 
ing of  the  tumor  in  sleep,  and  marked  bulging  out  in 
the  acts  of  crying  or  coughing.  They  may  sometimes 
be  diminished  in  size  by  pressure,  which  if  moderate 
does  no  harm,  but  if  great  not  infrequently  produces 
symptoms  of  brain-compression,  such  as  vomiting,  re- 
tardation of  the  pulse,  unconsciousness,  and  convul- 
sions. Pulsation  is,  as  a  rule,  absent  in  meningocele  and 
hydrocephalocele,  but  this  naturally  depends  directly 
upon  the  size  of  the  hernial  opening  in  the  skull,  and  the 
intercommunicability  of  the  contents  of  the  sac  with 
those  of  the  cranium  ;  these  tumors  also  show  generally 
little  variation  during  sleep,  coughing,  crying,  or  upon 
the  application  of  pressure,  unless  the  hernial  foramen  is 
large.  Symptoms  depend  to  a  great  extent,  too,  upon 
the  physiological  value  of  parts  protruded  ;  and  in  ce- 
phaloceles  such  parts  are  often  very  different  from  their 
analogues  in  the  normally  developed  brain.  In  the  light 
of  the  recent  discoveries  in  cerebral  localization  th^se 
cases  might  often  afford  very  interesting  results  by  care- 
ful study. 

Prognosis. — 5Iany  children  affected  with  meningocele 
or  hydrocepha'.ocele  die  before  or  during  birth.  Some- 
times the  tumor  bursts  during  parturition.  Those  born 
living  rarely  last  many  years,  partly  on  account  of  the 
imperfect  conditions  of  their  brains,  and  partly  because 
the  tumor  often  rapidly  increases  to  such  size  by  the 
superaddition  of  cerebro-spinal  fluid  that  it  bursts  spon- 
taneously, causing  death  either  speedily,  in  coma  or  con- 
vulsions, or  slowly,  from  a  consecutive  meningitis.  Re- 
covery after  such  evacuation  of  the  tumor  takes  place 
but  rarely.  Death  occurs  usually  in  the  first  two  or  three 
years  of  life,  but  a  few  children  with  meningocele  have 
attained  the  age  of  twelve,  and  even  seventeen  years. 

The  encephaloceles  being  smaller  and  simpler  than  the 
varieties  just  mentioned,  still-birth  and  rupture  are  less 
common  in  cases  affected  with  them,  although  they  do 
occur.  As  a  rule,  this  class  cither  grows  slowly  or  re- 
mains stationary.  Whatever  disturbance  is  excited  is 
due  to  disorder  of  brain-function,  but  patients  suffering 
from  the  frontal  variety  live  longer  and  with  fewer  cere- 
bral symptoms  than  those  afflicted  with  the  occipital 
variety.  Children  with  occipital  encephaloceles  are  gen- 
erally idiots,  whereas  with  the  frontal  or  sincipital  tu- 
mors they  are  more  commonly  of  quite  normal  intelligence. 
Many  have  reached  adult  age. 

Spontaneous  recovery  from  encephalocele  and  menin- 
gocele has  occurred,  according  to  the  observations  of 
Wernher,  Textor,  v.  Bruns,  and  Held,  by  closure  of  the 
cranial  defect  and  the  complete  isolation  of  the  tumor  as 
a  cyst  on  the  outside  of  the  skull.  Operative  procedures 
have  proved  successful  in  some  instances. 

Diagnosis. — Every  tumor  of  congenital  origin  situated 
along  the  median  line  of  the  head,  in  the  region  of  the 
root  of  the  nose  or  in  the  glabellar  or  occipital  regions, 
should  excite  suspicion  of  a  cepbalocele  ;  and  defects  or 
malformations  in  other  parts  of  the  skull  or  body  would 
be  corroborative  evidence.  The  fact  of  its  being  congen- 
ital must  first  of  all  be  determined  ;  then  its  relation  to 
the  various  cranial  sutures.  The  diagnosis  is  easy  when 
the  tumor  is  in  one  of  the  situations  that  have  been  de- 
scribed, when  there  is  pulsation,  a  sensation  of  fluctua- 
tion, when  there  is  a  change  in  tension  during  sleep  or 
in  crying,  and  when  there  is  a  recession  of  its  contents 
into  the  skull  upon  pressure.  If,  at  the  same  time  with 
the  recession  of  the  brain-substance  or  cerebro-spinal 
fluid,  symptoms  of  irritation  or  compression  of  the  brain 
develop,  if  there  is  an  increase  in  the  pulsatory  or  respira- 
tory brain-movements,  and  particularly  if  the  edges  of 
the  hernial  opening  in  the  skull  can  be  felt,  a  cepbalo- 
cele is  certainly  present.  But  sometimes  most  of  these 
pathognomonic  symptoms  are  absent,  and  the  diagnosis 
can  be  made  only  from  the  seat  and  history  of  the  tumor. 
Although  seldom  necessary,  a  fine  aseptic  hypodermic 
needle  may  be  introduced  to  determine  the  character  of 


the  contents  and  the  presence  or  absence  of  an  opening 
in  the  skull. 

The  recognition  of  these  hernias  in  the  occipital  region 
is  easiest,  because  other  congenital  tumors  of  similar 
form  are  of  extreme  rarity  in  this  position  ;  but  der- 
moids, angiomata,  and  sarcomata  of  prenatal  origin  may 
have  their  seat  at  the  nasal  root,  in  the  frontal  region,  or 
at  the  inner  canthus  of  the  eye,  and  thus  lead  to  con- 
fusion. In  the  case  of  these  latter,  the  mode  of  develop- 
ment must  be  carefully  studied,  and  note  taken  of  varia- 
tions in  tension,  compressibility,  pulsation,  and  of  the 
appearance  of  cerebral  symptoms  upon  pressure.  Angi- 
omata exhibit  pulsation  and  tension  changes,  and-may  Oe 
often  completely  compressed,  but  without  brain-symp- 
toms or  the  discovery  of  an  opening  in  the  skull.  Pul- 
sation and  compressibility  are  lacking  in  dermoid  tumors. 
Cranial  sarcomata  which  are  congenital,  or  which  appear 
shortly  after  birth,  may  present  brain-symptoms  on  press- 
ure, and  an  opening  in  the  skull,  may  pulsate,  and  may 
have  a  similarity  of  feel,  but  they  grow  much  more 
rapidly  than  cephaloceles,  and  usually  are  wanting  in  the 
more  characteristic  symptoms  of  the  latter.  The  differ- 
entiation of  the  varieties  of  cepbalocele  can  be  made  from 
the  peculiarities  that  have  alread}'  been  described. 

Treatment. — The  most  difiicult  class  to  treat  are  the 
hydrocephaloceles,  but  measures  can  at  least  be  taken  to 
prevent  sudden  death  by  spontaneous  rupture  of  the  sac. 
This  is  still  more  important  in  meningocele  and  cepbal- 
ocele if  there  be  a  rapid  increase  of  fluid  and  tension,  as 
a  cure  is  possible  in  many  of  these  cases.  Equable  press- 
ure should  be  made  by  means  of  cotton  batting  and  a 
bandage,  care  being  taken  not  to  produce  brain  symp- 
toms by  too  strong  compression.  If  the  distention  in- 
creases puncture  should  be  made  with  a  hypodermic 
needle,  with  antiseptic  precautions,  and  the  fluid  slowly 
aspirated — all  of  it  if  the  tumor  be  small,  but  only  a  por- 
tion in  large  sacs.  Then  cover  with  aseptic  cotton  and 
continue  the  compression.  Puncture  may  be  repeated 
at  appropriate  intervals.  If  rupture  has  already  taken 
place,  the  antiseptic  dressing  and  pressure-bandage  should 
nevertheless  be  applied.  By  this  procedure  rupture  may 
be  prevented,  the  tumor  may  be  gradually  diminished  in 
size,  and  occasionally  even  dissipated.  Youths  or  adults 
who  are  occasionally  observed  with  stabile  encephalo- 
celes should  wear  protective  plates  properly  curved,  with 
bandages,  and  sometimes  compression  may  be  made  use 
of,  if  it  be  deemed  expedient  to  do  anything,  but  great 
care  is  needed  to  avoid  the  production  of  brain-symptoms. 
Puncture  in  simple  encephaloceles  is  only  permissible  in 
case  of  continual  augmentation  in  size — no  other  opera- 
tive procedure  is  advisable.  This  is  about  all  that  can 
be  done  without  risk.  In  many  cases  where  incisions 
have  been  made  into  these  tumors  through  a  mistaken 
diagnosis,  the  result  has  been  death  from  meningitis. 
Puncture  and  the  injection  of  iodine  have  been  fatal. 

Meningoceles  are  more  amenable  to  treatment,  as  a  rule, 
than  the  other  forms  of  cepbalocele.  Occasional  punct- 
ure, together  with  compression,  have  met  frequently  with 
good  results.  Little  is  to  be  expected  from  iodine  injec- 
tion, although  Paget  was  successful  with  it  in  one  in- 
stance. The  stabile  meningoceles  should,  as  a  rule,  be  let 
alone,  because  they  communicate  almost  always  with  the 
cranial  cavity.  Annandale  in  one  case  ligatured  the 
peduncle  and  removed  the  tumor,  the  child  recovering 
completely  in  spite  of  an  attack  of  measles.  Thompson 
has  also  cured  a  case  by  ligation.  Schatz  cured  a  case 
by  the  gradual  compression  of  a  clamp  applied  to  the  sac. 
Sklifasowsky  removed  an  occipital  cepbalocele  from  a 
nine  months'  child  with  a  ligature,  the  result  being  suc- 
cessful. The  procedure  is  permissible  in  proper  cases, 
under  strictly  antiseptic  precautions.  Ko  operations  in 
these  cases  have  been  undertaken  since  the  inauguration 
of  the  new  era  of  brain-surgery,  but  doubtless  much  can 
now  be  achieved  in  the  treatment  of  congenital  cephalo- 
celes guided  by  the  light  of  the  latest  discoveries  in  cere- 
bral localization  and  by  our  improved  technique  in  cranio- 
cerebral operations,  which  was  formerly  impossible. 

Acquired,  or  Psbudo-cephalocele. — Among  the 
cephaloceles    which    originate    subsequently    to    birth, 
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through  disease  of  the  cranial  bones  or  subcutaneous 
fractures,  the  most  common  is  the  pseudo-meningocele. 
This  is  observed  almost  exclusively  in  infancy  or  early 
youth,  but,  in  very  rare  cases,  sometimes  in  adults  after 
healing  of  the  superficial  skull-coverings  in  fractures. 
Conner  has  written  the  best  article  upon  pseudo-menin- 
gocele that  is  to  be  found  in  American  literature.  Under 
the  name  traumatic  cephalhydrocele  he  describes  two 
cases  occurring  in  his  own  practice,  and  makes  an  anal- 
ysis of  2'i  others  collected  from  general  literature  ;  19 
of  these  were  due  to  subcutaneous  fractures  of  the  skull, 
2  to  old  gunshot  wounds  of  the  skull  and  membranes 
where  tjie  scalp  had  reunited,  and  1  was  the  result 
of  trephining  ;  17  of  the  cases  were  under  three  years  of 
age.  G.  Vivien  has  collected  8  cases,  and  Thomas  Smith 
("  St.  Barth.  Hospital  Reports,"  vol.  xx.)  reported  3,  and 
described  20  analogous  cases.  All  of  Smith's  were  under 
sixteen  years  of  age. 

The  history  is  usually  that  a  child  falls  upon  its  head, 
and  that,  several  hours  or  days  after,  a  fluctuating  swell- 
ing develops  under  the  scalp,  which  may  at  first  be  dif- 
fuse, but  later,  as  a  rule',  assumes  the  form  of  a  sharply 
bounded  cystic  tumor.  It  may  reach  the  size  of  the  fist 
or  be  larger.  It  is  over  the  injured  spot,  fluctuates,  and 
often  pulsates.  There  is  sometimes  a  hardened  border 
to  the  tumor.  Occasionally,  by  firm  pressure,  the  fluid 
may  be  made  to  recede  more  or  less  completely  into  the 
skull-cavity,  when  the  fractured  bone  may  be  felt. 
Where  this  is  not  possible,  the  break  may  often  be  felt 
after  puncture  and  evacuation  of  the  tumor.  In  many 
of  these  cases  puncture  has  shown  the  contents  to  be 
cerebro-spinal  fluid.  In  post-mortem  examinations  which 
have  been  made,  the  fluid  has  been  found  to  lie  under 
the  pericranium,  lifting  it  with  its  outer  coverings  like  a 
cystic  sac ;  a  cleft  is  observed  in  the  bone,  and  one  of 
the  same  size  or  smaller  in  the  dura  matter,  through 
which  the  sac  and  subdural  cavity  communicate.  Oc- 
casionally the  cortex  has  been  injured,  and  in  recent 
cases  there  would-be  signs  of  softening  and  of  laceration 
of  the  other  membranes.  In  a  case  of  Lucas,  the  pseu- 
do-meningocele communicated  with  the  open  inferior 
horn  of  the  left  ventricle.  Two  or  three  cases  may 
be  mentioned  in  illustration  of  this  traumatic  form. 
Southam  (Britiah  Medical  Journal,  May  12,  1888)  gives 
the  details  in  the  case  of  a  male  infant,  aged  six  months, 
that  fell  down-stairs  and  sustained  a  subcutaneous  fract- 
ure in  the  right  parieto-occipital  region.  Fourteen  days 
later  there  was  a  swelling  over  the  fracture,  oval,  soft, 
fluctuating,  and  pulsating.  Moderate  pressure  was  ap- 
plied with  a  pad  of  lint  and  a  bandage.  In  a  month  the 
swelling  had  disappeared  and  the  child  recovered.  There 
was  still  a  marked  depression  in  the  bone.  Conner's 
first  case  was  a  boy  twelve  and  a  half  years  of  age,  who 
fell  from  a  wagon,  a  wheel  passing  over  his  head.  He 
was  not  unconscious,  and  walked  into  a  house  near  by. 
There  was  a  simple  depressed  fracture  of  the  right  half  of 
the  occipital  bone,  and  a  non-pulsating  swelling  over  the 
fractured  area,  which  he  supposed  due  to  extravasated 
blood.  A  week  later  serum  began  to  ooze  from  the  nose, 
and  there  was  putflness  of  the  right  eyebrow.  He  punct- 
ured and  drew  off  four  ounces  of  a  pale  straw-colored 
fluid.  The  sac  rapidly  refilled,  and  four  weeks  later 
five  ounces  were  removed.  There  were  four  subsequent 
tappings,  the  fluid  withdrawn  aggregating  nineteen 
.ounces.  The  specific  gravity  was  1.007  ;  no  albumen  ; 
sodium  chloride,  6.6  parts  per  1,000.  The  boy  was  never 
unconsciotis  or  delirious,  but  there  was  some  insomnia  and 
mental  irritability,  and  the  pulse  ranged  from  100  to  120. 
Conner's  second  case  was  a  hydrocephalic  and  rachitic 
colored  child  about  two  years  of  age,  that  fell  a  distance 
of  five  feet  upon  its  head.  There  was  no  scalp-wound, 
but  a  swelling  appeared  very  quickly  over  the  right  pari- 
etal bone.  In  a  few  days  it  measured  four  and  a  half  by 
three  and  a  half  inches,  and  exhibited  pulsation  and  fluct- 
uation. A  radiating  fracture  could  be  felt  through  the 
tumor.  No  treatment  was  undertaken,  and  nine  months 
after  the  accident  the  swelling  had  disappeared. 

There  are  several  facts  which  explam  the  almost  ex- 
clusive prevalence  of  traumatic  pseudo-meningocele   in 


children.  Possibly  the  flexibility  of  the  skull  gives  a 
peculiar  character  to  the  fracture.  The  intracranial 
pressure  is  certainly  relatively  greater  in  children  than 
in  adults,  and  a  more  active  secretion  of  cerebro-spinal 
fluid  is  probably  another  factor.  The  increase  in  sub- 
dural fluid  may  be  due  in  part  to  the  injury  to  the  head, 
or  in  part  to  nutritive  disturbance,  rachitis,  or  some  such 
thing,  which  does  not  give  rise  necessarily  to  a  general 
hydrocephalus.  The  pouring  out  of  the  fluid,  its  aug- 
mented secretion,  and  the  expansive  power  of  the  grow- 
ing brain,  all  aid  in  preventing  closure  of  the  osseous 
fissure,  and,  indeed,  may  actually  cause-its  enlargement, 
and  even  eversion  of  its  edges.  But  pseudo-meningocele 
is  not  a  constant  result  of  subcutaneous  fracture  in  child- 
hood, and  it  is  likely  that  various  causes  and  conditions 
conduce  to  its  formation. 

There  are  not  many  observations  as  to  the  further 
courseof  traumatic  pseudo-meningocele  in  children.  Con- 
ner found  that  fifty  per  cent,  of  the  cases  collected  by 
him  died  of  meningo-encephalitis.  In  some  patients  the 
tumor  remains  unchanged  in  spite  of  frequent  puncture, 
and  in  others  it  is  cured  by  this  means.  Spontaneous 
retrogression  may  take  place.  The  cleft  in  the  skull 
generally  remains  open,  and  hence  the  prognosis  is  always 
relatively  unfavorable.  These  cases  are  often  of  con- 
siderable forensic  interest. 

Pseudo-meningocele  in  adults  has  been  observed  several 
times  after  gunshot  wounds  of  the  skull,  when  the  scalp- 
wound  has  healed,  and  once  after  recovery  with  defect 
of  bone  from  trephining.  Vivien  mentions  three  such 
cases.  As  a  result  of  subcutaneous  fracture  in  adults  it 
has  apparently  not  been  observed,  and,  if  it  occurs,  must 
be  extraordinarily  rare. 

Pseudo-cephalocele  sometimes  results  from  syphilitic 
or  tubercular  caries  of  the  skull  and  perforation  of  the 
dura  mater,  and  from  complicated  fractures  accompanied 
with  prolapsus  cerebri.  Such  cases  have  been  reported 
by  Benett,  Tavignot,  Bryk,  Podrazki,  Spring,  Hawkins, 
Talko,  Bruns,  and  Kusmin.  In  one  case  only  did  the 
dura  mater  protrude. 

These  tumors  vary  from  two  to  five  inches  in  diameter, 
and  are  usually  of  a  soft,  elastic  consistence.  The  skin 
over  them  is  either  smooth,  glossy,  and  pale  red,  or  in- 
flamed, indurated,  and  presenting  fistulous  openings. 
Sometimes  there  is  pulsation  and  fluctuation.  Dizziness, 
retardation  of  the  pulse,  and  even  uncon.sciousness  can,  as 
a  rule,  be  produced  by  pressure  upon  them  with  the  fin- 
ger. Partial  replacement  may  be  brought  about  by  com- 
pression, and  in  one  case  there  was  complete  return  of 
the  hernia  by  gradual  pressure.  Where  the  brain  has 
protruded,  it  was  doubtless  due  in  many  cases  to  the 
formation  of  cerebral  abscess  or  to  collections  of  pus  in 
the  cavity  .of  the  skull ;  in  some  cases,  probably  to  oedema 
or  encephalitis  with  tumefaction  of  the  brain  in  the  neigh- 
borhood of  the  diseased  or  injured  skull. 

Treatment. — In  pseudo-meningocele  continuous  and 
equable  pressure  should  be  employed  where  practicable. 
If  the  tumor  is  large  and  tends  to  increase  in  size,  opera- 
tive interference  is  allowable,  but  this  should  be  re- 
stricted to  the  removal  of  a  limited  amount  of  the  fluid 
by  aspiration,  and  is  only  justifiable  when  severe  press- 
ure symptoms  supervene.  Strict  antiseptic  precautions 
should  be  observed,  and  a  compress  subsequently  ap- 
plied. Irritative  injections  are  not  advisable.  If  the 
opening  in  the  skull  remains  patent  it  is  well  to  keep  it 
shielded  by  a  bandage  for  the  prevention  of  a  renewal  of 
the  tumor  or  injury  to  the  brain.  Tonics,  nutritious  diet, 
and  lime  preparations  are  indicated. 

Other  forms  of  pseudo-cephalocele  are  treated  according 
to  the  nature  of  the  bone  disease  or  injury.  In  suppura- 
tive processes  we  must  be  on  the  lookout  for  pus-deposits 
in  the  brain  or  skull  cavity,  and  remove  them  if  feasible, 
with  careful  asepsis.  It  is  best  not  to  operate  on  the 
prolapsed  brain  itself,  but  in  this  we  must  be  governed 
by  what  we  have  recently  learned  with  regard  to  the 
physiological  value  of  diflierent  convolutions.  Hitherto 
such  heroic  measures  have  been  carried  out  usually  as  a 
result  of  error  in  diagnosis,  and  in  these  cases  death  has 
followed  from  meningitis,  encephalitis,  or  hoemorrhage. 
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Compression  should  be  naturally  resorted  to  in  these 
cases  only  where  there  are  no  symptoms  of  inflammation 
or  suppuration.  In  the  rare  pseudo-cephaloceles  of 
adults  we  may  cautiously  puncture  and  make  use  of  the 
compress,  but  should  always  be  on  the  lookout  for 
symptoms  of  inflammation  and  abscess. 
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Frederick  Peterson. 
Editoe's  Note. — In  surveying  the  gi'onnd  covered  by  the  first  seven 
volnmes,  with  the  view  of  ascertaining  what  topics  had  been  overlooked, 
the  Editor  placed  Cephalocele  on  his  list  of  subjects  which  had  not  yet 
been  treated,  and  for  which,  therefore,  provision  should  be  made  in  the 
Appendix.  It  was  only  after  the  present  article  had  all  been  set  up  in 
type  that  he  made  the  discovery  that  the  same  topic  had  already  been 
well  treated  in  Vol.  II.,  under  the  heading  Encephalocele.  While  he 
feels  bound  to  offer  his  apologies  here  to  the  writer  of  the  first  article  for 
hi^  apparent  discourtesy,  he  believes  that  both  he  and  the  subscribers 
will  pardon  an  editorial  error  which  has  served  only  to  enlarge  the  sum 
of  information  supplied  on  this  topic. 

CEREBRO  -  SPINAL    INJURIES    (MEDICO-LEGAL). 

So  long  as  human  nature  remains  what  it  is,  expert  evi- 
dence will  be  open  to  suspicion.  It  is  possible,  of  course, 
even  for  a  man  who  is  paid  for  testifying  on  one  side  of 
a  case  in  court,  to  keep  his  mind  absolutely  free  from 
bias,  but  to  do  so  he  must  have  qualities  of  a  high  order. 
An  uncommon  degree  of  honesty  is  essential,  but  it  is 
not  sufficient  ;  there  are  needed  besides  a  certain  judicial 
temperament  and  some  power  of  introspection.  When, 
however,  an  expert  possesses  these  qualities,  and  has 
acquired  the  reputation  which  they  naturally  bring,  his 
authority  with  the  court  is  very  great ;  and  of  this  there 
have  been  conspicuous  instances  in  patent  litigation, 
where  civil  engineers,  chemists,  and  others  are  called 
upon  to  discuss  intricate  pieces  of  mechanism  and  com- 
positions of  matter.  In  questions  relating  to  medicine 
and  surgery,  the  testimony  of  the  expert  is  even  more 
important,  because,  as  a  rule,  the  premises  upon  which 
he  reasons,  as  well  as  the  conclusions  that  he  draws  from 
tliem,  are  supplied  by  himself.  That  is,  neither  his  di- 
agnosis nor  his  prognosis  can  be  verified  by  a  judge  or 
jury  ;  they  must  trust  to  him  both  as  to  the  nature  of  the 
disease  from  which  the  patient  is  suffering  and  as  to  its 
probable  course  and  duration.  When  the  medical  ex- 
perts in  a  particular  case  disagree,  there  are  two  means 
of  deciding  between  them  :  In  the  first  place,  it  is  of 
course  open  to  the  jury  to  weigh,  according  to  such 
power  or  deficiency  of  judgment  as  Providence  may 
have  bestowed  upon  them,  the  rival  assertions  and  argu- 
ments that  are  advanced  on  each  side  ;  and,  secondly, 
there  is  what  may  be  called  the  medical  presumption  that 
arises  in  the  whole  class  of  causes  to  which  this  particular 
suit  belongs.  A  very  slight  investigation  is  sufllcient  to 
show  that,  in  cases  of  railwaj'  spine  and  of  nervous  shock, 
the  medical  presumption  has  played  a  more  important 
part  in  courts  of  law  than  all  the  other  evidence  put  to- 
gether. In  1866  Mr.  Erichsen's  famous  work  on  con- 
cussion of  the  spine  was  published,  and  in  the  five  years 
that  followed,  according  to  good  authority,  eleven  mill- 
ions of  dollars  were  paid  by  English  railway  companies 
to  real  or  pretended  sufferers  from  accidents  on  their  lines. 
There  is  perhaps  nothing  in  the  history  of  the  medical 
profession  which  illustrates  more  clearly  the  powerful 
influence  that  can  be  exerted  by  a  single  eminent  au- 
thority. Erichsen's  lectures  were  received  almost  with- 
out question  by  the  great  body  of  medical  men  who  were 
contemporary  with  him,  and  his  book  proved,  as  one 
writer  says,  "  a  godsend  to  plaintiffs  and  prosecuting 
attorneys."  The  ]Medical  Presumption  established  by 
Erichsen  was.  roughly  speaking,  that  severe,  long-con- 
tinued, and  In  many  cases  fatal,  disease  of  the  spinal  cord 


and  its  membranes  is  likely  to  follow  such  injury  to  the 
back,  or  even  such  a  jar,  as  is  often  incurred  in  railway 
accidents.  He  defined  the  celebrated  phrase,  "concus- 
sion of  the  spine,"  as  being  "  generally  adopted  by  sur- 
geons to  indicate  a  certain  state  of  the  spinal  cord  occa- 
sioned by  external  violence  ;  a  state  that  is  independent 
of,  and  usually,  but  not  necessarily,  uncomplicated  by 
any  obvious  lesion  of  the  vertebral  column,  such  as  its 
fracture  or  dislocation^a  condition  that  is  supposed  to 
depend  upon  a  shake  or  jar  received  by  the  cord,  in  con- 
sequence of  which  its  intimate  organic  structure  may  be 
more  or  less  deranged,  and  by  which  its  functions  are 
certainly  greatly  disturbed,  so  that  various  symptoms 
suggestive  of  loss  or  modification  of  innervation  are  im- 
mediately or  remotely  induced."  A  second,  revised  and 
much  enlarged,  edition  of  his  book  appeared  in  1875. 

The  symptoms  indicative  of  the  disease  described  by 
this  author  becoming  well  known,  and  being  easily  simu- 
lated, were,  and  in  a  lesser  degree  still  are,  made  the  basis 
of  many  fraudulent  claims  against  railroad  companies. 
3Ir.  Erichsen  himself  was  not  unaware  of  this  result, 
for  in  the  second  edition  of  his  work  he  said  :  "An  ex- 
tensive experience  in  railway  compensation  cases  will 
probably  impress  you  more  with  the  ingenuity  than  with 
the  honesty  of  mankind.  A  history  of  deception  prac- 
tised upon  railway  companies  by  alleged  sufferers  from 
accidents  upon  their  lines  would  form  a  dark  spot  on  the 
morality  of  the  present  generation. "  A  later  writer  states, 
with  what  would  seem  exaggeration,  did  not  the  facts 
bear  him  out,  that  "great  moral  courage  is  required  to 
resist "  the  temptation  to  magnify  injuries  for  which 
pecuniary  compensation  may  be  had  ;  and' he  continues  : 
"  Too  often  have  railway  accidents  had  a  baneful  influ- 
ence on  the  lives  of  men,  whose  greatest  calamity  it  has 
been,  not  that  they  have  received  physical  injuries  which 
have  maimed  their  bodies,  but  that  their  moral  natures 
have  been  seared  and  tainted  by  abandonment  to  this 
temptation,  the  escape  from  which  they  would  not  see. 
It  is  not  the  language  of  sentiment,  but  of  sober  fact,  when 
we  say  that  wliole  households  are  sometimes  made  mis- 
erable by  the  devices  to  which  it  is  needful  to  resort  in 
order  to  gain  the  desired  end.  ...  So  powerful  in- 
deed is  the  motive,  that  we  find  persons  taking  for  long 
to  their  beds,  abstaining  from  food,  shutting  themselves 
up,  neglecting  their  business,  and  making  themselves 
weak  in  body  and  wretched  in  mind." 

Page  relates  the  'following  typical  case  ('■*  Injuries  of 
the  Spine  and  Spinal  Cord,"  second  edition,  p.  272) : 
"T.  J.,  forty-three  years  of  age,  was  in  a  slight  ac- 
cident in  which  he  had  a  small  bruise  on  one  cheek  and 
also  at  the  back  of  the  head.  He  was  seen  shortlj'  after 
the  accident,  but  there  was  no  sign  either  of  injury,  be- 
yond the  bruises  named,  or  of  constitutional  disturbance. 
In  about  ten  days  he  was  '  taken  worse,'  but  in  no  very 
definite  way.  He  gave  notice  of  a  claim,  and  then  be- 
gan to  complain  indefinitely  of  a  pain  in  the  back,  of 
pain  in  the  legs,  and  oppression  in  the  head.  There  was 
still,  however,  no  evidence  of  illness  or  constitutional 
disturbance.  He  continued  to  get  worse,  and  two  months 
after  the  accident  took  to  bed.  He  had  not  been  in  bed 
mau}'  days  when  Le  had  a  '  bilious  attack '  with  consti- 
pation and  vomiting.  This  pulled  him  down,  and  he 
made  no  further  attempt  to  get  up.  A  month  elapsed, 
and  he  then  was  seized,  so  he  said,  with  a  convulsive  at- 
tack in  which  his  legs  were  drawn  up,  and  he  was  very 
violent.  From  that  time  forward  he  professed  to  be 
troubled  with  '  contractions  of  the  limbs  and  severe  pains 
in  the  legs,  aggravated  by  attempting  to  sit  up.'  He  also 
complained  of  queer  sensations  all  over,  numbness  in  his 
tongue,  for  example,  creeping  in  his  legs,  tenderness  of 
the  palms  of  the  hand.  Pulse  and  temperature  alike  re- 
mained perfectly  normal.  Five  months  after  the  acci- 
dent he  was  still  in  bed,  complaining  of  great  pain  in  his 
back,  of  pain  and  tenderness  in  the  legs,  and  of  inability 
to  stand  if  he  got  out  of  bed.  He  held  his  hands  out 
somewhat  in  the  position  of  tetany,  but  the  contraction 
immediately  disappeared  when  he  ceased  to  direct  atten- 
tion to  it.  Although  when  he  first  got  out  of  bed  he 
allowed  his  legs  to  slip  away  and  himself  to  fall,  he  had 
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only  to  be  engaged  in  conversation  to  sliow  that  liis  legs 
were  amply  strong  euougli  to  support  bis  whole  body. 
There  were  no  objective  signs  whatever  of  paralysis,  nor 
was  any  illness  to  be  discovered  about  him  except  such 
as  might  fairly  be  accounted  for  by  his  having  been  in 
bed  for  three  months.  Thus  his  muscles  were  somewhat 
flabby,  his  face  was  pale,  and  his  tongue  was  furred. 
Temperature  and  pulse,  however,  were  normal  ;  his  pu- 
pils were  of  healthy  size  ;  his  mind  was  perfectly  clear. 
So  his  state  continued  until  the  close  of  a  year,  when  his 
claim  was  settled  by  compromise  on  the  verge  of  litiga- 
tion. We  say  '  on  the  verge  of  litigation,'  for  it  was 
held  that  this  man  had  received  a  very  severe  injury  to 
his  nervous  system,  that  prospect  of  recovery  was  very 
small,  and  that  it  was  wholly  impossible  for  him  to  ap- 
pear and  give  evidence  as  plaintiff  at  the  action.  His 
evidence  was  indeed  taken  by  commission,  the  man  be- 
ing quite  unfit  to  leave  his  bed.  .  .  .  Mark  the  se- 
quel !  In  ten  days  this  man  was  out  of  doors,  in  a  fort- 
night he  went  away  for  change  of  air,  and  in  two  months 
he  resumed  his  usual  work.  He  has  continued  to  work 
since  that  time  in  the  enjoyment  of  good  health." 

The  writer  just  mentioned,  the  first  edition  of  whose 
work  appeared  in  1882,  and  many  others  whose  observa- 
tions were  published  about  the  same  time  or  a  little 
later,  have  overthrown  the  Medical  Presumption,  as  I 
have  called  it,  established  by  Mr.  Erichsen.  These  au- 
thors, having  carefully  examined  the  evidence  furnished 
by  actual  cases,  sho.w  pretty  clearly  that  "  concussion  of 
the  spine,"  in  the  sense  in  which  it  was  used  by  Mr. 
Erichsen,  is,  instead  of  being  a  common,  a  very  rare  con- 
dition ;  and  that  many  of  the  symptoms  supposed  to  be 
indicative  of  this  condition  are  really  signs  of  functional 
disorder,  hysterical  or  otherwise,  and  in  numerous  cases 
absolutely  feigned.  The  disrepute  thus  cast  upon  "  con- 
cussion of  the  spine,"  or  "railway  spine,"  as  it  is  called, 
as  the  effect  of  collisions  and  other  accidents,  has  doubt- 
less resulted  in  much  injustice  to  plaintiffs  ;  just  as  Mr. 
Erichsen's  theory,  which  went  to  the  opposite  extreme, 
undoubtedly  occasioned  what  was  nothing  less  than  rob- 
bery of  defendant  corporations.  In  fact,  a  new  Medical 
Presumption  was  set  up,  as  unjust  as  that  which  it  suc- 
ceeded ;  and  inasmuch  as  both  views,  the  Erichsen  and 
the  anti-EricHsen,  have  their  money-getting  or  money- 
saving  value  in  courts  of  law,  they  are  still  made  the 
basis  of  medical  opinions  expressed  in  the  witness-box. 
"  There  are  some  members  of  our  profession,"  said  a 
London  doctor,  ' '  who  have  become  specialists  in  this  di- 
rection, who  seem  to  think  that  everything  that  a  man 
tells  them  of  his  subjective  symptoms  are  matters  of 
fact  and  of  great  importance  ;  and,  on  the  other  hand, 
there  are  those  who  regard  every  plaintiff  as  either  a 
knave  or  a  fool,  and  most  probably  a  combination  of  the 
two,  but  who  never  believe  that  any  man  is  injured  in  a 
railway  accident  unless  he  has  broken  his  neck,  or  has  a 
compound  fracture  of  his  thigh."  ' 

The  present  state  of  medical  opinion  upon  this 
subject  is  much  more  reasonable  than  it  was  in  Erich- 
sen's  time,  or  in  the  brief  period  of  reaction  which  fol 
lowed.  There  are  still  to  be  fo>md,  as  has  been  said,  wit- 
nesses who  take  one  or  the  other  of  the  extreme  views  so 
graphically  indicated  in  the  passage  just  quoted  ;  but 
the  profession_,  as  a  whole,  has  repudiated  them  both. 
In  the  minds  of  disinterested  and  instructed  physicians 
there  no  longer  exists  what  I  have  termed  a  Medical 
Presumption  upon  the  point,  and  courts  of  law  are  quick 
to  refiect  the  change.  Each  case  must  be  judged  by  it- 
self :  the  evils  that  Erichsen  described  might  result  from 
a  railroad  accident,  although  there  is  no  probability  that 
they  will  occur.  On  the  other  hand,  the  patient  may  be 
suffering  only  from  slight  and  insignificant  strain  or 
bruise,  the  effects  of  which  will  disappear  so  soon  as  his 
damages  are  settled  ;  but,  again,  the  gravest  psychical 
disorder,  or  hysterical  condition,  or  neurasthenic  state 
may  have  been  incurred  and  may  be  lasting,  although 
no  indication  whatever  be  discovered  of  structural  or  or- 
ganic disease.  As  to  the  main  injury  discussed  by 
Erichsen,  namely,  concussion  of  the  spinal  cord  without 
perceptible  lesion  of  its  bony  covering,  the  evidence  in 


regard  to  it  would  make  its  existence  appear  probable, 
though  perhaps  not  certain,  to  a  court  of  law.  This 
seems  to  be  the  conclusion  of  the  latest  and  most  thor- 
ough investigators.  One  point  bearing  on  this  question 
may  be  noticed  :  Page,  in  the  work  from  which  I  have 
quoted  already,  says  :  "  Simple  concussion  of  the  brain 
may  give  rise  to  a  transient  unconsciousness,  and,  if  the 
analogy  holds  good,  concussion  of  the  spine  should  per 
se  produce  a  transient  paraplegia.  We  know  of  no  case, 
noi-  can  we  discover  the  history  of  any  case,  where  this 
has  happened."  On  the  other  hand,  in  Pejjper's  "  System 
of  Surgery,"  where  the  above  passage  is  quoted,  two  ex- 
amples are  given  of  transient  paraplegia  due  to  spinal 
shock  or  concussion. 

Another  consideration  which  has  been  much  dwelt  upon 
is  thus  stated  by  Page  :"  How  comes  it  that  .  .  .  the 
chronic  and  incurable  diseases  produced  by  railway  acci- 
dents should  remain  altogether  unobserved,  and  that  no 
cases  have  been  placed  on  record  to  tell  what  is  the  path- 
ological basis  of  the  symptoms  ?  How  is  it  that  these  dis- 
eases of  the  spinal  cord  are,  if  we  mistake  not,  rarely  or 
never  seen  in  the  special  hospitals  devoted  to  them,  "and 
that  at  such  a  hospital  as  the  National  Hospital  for  Epi- 
lepsy and  Paralysis,  in  Queen  Square,  with  its  justly  dis- 
tinguished staff,  they  should  be  well-nigh  unknown  ? " 

Another  authority  says  :  "  I  cannot  now,  after  thirty 
years  of  hospital  and  private  practice,  call  to  mind  a  sin- 
gle case  of  concussion  of  the  spine,  arising  from  other 
accidents  than  on  railways,  which  has  had  the  terrible 
after-history  that  is  so  often  attributed  to  them  ;  and  I 
have  seen  in  that  time  many  cases  of  spinal  injuries  of 
all  kinds. 

"  There  is  another  fact  of  personal  experience.  I 
have  examined  many  cases  of  claimed  irreparable  or  seri- 
ous injury  to  the  spine  in  private,  both  for  plaintiffs  and 
defendants  in  imijending  suits,  but  I  cannot  remember  a 
single  application  of  a  patient  for  admission  to  the  hos- 
pital to  be  treated  for  the  after-effects  of  concussion  of 
the  spine,  the  original  injurj'  having  been  received  in  a 
railway  collision." 

Mr.  Erichsen  was  not  unmindful  of  this  apparent  hia- 
tus in  his  argument,  and  he  thiis  dealt  with  it  : 

"  But,  as  in  these  cases  of  spinal  concussion  the  symp- 
toms are  remarkably  slow  in  their  development  and 
chronic  in  their  progress  ;  as  the  patient  will  live  for 
years  in  a  semi-paralyzed  state,  during  which  time  the 
original  cause  of  his  sufferings  has  almost  been  forgot- 
ten ;  as  he  seldom  becomes  the  inmate  of  a  hospital — for 
the  chronic  and  incurable  nature  of  his  ailments  does 
not  render  him  so  much  an  object  for  such  a  charity  as 
for  some  asylum  or  private  benevolence ;  and  as  the 
cause  of  his  death  does  not  become  the  subject  of  inves- 
tigation before  a  coroner's  court,  there  is  little  opportu- 
nity, reason,  or  excuse  for  a  post-jnortem  examination  of 
that  structure  which  is  probably  the  one  that  is  least  fre- 
quently examined  in  the  dead-house,  viz. ,  the  spinal  cord, 
as  it  is  the  one  the  correct  pathological  investigation  of 
which  is  attended  by  more  difficulties  than  that  of  any 
other  organ  in  the  bod}^  Hence  it  is  that,  as  in  most 
other  chronic  diseases  that  are  only  remotely  fatal — as  in 
cases  of  hysteria,  neuralgia,  and  in  nine-tenths  of  those 
of  epilepsy,  we  have  no  opportunity  of  determining  in 
cases  of  concussion  of  the  spine  very  remotely  fatal, 
what  the  anatomy  of  the  parts  concerned  would  reveal 
of  the  present  cause  of  the  obscure  and  intricate  symp- 
toms presented  during  life."  This  explanation,  though 
so\xnd  so  far  as  it  goes,  can  hardly  be  regarded  as  ade- 
quate. 

Whether  or  not  disease  of  the  spinal  cord  is  ever  pro- 
duced by  mere  concussion,  it  certainly  may  be  caused  by 
a  severe  blow  upon  the  back.  Page  records  a.  terrible 
case  of  this  kind.  The  patient,  a  thin,  delicate  man  aged 
twenty-nine,  was  thrown  to  the  floor  of  the  railway  car- 
riage in  which  he  was  a  passenger,  and  a  very  heavy  man 
fell  on  top  of  him,  "right  in  the  middle  of  his  back." 
"  He  could  give  no  clear  account  of  the  accident,  saying 
he  was  dazed  and  could  not  stand.  He  was  confined  to 
bed  for  about  a  fortnight,  suffering  much  from  pain  in 
his  back  and  legs.     He  then  improved  a  little,  and  was 
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able  to  go  to  a  hydropathic  establishment  in  the  country, 
where  he  stayed  for  two  months.  His  back  continued 
to  trouble  him  very  much  (this  is  in  his  own  words),»but 
otherwise  he  improved.  Toward  the  close  of  this  two 
months  the  weakness  which  he  had  all  along  felt  in  his 
legs  became  a  much  more  definite  loss  of  power,  and  in 
a  week  or  ten  days  he  was  unable  to  .walk.  Ten  mouths 
after  the  accident  there  was  no  mistake  as  to  his  condi- 
tion. Loss  of  power  to  move,  and  almost  entire  loss  of 
sensation  in  his  legs,  paralysis  of  bowel,  paralysis  of  blad- 
der with  alkaline  urine,  bedsores,  and  rellex  spasm  of  the 
lower  limbs,  were  the  undoubted  symptoms  of  softening 
of  the  spinal  cord.  His  pulse  was  frequent,  and  his  tem- 
perature above  normal.  He  complained  of  pain  in  the 
lower  part  of  the  back,  but  there  was  no  marked  tender- 
ness. He  lingered  for  some  months  without  improve- 
ment, and  then  died."  Unfortunately,  a  post-mortem  ex- 
amination was  not  permitted.  Mr.  Page's  comment  on 
this  case  is  that,  "without  any  visible  signs  of  damage 
to  the  spine,  there  may  well  have  been  some  separation 
of  vertebrae,  or  some  undue  bending  of  the  column, 
which,  damaging  at  the  same  time  the  membranes  of  the 
cord,  or  causing  slight  intraspinal  haemorrhage,  was  the 
real  starting-point  of  the  mischief  which  supervened." 
It  is  to  be  noted  that  in  this  case  two  months  elapsed 
after  the  accident  before  there  were  indications  of  in- 
jury to  the  spinal  cord. 

Although  investigation  tends  to  disprove  the  existence, 
or,  at  least,  the  frequent  existence,  of  "railway  spine," 
in  the  sense  in  which  Erichsen  used  the  phrase,  yet  it 
shows  how  complex,  obscure,  and  baffling  are  the  in- 
juries to  the  nervous  system  which  may  be  sustained 
in  accidents.  Nor  does  the  difficulty  end  here.  Be- 
sides the  injuries  themselves  and  what  may  be  called 
their  legitimate  results,  the  physician,  as  a  practitioner  or 
as  a  witness,  has  to  deal  with  the  superadd^  effect  ex- 
ercised by  the  will  or  by  the  imagination  of  the  patient 
in  view  of  his  possible  "damages."  There  are,  from 
the  medico-legal  point  of  view,  at  least  five  classes  into 
which  cases  of  injury  from  railroad  or  other  accidents 
may  be  divided,  excluding  those  where  some  organic  or 
structural  change  is  apparent,  namely  : 

(1)  A  general  break-down  of  the  system,  ending  some- 
times in  death,  but  usually  in  recovery  more  or  less  com- 
plete. 

(2)  A  functional  disorder,  hysterical  or  otherwise. 

(3)  A  real  injury,  but  recovery  is  retarded  intention- 
ally by  the  patient. 

(4)  A  real  injury,  hut  recovery  is  unconsciously  retard- 
ed by  the  patient  under  the  influence  of  prospective  dam- 
ages. 

(5)  The  real  injury  being  a  trifling  one,  paralytic  or 
other  symptoms  are  feigned  by  the  patient. 

In  classes  1  and  2  the  prognosis  is  extremely  uncer- 
tain, and  the  damages  awarded  in  such  cases  must  often 
be  either  more  or  less  than  tlie  ultimate  result  of  the  in- 
jury would  have  justified.  In  the  remaining  clas.ses  the 
difficulty  of  discriminating  between  the  disease  which  the 
patient  really  has,  and  that  which  he  thinks  he  has  or 
pretends  to  have,  is  very  great,  and  even  in  those  cases 
where,  as  Charcot  said,  the  trouble  is  "hysteria,  nothing 
but  hysteria,"  the  suffering  maybe  none  the  less  real,  and 
recovery  none  the  less  uncertain.  The  possible  gravity 
of  the  hysterical  condition  is  a  fact  which  may  now 
be  considered  as  established  in  medical  jurisprudence. 
Many  examples  of  the  various  classes  just  enumerated 
are  given  in  the  books.  Page  relates  a  striking  case 
which  would  fall  under  class  No.  1. 

"A  man  forty  years  of  age,  of  exceedingly  delicate 
physique,  was  in  a  collision  at  night.  The  accident  was 
a  slight  one,  and  he  was  the  only  passenger  injured.  He 
was  said,  in  the  official  report,  to  be  '  violently  shaken,' 
but  he  was  able  to  go  on  home.  The  next  day  he  was 
delirious,  and  on  the  third  day  he  was  still  talking 
somewhat  incoherently.  He  complained  of  being  much 
shaken  and  of  feeling  .seriously  injured,  but  there  was  no 
evidence  discoverable  of  bodily  hurt.  He  improved  for 
a  time,  and  his  condition  was  not  thought  to  be  serious. 
He  never  seemed,  however,  to  make  any  marked  progress. 


and  four  weeks  after  the  accident  he  became  more  pros- 
trate, and  greater  anxiety  was  felt  about  him.  From 
this  time  he  gradually  got  weaker  and  weaker,  and  died 
on  the  thirty-seventh  day.  No  organic  disease  whatever 
was  found  on  post-mortem  examination  in  any  of  the  vis- 
cera. The  lungs  were  greatly  congested,  and  the  cav- 
ities of  the  heart  were  distended  with  blood,  as  if  death 
had  occurred  from  failure  of  respiration  and  circulation. 

"The  accident  was  regarded  as  the  unquestionable 
cause  of  the  death.  Though  moderate  in  character,  it  no 
doubt  exercised  a  very  unusual  influence  in  depressing 
vital  powers — never  very  strong  naturally — and  finally 
inducing  such  an  amount  of  nervous  exhaustion  as  to  ter- 
minate fatally,  even  though  there  were  no  evidences  be- 
fore or  after  death  of  physical  injury  to  any  one  part." 

This  case  did  not  fall  under  the  observation  of  Page 
himself,  who  states  that  he  has  seen  none  similar  to  it  in 
the  course  of  his  practice,  but  he  reports  it  on  the  au- 
thority of  a  "  distinguished  surgeon  of  vast  experience 
in  railway  cases,"  from  whom  also  the  following  instance 
is  derived:  "An  apparently  strong  and  healthy  girl, 
nineteen  years  of  age,  in  good  position  in  life,  was  in  a 
most  serious  collision.  She  received  no  bodily  injury, 
but  on  the  night  following  the  accident  she  awoke  scream- 
ing that  the  engine  was  rushing  into  the  room.  Her  illness 
followed  much  the  same  course,  and  she  died  in  about 
five  weeks,  no  structural  disease  whatever  being  found 
after  death.  The  brain  and  spinal  cord  were  examined 
in  both  instances." 

Usually,  of  course,  the  patient  ultimately  recovers 
from  this  depression  of  the  vital  forces,  but  the  re- 
covery is  not  always  complete.  Dr.  P.  C.  Knapp  says : 
"  After  severe  concussion,  or  the  psychical  trauma  of 
injury,  the  victim  is  thrown  into  a  pronounced  neuras- 
thenic state,  which  may  last  for  years.  His  nervous 
system  is  utterly  shattered,  or,  to  use  the  phrase  of  the 
day,  he  is  all  '  broken  up.'  He  is  nervous,  emotional, 
irritable,  perhaps  hysterical  ;  he  is  overcome  by  trifles  ; 
he  is  exhausted  by  the  slightest  effort.  He  may  present 
no  objective  symptoms,  but  he  remains  an  utter  wreck. 
.  The  symptoms  may  be  milder.  .  .  .  The 
patient  finds  himself  changed  ;  instead  of  being  capable 
of  continued  exertion  or  strain,  he  is  easily  upset,  trifles 
annoy  him,  he  is  irritable  and  quick-tempered,  he  has 
lost  the  power  of  rebounding  after  pressure,  of  maintain- 
ing the  calm,  good-tempered  spirit  which  perhaps  he  had 
before  ;  his  sleep  is  not  so  sound,  he  starts  when  a  door 
slams,  his  children  annoy  him,  he  is  fretful  and  fault- 
finding. It  may  be  that  such  a  man  is  able  to  work  as 
well  as  before,  and  to  earn  as  much  money,  but  if  he  be 
in  some  responsible  position,  perhaps  his  judgment  is  less 
sure,  or  his  bearing  toward  his  associates  less  agreeable  ; 
he  is  no  longer  a  '  good  fellow,'  but  nervous  and  disagree- 
able. These  things,  of  course,  are  trifles  for  which  no 
jury  would  award  damages  ;  but  they  are  trifles  which 
mark  an  enfeebled  nervous  system,  and  it  is  these  very 
trifles  which  ai'e  like  sand  in  the  bearings  of  the  carriage: 
they  decide  whether  life  is  agreeable  or  disagreeable,  and 
they  are  trifles  which  may  continue  for  years  ;  in  fact, 
the  man  may  never  recover  his  old  buoyancy,  his  con- 
sideration for  others,  and  his  good-nature." 

It  is  a  mistake  to  suppose  that  a  jury  would  not  award 
damages  for  such  "  trifles  "  as  Dr.  Knapp  points  out ;  they 
certainly  would  be  ju.stified  in  doing  so,  and  although  it 
might  sometimes  be  difficult  for  a  'ury,  or  even  for  a, 
physician,  to  discriminate  symptoms  of  nervous  disorder 
or  eufeeblement  that  were  real  from  those  that  were  im- 
aginary or  feigned,  yet  the  possible  existence,  and,  what 
is  more,  the  frequency  of  such  cases  as  Dr.  Knapp  has 
described  should  be  recognised  in  courts  of  law. 

In  fact,  the  more  the  subject  is  examined  the  more 
clearly  is  it  seen  that  hysterical  affections  or  conditions 
resulting  from  railroad  accidents  are  often  severe  and 
lasting.  Powers  observes  on  this  point  as  follows : 
"  So  marked  is  the  influence  of  nervousness  on  the  sub- 
jective symptoms,  that  it  has  been  even  maintained  that, 
in  a  large  number  of  cases  of  concussion  of  the  spine,  the 
symptoms  are  of  hysterical  origin.''  .  .  .  But,  on 
the  other  hand,  it  is  necessary  to  avoid  the  danger  of 
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overestimating  tlie  effect  of  mental  influence,  and  of  re- 
garding as  entirely  due  to  this,  symptoms  which  are  real 
and  are  merely  intensified  by  attention.  The  danger  is 
especially  great  in  cases  of  railway  injuries,  concerning 
which  an  unbiassed  judgment  is  not  easy  to  secure,  and 
in  which,  when  objective  symptoms  are  absent,  it  is  easy 
to  minimize  suffering  and  attribute  too  much  to  the  mental 
condition." 

"The  sinister  influence  of  litigation  on  the  intellect  may 
be  traced  very  widely.  I  believe  that  it  is  rare  for  symp- 
toms to  be  purely  mental.  It  is  often  asserted,  by  those  em- 
ployed for  railway  companies,  that  subjective  symptoms 
quickly  subside  when  the  sufferer's  claims  are  settled, 
but  in  a  good  manj'  individuals  whom  I  have  had  the  op- 
portunity of  observing,  long  after  they  had  received  their 
'  damages '  (as  the  expression  curiously  runs),  this  sub- 
sidence had  not  occurred,  and  even  the  '  sovereign  balm ' 
of  substantial  compensation  has  appeared  to  do  very  little 
for  the  relief  of  the  sufferer." 

It  is  probably  the  case  almost  universally,  even  when 
the  patient  is  not  feigning,  that  his  recovery  is  retarded 
while  a  settlement  or  trial  of  his  suit  for  damages  is  pend- 
ing. Consciously  or  unconsciously,  he  resolves  to  get  well 
no  faster  than  is  necessary.  The  important  part  played 
by  the  will  and  by  the  imagination  of  a  patient  is  illus- 
trated by  the  following  remark,  of  a  distinguished  sur- 
geon : 

"  Many  times,  when  to  a  passing  observer  the  state  of 
a  patient  (after  operation)  has  appeared  to  be  in  every  re- 
spect satisfactory,  I  have  seen  the  sister  at  St.  Bartholo- 
mew's shake  her  head  and  heard  her  say,  '  He  would  do 
very  well  if  he  were  not  so  nervous  ;  but  he  will  never 
get  better  while  he  continues  to  persuade  himself  that 
he  cannot  ; '  and  rarely  has  the  prediction  been  proved  to 
be  false." 

Beside  those  cases  in  which  disease  or  injury  is  simu- 
lated, there  are  others  where  real  symptoms  or  defects 
are  falsely  ascribed  to  railroad  accidents.  Page  gives  an 
instance  in  which  the  patient,  a  publican,  advanced  in 
years,  insisted  that  an  enlarged  prostate  was  due  to  a 
railway  collision.  In  another  instance  an  impostor, 
who  in  some  unexplained  way  had  really  lost  all  tactile 
sensation  over  the  mucous  surface  of  his  nares,  pretended 
that  the  injury  had  been  sustained  in'  an  accident  which 
happened  long  afterward.  Sometimes  the  patient  him- 
self is  deceived,  as  in  the  following  case,  also  related  by 
Page  : 

"A  shoemaker,  seventy  years  of  age,  came  to  St. 
Mary's  Hospital,  complaining  of  pain  over  the  right  side 
of  the  thorax.  When  he  had  been  stripped,  it  was  found 
that  he  had  lateral  curvature  of  the  spine  to  an  extreme 
degree.  He  said  that  this  condition  was  of  quite  recent 
date,  and  that  he  had  only  noticed  it  since  he  felt  the 
pain.  Judged  by  itself  alone,  his  story  was  enough  to 
cause  alarm,  but  it  was  clear,  both  from  the  ossiflcatiou 
of  his  costal  cartilages  and  from  the  fact  that  not  a  sin- 
gle cubit  had  been  taken  from  his  stature,  that  this  spi- 
nal curvature  was  old,  in  all  probability  nearly  as  old 
as  the  man  himself.  Had  it  been  an  acute  change  at 
this  time  of  life,  and  had  the  pain  which  brought  him  to 
the  hospital  been  due  to  the  curvature,  or  been  a  symp- 
tom of  some  serious  malady  which  lay  behind  it,  a  sim- 
ple liniment  and  a  tonic  would  not  have  restored  him  in 
a  short  time  to  his  usual  state  of  health.  True,  in  this 
case  there  was  no  desire  to  impose  ;  but  how  readily,  in 
other  circumstances,  might  such  a  deformity  have  been 
used  as  the  foundation  of  a  fraud  !  " 

If  the  experience  of  prison  surgeons  could  be  consult- 
ed, numerous  examples  of  malingering  would  doubtless 
be  revealed  which  might  throw  light  on  some  railroad 
cases.  In  the  Massachusetts  State  Prison  a  criminal 
once  lay  on  his  back  for  two  years,  asserting  that  his  legs 
were  paralyzed  and  that  he  was  unable  to  move.  De- 
spite this  long-continued  inaction,  and  notwithstanding 
that  he  endured  the  galvanic  test  and  the  insertion  of 
needles  in  his  skin,  the  physician  in  charge  felt  convinced 
that  the  man  was  perfectly  .sound,  and  he  resolved  to  try 
a  new  experiment.  He  directed  his  assistant  to  prepare 
an  operating-table  close  to  the  bed  of  the  supposed  para- 


lytic, and  to  get  together  an  imposing  array  of  knive.s, 
saws,  and  other  surgical  instruments.  This  was  done, 
and  the  tools  were  then  sharpened  and  polished  with 
great  care  and  elaboration  in  presence  of  the  prisoner. 
When  all  was  ready,  he  was  laid  upon  the  operating- 
board,  and  bound  tightly  to  it  with  numerous  straps  and 
cords.  Finally,  the  surgeon  came  in,  and,  easting  a  hun- 
gry look  at  the  patient,  took  up  a  large  knife,  and  criti- 
cally examined  its  edge.  So  far  the  prisoner  had  kept 
silence,  but  he  could  bear  the  situation  no  longer,  and 
feebly  asked  what  was  about  to  be  done.  "  I  am  going 
to  cut  off  one  of  your  legs,"  was  the  calm  reply,  "  and  if 
the  operation  is  successful  I  shall  remove  the  other  one 
to-morrow."  This  was  enough.  "  Let  me  up,"  said 
this  paralytic  of  two  years,  "  I  can  walk  as  well  as  any- 
one." And  so,  in  fact,  he  could.  Page  relates  a  similar 
case  :  "  A  prisoner  took  to  his  bed,  complaining  of 
great  pain  and  swelling  of  the  abdomen.  Although  the 
belly  was  enormously  distended  and  tympanitic,  there 
"was  no  other  sign  of  illness  about  him,  and  there  was  an 
entire  absence  of  any  one  condition  on  which  tympanites 
usually  depends.  After  a  few  days'  observation,  and 
having  carefully  weighed  all  the  facts  of  the  case,  the 
surgeon  came  to  the  conclusion  that  the  man  purposely 
induced  the  distention  by  swallowing  air.  Loudly 
enough  for  the  prisoner  to  hear  him,  he  accordingly 
whispered  to  the  warden,  '  When  I  come  to-morrow  I 
shall  bring  an  instrument  to  tap  him.'  On  the  morrow 
the  tympanites  had  disappeared."  The  same  method  of 
imposture  is  said  to  have  deceived  a  board  of  French 
medical  officers,  a  citizen,  who  had  a  similar  faculty  of 
distention,  having  obtained  relief  from  military  service 
by  presenting  himself  in  an  enlarged  condition,  with 
clothes  made  for  the  occasion. 

At  the  Massachusetts  State  Reformatory,  not  long  ago, 
there  was  a  shrewd  criminal,  gifted  with  a  strong  will, 
who  declared  that  he  had  entirely  lost  the  use  of  his  legs, 
and  was  unable  to  walk  even  with  crutches.  The  keep- 
ers and  his  fellow-captives  were  convinced  that  the  man 
spoke  the  truth,  and  he  was  conveyed  about  tenderly  by 
four  convicts,  on  one  occasion  being  brought  to  chapel 
in  this  manner,  and  carried  up  to  the  altar,  where  he  re- 
ceived the  communion  before  the  assembled  prisoners. 
This  patient  also  endured  the  usual  experiments  with  the 
galvanic  battery  and  with  needles,  betraying  no  indica- 
tion of  feeling  in  his  lower  limbs.  Nevertheless,  the  sur- 
geon to  the  reformatory,  who  had  received  the  man  in 
this  condition  from  the  hospital  of  the  Stale  Prison,  be- 
came convinced  by  careful  observation  that  the  fellow 
was  shamming.  The  reformatory  authorities  and  the 
prison  commissioners  thought  this  a  great  injustice.  Be- 
fore long,  however,  it  became  apparent  that  the  para- 
lytic, who  had  now  become  able  to  get  about  with  the  aid 
of  crutches,  was  making  a  good  deal  of  trouble  among 
the  other  prisoners,  and,  a  specialist  being  called  in,  the 
reformatory  surgeon's  diagnosis  was  confirmed.  It  was 
therefore  resolved  to  send  the  man  to  the  House  of  Cor- 
rection, where  he  would  be  put  at  hard  work,  and  this 
decision  being  communicated  to  him,  the  patient,  seeing 
that  the  game  was  over,  threw  away  his  crutches,  and 
walked  upstairs  as  well  as  anyone. 

These  examples  show  with  what  perseverance  and  even 
with  what  fortitude  men  will  simulate  paralytic  or  other 
symptoms,  in  order  to  escape  hard  work,  or  to  defraud  a 
rich  defendant. 

It  remains  only  to  consider  whether  there  is  anything 
special  in  the  nature  of  a  railroad  accident  ;  is  there,  in 
other  words,  any  medico-legal  presumption  that  its  ef- 
fects will  be  particularly  severe  or  lasting?  "Spinal 
concussion  or  shock  from  railway  collision,"  says  one  au- 
thority, "  does  not  differ  from  forms  of  the  same  injury 
received  in  other  ways.  It  is  absurd,  therefore,  to  give 
a  particular  pathological  history  to  so-called  railway 
spine."  This  is  true,  of  course,  in  a  sense,  but  in  a 
sense  it  is  not  true.  The  horror  and  fright  produced  by 
a  railroad  accident  are,  as  a  rule,  much  greater  than  sim- 
ilar emotions  which  are  felt  in  other  accidents.  The 
spectacle  of  those  who  are  mutilated  or  dead,  the  cries 
and  groans  of  the  wounded,  the  shrieks  of  women  and 
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children,  to  which  are  often  added  the  burning  of  the 
cars  and  the  escape  of  steam  from  the  locomotive — all 
these  elements  increase  the  effects  of  personal  suffering 
and  apprehension.  The  examples  already  mentioned,  and 
Others  which  might  be  cited,  show  that  the  mental  shock 
of  a  railroad  accident  is  sometimes  sufficient  to  cause 
death.  Cases  where  mere  fright  has  this  result  occur 
now  and  then,  and  Sir  Astley  Cooper  mentions  one  in- 
stance in  which  sudden  relief  from  great  agony  proved 
fatal. 

If,  then,  death  sometimes  follows  the  mental  emotion 
produced  by  a  railroad  accident,  is  it  not  reasonable  to 
pi-esume  that  nervous,  hysterical,  or  ne\irasthenic  states, 
brought  about  by  a  similar  cause,  are  likely,  other  things 
being  equal,  to  prove  especially  severe  and  lasting  ? 

There  is  another  aspect  of  accidents  on  the  rail  which 
deserves  more  consideration  than  it  has  received,  and 
that  is  their  physical  character.  A  very  able  and  sug- 
gestive paper  on  this  subject  was  .published  by  Dr. 
Thomas  Buzzard,  of  London,  in  the  Lancet  (vol.  i.,  1867, 
p.  389).  The  author  divides  the  injuries  which  may  be 
sustained  from  a  railway  collision  into  four  classes. 
These  are  :  (1)  The  results  of  constitutional  shock  and 
terror. 

(3)  The  results  of  a  direct  blow  from  contact  either  with 
the  body  of  a  fellow-passenger  or  with  the  framework  of 
the  carriage. 

(3)  The  effect  upon  certain  interior  organs  of  the  body 
due  to  their  inertia,  when  the  body  itself  is  suddenly 
stopped  ;  and, 

(4)  The  jar  or  shock  to  the  whole  body  received 
through  the  framework  of  the  carriage. 

It  is  with  regard  to  classes  3  and  4  that  Dr.  Buzzard 
makes  some  new  and  valuable  observations,  in  part  as 
follows  : 

(3)  "  When  a  sudden  check  occurs  to  the  speed  at 
which  the  train  is  moving;  and  the  passenger's  body  is 
prevented  from  advancing  on  account  of  the  obstruction 
presented  by  a  partition  or  some  such  obstacle,  such  of 
his  tiiscera  as  are  suspended  in  his  trunk  or  so  situated 
as  to  permit  movement  will,  in  obedience  to  dynami- 
cal laws,  continue  their  acquired  motion  so  far  as  their 
attachments  permit.  The  brain,  filling  as  it  does  the 
cavity  of  the  cranium,  would  not  probably  be  so  much 
influenced  by  this  ;  but  the  spinal  cord,  being  dispro- 
portionate to  the  size  of  the  vertebral  canal,  would  nec- 
essarily obey  this  law.  A  certain  amount  of  strain  is 
therefore  placed  upon  the  structures — nerves,  ligaments, 
etc. — by  which  the  cord  is  held  in  situ.  The  same  holds 
good  of  the  heart  and  its  larger  vessels,  and,  more  or 
less,  of  the  abdominal  viscera ;  the  strain  thus  occasioned 
may  or  may  not  be  great." 

The  fact  that  concussion  of  the  brain  has  never  been 
associated  particularly  with  railroad  accidents,  not- 
withstanding that  this  organ  is  less  heavily  guarded  with 
bone  than  the  spinal  cord,  has  often  been  advanced  to 
show  that  concussion  of  the  spine  is  also  unlikely  to  re- 
sult from  the  same  cause.  But  in  the  remarks  just 
quoted.  Dr.  Buzzard  states  a  reason  why  the  spinal  cord 
should  and  the  brain  should  not,  be  susceptible  of  in- 
jury from  railroad  accidents  ;  and  in  the  following  pas- 
sage, dealing  with  the  effects  of  jar  communicated  by 
the  railroad  carriage  to  the  human  body,  he  brings  for- 
ward another  reason  which  tends  to  the  same  conclu- 
sion : 

(4)  .  .  .  "  If  we  imagine  for  a  moment  such  a  de- 
gree of  violence  as  jnst  falls  short  of  exhausting  itself  by 
splintering  the  carriage,  we  can  conceive  the  existence 
of  an  unusually  potent  source  of  injury  to  the  human 
frame  .  .  .  The  elasticity  of  the  soft  structures  in 
places  where  these  cover  the  body  doubtless  materially 
modifies  the  influence  of  any  shock  received  at  these 
particular  points.  But  there  are  parts  of  the  frame, 
notably  the  spinal  column,  where  this  protection  is  want- 
ing, and  nothing  intervenes  to  prevent  the  shock  influ- 
encing the  passenger's  body  as  it  does  the  woodwork  of 
the  carriage  "  (here  follows  the  familiar  illustration  of  the 
wine-glasses  and  the  stick  broken  upon  them).  "So  it 
has  not  infrequently  happened    that    passengers  have 


scrambled  out  of  the  wreck  of  a  smashed  railway  carriage 
unhurt,  when  others  occupying  a  carriage  which  has  es- 
caped destruction  have  been  seriously  damaged  by  shock. 
.  .  .  The  enormous  momentum  of  a  heavy  train,  even 
when  moving  at  a  comparatively  slow  pace,  is  very  apt 
to  be  forgotten.  A  train  of  500  tons'  weight  moving  at  4 
miles  an  hour  will  have  a  momentum  equal  to  that  of  a 
train  of  50  tons  going  at  40  miles  an  hour.  When  we 
hear,  therefore,  of  the  very  slow  pace  at  which  a  certain 
train  is  stated  to  have  been  moving  when  an  accident  oc- 
curred, it  is  necessary  to  know  something  of  the  length 
of  the  train,  and  consequently  its  weight,  ere  we  can  form 
an  estimate  of  its  momentum." 

This,  the  dynamic  branch  of  the  subject,  as  it  might 
be  called,  deserves  further  investigation. 

Upon  the  whole  matter  it  is  difficult  to  come  to  any 
conclusion  much  more  definite  than  that  reached  by  M. 
Taine  in  a  certain  historical  inquiry.  After  describing 
the  conquest  of  all  France  by  the  Jacobin  Club,  he  says: 
"  So  far  I  have  discovered  but  a  single  principle,  and 
that  is  so  simple  that  I  scarcely  dare  to  state  it.  It  is 
comprised  in  this  one  remark — human  society,  and  par- 
ticularly a  modern  society,  is  a  vast  and  complicated 
thing."  So  we  may  say  that  the  subject  of  spinal  diseases 
and  nervous  affections  resulting  from  railroad  accidents 
is  an  extensive  and  complicated  one.  Organic  injuries, 
varying  from  degeneration  of  the  spinal  cord,  with  its  ter- 
rible consequences,  to  a  mere  strain  of  muscles  in  the 
back  soon  to  be  recovered  from,  are  all  to  be  met  with, 
and  in  their  first  symptoms  are  often  much  alike.  Or- 
ganic disease  has  again  to  be  discriminated  from  func- 
tional disorders,  and  these  in  turn  assume  a  thousand 
forms.  Finally,  the  part  played  by  the  imagination  or 
by  the  will  must  be  ascertained,  and  true  conditions  dis- 
tinguished from  those  which  are  feigned,  partly  or 
wholly.  The  worst  that  Erichsen  described  may  hap- 
pen, and  the  malingering  which  Page  detected  is  certain 
to  be  repeated.  To  do  justice  between  plaintiffs  and  de- 
fendants in  cases  that  relate  to  this  matter  will  almost 
always  be  difficult  and  often  impossible,  but  the  preju- 
dices by  which  the  subject  was  obscured  have  very  nearly 
disappeared.  Henry  Childs  Merwin. 

1  Dr.  Russell  Reynolds:  Specialism  in  Medicine,  Lancet,  vol.  ii.,  1881, 
p.  657. 
'■'  Putnam  :  Boston  Medical  and  Surgical  Journal,  September  6,  1883. 

CHRONIC  CATARRHAL  INFLAMMATION  OF  THE 
NASAL  PASSAGES.  Etiology.— The  origin  and  mode 
of  development  of  acute  and  chronic  catarrhal  infiamma- 
tion  of  the  upper  air-tract  have  been  discussed  at  length 
elsewhere  (Vol.  IV.  of  this  Handbook,  p.  400  et  seq.), 
and  the  remarks  found  under  the  section  Chronic  Laryn- 
gitis (Vol.  IV.,  p.  411)  are  equally  true  of  chronic  inflam- 
matory disorders  of  the  nasal  passages. 

Before  passing  to  the  consideration  of  the  peculiar 
features  of  this  particular  form  of  inflammation,  it  may 
be  interesting  to  review,  as  briefly  as  possible,  some  of 
the  more  important  hypotheses  which  have  been  ad- 
vanced concerning  its  essential  nature. 

Thboeies  which  pkom  Time  to  Time  have  been 
Held  concekning  the  Nature  of  Catarrhal  In- 
flammation OP  the  Upper  Air-tract. — Reference  has 
been  already  made  in  another  portion  of  this  work  (Vol. 
IV.,  article  Larynx,  Catarrhal  Affections  of  the  )to  the 
doctrines  of  the  ancient  physicians,  their  long  dominion, 
and  final  overthrow  by  the  labors  of  Van  Helmont, 
Cardan,  Botal,  and  Schneider.  As  a  matter  of  historical 
interest,  it  may  be  well  to  give  a  brief  resume  of  the 
crude  hypotheses  which  for  centuries  were  accepted  as 
gospel  by  the  entire  medical  world. 

In  the  earliest  medical  records  we  find  catarrh,  as  its 
name  indicates,  regarded  as  a  kind  of  falling  down  from 
the  brain  of  a  peculiar  flux  or  rheum.  According  to 
many,  during  the  process  of  "concoction"  a  cold  dis- 
temper was  generated  in  the  stomach,  by  means  of  an 
inordinate  heat  derived  from  the  liver,  which  ascended 
to  the  ventricles  and  pituitary  gland  of  the  brain  through 
the  veins  and  arteries  (Galen)  as  clouds  of  vapor.  Ac- 
cording to  others,  the  materies  catarrhi  was  generated 


252 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Cer.-SpinaIInjnrle«i 
Citron.  Cat.  luftam. 


primarily  in  the  brain.  The  latter  organ,  which  was 
supposed  to  be  of  a  cold  and  moist  nature,  and  therefore 
adapted  to  the  formation  of  cold  phlegm,  and  which  was 
variously  likened  to  the  head  of  an  alembic,  the  cover 
of  a  boiling  pot,  a  sponge,  a  cupping  instrument,  a  wild 
cucumber,  and  a  mushroom,  was  supposed  to  condense 
the  clouds  of  vapor  and  shower  them  down  upon  the 
parts  below  "like  showers  of  rain."  Some  likened  the 
head  of  man  to  the  sun,  as  possessing  an  especial  affinity 
for  vapors,  while  others,  following  Galen,  compared  it 
to  a  smoky  house.  Aristotle,  in  his  "Problems,"  pro- 
pounded the  question  why  man  was  more  liable  than 
other  animals  to  catarrh,  and  assumed  that  the  erect 
posture  favored  the  descent  of  pituitous  particles  to  the 
parts  below.  Schneider  devotes  an  elaborate  chapter  to 
the  refutation  of  this  absurd  idea.  The  method  of  es- 
cape of  the  matter  thus  manufactured  or  condensed  in 
the  brain  gave  rise  to  many  varying  hypotheses.  While 
some  held  that  it  passed  out  from  the  sinuses  of  the 
corpus  callosum  through  the  mammillary  processes  and 
cribriform  plate,  others  maintained  that  the  cells  of  the 
sphenoid  bone  were  the  channels  of  exit  ;  while  still  an- 
other class  of  observers  believed  that  the  nerves  of  the  nose 
and  throat,  and  those  of  the  spinal  cord,  were  the  avenues 
through  which  the  pituita  descended  from  the  brain.* 

As  was  mentioned  elsewhere.  Van  Helmont  was  one  of 
the  first  bold  enough  to  handle  with  pitiless  satire  the 
universally  accepted  doctrines  of  Hippocrates  and  Galen. 
He  declared  "  that  the  large  catalogue  of  diseases  im- 
puted to  a  distillation  of  rheum  from  the  head  to  the  toes 
and  extremities,  without  any  obstacle  impeding  the  de- 
scent, is  an  old  wives'  fable  invented  by  the  common  ad- 
versary of  mankind  on  purpose,  lest  the  causes  of  dis- 
eases being  known,  the  remedies  might  at  the  same  time 
be  revealed,"  and  that  "  the  gray-haired  dreams  of  the 
Grecians  have  drawn  the  whole  Christian  world  after  them 
into  a  servitude  that  is  ridiculous,  lying,  and  pernicious  to 
humane  society. "  (Those  interested  in  the  subject  will  not 
fail  to  be  amused  by  the  "Deliramenta  Catarrhi"  of  Van 
Helmont.  Describing  the  accumulation  of  the  deluge  of 
phlegm  in  the  head,  he  likens  it  to  a  standing  pond,  "from 
whose  oppression  the  brain  is  not  able  to  deliver  itself, 
neither  by  the  aqueducts  of  the  nostrils,  nor  the  laborious 
pump  of  coughs.  Oh,  then,"  says  Van  Helmont,  "in- 
stantly follows  a  stupid  drowsiness,  an  inexpugnable 
propensity  to  outsleep  Endymion,  catoches,  a  lethargy, 
vertigo,  apoplexy,  loss  of  memory,  and  perdition  of 
senses."  Speaking  of  concoction,  and  the  odors  sup- 
posed to  arise  from  the  process,  he  dwells  on  how  hor- 
ribly offensive  we  would  be,  and  adds:  "Our  very 
breath  also,  continually  blasted  with  them,  would  save 
us  the  trouble  of  foreign  poisons,  disparage  the  fatal 
emissions  of  the  basilisk,  and  be  as  dangerous  to  con- 
versation as  the  fumes  of  the  Lago  di  Tripergola,"  etc. 
As  might  be  naturally  expected,  Van  Helmont  had  many 
imitators,  among  whose  works  may  be  especially  men- 
tioned the  essay  of  Conrad  Horlacher.' 

Before  passing  to  the  consideration  of  more  modern 
views  concerning  the  etiology  and  essence  of  catarrhal 
affections,  it  may  be  interesting  to  pass  in  review  the 
various  theories  entertained  by  some  of  the  chief  direc- 
tors of  medical  thought  during  the  sixteenth  and  seven- 
teenth centuries. 

In  the  first  half  of  the  sixteenth  century,  the  views 
which  chiefly  obtained  were  those  derived  from  the  oc- 
cult medical  philosophy  of  Paracelsus.  In  the  quaint 
language  of  the  Prince  of  Empirics,  coryza  and  allied 
affections  are  due  to  the  liberation  of  a  salt,  called  ' '  tar- 
tar," from  its  stronghold  in  the  blood  and  its  distillation 

*  The  above  is,  of  coiirse,  the  merest  outline  of  the  views  held  by  the 
writers  of  antiquity.  Those  desirous  of  pursuing  the  subject  further 
win  find  the  best  ancient  account  of  it  in  the  third  book  of  the  De  Cauais 
Symptomatorum  of  Galen.  A  good  r'efiume,  based  mainly  on  the  ob- 
servations of  the  ancients,  was  published  about  the  middle  of  the  six- 
teenth century  by  Sebastian  Paparella  {De  Catarrtio,  Papice,  1502).  It 
is  curious  to  note  that  in  this  book,  which  contains  much  that  is  good 
mingled  with  crudities  and  absurdities  of  doctrine,  Paparella  refers  (pp. 
114-115)  to  the  debilitating  effects  of  summer,  which,  he  thought,  "  rare- 
fies the  channels  of  the  head,"  and  causes  thereby  the  accumulation  of 
much  excrement,  etc.  A  very  elaborate  account  of  the  views  held  by  his 
predecessors  and  contemporaries  is  also  given  by  Schneider. 


to  what  was  termed  the  region  of  Mars,  or  the  naso- 
pharyngeal emunctory.  This  latter  excretory  being  closed 
by  a  copious  accumulation  of  tartar,  the  salt,  not  finding 
a  sufficiently  free  exit,  erodes  the  membrane  and  flows 
backward  to  the  fauces.  The  saline  liquid  flowing  from 
the  veins  of  the  "  region  of  Mars  "  was  supposed  to  irri- 
tate the  membrane  during  its  discharge,  thus  accounting 
for  the  inflammatory  condition  of  the  nasal  passages,  and 
the  frequently  associated  redness  of  the  external  nose. 
Nasal  and  throat  haemorrhage  were  ascribed  by  Paracel- 
sus to  a  too  great  liquidity  of  the  blood,  by  virtue  of 
which  its  natural  consistency  was  destroyed,  so  that  it 
could  not  be  contained  within  the  vessels  ;  and  that  its 
exit  was  furthermore  facilitated  by  rupture  of  the  vessel- 
walls  by  a  volatile  sulphur,  which,  loosed  from  its  chemi- 
cal bonds,  expanded  with  such  rapidity  and  force  as  to 
burst  the  tunics  of  the  veins. 

Toward  the  close  of  the  century,  and  at  the  beginning 
of  the  following,  the  grotesque  chemical  theories  of 
Paracelsus  were  supplanted  by  the  more  fantastic  and 
curious  chimerical  conceptions  of  Van  Helmont.  Inflam- 
mations of  the  nasal  passages  and  throat  were  believed  to 
arise  from  the  glowing  or  incandescence  of  the  Archseus, 
a  mythical  demon  or  spirit,  whose  chief  abode  was  in  the 
stomach,  and  who,  when  the  nose  was  irritated  by  any 
foreign  matter,  flux,  or  anything  which  deranged  its 
nutrition,  became  so  incensed  that  it  established  an  in- 
flammatory process  at  the  area  of  irritation — placed, 
to  use  the  metaphorical  language  of  that  period,  a  fiery 
seal  upon  the  part  as  the  symbol  of  its  wrath  and  indig- 
nation. Nature  was  then  supposed  to  send  a  modifying 
spirit,  called  the  Latex,  or  source  of  serous  humidity,  to 
correct  the  anger  of  the  Archaeus  and  the  impression 
made  from  without  by  the  air,  etc.  (influent  spirit,  im- 
petum  faciens),  and  in  this  way  the  discharge  originated.* 
Haemorrhage  was  thought  to  result  from  the  liberation  of 
an  "  acor  "  in  the  blood,  which  so  enraged  the  Archseus 
that  it  broke  through  the  walls  of  the  vessels. 

Toward  the  middle  of  the  seventeenth  century  a  new 
doctrine  was  announced  by  Francis  de  laBoe,  or  Sylvius, 
as  he  is  more  commonly  called,  of  Amsterdam,  afterward 
the  famous  clinical  teacher  of  the  University  of  Leyden. 
One  of  the  first  to  accept  the  doctrines  of  Harvey,  he 
repudiated  the  fanciful  Archaeus  of  Van  Helmont,  and 
announced  a  theory  based  on  more  exact  anatomical 
observation.  Sylvius  explained  the  phenomena  of 
catarrhal  inflammation  solely  by  the  laws  of  chemistry. 
His  theory,  which  may  be  termed  the  chemico-  or  physio- 
pathological  theory  of  catarrh,  may  be  briefly  stated  as 
follows :  Nasal  polypus  and  sarcoma  (hypertrophic 
catarrh)  f  result  from  an  active  determination  of  nutrient 

*  The  following  passage  from  Van  Helmont  may  possibly  be  of  inter- 
est :  Describing  the  latex,  he  observes  :  "  It  comes  to  paPs  not  seldom, 
that  the  latex,  contaminated  by  the  admixture  of  some  foreign  salt,  doth 
therewith  infect  the  influent  spirit,  so  that  it  becomes  degenerate  from 
its  requisite  simplicity  and  purity,  not  by  injury  from  the  air,  etc.,  but 
from  a  breath  or  blast  of  contagion  conceived  in  the  part  effected.'''' 

t  It  is  only  within  a  comparatively  recent  period  that  the  hypertrophic 
enlargements  of  the  turbinated  tissues  have  been  relegated  to  their  piop- 
er  anatomical  place  among  affections  of  the  nasal  passages.  The  an- 
cients probably  knew  of  their  existence,  but  confounded  them  with 
polypi:  the  Greeks  under  the  terms  "  hypersarcosis^' and  "sarcoma," 
the  Romans  under  the  appellations  '*  carnis  excrescentia  "  and  "  germi- 
natio."  It  is  unnecessary  to  invoke  the  long  list  of  ancient  writers,  from 
Hippocrates  down,  in  defence  of  this  proposition,  but  I  will  simply  direct 
attention  to  the  following  words  of  Actuarius  as  a  fair  presentation  of 
the  doctrine  of  his  day  ;  "  Polypus,  est  meatunm,  qui  a  colatu  ^diiLoeiSeis 
(quasi  dixeris  colatorios)  vocantur,  obstructio,  propter  carnis  excrescen- 
tiam,  qua;  ea  parte  ita  inheeret,  ut  a?gr6  detrahi  possit.  Enascuntur 
enim  f requentes  germinationes,  quse  instar  polyporum,  nasi  meatibus  cir- 
cumcirca  adfixie  adhserent  quibus  inspiratio  expiratioque  prohibetur,  et 
siquid  superne  pituita!  aut  muci  defluit  baud  facile  obstante  polypo  de- 
labi  potest."  ^ 

A  distinction  was  made  by  some  ^  between  true  polypus  and  other 
"caruncles  "  found  in  the  lower  and  more  fleshy  (carnisissimoa)  portions 
of  the  nose,  and  Janus  ^  draws  an  accurate  differential  parallel  between 
''  ganglia"  (evidently  the  hypertrophic  turbinated  tissue  of  the  present 
day)  and  polypi  in  the  following  sentences:  "Credo  vero  differentiam, 
posse  inde  hauriri ;  primo  ganglia  semper  deprehendentur  in  narium 
partibus  inferioribus.  Polypus  vero  frequentius  subnascitur  in  partibus 
superioribus  ;  dein  circa  basin  semper  sunt  crassiora  atque  latiora;  con- 
tra polypus  magis  est  attenuatus  imo  saepissime  pensilis.  Tertio  ganglia 
sunt  duriora.  Polypus  vero  mollior.  Cancerosus  vero  atque  durus  dis- 
tinguitur  k  ganglio,  quod  ganglium  ut  plurimum  retineat  colorem  eun- 
dem  cum  partibus  viclnis  ;  polypus  contra  aut  nigrescat  aut  colore  prse- 
ditus  sit  livide." 
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blood  to  the  nose  corruiJted  by  a  peculiar  acid  gener- 
ated by  the  glandular  secretions  (lympha).  The  fibres  or 
harder  structures  of  the  nostrils,  eroded  or  ulcerated  by  the 
corroding  acid,  receive  thereb}-  a  greater  supply  of  blood, 
"which  latter  is  transformed,  through  chemical  action,  by 
the  acid  lymph,  into  swellings  and  excrescences  (ex- 
cresceutia).  The  simple  inflammatory  condition  of  the 
membrane  and  the  redness  of  the  external  nose,  from 
which  catarrhal  patients  suffer,  were  due,  he  thought,  to 
submucous  and  subcutaneous  stagnation  and  effusion  of 
blood,  brought  about  either  by  acrid  effervescing  bile 
carried  to  the  nose  with  the  blood,  or  from  the  nasal  ef- 
fusion of  a  more  acrid  chemical  substance,  which  de- 
vours this  part  "  as  a  fire."  In  the  disease  called  coryza, 
he  maintained  that  the  external  air  so  affected  the  "  con- 
glomerate glands"  (glaiidulas  conglobaim)  oi  the  choroid 
plexus  and  lateral  ventricles  as  to  cause  coagulation  of 
their  pituitous  humors,  and  accounted  in  this  way  for 
the  salty  taste  of  the  secretion  in  the  disease.  Haemor- 
rhage from  the  nose  and  throat  was  due,  he  thought,  to 
an  unnatural  patency  of  the  vessels  from  traumatic  in- 
fluences, rarefaction  or  retardation  of  the  blood,  flatus, 
humors,  acrid,  eroding,  acrimony,  etc. 

While  Sylvius  was  expounding  his  views  at  Leyden, 
his  contemporary  and  fellow  iatro-chemist,  Thomas  Wil- 
lis, was  formulating  in  London  a  theory  which,  although 
differing  essentially  from  that  of  Sylvius,  nevertheless 
resembled  it  so  far  as  it  was  based  upon  similar  iatro- 
chemical  principles.  According  to  Willis,  sarcoma  and 
polypus  arise  from  obstruction  to  the  nervous  fluid,  and 
its  consequent  stagnation  in  the  nose,  where  evaporation 
of  the  more  spirituous  components  takes  place,  and  the 
fixed  particles  remain  behind  as  a  solid  mass.  The  sim- 
ple inflammatory  conditions  of  the  nose  and  throat  re- 
sult from  effusion  and  damming  up  of  blood  from  the 
arterioles  under  the  surface,  with  retention  of  many  sa- 
line fixed  particles,  especially  the  acid  constituents  of 
the  blood.  Hence  arise  swelling,  redness,  and  fever. 
Coryza  is  due  to  a  serous  colluvies  effused  from  the 
blood,  by  which  the  "tubulated  membranes  "  and  the 
processus  mammillares  and  the  nasal  structures  are  in- 
undated. This  copious  fluid  so  fills  the  pores  and  mea- 
tuses, that  it  is  squeezed  from  them  "  as  from  a  sponge," 
and  as  the  result  of  the  compression  the  matter  either 
exudes  into  the  nasal  passages,  or  is  transmitted  through 
them  to  the  palate  and  fauces.  Willis's  ideas  of  nasal 
haemorrhage  were  considerably  in  advance  of  those  of 
his  predecessors,  doubtless  from  his  more  perfect  ac- 
quaintance with  anatomical  and  physiological  science. 
He  considered  that  haemorrhage  arose  from  a  lesion  of 
the  blood  (plethora,  ansemia,  etc.),  blood-vessels  (laxity 
of  fibres,  patency  of  mouths,  etc.),  or  both,  or  from  im- 
perfect transfer  of  blood  from  artery  to  vein,  as  in  the 
scorbutic  and  cachectic  ;  or,  finally,  from  spasmodic  or 
convulsive  affections  of  the  motor  fibres. 

The  effect  which  the  philosophical  speculations  of 
Descartes  produced  on  the  theory  of  medicine,  are  suffi- 
ciently well  known  ;  and  hence  it  is  not  surprising  that 
there  were  not  wanting  those  who  applied  his  doctrines 
in  explanation  of  the  phenomenon  of  inflammation.  Ac- 
cording to  the  Cartesian  school,  coryza  and  allied  af- 
fections are  due  to  "  acute  "  acid  or  acrid  particles  float- 
ing in  the  air,  and  vellicating  the  fibres  of  the  membrane 
which  invests  the  nares.  The  lymphatic  vessels,  receiv- 
ing the  shock,  pour  out  a  liquid  so  sharp  that  it  erodes 
the  parts  it  flows  over,  and  so  copious  that  it  flows  to 
the  larynx  and  fauces,  and  gives  rise  to  hoarseness  and 
cough.  The  acridity  of  the  discharge  also  occasions 
sternutation. 

The  space  allotted  to  this  article  does  not  permit  an 
extended  review  of  the  many  modifications  of  the  hy- 
potheses detailed  above,  and  I  shall  therefore  only  indi- 
cate the  state-of  medical  thought  on  the  subject  at  the 
opening  of  the  last  century.  According  to  Dolseus, 
who  may  be  regarded  as  representative  of  that  epoch, 
the  humors  (blood  and  other  juices)  tarry  in  the  mouths 
of  the  smaller  vessels,  which  they  dilate,  and  in  time 
contract  an  "  acor,"  whence  arise  a  swelling,  redness, 
and  pain.     The  constantly  dilated  and  distorted  vessels 


do  not  readily  return  to  the  normal  state,  and  therefore 
in  winter  time  the  blood  and  other  humors  present  an 
obstacle  to  the  circulation,  and  hence  the  individual  suf- 
fers a  return  of  his  malady.  Shoald  the  obstruction  and 
retention  of  humors  exist  for  a  long  period,  an  increase 
in  volume  of  the  part  affected  may  take  place,  and  a  poly- 
pus thereby  result.  * 

At  the  close  of  the  seventeenth  centur}-,  Michael  Ett- 
miiller'  looked  upon  catarrhs  as  a  preternatural  degener- 
ation of  the  lympha  or  blood  serum,  and  considered  the 
orifices  of  the  lymph-glands,  demonstrated  by  Steno  in 
the  membrane,  as  the  seats  of  these  diseases.f 

Passing  now  to  the  middle  of  the  next  century  we 
find  the  first  decided  advance  made  by  F.  Hoffmann  (see 
article  on  Larynx,  Catarrhal  Affections  of  the),  who 
declared  that  catarrh  was  the  local  expression  of  a  gen- 
eral febrile  state,  and  that  the  diseased  condition  of  the 
mucous  membrane  was  produced  by  the  acrid  character 
of  the  lymph  or  sei'um,  which  was  eliminated  as  a  •  crit- 
ical discharge  from  the  glandules.  Hence  arose  the  in- 
flammatory catarrh  or  fever  of  the  last  century. 

Later  on,  Pinel  (see  Larynx,  Catarrhal  Affections  of 
the)  taught  that  catarrh  was  an  inflammation  or  exag- 
geration of  function  of  the  mucous  membranes.  In 
Great  Britain  this  inflammatory  theory  was  supported 
mainly  by  Cheyne,°  while  in  France,  Laennec  '  held  that 
the  nature  of  catarrh  was  still  in  doubt ;  that  in  certain 
cases  it  resembles  a  highly  inflammatory  affection,  while 
in  most  others  it  presents  the  characters  of  a  simple  con- 
gestion, and  in  some  indeed  those  of  a  passive  or  atonic 
congestion. 

Passing  through  the  era  of  Broussaism  we  now  come 
to  the  3'ear  1791,  when  a  curious  theory  was  propounded 
by  Theophile  de  Bordeu.^  Bordeu  argued  at  great  length 
that  catarrh  was  an  inflammation  of  the  cellular  tissue 
of  the  body,  and  endeavored  to  reconcile  this  view  with 
the  doctrine  of  Hippocrates.  The  lungs,  pleura,  etc., 
were  compared  by  him  to  a  cellular  pyramid,  which 
formed  the  nidus  for  the  diseases  called  catarrhal.  The 
whole  cellular  tissues  formed  a  vast,  so  to  speak,  connec- 
tive or  sympathetic  chain,  so  that  inflammation  of  one 
part  might  be  felt  in  organs  far  remote,  as,  for  example, 
in  the  pathological  connection  between  diseases  of  the 
rectum  and  throat. 

In  the  early  ^art  of  the  present  century  Erhard 
Schauer  °  maintained  the  thesis  of  an  intimate  relation- 
ship between  catarrh,  rheumatism,  and  the  acute  exan- 
themata. When  the  disease  attacks  a  mucous  mem- 
brane, it  is  catarrh,  when  a  serous  membrane,  rheuma- 
tism.:]: 

Shortly  after  Schauer  wrote,  Schonlein  "•  advanced  the 
idea  that  catarrh  was  a  true  blennorrhcea,  and  looked 
upon  the  copious  flux  as  the  leading  and  essential  factor. 
A  few  years  later  his  pupil,  Eisenmann,"  reverted  to  the 
old  doctrine  of  the  rheumatic  origin  of  the  affection,  and 
held  that,  through  atmospheric  influences  a  disturbance 
of  the  general  capillary  system  was  produced,  which 
resulted  in  an  exanthematous  condition  of  the  mucous 
membrane — in   short,   an   erythema.     In   a  subsequ.ent 


*  In  the  preparation  of  the  historical  section  the  following  works  and 
editions  have  been  utilized:  Paracelsus:  Opera  omnia,  Genevee,  1658. 
Van  Helmont :  Opera  omnia,  Francof urti,  16S2-  Sylvius :  Opera  medica, 
Traj.  ad  Ehenum,  1695.  Willis;  Fharmaceutica  rationalis,  Lond.,  1679. 
Descartes:  OCuvres,  Paris,  1824-1826,  Dolffius :  Encyclopaedia  chirur- 
gica  rationalis.  Francofurti  ad  Mcenum,  1703. 

t  It  is  a  curious  fact  that  Ettmiiller  was  taken  in  summer  time  with 
protracted  coryza,  while  preparing  the  clyssus  antimonii.  His  exact  lan- 
guage is  as  follows; — *'  Hinc  etiam  fumi  minerales  inspirmido  attracti 
coryzam  producunt  pertinacem.  Mihi  enim  hoc  ipsum  evenit  tempore 
sestivo  (quo  alias  non  sunt  frequentes  coryzse)  prasparanti  clyssum  anti- 
monii ;  nescie  autem  quo  fate  frangebatur  retorta  tubnlata :  quo  facto 
copiosos  attraxi  fnmos  adeo  ut  post  modum  per  aliquot  septimanas  in 
coryzam  et  tus.=im  molestissimum  iuciderent.  Quod  noto  contra  eos, 
qui  dicunt,  illud  remedium  esse  morborum  catarrhalium  pveeservato- 
rium"(p.  342,  Pars  H.). 

t  The  close  relationship  or  identity  of  catarrh  and  rheumatism  is  prob- 
ably a  matter  of  ancient  recognition.  Pliny  uses  repeatedly  the  terms 
fluxus  and  rheuma  as  synonymous,  the  association  was  implied  in  the 
teachings  of  the  school  of  Salernum  ;  while  the  analogies"  between  the 
two  affections  engaged  the  attention  of  StoU,  Hufeland,  Hoffmann,  "Van 
Swieten,  Baillon,  Sydenham,  Lancisi,  Huxham,  Stork,  and  others. 
Among  .these.  Hafelund  considered  that  catarrh  is  rheumatism  of  a  mu- 
cous membrane. 
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•work  "  he  thus  described  the  mechanism  of  the  process  : 
The  impulse  produced  by  the  temperature  causes  a  kind 
of  shock  to  the  peripheral  excito-motor  nerves,  the  lungs, 
or  the  stomach.  This  shock  is  directly  reflected  to  the 
origin  of  the  nerve  in  the  cerebro-spinal  apparatus.  This 
refle.x  act  then  oscillates  through  the  whole  spinal  cord, 
but  generally  causes  a  molecular  change  or  disturbance 
of  function  iu  the  nerve-root  v^hich  is  in  nearest  relation 
with  the  afferent  peripheral  nerves. 

Tlie  theory  which  attributed  catarrh  solely  to  secre- 
tory changes  in  the  mucous  membrane  was  combated, 
among  others,  by  Caustatt,"*  in  1843,  who  maintained 
that  of  hypersemia  and  stasis.  A  few  years  later,  a 
novel  ideawas  suggested  by  Schonbein,"  a  distinguished 
chemist  of  Basle,  who,  as  the  result  of  certain  experi- 
mental researches,  was  Jed  to  believe  that  the  presence  of 
ozone  in  the  atmosphere  bore  a  definite  relationship  to 
the  periods  at  which  catarrh  of  the  respiratory  apparatus 
was  most  prevalent,  and  argued  from  this,  and  its  irritat- 
ing effect  upon  his  own  nasal  mucous  membrane,  that 
therein  lay  the  principal  causative  agency  of  the  disease. 
Further  investigation,  however,  demonstrated  the  fact 
that  ozone  acted  only  as  a  local  irritant,  like  chlorine 
and  other  gases ;  while  its  supposed  relationship  to  the 
so-called  catarrhal  months  was  subsequently  overthrown 
by  the  observations  of  Seitz.'^  The  role  which  the  ner- 
vous system  plays  in  the  mechanism  of  this  class  of  af- 
fections is  well  known  and  sufficiently  obvious  ;  and 
quite  recently  Woakes,'*  of  London,  has  pushed  the  neu- 
rotic theory  to  its  utmost  extreme.  Woakes  bases  his 
hypothesis  of  the  origin  of  catarrh  on  the  assumption 
that  the  ganglia  of  the  sympathetic  act  as  subcentres, 
bringing  various  tissues  into  refiex  relationship  by  virtue 
of  an  inherent  correlating  power,  bj'  which  the  afferent 
impressions  starting  in  a  given  tissue  are  refiexly  referred 
to  a  totally  different  tract.  Nasal  catarrh  is  a  neurosis 
of  the  cervical  sympatlietic  ganglia,  whose  essential  feat- 
ure consists  in  an  Inability  on  the  part  of  these  ganglia 
to  transmit  reflexly  the  afferent  impressions  to  the  effer- 
ent vaso-motor  nerves.  A  condition  of  perpetual  vessel- 
dilatation  is  thus  kept  up  in  the  tissues  where  the  latter 
are  distributed,  as  the  result  of  which  hyperplastic 
changes  develop.  The  phenomena  of  "  taking  cold  "  are 
explained  according  to  the  above,  and  the  general  infer- 
ence is  drawn  that  catarrhal  symptoms  spread  to  contig- 
uous regions  because  the  adjacent  structures  receive  their 
nervi  vasorum  from  a  centre  (ganglion)  identical  with  that 
which  innervates  in  a  similar  way  the  regions  primarily 
affected. 

Contagion. — That  the  simple  catarrhal  affections  of  the 
upper  air-tract,  and  notably  coryza,  are  communicable 
by  contact,  is  an  orthodox  popular  belief  which  has  ob- 
tained, chiefly  on  the  continent  of  Europe,  less  so  in  our 
own  country,  for  many  years ;  while  the  idea  of  contagion 
by  floating  particles  of  matter  in  the  atmosphere  was 
implied  in  the  doctrines  of  the  Cartesian  school.  Several 
centuries  ago  Crato  *  adverted  to  the  superstitious  belief 
among  the  Germans  that  a  coryza  could  be  transmitted 
by  drinking  from  a  glass  which  had  been  used  by  one 
suffering  from  the  disease;  and  later  Bonnet"  and 
Schurig  "  mentioned  the  same  subject,  without  however 
bringing  forward  any  clinical  evidence  to  its  support. 
In  the  "  Ephemerides  of  Natural  Curiosities,"  "  Standige- 
lius  tells  the  story  of  four  children  of  a  peasant,  who 
were  taken  in  the  same  week  with  a  very  fetid  catarrh 
or  ozffina.  But  the  evidence  here  of  contagion  is  alto- 
gether presumptive,  and  the  possibility  of  the  direct 
transmission  of  the  disease  is  overthrown  by  the  fact  that 
wlien  the  malady  broke  out  in  all  its  fury  the  children 
were  not  together. 

Years  ago  Dr.  J.  K.  Mitchell,  and  later  Sir  Henry 
Holland,  of  London,  and  MllLter,  of  Vienna,  advanced 
tlie  theory  that  catarrhal  disease  was  due  to  the  action  of 
a  micro-organism,  and  more  recently  its  parasitic  nature 
has  been  urged  by  Dr.  Austin  Flint.'"     While  certain 

*  Concil.  et  Epist.,  liber  2,  p.  246,  Hanov.,  1595 ;  quoted  also  by  Hag- 
ens,  Diss,  de  Coryza,  Berolini,  1841,  p.  21.  Ettmlillev  (op.  supra  cit.,  p. 
334)  also  alludes  to  contagion  from  nose  to  nose,  and  from  the  promiscu- 
ous use  of  cups  and  napkins. 


clinical  evidences  of  direct  transmission  apparently  favor 
this  view,  it  has,  on  the  other  hand,  been  completely  nega- 
tived by  the  failure  to  produce  the  disease  by  inocula- 
tion.*' Exact  evidence  is  also  wanting  to  establish  the 
epidemic  occurrence  of  acute  simple  coryza,  except  under 
the  meteorological  conditions  which  have  been  described 
in  the  article  on  the  Etiology  of  Catarrhal  Affections. 

Classification. — The  classification  of  the  stages  of 
chronic  nasal  inflammation  given  below  is  based  on  ana- 
tomical and  clinical  experience,  and  will,  I  venture  to 
think,  prove  of  practical  value  in  the  diagnosis  and  ra- 
tional treatment  of  this  affection. 

The  leading  anatomical  characteristic  of  chronic  nasal 
inflammation  resides  in  certain  changes  which  the  erectile 
bodies  undergo.  In  the  earlier  stages  of  catarrhal  in- 
flammation there  exists  a  peculiar  excitability  of  these 
structures  which  causes  sudden  obstruction  of  one  or 
both  nostrils  ;  later  on  is  found  a  permanent  swollen  or 
puflfy  (dilated)  condition  of  the  erectile  tissue,  due  to  a 
subparalytic  state  of  the  intercellular  walls  with  conse- 
quent dilatation  of  the  erectile  spaces.  As  the  disease 
advances  there  is  a  metamorphosis  of  the  intercellular 
walls  into  dense  fibrous  tissue,  which,  in  contracting, 
gradually  obliterates  these  spaces,  and  causes,  finally, 
atrophy  of  the  erectile  bodies.* 

These  changes  in  the  erectile  structures  furnish  the 
anatomical  ground  for  the  classification  which  I  present 
for  consideration. 

Classification  of  the  Stages  of  Chkonic  Nasal 
Inflammation. — I.  Simple  Inflammatory  {Rhinitis  Sim- 
plex) ;  divisible  into  periods  of — 

a.  Irritability  of  erectile  tissue. 

/3.  Permanent  dilatation  of  erectile  tissue. 

II.  Hypertrophic  (lihinitis  Hypertrophicd) ;  divisible 
Into  periods  of — 

a.  Dilatation  with  hypertrophy. 
$.  Complete  hypertrophy. 

III.  Atrophic  (Rhinitis  Cirrhotica) ;  divisible  in  peri- 
ods of — 

a.  Commencing  atrophy. 
j3.  Complete  atrophy. 

I.  The  first,  or  simple  inflammatory  stage,  consists  of 
two  periods,  the  one  characterized  by  abnormal  irritabil- 
ity of  the  cavernous  tissue,  the  other  by  permanent  dila- 
tation of  the  same. 

a.  Period  of  irritability  :  Characterized  by  increased 
irritabilitj'  of  the  mucous  surfaces,  expressing  itself 
chiefly  in  abnormal  excitability  of  the  erectile  tissue, 
leading  to  sudden  obstruction  of  one  or  both  nostrils  in 
the  presence  of  changeable  atmospheric  conditions,  when 
tlie  individual  asfumes  the  recumbent  position,  as  at 
night,  or  when  under  the  influence  of  certain  forms  of 
excitement,  and  in  some  women  at  the  menstrual  period  ; 
in  fine,  when  the  individual  is  exposed  to  any  of  the  ex- 
citing causes  of  coryza. 

;3.  Period  of  dilatation  or  permanent  puffiness  of  the 
erectile  tissues  (chronic  coryza).  As  the  result  of  the 
repeated  erection  of  the  cavernous  tissues  which  occurs 
in  the  first  stage,  a  paralytic  or  subparalj'tic  state  of  the 
resilient  and  contractile  elements  of  the  walls  of  the  erec- 
tile cells  develops,  leading  to  their  permanent  dilatation, 
recognizable  by  the  eye  as  an  engorged  or  puffy  con- 
dition of  the  turbinated  tissues,  which  may  be  distin- 
guished from  true  hypertrophy  by  its  collapsing  under 
the  probe,  by  the  readiness  with  which  it  can  be  pressed 
against  the  external  wall  of  the  nostril,  and  by  its  dimi- 
nution in  bulk  under  various  measures  which  produce 
reflex  contraction,  or  emptying,  or  depletion  of  the  erectile 
spaces,  such  as  the  sudden  application  of  cold,  the  use 
of  cocaine,  etc. 

It  is  this  subparalytic  condition  of  the  tissue,  repre- 
sented by  the  puffy  character  of  the  swelling,  which  is 
the  connecting  link  between  the  simple  and  the  hyper- 
trophic stages. 

II.  The  second,  or  hypertrophic  stage,  is  divisible  into 

*  For  further  particulars  concerning  these  changes,  see  article  by  the 
writer  in  the  Philadelphia  Medical  News  of  October  4,  1884,  entitled. 
Some  Notes  on  the  Pathology  of  Intranasal  Inflammation. 
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two  periods,  characterized  respectively  by  hypertrophy 
with  dilatation,  and  by  complete  hypertrophy. 

a.  Period  of  hypertrophy  with  dilatation  :  Character- 
ized by  commencing  hypertrophy  of  the  intercellular 
connective-tissue  walls  of  the  erectile  bodies,  with  uni- 
form puffiness  of  the  tissue  not  especially  involved  in  the 
fibrous  process. 

0.  Period  of  complete  hypertrophy  :  Characterized  by 
more  or  less  complete  conversion  of  the  affected  portion 
of  the  tissue  into  a  fibrous  mass  ;  swelling  generally  uni- 
form, unyielding.  This  complete  hypertrophy  is  most 
commonly  met  with  on  the  posterior  e.xtremity  of  the 
inferior  turbinated  body,  while  its  anterior  extremity  is 
generally  puffy  and  dilated,  doubtless  from  collateral  en- 
gorgement. 

III.  The  third,  or  atrophic  stage,  is  separable  into  two 
periods,  one  of  commencing  atrophy,  and  one  of  complete 
disappearance  of  the  erectile  tissue. 

o.  Period  of  commencing  atrophy  :  Characterized  by 
pronounced  contraction  of  the  newly  formed  fibrous 
bands,  leading  to  an  irregular,  nodular  condition  of  the  tis- 
sue more  prominent  in  the  posterior  part  of  the  inferior 
turbinated  body  and  along  its  inferior  border.  This  un- 
even appearance  of  the  diseased  portion  not  infrequently 
assumes  the  appearance  of  fibrous  or  papillomatous  ex- 
crescences which  may  become  detached,  the  process  of 
detachment  constituting  one  step  in  the  future  and  com- 
plete atrophy  of  the  tissue.  The  erectile  spaces  are  in- 
conspicuous, and,  in  some  places,  entirely  gone. 

p.  Period  of  complete  atrophy  (turbinated  cirrhosis)  : 
Characterized  by  a  rudimentary  condition  of  the  turbi- 
nated bodies,  due  to  more  or  less  complete  disappearance 
of  the  erectile  tissue.* 

Symptoms. — The  symptoms  and  rhinoscopic  appear- 
ance of  chronic  inflammation  of  the  nasal  passages  may 
be  conveniently  considered  under  three  heads,  corre- 
sponding to  the  three  phases  or  stages  of  the  disease — the 
simple  inflammatory,  the  hypertrophic,  and  the  atrophic. 

Simple  Inflammaiory  Stage.  —  The  most  prominent 
symptom  of  this  stage  is  increased  irritability  of  the  nasal 
mucous  membrane,  which  finds  its  most  conspicuous  ex- 
pression in  an  abnormal  excitability  of  the  erectile  tissue, 
which  is  found  on  the  turbinated  structures  and  septum. 
This  irritability  of  the  cavernous  tissue  constitutes  the 
characteristic  and  central  phenomena  around  which  the 
other  symptoms  of  this  stage  are  grouped)  and  from 
which  many  of  them  proceed,  either  from  purely  me- 
chanical causes  or  as  the  results  of  reflex  or  vaso-motor 
influences  {pide  article  on  Nose,  Neuroses  of).  The  sub- 
jective expression  of  this  condition  is  a  more  or  less  con- 
stant sensation  of  stutfiness  or  of  a  foreign  body,  and  a 
tendency  to  temporary  stoppage  of  one  or  both  nostrils. 
This  is  usually  most  noticeable  in  the  presence  of  change- 
able atmospheric  conditions,  when  the  individual  assumes 
the  recumbent  position,  as  at  night,  or,  sometimes,  when 
under  the  influence  of  sexual  or  other  excitement ;  and, 
in  women,  at  the  menstrual  epoch  ;  in  fine,  when  the  in- 
dividual is  exposed  to  any  of  the  predisposing  or  exciting 
causes  of  the  disease.  In  some  persons  the  mucous  mem- 
brane is  thus  rendered  so  exquisitely  sensitive  to  the 
slightest  perturbation  or  vibration  of  the  air  that  they 
can  presage  with  certainty  the  approach  of  atmospheric 
changes  by  the  sudden  swelling  of  the  nasal  structures, 
as  the  victims  of  corns  can  predict  the  coming  of  a  storm. 

Other  things  being  equal,  the  tendency  to  stoppage  is 
much  more  liable  to  occur  in  those  of  a  pronounced 
neurotic  temperament,  but  this  can  by  no  means  be  ac- 
cepted as  a  universal  rule.  There  can  be  no  doubt  that 
direct  irritation  of  the  sensitive  or  olfactory  nerves  of  the 
nasal  mucous  membrane,  or  an  impression  reflected  from 
the  skin,  or  even  other  remote  organs,  leading  secondar- 
ily to  dilatation  of  the  erectile  cells  and  the  filling  of 
their  cavities  with  blood,  is  the  mechanism  of  the  sudden 
obstruction  of  the  nostrils,  which  is  the  leading  charac- 
teristic of  this  stage. 

The  curious  clinical  fact  that,  in  acute  obstruction  of 


*  TbiB  claB&ification  was  first  published  in  the  Medical  News  for  April 
i,  1885. 


the  nasal  passages,  when  the  individual  assumes  the  lat- 
eral decubitus,  the  upper  nostril  becomes  free,  has  never 
received  a  satisfactory  explanation.  The  theory  usually 
accepted,  of  gravitation  of  blood  to  the  most  dependent 
portion,  has  always  seemed  to  me  unphysiological  and 
absurd,  and  the  more  plausible  explanation  suggests  it- 
self, that  it  is  a  purely  vaso-motor  phenomenon,  occurring 
possibly  through  a  central  impulse  in  response  to  the 
call  of  the  respiratory  sense. 

The  irritation  and  consequent  swelling  of  the  nasal 
membrane  may  be  inconsiderable,  and  give  rise  to  little 
or  no  inconvenience,  or  it  may  awaken  phenomena  of  a 
reflex  nature,  such  as  sneezing,  coughing,  and  various 
other  neurotic  conditions  (Hde  Nose,  Neuroses  of). 

The  result  of  this  increased  vulnerability  of  the  mu- 
cous membrane  is  that  the  patient  is  constantly  "  catch- 
ing cold,"  and  the  slightest  change  in  the  weather  is 
often  suiflcient  to  produce  stoppage  of  the  nostrils, 
hoarseness,  and  ringing  in  the  ears.  He  is  unable  to  ex- 
plain the  tendency  to  sneeze  in  the  morning,  or  the 
hoarseness  which  follows  the  prolonged  use  of  the  voice 
in  speaking  or  singing.  A  more  or  less  constant  itching 
at  the  end  of  the  nose  is  facetiously  referred  to  the  com- 
ing of  a  mythical  stranger,  and  the  mere  suggestion  of 
chronic  nasal  catarrh  is  stoutly,  and  sometimes  indig- 
nantly, rejected. 

As  the  result  of  the  repeated  erection  or  filling  of  the 
contractile  tissues,  a  paralytic  or  subparalytic  state  of 
the  resilient  and  contractile  elements  in  the  walls  of  the 
erectile  cells  develops,  which  leads  to  permanent  dilata- 
tion, recognizable  by  the  eye  as  an  engorged  or  puffy 
condition,  mainly  of  the  turbinated  tissues,  which  may 
be  distinguished  from  true  hypertrophy  by  its  collapsing 
imder  the  probe,  by  the  readiness  with  which  it  can  be 
pressed  against  the  wall  of  the  nostril,  and  by  its  dimi- 
nution in  bulk  under  the  various  means  which  produce 
reflex  contraction  on  emptying  or  depletion  of  the  erec- 
tile spaces  (the  sudden  application  of  cold,  cocaine,  and 
allied  drugs,  etc.).  It  is  this  puffy  condition  which,  as 
has  been  observed  above,  constitutes  the  transition  period 
between  the  simple  and  the  hypertrophic  stages.  Reflex 
phenomena  are  common  at  this  period  of  the  affection. 

The  secretion  in  the  simple  catarrhal  stage  varies  great- 
ly in  quantity  and  quality.  At  first  it  is  thin,  inconsid- 
erable, and  inconstant,  according  to  the  condition  of  the 
surrounding  atmosphere  and  the  presence  or  absence  of 
the  exciting  causes  of  the  disease.  Gradually  it  becomes 
more  abundant,  thicker,  and  annoying.  It  collects  in  the 
sinuosities  of  the  nasal  fossae,  and  produces  often  a  false 
sense  of  obstruction,  which  is  relieved  by  the  use  of  the 
handkerchief.  At  times  it  distils  from  the  nostrils  as  a 
clear,  almost  limpid  fluid  ;  at  others  it  collects  in  fiaky, 
whitish-yellow  masses,  which  adhere  to  the  swollen, 
reddened  mucous  membrane  beneath  them,  and  which 
are  most  frequently  observed  on  the  anterior  ends  of  the 
turbinated  structures,  in  the  middle  meatus,  and  in  the 
hollow  of  the  septum  ;  or,  in  other  words,  in  those  situa- 
tions where  they  are  with  most  difficulty  removed  by  the 
expiratory  forces.  Occasionally,  and  especially  in  cases 
of  long  duration,  the  mucous  membrane  is  covered  with 
a  multitude  of  little,  whitish  masses  of  secretion,  which 
present  a  more  or  less  mealy  appearance.  The  secretion 
also  varies  in  color  from  a  dirty  white  to  a  pronounced 
yellow  hue,  and  is  not  infrequently  streaked  with  blood. 
Occasionally  the  discharge  has  a  distinctly  bluish  colora- 
tion. 

In  persons  in  whom  the  neurotic  element  predominates, 
the  discharge  approaches  the  character  of  a  true  rhinor- 
rhoea,  and  under  these  circumstances  fabulous  amounts  of 
fluid  are  said  to  have  distilled  from  the  nostrils. 

Impairment  of  the  sense  of  smell  and  difficulty  in  res- 
piration are  inconstant  at  this  stage,  their  presence  being 
determined  by  the  location  of  the  structures  chiefly  in- 
volved and  the  extent  of  swelling  of  the  same  ;  and  this  is 
also  true  of  interference  with  the  functions  of  audition 
and  voice-production. 

The  intra-nasal  vaseular  changes  are  often  shown  in  an 
unusual  tendency  to  flushing  of  the  apex  of  the  nose, 
which  in  some  persons  becomes  permanent.     This  red- 
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ness  of  the  external  nose,  which  may  be  confined  to  the 
apex,  or  dorsum,  or  may  spread  from  the  latter  across 
the  cheeks  like  two  crimson  wings,  is  now  and  then  ob- 
served in  a  number  of  members  of  the  same  family. 

In  long-standing  cases,  a  veritable  varicose  condition  of 
the  vessels  of  the  external  nose  develops.  This  varicose 
condition  is  especially  well-marked  at  the  entrance  to  the 
vestibule,  and  is  sometimes  associated  with  a  similar 
condition  within  the  nasal  chamber.  The  redness  of  the 
nose  which  is  frequently  met  with  among  habitual  drink- 
ers is  often  due  to  the  catarrhal  condition  of  the  naso- 
pharyngeal passages  which  is  common  to  chronic  alco- 
holism ;  and  the  acne  rosacea  of  this  class  doubtless 
frequently  originates  in  a  similar  manner. 

As  the  disease  progresses,  the  follicles  at  the  apertures 
of  the  nostrils  become  diseased,  the  vibrissse  are  loosened, 
and  become  detached.  Occasionally  small  follicular  ab- 
scesses form  at  this  situation,  which  are  a  source  of  great 
annoyance,  and  which,  in  some  instances,  are  due  more 
to  the  treatment  than  to  the  disease.  Not  infrequently, 
and  especially  in  children  and  in  neglected  cases,  the 
sharp,  acrid  discharge  produces  an  eczematous  or  in- 
flamed condition  which  may  invade  the  whole  upper 
lip.  It  may  even  happen  that  a  sodden  condition  of  the 
mouth  and  gums  may  result,  and  a  patient  under  the  ob- 
servation of  the  writer  attributed  the  loss  of  her  front 
teeth  to  this  condition  alone. 

The  discharge  varies  greatly  in  amount.  It  is  usually 
most  conspicuous  on  arising  in  the  morning,  and  may 
disappear  during  the  day,  or  may  be  always  present.  It 
is  either  expelled  through  the  anterior  nares,  or  may  grav- 
itate or  be  drawn  voluntarily  into  the  pharynx,  from 
which  it  is  expectorated.  The  thicker  the  secretion  and 
the  richer  it  is  in  solid  elements,  the  greater  the  tendency 
to  adhesion  to  the  mucous  membrane,  and  the  subsequent 
production  of  crust-formation.  If  it  be  allowed  to  re- 
main in  the  nasal  passages,  decomposition  occurs,  a  fetid 
smell  and  taste  are  imparted  to  it,  and  the  expired  air 
acquires  a  peculiar,  sickening  smell.  A  potent  factor  in 
the  reflex  expulsion  of  the  secretion  is  the  act  of  sneez- 
ing, and  by  this  means  much  of  the  inspissated  discharge 
is  loosened  from  parts  in  which  its  dislodgement  is  ex- 
ceedingly difHcult  or  impossible  by  the  simpler  expulsive 
force  used  in  what  is  commonly  termed  "blowing  the 
nose."  Examined  under  the  microscope,  the  secretion 
contains  a  multitude  of  leucocytes,  the  remains  of  the 
degenerated  epithelium  of  the  nasal  passages,  blood-cells, 
gi'auular  debris,  micrococci  of  decomposition  of  various 
kinds,  and  various  objects  derived  from  the  external  air. 
No  characteristic  germ  has  ever  been  discovered,  and 
there  is  no  microscopical  evidence  to  show  that  catarrhal 
inflammation  of  the  nasal  passages  is  in  any  sense  a  par- 
asitic affection. 

In  some  cases,  instead  of  an  abnormal  increase  in  se- 
cretion, is  found  exactly  the  reverse.  The  membrane 
presents  a  dry,  almost  shiny  appearance,  and  the  expired 
air  is  generally  offensive.  The  character  of  the  odor 
varies  greatly,  and  seems  in  some  instances  to  be  due  to 
individual  peculiarity.  Occasionally  it  has  a  singular 
earthy  character,  difHcult  to  describe,  but  whose  repul- 
sive character,  if  once  perceived,  is  never  forgotten.  Al- 
though the  mucous  membrane  may  be  only  slightly 
swollen,  there  is  a  more  or  less  constant  sense  of  false 
obstruction  present,  and  the  individual  is  constantly  en- 
deavoring to  clean  the  nostrils  of  imaginary  secretion. 

The  rhinoseopic  appearances  are  those  of  diffuse  or 
localized  congestion,  with  varying  degrees  of  inflamma- 
tory swelling,  with  the  presence  of  secretion  of  varying 
character  and  quantity  (see  Symptoms).  True  ulcera- 
tion rarely,  if  ever,  occurs  in  simple  chronic  rhinitis.  On 
the  other  hand,  the  epithelium  may  be  detached  through 
chemical  or  mechanical  irritation,  and  we  should  there- 
fore carefully  distinguish  between  this  loss  of  substance 
and  that  produced  by  the  pathological  process  itself. 
Beginners  frequently  mistake  small,  isolated  areas  of 
dried,  adherent  mucopurulent  secretion  for  losses  of  sub- 
stance, an  error  that  only  needs  pointing  out  to  be  avoided. 
Now  and  then  the  vessels  of  the  mucous  membrane  pre- 
sent a  more  or  less  varicose  and  swollen  condition,  and 
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small  spots  of  hsemorrhagic  infiltration  may  be  discovered, 
the  most  frequent  seat  of  which  is  the  septum  on  the  in- 
ner wall  of  the  nasal  vestibule. 

Hypertrophic  Stage. — There  arrives,  sooner  or  later,  a 
time  when  the  symptoms  of  the  first  stage  become  more 
pronounced.  The  patient  becomes  aware  of  agradually 
developing  ditficulty  of  breathing  through  the  nose. 
Sleep  is  rendered  unquiet  by  the  accumulation  of  mucus 
in  the  throat,  and  the  individual  arises  in  the  morning 
with  a  dry  throat  and  coated  tongue.  The  organic  mat- 
ter of  the  buccal  secretion  is  deposited  on  the  teeth  and 
gums,  and  collects  and  dries  at  the  corners  of  the  mouth  ; 
the  breath  is  often  offensive,  and  headache  is  complained 
of.  Soon  the  lips  become  fissured  and  cracked,  and  the 
mucous  membrane  peels  off  ;  the  general  health,  espe- 
cially in  children,  begins  to  suffer  ;  the  appetite  becomes 
capricious  ;  more  or  less  constant  ringing  in  the  ears,  fol- 
lowed by  gradually  deepening  deafness,  is  also  common. 
These  signs  indicate  an  ipcrease  in  the  thickening  of  the 
membrane  ; — the  second  stage  has  been  reached — the 
rhinitis  has  become  hypertrophic. 

When  the  symptoms  of  this  stage  are  more  closely  ex- 
amined, it  becomes  evident  that  obstruction  of  the  nos- 
trils from  hypertrophic  enlargement  of  the  internal  struct- 
ures is  equivalent  to  interruption  of  its  functions  as  an 
organ  of  respiration,  olfaction,  audition,  and  voicejmodi- 
fication,  and  the  phenomena  to  which  it  gives  rise  will 
therefore  depend  upon  the  anatomical  seat  of  the  ob- 
struction, and  the  phy.siological  properties  of  the  struct- 
ures that  assist  in  its  production.  The  symptoms  of 
nasal  obstruction  are  often  so  intricately  blended  with 
those  of  the  conditions  which  complicate  it  that  their  ex- 
plication would  involve  a  review  of  the  clinical  history  of 
the  commoner  affections  of  the  nose,  throat,  and  ear,  and 
I  shall  therefore  content  myself  with  simply  indicating 
the  pathological  results  of  an  obstructive  nasal  lesion. 

Obliteration  of  the  upper  meatuses  or  malformation  of 
the  nasal  roof  is  accompanied  by  interference  with  the 
sense  of  olfaction  and  the  varied  train  of  morbid  impres- 
sions which  follow  its  perversion.*  Over  a  century  ago, 
Morgagni  called  attention  to  deflection  of  the  septum  as 
a  not  infrequent  cause  of  unequal  distribution  of  the  ner- 
vous power  of  smell,  and'''^  related  a  case  in  which,  from 
obliquity  of  the  crista  galli  and  consequent  diminution 
in  number  of  the  olfactory  foramina,  this  sense  was  sup- 
posed to  have  been  less  acute  in  the  nostril  correspond- 
ing to  the  narrower  side  of  the  cribriform  plate.  Just 
here  let  me  observe  that  the  ability  to  respire  with  free- 
dom through  the  nose  by  no  means  negatives  the  exist- 
ence of  obstruction  ;  the  upper  nasal  chambers  may  he 
crowded  with  growths  and  the  pharyngeal  vault  covered 
with  vegetations,  and  yet  respiration  go  on  with  perfect 
ease.  This  is  a  fact  which  is  systematically  and  per- 
sistently overlooked  by  many  practitioners  of  medicine, 
and  the  absence  of  obstruction  is  too  often  inferred  from 
the  passage  of  air  through  the  nostrils  when  the  mouth  is 
closed. 

Should  the  obstruction  occur  in  the  inferior  meatus, 
the  mouth  becomes  the  channel  through  which  the  air 
passes  to  and  fro  from  the  lungs,  and  nasal  is  transformed 
into  buccal  respiration.  From  this  transference  of  phys- 
iological relations  it  naturally  follows  that  the  air  reaches 
the  delicate  lining  membrane  of  the  lower  respiratory 
tract  in  a  state  unfit  for  respiration.  Hence  arise  hyper- 
semia  and  chronic  inflammation  of  the  pharyngo-bronchial 
membrane,  with  their  associated  alterations  in  the  voice. 

Besides  the  part  which  the  nose  plays  in  olfaction,  res- 
piration, and  voice-production,  it  also  serves  as  the  chan- 
nel through  which  air  reaches  the  middle  ear.  Hence, 
imperfect  aural  ventilation  often  occurs,  with  resulting 
otitis  media,  and  sometimes  perforation  of  the  druni"- 
membrane  and  consequent  otorrhrea.  This  same  chain  of 
events  follows  the  obstruction  of  the  Eustachian  tubes  by 
growths  in  the  pharynx  or  the  pressure  of  the  hypertro- 
phied  nasal  turbinated  structures,  or  by  inflammatory 
engorgement  of  the  orifices  of  the  tubes  themselves. 
This  not  only  cuts  off  the  air-supply  from  the  tympanum 


*  See  article  on  Nose,  Neuroses  of  the. 
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by  direct  occlusion  of  its  natural  channel,  but  also  by 
interfering  with  the  motions  of  the  velum,  and  therefore 
with  the  opening  of  the  tube  by  the  tensor  palati  or 
dilator  of  the  tube.  The  intimate  an-d  direct  connection 
of  the  blood-supply  of  the  tube  and  pharynx  with  that  of 
the  middle  ear,  and  their  anatomical  continuity  of  tissue, 
favor,  furthermore,  the  extension  of  the  inflammatory 
process  from  the  one  to  the  other.  Indeed,  in  very  many 
cases  the  am-al  inflammation  is  merely  a  symptom  of 
nasal  catarrh,  and  gradually  disappears  without  special 
treatment  upon  the  removal  of  its  primary  cause. 

Inflammation  of  the  tube  may  result  in  stricture  ;  and 
in  long-standing  cases  of  salpingitis,  fatty  degeneration 
of  the  tubal  muscles  occurs  with  the  consequences  de- 
scribed above. 

These  are  by  far  the  most  common  causes  of  chronic 
catarrhal  inflammation  of  the  middle  ear.  There  is  still 
another  way,  however,  in  which  morbid  conditions  of 
the  nose  may  react  upon  the  circulation  and  upon  the 
nutrition  of  the  aural  chambers,  viz.,  through  the  reflex 
agencj'  of  the  vaso-motor  and  trophic  nerves.  I  am  led 
to  the  assumption  of  reflex  irritation  by  the  pain  and 
congestion  in  the  ear  which  occasionally  follow  the 
manipulation  of  instruments  within  the  nasal  cavities,  or 
the  application  of  caustics  or  other  remedies  to  their  lin- 
ing membrane  ;  and,  furthermore,  by  the  existence  of 
symptoms  referable  to  the  ear  (tinnitus,  pain,  etc.)  which 
cannot  be  explained  on  any  other  hypothesis. 

It  is  impossible  to  exaggerate  the  part  which  diseases 
of  the  nose  play  in  the  production  of  inflammatory  con- 
ditions of  the  middle  ear.  Between  sixty  and  seventy-flve 
per  cent,  of  all  cases  of  ear  disease  originate  primarily  in 
morbid  states  of  the  naso-pharynx,  and  the  successful 
treatment  of  middle-ear  catarrh  will  in  the  vast  majority 
of  instances  depend  upon  their  recognition  and  removal. 
So  important  is  their  relationship  that  we  may  lay  down 
the  rule,  that  the  examination  of  the  ear  should  be  begun, 
not  with  the  inspection  of  tTLe  external  meatus  and  tympanic 
membrane,  but  with  the  exploration  of  the  nasal  fossm  and 
retro-nasal  space. 

The  symptoms  of  advanced  nasal  obstruction  from 
adenoid  growths  have  been  well  described  by  Meyer  and 
others.  The  pallid  countenance  assumes  a  dull,  stupid 
expression,  and  the  cheeks  become  flabby  from  elonga- 
tion of  the  naso-labial  sulci.  The  mouth  is  kept  open, 
the  lower  jaw  depressed ;  the  gums  are  fissured  and 
cracked,  and  saliva  dribbles  from  the  mouth.  This  often 
leads  the  parents  of  the  child  to  connect  the  stupid  coun- 
tenance, and  the  deafness  which  is  nearly  always  present, 
■with  imbecility.  Some  writers  call  attention  to  the  un- 
usual prominence  of  the  front  teeth  as  a  symptom  of  ob- 
struction in  the  naso-pharynx,  and  Michel  "^  observed  in 
a  girl,  aged  eight  years,  the  inner  canthi  of  the  eye  so  de- 
pressed "that  her  countenance  wore  a  strange,  Chinese 
appearance.  Deafness  and  tinnitus  are  nearly  always 
present.  Neuralgia  is  common.  Taste  is  impaired  ;  the 
nasal  discharge  is  profuse,  excoriating  the  nostrils,  filling 
the  pharynx,  preventing  sleep,  and  provoking  suffocating 
attacks.  These  symptoms,  together  with  constant  snuf- 
fling, are  well  marked  among  children,  and  react  most 
powerfully  upon  the  general  health.  Several  of  my  pa- 
tients complained  of  a  heavy  dragging  sensation  in  the 
back  of  the  nose,  which  they  compared  to  the  presence 
of  two  heavy  weights  hanging  into  the  throat.  (The 
condition  found  was  bilateral  turbinated  hypertrophy.) 
Later  in  life  the  nostrils  become  abnormally  narrow, 
from  arrested  development  or  collapse  of  tlie  aim  nasi. 
The  speech  becomes  nasal,  the  tone  of  the  voice  dull  and 
"dead"  (Meyer).  The  tone  is  furthermore  weakened 
and  rendered  indistinct  by  the  interference  w  ith  the  mo- 
tility of  the  soft  palate  from  the  presence  of  tumors  and 
hypertrophies  of  the  turbinated  bodies.  Obstruction  in 
the  nasal  fossae  (deflected  septum,  polypi,  etc.)  prevents 
the  free  passage  of  the  voice  and  diminishes  correspond- 
ingly the  force  of  the  tone. 

Ehinoscopic  Appearances. — If  the  nasal  passages  be 
examined  at  this  stage  they  will  be  found  obstructed  by 
enlargement  of  the  turbinated  bodies  (generally  tbe  infe- 
rior), and  swelling  of  the  mucous  covering  of  the  septum. 


When  the  hypertrophy  is  anterior  the  diagnosis  can  be 
made  by  inspection  of  the  anterior  nares,  and  in  some 
cases  the  deeper  regions  of  the  nose,  and  even  the  Eusta- 
chian tubes,  can  be  seen  with  the  aid  of  a  strong  light 
and  special  inspection  apparatus.  To  the  practised  touch 
tbe  probe  is  often  an  important  auxiliary  in  the  detection 
of  posterior  hypertrophies,  but  all  such  manipulation  is 
rendered  unnecessary  by  the  ease  with  which  the  poste- 
rior nares  may  be  examined  by  reflected  light.  Anterior 
hypertrophy  appears  as  a  smooth,  globular,  or  hemi- 
spherical mass,  causing  more  or  less  complete  obstruction 
of  the  fossa.  The  swelling  occasionally  attains  a  very 
large  size,  displacing  the  septum,  or  projecting  even  from 
the  nares.  Hypertrophy  of  the  anterior  structures  does 
not,  as  a  rule,  reach  the  exti'eme  hardness  often  found  in 
the  posterior  enlargements,  nor  is  the  peculiar  raspberry 
appearance  as  frequently  met  with.  Care  should  be 
taken  not  to  confound  true  hypertrophy  with  collateral 
congestion  or  mere  puflSness.  It  is  only  in  exceptional 
cases  that  the  floor  of  the  nostrils  and  the  whole  of  the 
inferior  edge  of  the  lower  turbinated  bone  can  be  seen  in 
a  posterior  rhinoscopic  examination.  Generally  only  the 
upper  portion  of  its  posterior  end  is  visible,  the  lower 
half  being  concealed  by  the  veil  of  the  palate,  and  this 
anatomical  fact  furnishes  an  excellent  guide  in  measuring 
the  amount  of  hypertrophy.  When,  however,  the  pos- 
terior part  of  the  lower  turbinated  body  is  hypertrophied, 
it  appears  in  the  mirror,  rising  above  the  velum  to  a 
height  varying  with  the  amount  of  enlargement.  It 
often  projects  backward  over  the  palate  into  the  naso- 
pharynx, and  occasionally  extends  across  the  septum  to 
the  nostril  of  the  opposite  side.  The  inferior  meatus  may 
be  alone  occluded,  or  the  whole  naris  may  be  occupied  by 
the  hypertrophic  mass.  The  latter  is  sometimes  freely 
movable,  and  may  readily  be  mistaken  for  polypus.  It 
may  be  uniformly  smooth  or  irregularly  lobulated,  or  it 
may  be  studded  with  little  protuberances  giving  it  the 
appearance  of  a  raspberry.  It  varies  in  color  from  a 
dirty  grayish  or  yellowish-gray  color  to  a  deep  red  or 
even  purplish  hue.  In  contour  it  is  either  rounded  or 
oval ;  sometimes  its  upper  border  is  irregular  in  outline, 
occasionally  presenting  a  depression  at  its  upper  inner 
aspect. 

The  hypertrophy  is  nearly  always  bilateral  and  asso- 
ciated with  a  swollen  condition  of  the  tissue  covering 
the  middle  turbinated  bone  and  posterior  half  of  the  sep- 
tum. In  some  cases  I  have  been  able  to  demonstrate  its 
existence  even  on  the  superior  turbinated  bones.  After 
the  removal  of  the  redundant  tissues,  small  nodular 
growths  are  occasionally  seen  in  the  middle  meatus 
which  represent  localized  hypertrophies  or  polypoid 
growths  of  that  region.  The  hypertrophic  turbinated 
tissues  have  sometimes  a  wliitish,  oedematous,  almost 
hydatid  appearance,  due  to  cystic  degeneration  of  the 
mucous  membrane.  Almost  always  there  is  a  corre- 
sponding hypertrophy  of  the  tissue  covering  the  septum, 
which  bulges  into  the  fossaj  on  either  side  and  assists  in 
the  occlusion  of  the  nostril.  In  this  situation  the  hyper- 
trophied tissue  sometimes  presents  a  depression  corre- 
sponding to  the  convex  enlargement  of  the  turbinated 
bone.  Small  localized  hypertrophies  of  the.  lateral  sur- 
faces of  the  septum  are  also  observed,  presenting  the  ap- 
pearance of  papillary  growths.  Hypertrophy  of  the 
upper  posterior  half  of  the  septum  is  common  in  long- 
standing cases,  and  causes  a  bulging  on  either  side  of  the 
median  line,  which,  with  the  central  depression,  presents 
sometimes  a  heart-shaped  appearance.  The  blood-vessels 
over  the  septum  are  often  enlarged  and  tortuous.  In 
the  majority  of  cases  hypertrophy  of  the  pharyngeal 
tonsil  exists,  either  as  a  well-defined  sessile  tumor  or  as 
a  mass  of  polypoid  vegetations.  This  hypertrophy  is  at 
times  so  excessive  as  to  fill  the  entire  naso-pharynx,  oc- 
cluding the  nares  and  Eustachian  tubes,  and  pressing  the 
velum  downward  and  forward.  The  lips  of  the  Eusta- 
chian tubes  are  generally  enlarged,  tumefied,  and  red- 
dened, their  orifices  dilated  and  patulous.  This  gives 
tbe  tube  the  appearance  of  an  enlarged  cervix  uteri  in  a 
state  of  chronic  hyperplastic  inflammation.  Occasion- 
ally a  granular  condition  is  noticed,  due  to  swelling  of 
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the  muciparous  glands  of  the  tube  (tubal  tonsil  of  Ger- 
lach).  They  are  sometimes  occluded  from  pressure  of 
the  enlarged  pharyngeal  tonsil  and  hypertrophied  turbi- 
nated bodies.  Mucus  collects  in  the  orifices  of  the  tubes, 
in  the  fossae  of  Rosenmuller,  on  the  pharyngeal  vault, 
and  in  the  posterior  nares.  Usually  a  thick,  tenacious 
shred  extends  from  the  vault  of  the  pharynx  to  the  pos- 
terior border  of  the  septum.  All  secretion  must  be  re- 
moved before  a  satisfactory  diagnosis  can  be  made. 

Adenoid  growths  appear  as  sessile  or  pedunculated 
vegetations  of  varying  size,  number,  and  consistence, 
scattered  over  the  vault,  posterior  and  lateral  piiaryngeal 
walls,  and  upper  part  of  the  septum.  They  are  often 
massed  together  so  as  to  form  a  tumor  of  considerable 
magnitude.  When  removed,  they  present  the  gross  ap- 
pearances of  papilloniata.  Their  diagnosis  can  be  made 
with  the  mirror,  or,  in  ^mall  children,  by  means  of  the 
finger  introduced  behind  the  velum.  The  sensation 
communicated  to  the  finger  is  compared  to  that  obtained 
by  touching  a  hunch  of  worms.  They  bleed  readily 
when  touched,  and,  as  a  rule,  discharge  profusely.  In 
all  cases  of  deafness  in  children  the  naso-pharynx  should 
be  examined  for  these  growths  ;  if  present,  their  ablation 
is  imperative.  If  thoroughly  removed,  the  deafness  and 
nasal  discharge  rapidly,  often  immediately,  disappear  : 
and,  if  the  case  be  not  complicated  with  hypertrophic 
catarrh,  no  further  treatment  will  be  necessary. 

We  now  come  to  a  form  or  stage  of  nasal  inflamma- 
tion which  for  centuries  has  been  the  subject  of  much 
dispute,  which  is  one  of  the  most  difficult  of  affections  to 
deal  with,  and  which  in  ancient  times  excluded  its  jjos- 
sessor  from  the  privileges  of  the  priesthood,  and  in  more 
modern  days  has  actually  sufficed  for  divorce.  It  is  the 
affection  known  under  a  host  of  names,  such  as  dysodia, 
rhinostenose,  coryza  foetida,  fetid  catarrh,  dry  catarrh, 
stinknase,  punaisie,*  rhinitis  atrophica,  rhinitis  atrophica 
foetida,  etc.  ;  but  the  most  common  of  all  appellations  is 
perhaps  the  ancient  one,  ozaena,  which,  as  implied  in  its 
Greek  origin,  signifies  a  stench  from  the  nostrils.  The 
term  ozsena  is  an  unfortunate  one,  for  the  condition  is, 
properly  speaking,  not  a  disease  per  se,  but  a  symptom  of 
a  number  of  pathological  states.  Thus  it  occurs  in  all 
ulcerative  f  diseases  of  the  nasal  mucous  membrane, 
whether  from  syphilis,  cancer,  glanders,  rhinoliths,  and 
other  foreign  bodies  (in  which  latter  case  it  is  almost  in- 
variably unilateral),  phagedenic  and  other  ulcers,  and 
is  the  usual  accompaniment  of  caries  and  necrosis  of  the 
intranasal  bony  framework.  It  also  is  occasionally 
present  as  a  symptom  or  complication  of  nasal  and  post- 
nasal growths,  and  ma}'  be  symptomatic  of  simple  or 
purulent  inflammation  of  the  accessary  sinuses,  and  par- 
ticularly of  the  antrum  of  Highmore.  It  may  occur,  too, 
as  an  accidental  phenomenon  from  simple  detention  and 
decomposition  of  secretion  in  ordinary  coryza,  particu- 
larly in  children,  from  imperfect  removal  of  the  secre- 
tion ;  or  in  adults  and  children,  either  from  some  imper- 
fectly defined  so-called  "idiosyncratic"  influence  or 
from  the  presence  of  some  vice  of  constitution,  inherited 
or  acquired.  Occasionally  a  simple  inodorous  catarrh 
will  become  offensive  at  the  menstrual  epoch,  losing  its 
disagreeable  odor  during  the  decline  of  the  ovarian  dis- 
turbance ;  while  any  existing  odor  is  very  frequently  ag- 
gravated at  periods  corresponding  to  those  of  the  men- 
strual flow.  Sometimes  a  condition  resembling  it  is 
produced  by  snuff,  various  foods,  and  the  habitual  use  of 
alcohol. 

In  the  present  article  the  term  ozsena  will  not  be  used, 
and  attention  will  be  solely  directed  to  that  period  of 
nasal  inflammation  which  I  have  termed  in  my  classifi- 
cation rhinitis  cirrhoiiea,  and  which  is  used  to  denote  a 
simple  atrophic  or  cirrhotic  condition  of  the  mucous 
membrane  of  the  nasal  and  accessary  cavities,  associated 
or  not  with  corresponding  changes  in  the  bony  frame- 

*  The  term  usually  applied  by  the  French.  It  is  remarkable  that  in 
the  Ayur  Vi'da  there  is  an  affection  (iescribed  under  the  name  iJiKojie, 
which  is  represented  as  occurring  in  an  acute  and  chronic  form,  and  which 
possibly  is  the  disease  in  question. 

t  The  ancients  used  the  terms  ozsena  and  ulcer  of  the  nostrils  as  sy- 
nonymous. 


work,  and  which  is  usually  if  not  always  the  representa- 
tive of  the  third  or  last  stage  of  hypertrophic  nasal  in- 
flammation {vide  section  on  Pathology). 

It  must  not  be  understood  that  every  case  of  hyper- 
trophic catarrh,  if  left  to  itself,  will  terminate  necessarily 
in  atrophy.  The  latter  process  appears  earlier  in  some 
cases  than  in  others,  the  rate  and  time  of  its  occurrence 
being  probably  dependent  upon  peculiarities  of  constitu- 
tion, modes  of  life,  and  other  conditions  which  influence 
the  rate  of  progress  of  simple  inflammation  in  general. 
In  either  or  any  event,  it  is  usually  the  sequel  of  an  hy- 
pertrophic condition — the  legacy  of  a  neglected  or,  what 
amounts  to  the  same  thing,  a  badly  treated  catarrh. 

The  existence  of  syphilis,  or  other  diathetic  conditions 
(see  Pathology),  undoubtedly  predisposes  to  the  atrophic 
process,  and  I  am  of  the  opinion  that  the  constant  and 
habitual  use  of  alcohol  is  a  prolific  source  of  the  new  for- 
mation of  connective  tissue,  just  as  it  leads  to  similar 
changes  in  other  organs,  notably  the  liver  and  kidney. 

The  two  most  prominent  symptoms  of  ozaena  are  the 
horrible  odor  and  the  special  tendency  to  crust-forma- 
tion. The  crusts  vary  in  color  from  a  dirty  brownish- 
gray  or  greenish-yellow  to  a  pronounced  blackish  or 
coal-black  hue.  They  exhibit  also  varying  degrees  of 
consistency,  from  soft,  easily  friable,  to  tough,  leathery 
masses,  and  sometimes  acquire  a  stony  hardness  which 
may  lead-to  their  confusion  with  dense  foreign  bodies. 
Uniform,  or  distinctly  laminated  in  structure,  they  ad- 
here with  great  tenacity  to  the  mucous  membrane,  from 
which  they  are  separated  at  intervals  varying  from  two 
or  three  days  to  several  weeks,  as  casts  of  the  regions 
which  they  occupy.  Occasionally  the  posterior  nares 
become  complete!}'  occluded,  and  the  two  obstructing 
crusts  become  connected  by  a  band  over  the  posterior 
edge  of  the  vomer,  so  that  when  detachment  takes  place 
the  expectorated  crust  presents  an  appearance  not  unlike 
that  of  a  pair  of  eye-glasses. 

They  occur  in  all  portions  of  the  nose  and  nasal 
pharynx,  and  their  expulsion  is  often  attended  with  great 
difficulty.  They  are  sometimes  detached  during  sleep, 
when  they  may  give  rise  to  symptoms  of  sudden  suffoca- 
tion from  their  presence  at  the  entrance  of  the  laryngeal 
vestibule.  Their  separation  is  effected  by  the  accumula- 
tion beneath  them  of  a  fetid  muco-purulent  secretion. 
This  exudes  from  the  under-surface  of  the  crust,  and 
bathes  its  surface  with  a  thick  discharge,  in  which  the 
hardened  mass  is  partially  macerated  and  expelled,  leav- 
ing an  abraded,  bleeding  surface  at  the  points  of  adhe- 
sion. The  stench  is  generally  intensified  during  the  de- 
tachment of  the  crusts. 

This  tendency  to  inspissation  of  the  discharge  and  the 
formation  of  crusts  is,  in  a  great  measure,  due  to  abnor- 
mal increase  in  the  capacity  of  the  nasal  chambers,  but 
it  is  doubtless  also,  to  some  extent,  encouraged  by  the 
atrophy  of  the  erectile  and  other  sensitive  tissues,  and 
the  consequent  diminution  in  the  reflex  excitability  of 
the  nasal  apparatus. 

The  amount  of  discharge  varies  greatly  in  different 
cases.  At  times  it  is  so  profuse  that  it  necessitates  the 
constant  use  of  the  handkerchief,  while  at  others  it  is 
only  trifling  in  amount.  This  has  led  some  writers  to 
describe  two  varieties  of  the  disease,  a  moist  and  a  dry 
atrophy. 

The  destruction  of  function  which  atrophy  of  the  in 
tranasal  structure  involves  will  naturally  vary  according 
to  the  region  principally  involved  by  the  disease.  The 
senses  of  smell  and  taste  are  usually  impaired,  or  may  be 
entirely  destroyed. 

Rhinoscopie  Appearances. — The  external  nose  is  either 
normal  in  appearance  or  presents  a  variety  of  unnatural 
positions.  The  depressed,  flat,  and  saddle-shaped  nose 
which  is  characteristic  of  disappearance  of  the  cartilagi- 
nous septum  is  rarely  met  with  in  simple  atrophic  rhinitis. 
The  changes  in  the  external  nose  will  depend  upon  the 
extent  to  which  the  destructive  process  has  advanced 
within  the  nostril.  The  abrogation  of  the  respiratory 
function  of  the  nostrils  leads  to  impairment  of  the  mo- 
tions of  the  alse  nasi,  and  quite  often  the  apex  of  the  nose 
is  tilted  upward,  so  that  the  anterior  nares  look  more  or 
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less  directly  forward.  This  elevation  of  the  tip  of  the 
aose  is  also  met  with  in  obstruction  of  the  posterior  parts 
of  the  nostril,  and  In  adenoid  growths  of  the  nasal 
pharynx. 

The  mucous  membrane  of  the  dilated  nostril,  after  the 
removal  of  the  secretion,  is  thin  and  smooth,  and  of  a 
pale  reddish  or  dirty  gray  hue.  Ulceration  is  not  met 
with.  According  to  my  experience,  in  simple  atrophy 
the  cirrhotic  process  is  most  marked  in  the  -respiratory 
region,  the  lower  turbinated  bone  being,  in  many  in- 
stances, reduced  to  a  mere  rudiment,  allowing  in  some 
cases  a  perfect  view  of  the  posterior  nasal  region.  The 
middle  turbinated  structures  are  either  atrophied  or,  as 
is  often  the  case,  simply  hypertrophied,  and  hang  in  the 
dilated  meatus  like  polypi.  When  extensive  atrophy 
exists,  the  posterior  upper  wall  of  the  nostril  (pars  sphe- 
noidalis)  can  be  seen  pi-oducing  the  appearance  of  a  more 
or  less  lobulated  growth.  In  rare  cases  the  pars  nasalis 
and  the  upper  turbinated  bones  can  be  distinctly  seen. 
The  changes  described  above  are  usually  found  in  both 
nostrils,  but  cases  are  occasionally  met  with  in  which 
the  atrophic  process  is  limited  to  a  single  nostril,  and  this 
apparently  independently  of  pre-existing  or  concomitant 
antral  disease. 

Pathology  asd  Pathological  Anatomy. — The  fol- 
lowing account  of  the  pathology  and  pathological  anat- 
omy of  intranasal  in- 
flammation is  based 
mainly  on  an  anatomi- 
cal study,  now  extend- 
ing over  a  period  of  over 
seven  years,  of  a  large 
number  of  inflammatory 
growths  removed  from 
dlSerent  portions  of  the 
nasal  chambers,  and  at 
all  stages  of  the  catarrha  1 
process.  These  obser- 
vations were  flrst  pub- 
lished in  the  Medical 
Neirs  for  October  4, 
1884.* 

I.  The  changes  found 
in  common  catarrhal  in- 
flammation of  the  nasal 
passages  are  pathologi- 
cally separable  into 
three  distinct  groups, 
corresponding  to  the 
three  clinical  stages  of 
the  disease,  viz. ,  the  sim- 
ple inflammatory,  the 
hypertrophic,  and  the 
atrophic. 

The  gross  anatomical 
appearances  of  the  first 
stage  consist  essentially 
in  localized  or  diffuse 
injection,  with  moderate 
swelling  of  the  tissues. 

There  is  very  little,  if  any,  swelling  of  the  mucous 
membrane  proper,  the  main  condition  being  repeated 
engorgement  of  the  erectile  bodies.  Portions  of  the  mu- 
cous and  underlying  tissues  removed  with  the  snare  bleed 
freely,  are  soft  to  the  touch,  can  generally  be  flattened 
out  with  the  finger,  and,  when  thrown  into  alcohol,  sink 
slowly  to  the  bottom  of  the  vessel.  They  are  uniformly 
smooth  in  contour,  and  present,  when  first  removed,  a 
dark  purplish  and  mottled  look  on  the  upper  surface, 
while  on  the  under-aspect  the  peculiar  spongy  appear- 
ance of  the  lacerated  and  dilated  erectile  body  can  be 
distinctly  made  out.  Under  the  microscope  the  ap- 
pearance which  immediately  strikes  the  eye  is  the  enor- 
mously dilated  and  engorged  condition  of  the  erectile 
spaces   and  the   extreme  tenuity  of  their  walls.     The 

*  The  drawings  whicli  illustrate  the  text  were  made  from  anatomical 
specimens  in  the  pathological  laboratory  of  the  Johns  Hopkins  Hospital, 
kindly  placed  at  my  disposal  by  Professor  Conncilman. 


Fig.  4884. — Microscopical  Appearance  of  the  Erectile  Cells  in  Coryza. 


latter  are  often  reduced  to  the  merest  shred,  resembling 
the  meshes  of  a  delicate  web.  Occasionally,  large,  irreg- 
ular spaces  are  observed,  which  doubtless  result  from 
rupture,  either  before  or  during  the  compression  pro- 
duced by  the  snare.  In  some  cases  small  haemorrhages 
are  discoverable  in  the  submucous  tissue.  I  have  not 
met  with  any  notable  changes  in  the  mucous  membrane. 
The  epithelial  layer  is  usually  intact,  and,  beyond  per- 
haps a  slight  amount  of  cellular  infiltration  of  the  sub- 
mucous tissues,  there  is  nothing  to  call  for  special  re- 
mark. An  excellent  idea  of  the  condition  of  the  erectile 
cells  in  the  first  stage  may  be  derived  from  inspection  of 
the  accompanying  drawing,  in  which  we  have,  too,  the 
probable  microscopical  picture  of  coryza.  *  In  the  case 
from  which  the  section  was  taken,  the  nasal  passages 
presented  the  appearances  commonly  observed  in  the  con- 
dition known  as  coryza,  and  In  the  permanent  puffy 
condition  found  in  more  chronic  inflammation,  the  most 
noticeable  being  intense  engorgement  of  the  cavernous 
tissue,  especially  well  marked  over  the  lower  half  of  the 
middle  and  posterior  portion  of  the  inferior  turbinated 
body.  Upon  cutting  into  the  engorged  bodies  with  a 
scalpel  the  blood,  which  flowed  freely,  could  be  squeezed 
from  them  as  water  from  a  sponge.  The  mucous  mem- 
brane of  the  maxillary  sinuses  was  not  in  the  slightest 
degree  tumefied,  and  presented  simply  a  more  or  less 

cyanotic  appearance. 

Under  the  microscope 
the  condition  which  at 
once  attracts  the  eye  is 
the  enormous  dilatation 
of  the  erectile  spaces  and 
the  extreme  tenuity  of 
the  intercellular  walls. 
Here  and  there  rupture 
of  the  latter  had  oc- 
curred from  the  enor- 
mous blood-pressure, 
and  two  or  more  spaces 
in  this  way  communi- 
cated. Along  the  inner 
walls  of  the  dilated 
spaces  were  seen  con- 
gregations of  lymphoid 
corpuscles,  and  in  some 
of  them  collections  of 
fibrinous  exudation. 

The  mucous  mem- 
brane proper  presented 
no  noticeable  pathologi- 
cal change.  The  epithe- 
lial layer  was  intact.  At 
some  places  it  seemed 
slightly  thicker  than  at 
others,  but,  beyond  a 
moderate  amount  of  cel- 
lular infiltration  of  the 
tissues  beneath  the 
basement  membrane, 
there  was  nothing  in 
the  mucous  layers  to  call  for  special  remark. 

Jutting  out  from  and  attached  to  the  wall  of  the  cen- 
tral sinus  (in  the  diagram)  was  a  well-formed  parietal 
thrombus,  to  which  I  would  like  to  call  particular  atten- 
tion. 

Here,  too,  is  illustrated  the  minute  anatomy  of  the 
puffy  condition  or  state  of  permanent  dilatation  of  the 
erectile  spaces  which  characterizes  the  second  period 
of  the  simple  inflammatory  stage  before  hypertrophic 
changes  have  developed,  and  to  which  I  have  called 
attention  elsewhere  (see  Classification). 

Of  great  interest,  too,  is  the  formation  of  the  parietal 
thrombus,  as  Illustrative  of  a  mode  of  obliteration  of  the 
erectile  spaces  heretofore  unrecognized. 
In  the  second,  or  hypertrophic  stage,  the  gross  appear- 

•  These  observations  were  first  brought  before  the  American  Laryn- 
goloencal  Association  In  June,  1886,  in  a  paper  entitled  A  Contribntion  to 
the  Pathological  Histology  of  Acute  and  Chronic  Coryza.  See  Transac- 
tions, and  also  New  York  Medical  Journal  for  August  22,  1885. 
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ances  vary  considerably.  The  growths,  when  removed, 
are  either  round  or  oval  in  contour,  uniformly  smooth 
or  irregularly  lobulated,  or  covered  with  little  protuber- 
ances, giving  them  the  appearance  of  a  raspberry.  Fre- 
quently, when  the  loop  of  the  snare  is  disengaged  from 
the  hypertrophied  tissue,  a  small  shred  or  stem  projects 
from  the  under  surface  of  the  latter,  which,  together 
with  the  smooth  upper  surface  of  the  growth  and  its 
rounded,  folded  inward  edges,  presents  a  striking  resem- 
blance to  a  mushroom.  The  hypertrophies  vary  in  color, 
from  a  dirty  grayish  or  yellowish-gray,  to  a  red,  and 
even  purplish  hue.  The  color  and  density  of  the  hyper- 
trophy vary  with  its  age.  The  older  the  growth,  the 
paler  the  color  and  the  harder  the  consistency. 

Cross-section  with  a  knife  discloses  often  a  peculiar 
nutmeg  appearance,  due  to  the  interlacing  fibrous  bands 
and  the  dark-brownish  aspect  of  the  blood  in  the  erectile 
spaces.  In  other  cases  this  nutmeg  appearance  is  not 
well  marked,  the  whole  tissue  being  converted  into  a 
dense,  fibrous  mass.  These  masses  are  incompressible, 
and  sink  immediately  when  thrown  into  the  preserving 
fluid.  They  are  sometimes  covered  with  little  granular 
or  papillary  projections. 

The  microscopical  appearances  vary.  In  all,  the  most 
remarkable  is  tlie  conversion  of  the  walls  of  the  erectile 
spaces  into  dense  fibrous  bands,  which,  in  contracting, 
obliterate  more  or  less 
completely  the  erectile 
cells.  *  These  latter  pre- 
sent numerous  irregu- 
larities in  outline,  and, 
in  those  places  where  the 
fibrous  change  is  most 
marked,  contain  very 
little,  or  are  altogether 
destitute  of,  blood.  This 
fibrous  process  invades 
the  submucous  tissues, 
and  converts  them,  too, 
into  a  fibrous  mass  in 
which  their  glandular 
elements  disappear.  The 
latter  are  apparently  de- 
stroyed or  obliterated, 
not  only  as  the  mechan- 
ical result  of  the  con- 
traction of  tHe  new- 
formed  tissue,  but  also 
by  cellular  infiltration 
of  the  glandules  them- 
selves. The  latter  is  of 
two  kinds,  an  intra-  and 
peri-acinal. 

"When  the  fibrous  pro- 
cess is  confined  to  the 
deeper  layers,  the  epi- 
thelium is  usually  in- 
tact. When,  however, 
the  structures  immedi- 
ately under  the  basement 
membrane  are  invaded  by  the  round-cell  infiltration,  the 
epithelial  layer  is  notably  thickened,  often  in  an  irregular 
manner.  This  thickening  is  most  marked  in  the  undula- 
tions of  the  free  surface.  Occasionally  the  epithelial 
proliferation  assumes  the  form  of  distinct  filamentous 
papillary  growths,  which  are  beautifully  shown  under  the 
microscope. 

In  some  places  the  epithelial  cells  are  filled  with  a 
granular  detritus,  or  are  altogether  wanting.  The  latter 
occurs  when  the  fibrous  process  encroaches  on  the  super- 
ficial layers  and  obliterates  their  blood  supply.  When 
this  occurs,  the  epithelium  may  be  entirely  gone  over  a 
— k 

*  This  connective  tissue  formation  has  also  been  studied  by  Seiler  (Dis- 
eaues  of  the  Throat,  Philadelphia,  1888,  p.  197)  and  BoBworth  (New  York 
Medical  Record,  June  10,  1882).  Seiler  found  the  epithelium  intact, 
although  some  fatty  degeneration  of  the  cells  had  taken  place.  In  Bos- 
worth's  sections  the  epithelial  layer  was  greatly  thickened.  The  myxo- 
matous change  which  takes  place  in  the  fibrous  tissue,  and  which  is 
mentioned  by  Seiler,  I  have  also  observed. 


Fig.  4886. — Buds  or  Bulbous  Processes  projecting  from  the  Walls  of  the  Cavernous 
Sinuses. 


considerable  extent  of  surface,  nothing  being  left  but  the 
basement  membrane.  When  all  the  layers  are  involved 
in  the  shrinking  of  the  new-formed  tissue,  the  surface  of 
the  growth  is  often  thrown  into  small,  pear-shaped  pro- 

J'ections  or  knobs,  which  consist  entirely  of  fibrous  tissue, 
am  inclined  to  believe  that  these  knobs  may  subse- 
quently become  detached,  and  that  this  process  of  de- 
tachment maybe  one  step  in  the  future  atrophy  of  the 
membrane.  For,  if  the  histories  of  certain  cases  of 
atrophic  rhinitis  be  carefully  taken,  it  will  appear  that, 
from  time  to  time,  there  are  found  in  the  discharge  from 
the  nose,  during  the  hypertrophic  stage,  small  nodular 
masses,  which  are  described  by  the  patients  as  "  little 
pieces  of  flesh."  They  will  affirm,  furthermore,  that, 
when  this  has  occurred,  the  nostrils  are  perceptibly  freer, 
and,  encouraged  by  this  false  hope,  which  they  take  as 
an  evidence  of  return  to  the  healthy  condition,  they  neg- 
lect treatment  and  allow  the  disease  to  go  on  to  the  atro- 
phic stage.  I  have  not  met  with  any  mention  of  this 
clinical  fact  in  the  writings  of  others,  and  am  inclined  to 
the  oijinion  that  the  "  pieces  of  flesh  "  are  none  other 
than  these  polypoid  knobs  of  fibrous  or  papillomatous 
tissue,  and  that  their  expulsion  may  be  regarded  as  an 
index  of  approaching  tissue  destruction. 

Before  leaving  this  brief  consideration  of  the  hyper- 
trophic stage,  I  wish  to  call  attention  to  an  appearance 

which  I  have  twice  met 
with,  viz.,  the  oblitera- 
tion of  the  lumen  of  the 
erectile  spaces  by  masses 
of  round  cells  which 
resemble  the  white  cor- 
puscular elements  of  the 
blood. 

I  also  wish  to  call  at- 
tention to  certain  buds 
or  bulbous  processes 
which  in  the  hypertro- 
phic stage  are  occasion- 
ally found  jutting  out 
from  the  walls  of  the 
cavernous  sinuses,  and 
which  are  made  up  of 
outgrowths  from  the 
newly  formed  connec- 
tive tissue.  These  ap- 
pearances were  first 
pointed  out  to  me  by 
my  friend  Professor 
Councilman,  of  the 
Johns  Hopkins  Univer- 
sity, who  had  taken  one 
of  my  sections  for  ex- 
amination. 

Projecting  inward, 
they  form  bulbous  pro- 
cesses or  septa  of  vary- 
ing thickness,  which 
sometimes  interlace, 
sometimes  form  bands 
which  connect  one  portion  of  the  sinus-wall  with  another, 
thus  constituting  another  factor  in  the  division  and  ob- 
literation of  the  cavernous  spaces.  Care  should  be  taken 
not  to  confound  them  with  the  remains  of  a  thinned  and 
ruptured  intercellular  wall ;  in  the  latter  case  a  similar 
projection  will  usually  be  found  at  a  point  diametrically 
opposite  to  that  occupied  by  the  projecting  band. 

We  have,  then,  four  modes  of  obliteration  of  the  erec- 
tile spaces  in  nasal  inflammation  ; 

1.  By  the  contraction  of  the  newly  formed  intercellular 
fibrous  bands. 

3.  By  obliteration  of  their  lumen  by  masses  of  round 
cells  which  resemble  the  white  corpuscular  elements  of 
the  blood. 

3.  By  the  formation  of  thrombi  in  certain  cases. 

4.  By  the  process  of  septa-formation. 

The  transition  of  the  first  stage  into  the  hypertrophic 
does  not  seem  to  me  to  depend  necessarily  upon  the  pres- 
ence of  constitutional  disease,  or  vice  of  constitution, 
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Inherited  or  acquired.  While  it  Is  true  that  certain  dia- 
thetic diseases  predispose,  other  things  being  equal,  to 
the  development  of  this  fibrous  tissue  in  excess,  the  same 
takes  place  in  the  perfectly  health}',  and  in  those  who  are 
free  from  the  slightest  trace  of  constitutional  taint.  In 
the  hypertrophic  erectile  bodies  -svhich  I  have  removed 
from  syphilitic  patients,  the  fibrous  tissue  was  notably 
excessively  developed,  and  that  this 
disease  predisposes  to  the  subsequent 
atrophy  of  the  tissue,  I  think  there 
can  be  no  doubt.  It  is,  indeed,  doubt- 
less true  that  certain  diathetic  con- 
ditions, and  especially  the  inherited 
form  of  syphilis,  as  well  as  certain 
Imperfectly  understood  personal  pe- 
culiarities, exert  an  important  influ- 
ence in  the  determination  of  the 
atrophic  stage  of  rhinitis  ;  but  there 
is  a  form 
which,  in  the 
present  state 
of  our  knowl- 
edge, is  indic- 
ative of  no 
particular 
d3"scrasia, 
traceable  t  o 
no  particular 
vice  of  consti- 
tution, occur- 
ring in  the 
healthy  as 
well  as  in  the 

badly  nourished  and  cachec- 
tic, the  clinical  and  histologi- 
cal history  of  which  contains 
nothing  to  differentiate  it  from  Fio.  4886.-Enormons  Hypertro- 
the  atrophic  stage  of  a  simple  phy  o(  the  Macous  Membrane 
catarrhal  inflammation.  ^^^  Underlying  Straotures  of 

nT     „i.i„,-*;.,  .,„ ^h  ,■«„•*«*«       the  Septum  Nariam.      (Drawn 
.  Is  rhinitis  ever  ab  initio      ^^  ^  g_  Abbott.) 

atrophic  ?    In  the  absence  of 

direct  histological  proof  of  such  an  occurrence  ;  in  con- 
sideration of  the  rapidity  with  which,  in  some  cases, 
the  hypertrophic  variety  passes  into  the  atrophic ;  in 
view  of  the  many  obvious  difficulties  in  the  way  of  cer- 
tain historical  data  in  its  favor,  and  in  the  light  of  ana- 
tomical investigation,  I  think  that,  for  the  present,  at 
least,  this  question  must  be  answered  in  the  negative. 
The  strongest  argument  in  favor  of  the  independent  ori- 
gin of  the  atrophic  form  is  the  alleged  occurrence  of 
ozeena  in  the  newly  born — that  is  to  say,  atrophic  changes 
show  themselves  at  a  period  too  soon  after  birth  to  war- 
rant the  assumption  of  a  pre-existing  chronic  catarrhal 
inflammation.  It  seems  to  me  that  this  objection  is  suffi; 
ciently  answered  by  the  by  no  means  violent  assumption 
of  the  previous  existence  of  an  intrauterine  catarrh.* 

That  atrophic  rhinitis  always  appears  as  the  sequel  of 
a  pre-existing  catarrhal  inflammation  is  rendered  highly 
probable  from   a  number  of  clinical   and   pathological 

*  In  this  way,  too,  doubtless  arise  other  affections  of  the  nasal  passages 
and  throat  which  are  supposed  to  date  their  first  appearance  from  or  dur 
inf:  the  birth  of  the  child.  To  digress  still  further.  It  has  always  ap- 
peared to  me  that  the  so-called  purulent  coryza  or  catarrh  of  the  newly 
born,  when  not  the  result  of  gonorrhoeal  inoculation,  may  have  a  similar 
origin,  and  does  not,  as  Weber,  Frankel,  and  others  maintain,  arise  from 
infection  through  the  lencorrhceal  discharge  of  the  mother.  While  not 
absolutely  denying  the  pos-sibility  of  such  an  occurrence  in  certain  excep- 
tional cases.  I  am  rather  inclined  to  regard  it  in  the  same  light  that  I 
would  the  time-honored  asseveration  of  the  unfortunate  who  is  absolutely 
certain  that  he  contracted  his  clap  from  "  a  woman  with  the  whites."  It 
is  highly  improbable  that  either  a  simple  lencorrhceal  or  lochial  discharge 
has  the  power  of  exciting  a  purulent  inflammation  of  the  nasal  passages, 
and  were  experiments  made  to  determine  this  iwint,  they  would  probably 
give  the  negative  result  which  followed  Zweifel's  experiments  on  the  con- 
junctiva with  the  lochial  discharge.  Moreover,  the  nostrils  of  the  child 
are  naturally  more  or  less  protected  by  the  mucous  secretions  of  the  ma- 
ternal passages,  which,  in  turn,  would  serve  to  dilute  to  a  great  extent, 
should  such  exist,  the  irritative  qualities  of  the  lencorrhceal  matter.  In 
the  absence,  therefore,  of  gonorrhoea  in  the  mother,  it  is  more  probable 
that  the  disease  originates  at  some  period  of  intrauterine  life,  and  not 
during  the  transit  of  the  child  through  the  maternal  passages.  The  only 
argument  in  favor  of  Frankel's  view  is  the  obviously  insufficient  one, 
that  in  .such  cases  the  existence  of  leucorrhoea  in  the  mother  may  be  de- 
monstrated. 


Fig.  4887.— The  Hypertrophic  Stage  of  BhinitlB 
Chronica. 


facts.  If  the  clinical  history  be  accurately  taken,  it  will 
point  to  a  pre-existing  catarrhal  process.  As  has  been 
indicated  above,  the  rapidity  with 
which  the  hypertrophic  passes  into 
the  atrophic  form  of  rhinitis  is  pro- 
portionate, in  all  probability,  to  the 
possession  of  some  constitutional 
taint,  such  as  the  congenital  or  ac- 
quired form  of  syphilis.  The  early 
appearance  of  atrophy  in  some  cases 
is  dependent  doubtless,  too,  upon 
certain  modes  of  life  and  other  con- 
ditions which  in- 
fluence the  rate  of 
progress  in  simple 
nasal  inflamma- , 
tion  in  general,  I  j 
have  seen  it  also 
occur  with  rapid- 
ity after  the  pro- 
found impression 
madeupon  the  nu- 
trition of  the  parts 
as  the  result  of 
acute  systemic  dis- 
ease. If  the  pa- 
tient be  not  under 
intelligent  special 
observation  from 
the  outset,  it  may 
be  difficult  to  es- 
tablish with  cer- 
tainty the  chrono- 
logical relationship  of  the  two  stages  ;  but  so  far  as  my 
observation  goes,  I  have  never  been  able  to  satisfy  myself 
of  the  independent  origin  of  the  atrophic  form. 

In  this  connection  it  is  worthy  to  note  that  the  transi- 
tion of  hj'pertrophy  into  atrophy  does  not  necessarily  im- 
ply the  existence  of  ozaena.  I  now  and  then  see  cases  in 
which  the  most  widespread  atrophy  has  occurred,  and  in 
which  the  capacity  of  the  nasal  chambers  is  greatly  in- 
creased, in  which  no  odor  can  be  detected,  and  I  have 
removed  portions  of  membrane  from  the  nose  which 
showed  under  the  microscope  marked  atrophic  changes, 
in  which  no  symptoms  of  ozsena, 
strictly  speaking,  were  present. 
H«w  is  the  fact  fo  be  explained 
that  in  some  cases  in  which 
extensive  atrophy  has  oc- 
curred there  is  an  absence 
of  the  characteristic  odor 
of  ozaena,  while  in  others 
(exclusive,  of  course,  of 
pre-existing  disease  of 
the  accessory  sinuses) 
in  which  the  destruc- 
tion is  less  exten- 
sive, there  is  pro- 
nounced fetor  ? 
It  is  insufficient 
here  to  urge  the 
operation  of  ab  ex- 
tra influences,  or 
the  theory  of  simple  de- 
composition. Does  not 
the  presence  of  the  pecu- 
liar odor  depend  rather 
upon  agencies  operating 
within  the  organism  than 
upon  those  which  ap- 
proach from  without?  In  other  words,  is  not  the  atrophy 
that  results  from  simple  inflammation  less  liable,  other 
things  being  equal,  to  give  rise  to  the  characteristic  stench 
than  that  which  depends  upon  constitutional  causes  ?  * 

*  I  have  shown  elsewhere  (Congenital  Syphilis  of  the  Throat,  Amer. 
Journ.  of  the  Med.  Sci.,  October,  1880)  that  the  deeper  naso-pharyngeal 
lesions  of  congenital  syphilis  are  found  more  frequently  among  females, 
a  fact  which  may  partially  explain  the  common  occurrence  of  ozsna 
among  young  girls  at  or  near  the  age  of  puberty. 


Fio.  4888.— Atrophic  Rhinitis. 
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The  pathological  history  of  "ozfena''  is,  moreover, 
that  of  the  conversion  of  hypertrophic  changes  into  those 
of  an  atrophic  form.     In  the  rhino- 
scopic  image,  in  the  microscopic  sec- 
tion, the  processes  of  hypertrophy 
and  atrophy  are  found  side  by  side. 
More  than  that ;  the  atrophic  changes 
are  more  pronounced  in  situations 
in  which  the  catarrhal  inflammation 
originally  developed.     Thus,  for  ex- 
ample, if  the  disease  originate  as  a 
catarrh  of  the  maxillary  sinus,  the 
atrophy  is  more 
pronounced     i  n 
the  latter  situa- 
tion,   the 


Fig.  4889. — Transition  Stage  from  Hypertrophic 
to  Atrophic  Khinitis. 


mucous  m  e  m  - 
brane  proper 
presenting  evi- 
dences of  simple 
or  hypertrophic 
catarriial  inflam- 
mation. If,  on 
the  other  hand, 
the  disease  com- 
mence in  the 
fossse,  the 
morbid  condi- 
tion of  the  sinus, 
if  such  exist,  is 
that  of  simple  or 
hypertrophic  in- 
flammation. Fi- 
nally, as  the  hy- 
pertrophic variety  almost  invariably  commences  in  the 
respiratory  portion  of  the  nostril,  so  in  the  atrophic  form, 
the  region  of  the  inferior  meatus,  the  classical  seat  of 
atrophy,  is  the  first  to  be  destroyed. 

Weighty  evidence  in  support  of  the  position  that  atro- 
phy is  always  preceded  by  catarrhal  inflammation,  is 
furnished  by  the  microscope.  Here  the  processes  are 
either  found  side  by  side  in  the  section,  or  portions  of  the 
membrane  show  signs  of  atrophy,  while  in  others,  where 
the  process  is  less  ad- 
vanced, hypertrophic 
changes  are  discov- 
ered. 

I  have  never  had 
the  opportunity  of  a 
thorough  post-mor- 
tem examination  of  a 
case  of  ozaena,  but  I 
have  found  the  es- 
sential changes  de- 
scribed by  others — 
the  process  of  con- 
traction, destruction 
of  glandulae,  etc., 
in  the  hypertrophic 
membrane  removed 
with  the  snare  —  a 
condition  of  turbin- 
ated  cirrhosis,  so  to 
speak,  so  that  I  am 
forced  to  regard  this 
atrophy  of  the  mem- 
brane, which  may 
with  propriety  be 
called  rhinitis  cirrho- 
iica,  as  the  sequel  of  Fio.  4890.— Atrophic  Ehinitie  (Syphilitic), 
a  pre-existinff  hvner-  ^^^  characteristic  cicatrices  are  seen  on  the 
+   "  .  .  J  5*'  posterior  end  of  the   inferior  turbinated 

trophic      condition,      toone. 

At  no   stage  of  the 

catarrhal  or  atrophic  process  have  I  ever  met  with  ulcer- 
ation. 

An  opportunity  is  rarely  offered  for  the  histological 
study  of  pure  uncomplicated  atrophy  of  the  nasal  mu- 
cous membrane.  Such  chances  belong  to  the  accidental 
discoveries  of  the  post-mortem  table,  and  it  is  therefore 


only  in  a  few  isolated  cases  that  its  pathological  histol- 
ogy has  been  recorded.  Among  these  the  most  carefully 
studied  are  those  of  Bugen  Frankel'''  and  Hermann 
Krause.'^' 

When  the  nasal  cavities  are  exposed,  they  are  found 
filled  with  a  dirty,  discolored,  foul-smelling  mucus  and 
crusts.  Upon  removing  these,  the  atrophied  mucous 
membrane  is  seen  to  be  of  a  pale  ashj'-gray  or  dirty 
brownish  color,  its  surface  either  smooth  or  glazed,  or 
thrown  into  folds,  giving  it  more  the  appearance  of 
a  serous  than  a  mucous  membrane  (Zuckerkandl ""). 
Dense  in  consistence,  it  can  sometimes  lae  stripped  with 
ease  from  the  underlying  periosteum.  Associated  with 
this  thinning  of  the  mucous  membrane  is  always  more 
or  less  corresponding  atrophy  of  the  bony  framework, 
and  especially  of  the  inferior  and  middle  turbinated 
bones.  Zuckerkandl,  who  has  studied  the  different 
phases  of  atrophy  of  the  turbinated  bones  in  morbid 
specimens,  finds  that  in  the  mildest  grades  of  atrophy 
there  is  simply  thinning,  with  rupture  of  continuity,  or 
occasionally  perforation  of  the  bone.  Later  on,  the  free 
convex  edge  of  the  bone  becomes  straight,  or  even  con- 
cave, and,  as  the  process  goes  on,  it  is  reduced  to  a  mere 
ridge  along  the  wall  of  the  nostril.  These  changes  are 
more  pronounced  in  the  respiratory  region,  but  not  in- 
frequently invade  the  olfactory  area. 

The  histological  picture  is  simply  that  of  a  gradual 
atrophy  or  wasting  away  of  the  diflerent  layers  of  the 
mucous  membrane,  and  the  conversion  of  their  individ- 
ual elements  into  fibrous  connective  tissue,  a  purely 
cirrhotic  or  sclerotic  process.  The  free  surface  of  the 
mucosa  is  either  completely  deprived  of  its  epithelium, 
or  covered  with  cells  of  varying  size  and  contour — • 
round,  polygonal,  or  spindle-shaped — with  cloudy  con- 
tents and  illy-defined  nuclei.  Here  and  there  it  is  covered 
with  a  fine  detritus,  which  probably  represents  the  re- 
mains of  the  epithelial  cells.  Frankel  found  embedded, 
in  a  mass  of  round  and  spindle  cells  a  number  of  small 
oval  or  rounded  nodules,  of  a  transparent,  homogeneous 
appearance,  which  were  found,  upon  examination  with 
the  higher  powers  of  the  microscope,  to  consist  of 
broken-down  cells  and  nuclei,  and  which  were  more  or 
less  completely  isolated  from  the  tissues  in  their  vicinity 
(as  a  rule,  in  the  neighborhood  of  the  free  surface). 
Frankel  regards  these  circumscribed  nodules  as  the 
representatives  of  a  retrograde  metamorphosis  of  small 
cells  and  nuclei — a  process  presenting  a  certain  resem- 
blance to  the  infiltration  of  cells  and  nuclei  of  the  sub- 
epithelial layer  of  the  vocal  cords  in  certain  forms  of 
phthisis. 

The  subepithelial  layers  are  either  crowded  with  round 
and  spindle  cells,  represented  by  a  ground  substance 
(stroma)  of  fibrous  tissue,  or  are  converted  into  a  dense 
structure  composed  of  bands  of  fibrous  connective  tissue 
running  parallel  with  the  free  surface  of  the  membrane, 
and  enclosing  in  its  substance  round  and  spindle  cells, 
sometimes  rnassed  together,  the  long  diameters  of  the  lat- 
ter being  also  parallel  with  the  free  surface.  Here  and 
there,  either  lying  between  the  meshes  of  the  fibrous  tis- 
sues, or  within  the  substance  of  the  spindle  cells  them- 
selves (Frankel),  pigment  masses  are  found  which  con- 
sist of  an  amorphous  granular  matter,  and  which  are 
more  often  met  with  in  the  upper  layers  of  the  mem- 
brane, and  which  disappear  as  the  periosteum  is  ap- 
proached. In  the  cases  of  Krause,  the  round  and  spindle 
cells  either  contained  a  cloudy,  granular  protoplasm,  or 
had  lost  their  contour  and  become  converted  into  a  fatty 
detritus.  Krause,  moreover,  found  everywhere,  inter- 
spersed among  the  different  layers,  masses  of  fat  granules, 
either  assuming  the  form  of  spindle  cells  or  arranged  in 
rows  alongside  of  each  other.  In  addition  to  these,  which 
should  not  be  confounded  with  pigment,  groups  of  fat- 
globules  were  discovered,  which  presented  a  light,  gray- 
ish-yellow coloration,  and  which,  together  with  the  fatty 
degeneration  of  the  cellular  infiltration,  are  regarded  by 
Krause  as  the  cause  of  the  odor  in  the  disease  (vide  infra). 

The  glands  either  show  no  remarkable  changes  in 
structure  and  number,  being  simply  surrounded  by  a 
round-cell  infiltration  in  different  grades  of  degenera- 
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tion,  or  their  lumen  may  be  so  encroached  on  by  the 
newly  formed  connective  tissue  as  to  cause  their  com- 
plete disappearance.  This  latter  results  not  only  from 
the  compression  of  the  acini,  but  also  from  the  inter- 
ference with  their  vascular  supply  through  the  diminu- 
tion in  the  calibre  of  the  blood-vessels  of  the  affected 
area.  The  changes  which  bring  about  this  contraction 
consist  in  thickening  of  the  adventitia,  with  correspond- 
ing narrowing  of  the  lumen  of  the  vessel. 

In  FrSnkel's  case,  the  lumen  of  the  smaller  vessels  of 
the  olfactory  region,  and  especially  the  arteries,  was 
notably  diminished  or  completely  obliterated  by  inflam- 
matory changes  in  the  tunica  intima  (endarteritis  ob- 
literans) ;  while  in  the  respiratory  passages  these  changes 
in  the  intima  of  the  smaller  vessels  were  not  present. 

So  far,  the  microscope  has  failed  to  detect  any  notice- 
able change  in  the  nerve  elements. 

The  changes  described  above  are  much  less  pronounced 
in  some  places  than  in  others.  Here  and  there  the  mi- 
croscopical appearances  are  rather  those  of  a  simple 
chronic  inflammation  than  of  an  atrophic  condition. 
These  are  more  marked  in  the  respiratory  than  in  the 
olfactory  region,  and  may  be  associated  with  similar  pro- 
cesses in  the  accessory  sinuses.  The  changes  in  the  lat- 
ter represent  an  earlier  or  a  later  stage  of  the  inflamma- 
tory process,  according  as  the  sinuses  were  originally  the 
starting-points  of  the  disease  or  were  invaded  secondarily 
by  the  inflammatory  process.  Thus  the  mucous  mem- 
brane of  the  nasal  fossa  may  be  atrophied,  while  that  of 
the  sinuses  shows  evidences  of  an  acute  inflammation  or 
a  chronic  hyperplastic  process. 

The  changes  in  the  periosteum  and  bony  framework 
consist  essentially  in  the  gradual  atrophy  of  the  lacunse. 
The  walls  of  the  Howship  lacunae  are  gnawed  away  in 
an  irregular  manner,  their  lumen  is  filled  with  osteoblasts 
containing  a  varying  number  of  nuclei,  and  in  some 
places  the  space  between  the  individual  canals  is  so  nar- 
rowed that  nothing  but  a  thin  remnant  of  the  bone  is  to 
be  seen  (Krause).  Division  of  the  nuclei  of  the  bone-cor- 
puscles has  been  also  observed  (rarefying  osteitis). 

It  is  doubtful  whether  true  ulceration  ever  occurs  as  a 
lesion  of  simple  atrophy.  Occasionally  abrasions  of  the 
mucous  membrane  are  seen  which  result  from  accidental 
causes,  such  as  the  use  of  the  finger  in  the  detachment  of 
crusts,  or  from  the  separation  of  the  latter  when  closel}' 
adherent  to  the  surface  ;  but  neither  abrasion  nor  true 
ulceration  can  be,  in  my  experience,  included  in  the 
pathological  picture  of  the  disease. 

Against  the  theory  that  the  atrophic  process  represents 
the  later  stages  of  hyperplastic  or  hypertrophic  catarrh. 
Dr.  Bosworth,"  of  New  York,  basing  his  view  on  per- 
sonal observation,  believes  that  the  atrophy  is  "  not  due 
to  connective-tissue  hypertrophy  encroaching  on  the  glan- 
dular structures  of  the  membrane,  but  rather  to  the 
transformation  of  epithelial  structures  into  inflammatory 
corpuscles,  together  with  an  active  epithelial  desquama- 
tion from  the  surface  of  the  membrane,  and  the  lining 
of  the  acini."  He  believes  also  that  the  atrophy  of  the 
turbinated  bones  is  due  to  pressure  exercised  on  them 
"  by  the  drying  and  contracting  of  the  inspissated  mu- 
cus," which  process  he  compares  to  the  action  of  a  film 
of  collodion.  The  latter  speculation  is  scarcely  conceiv- 
able, and  in  regard  to  the  former,  while  it  is  doubtless 
true  that  intra-  and  peri-acinal  glandular  infiltrations,  as 
shown  above,  play  a  certain  role  in  the  atrophy  of  the 
glandules,  there  is  abundant  histological  evidence  to  show 
that  they  are  not  constant  or  essential  factors  ;  while 
the  histological  observations  of  others  and  myself  place 
the  facts  of  enormous  deposit  and  contraction  of  newly 
formed  connective  tissue  beyond  the  reach  of  reasonable 
controversy. 

The  horrible  stench,  which  suggested  the  term  oz:ena, 
is  one  of  the  distinctive  objective  features  of  the  atrophic 
stage.  It  has  been  compared  by  the  French  to  the  smell 
of  crushed  bedbugs,  but  even  this  is  not  sufficiently  de- 
scriptive. It  is  penetrating,  sickening,  diagnostic  in  it- 
self— an  odor  sui  generis.  Its  mode  of  origin  has  given 
rise  to  much  discussion  and  speculation.  To  account 
for  it,  some  have  assumed  the  existence  of  a  ferment  or 


microccocus,  either  developed  in  the  nasal  secretion  or 
derived  from  the  surrounding  atmosphere  ;  and  that  this 
ferment  can  be  transferred  from  individual  to  individual 
is  thought  to  be  probable  from  the  occurrence  of  oziena 
in  several  members  of  the  same  family,  and  its  distribu- 
tion in  certain  countries,  as  in  Galicia,  Poland,  and  Bessa- 
rabia. This  hypothesis  has,  however,  been  overthrown 
by  the  failure  to  find  such  a  ferment,  and  by  the  nega- 
tive results  of  direct  inoculation  with  the  secretion  of 
the  atrophic  nasal  membrane. 

According  to  others,  ozsena,  or  atrophic  rhinitis,  origi- 
nates as  a  chronic  purulent  inflammation  of  the  accessory 
sinuses,  especially  the  ethmoidal  and  sphenoidal,  the  de- 
composition of  the  secretion  in  these  cavities  furnishing 
the  explanation  of  the  peculiar  odor.  This  theory,  which 
was  originally  advanced  by  Drake,'*  copied  by  Vieus- 
sent,"  and  Reiniger,^"  and  which  has  been  resurrected  in 
recent  days  by  Michel,*'  is  at  variance  not  only  with  the 
clinical  but  also  with  the  anatomical  facts  of  the  case,  as 
demonstrated  by  post-mortem  examinations.  There  is 
abundant  clinical  and  anatomical  evidence  to  show  that 
the  sinuses  are,  as  a  rule,  only  secondarily  affected,  and 
that  a  simple  purulent  inflammation  is  of  itself  insuffi- 
cient to  produce  the  characteristic  odor  of  the  disease. 

From  the  stunted  or  atrophied  condition  of  the  turbi- 
nated bones,  and  especially  the  inferior,  which  usually 
accompanies  the  affection,  and  the  consequent  increase 
in  capacity  of  the  nasal  chambers,  it  has  been  thought  by 
some  that  'congenital  atrophy  of  the  turbinated  bones, 
and  particularly  the  inferior,  is  the  essential  feature  in 
atrophic  catarrh.  This  speculation,  which  has  been  es- 
pecially insisted  upon  by  Zaufal,*'^  rests,  however,  upon 
the  assumption  of  facts  which  in  all  probability  do  not 
exist,  for  both  clinical  observation  and  pathological  anat- 
omy alike  demonstrate  the  fact  that  atrophy  of  these 
structures  is  invariably  secondary — always  the  result  of 
pre-existing  disease  of  the  turbinated  tissues.  If  congeni- 
tal atrophy  occur  at  all,  it  must  be  reckoned  among  the 
rarest  of  pathological  curiosities  ;  for  investigations  pur- 
posely directed  with  reference  to  this  condition  have 
failed  to  discover  its  existence.*  There  is,  moreover,  no 
case  on  record  which  may  be  looked  upon  as  an  unequiv- 
ocal example  of  congenital  atrophy.  That  abnormal 
widening  of  the  nasal  cavities  is  of  itself  insuflScient  to 
account  for  the  stench,  is  shown  by  the  fact  that  the 
odor  is  not  infrequently  altogether  absent  in  cases  in 
which  atrophy  and  destruction  of  the  intranasal  tissues, 
resulting  in  a  most  widely  opened  cavity,  has  taken  place. 
While  it  is  unquestionably  true  that  abnormal  widening 
of  the  nasal  passages  favors  and  predisposes  to  the  devel- 
opment of  putrefactive  changes  within  the  nose,  it  is  at 
the  same  time  highly  probable  that  it  alone  is  not  enough 
to  account  for  the  peculiar  fetor  of  the  disease.  To  ex- 
plain the  latter  it  is  necessary  to  assume  the  existence  of 
some  ab  extra  influence,  or  some  alteration  in  the  chemis- 
try of  the  nasal  secretions  brought  about  either  by  the 
atrophic  changes  in  the  nasal  tissues,  or  from  some  con- 
stitutional or  systemic  cause.  Exactly  what  such  altera- 
tion consists  in,  is  as  yet  unknown.  Whether  it  be  con- 
ditioned by  atrophy  and  disappearance  of  the  gl.indular 
elements  (Bowman's  glands),  or  by  the  evolution  of  fatty 
acids  from  the  disintegration  of  fat  globules  and  mole- 
cules (Krause),  are  questions  which  have  received  as  yet 
no  definite  solution.  The  existence  of  the  former  seems 
hardly  sufficient  to  account  for  the  fetor,  while  the  pres- 
ence of  fjit  is  probably  accidental,  and  has  been  demon- 
strated microscopically  only  in  the  cases  of  Krause. 

Putrefaction  implies  the  presence  of  a  micro-organism, 
and  hence  it  is  not  surprising  that  the  dominant  pathol- 
ogy of  the  present  day  should  inspire  a  vigorous  micro- 
scopical search  for  a  possible  special  microbe.  Many  ob- 
servers have  seized  upon  the  opportunity,  prominent 
among  whom  may  be  mentioned  Lowenberg  ^  and  Eu- 
gen  Priinkel.'*  The  first-named  author  claims  to  have 
discovered  a  special  diplococcus,  which  he  believes  to  be 


*  In  252  skulls  of  young  persons  (30  of  whom  were  in  the  first  moniha 
of  life)  Zuckerkandl  found  deficiency  of  the  turbinated  bones  only  onco, 
and  even  in  this  case  they  were  atrophic  from  disease. 
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the  essential  cause  of  the  disease.  But,  unfortunately, 
when  the  evidence  on  the  subject  is  thoroughly  sifted, 
there  is  only  one  conclusion  possible,  viz.,  that,  in  the 
present  state  of  our  knowledge  the  existence  of  a  char- 
acteristic microbe,  capable  of  producing  the  disease,  has 
not  been  demonstrated,  and  that  the  investigation  of  the 
matter  has  as  yet  yielded  no  practical  results.  The  con- 
stant exposure  of  the  already  fetid  and  decomposing 
nasal  exudation  to  every  vitiation  of  the  atmosphere,* 
is  of  itself  sufficient  to  render  the  problem  an  exceed- 
ingly complex  one,  and  it  is,  therefore,  very  doubtful 
whether  the  discovery  of  a  special  microbe  for  atrophic 
rhinitis  will  be  an  event  of  the  immediate  future. 

In  this  country,  the  changes  in  the  common  catarrhal 
affections  of  the  nose  are  most  marked  in  the  area  cov- 
ered by  erectile  tissue,  and  are  more  pronounced  in  the 
lower  "or  respirator}-  region,  in  the  bony  nostril  than  in 
the  vestibule,  and  occur  in  the  posterior  more  frequently 
than  the  anterior  portions  of  the  nasal  fossae. 

These  changes  have  their  starting-point  in  one  or  more 
of  three  different  structures,  the  erectile  tissue,  the  mu- 
cous membrane,  and,  perhaps,  the  periosteum.  The 
erectile  tissue  is  primarily  involved,  probably,  in  those 
cases  in  which  catarrhal  conditions  are  met  with  as  the 
result  of  reflected  irritation  (doubtless  through  vaso- 
motor influences  operating,  in  the  first  instance,  through 
the  constant  or  repeated  erection  of  that  tissue,  with  sub- 
sequent development  of  trophic  disturbances),  and  it  is 
conceivable  that  the  same  result  may  be  brought  about 
through  obstruction  or  other  derangements  in  the  local 
or  systemic  circulation  ;  in  fine,  from  any  cause  that  does 
not  act  as  a  direct  irritant  to  the  mucous  membrane. 
Even  in  the  latter  case  the  local  irritant  may,  and  does 
in  some  cases,  bring  about  a  similar  result  through  reflex 
action.  A  more  or  less  constant  dilatation  of  the  erectile 
cells  is  thus  brought  about,  which,  if  kept  up,  will  even- 
tuate, sooner  or  later,  in  a  paralytic  or  subparalytic  state 
of  the  resilient  and  contractile  elements  of  the  intercellu- 
lar connective-tissue  walls. 

In  another  class  of  cases  the  process  starts  from  the 
superficial  layers  of  the  mucous  membrane,  through  the 
irritation  produced  by  foreign  substances,  the  lesions  of 
acute  and  chronic  constitutional  or  systemic  diseases, 
either  through  direct  infection  or  through  vitiation  of  the 
general  circulation,  and  the  consequent  changes  in  the 
nutrition  of  the  mucous  membranes.  Even  in  this  class 
there  is  always  more  or  less  secondary  erection  of  the 
cavernous  tissue. 

There  is  still  a  third  class,  in  which  it  is  probable  that 
the  changes  in  the  erectile  tissue  are  secondary  to  hyper- 
plastic conditions  of  the  perichondrium,  as,  for  example, 
in  the  hard,  dense  hypertrophies  met  with  in  syphilitic 
subjects. 

Wherever  originating,  the  erectile  bodies  become 
sooner  or  later  involved,  and  the  subsequent  changes 
which  they  undergo  constitute  the  characteristic  feature 
of  acute  and  chronic  nasal  inflammation.  This  is  the 
distinguishing  mark  between  it  and  other  inflammatory 
conditions  of  the  mucous  membrane  of  the  respiratory 
tract,  and  it  furnishes  the  rational  guide  to  the  manage- 
ment of  these  affections.  I  wish  to  emphasize  this  fact, 
for  it  marks  an  era  in  nasal  therapeutics.  That  it  is  not 
fully  appreciated,  is  evident  from  the  fact  that  authoritj' 
often  sanctions  the  use  of  methods,  the  inevitable  ten- 
dency of  which  is  to  bring  about  results  directly  opposite 
to  those  they  are  intended  to  accomplish. 

Diagnosis.— The  diagnosis  of  the  different  stages  of 
chronic  nasal  inflammation  is  generally  sufficiently  easy 
from  the  history  and  rhinoscopic  appearances.  These 
have  been  given  above,  and  it  now  only  remains  to  point 
out  a  few  difficulties  which  may  present  themselves  to 
the  beginner,  or  even  the  experienced  practitioner.  Be- 
fore doing  so  it  may  be  well  to  give  some  practical  hints 
concerning  the  early  recognition  of  intranasal  inflamma- 
tion. 

In  the  natural  state  the  lumen  of  the  nostril,  or  that 

*  A  German  investigator  (Thost)  claims  to  have  fonnd  tlie  so-called 
coccus  ox  pneumonia  in  the  nasal  secretion  of  ozEena  patients. 


space  which  exists  between  the  turbinated  bodies  and  the 
septum,  is  indicated  by  a  slit,  narrow  and  pointed  above, 
and  broader  and  more  triangular  below,  which  may  be 
roughly  compared  to  the  slit  in  the  sounding-board  of  a 
violin.  When  the  turbinated  tissues  are  made  to  con- 
tract artificially,  obliteration  of  this  slit  occurs,  the  mid- 
dle and  inferior  meatuses  are  represented  by  a  broader, 
more  pyramidal  passage,  and  the  middle  and  deeper  por- 
tions of  the  nostrils  come  into  view.  The  opening  of  the 
posterior  nares  into  the  retronasal  cavity  is  then  seen  as 
a  dark,  clearly  cut,  perpendicular  line.  In  some  persons, 
especially  in  those  whose  nasal  chambers  are  naturally 
capacious,  this  linear  opening  may  be  seen  without  arti- 
ficial contraction  of  the  turbinated  bodies. 

The  position  of  the  turbinated  bodies  also  varies  with- 
in certain  limits  in  the  normal  condition.  When  the  in- 
ferior turbinated  bone  is  "depressed,"  its  anterior  end 
appears  as  a  rounded,  or,  in  some  instances,  bluntly 
pointed  protuberance  jutting  out  from  the  external  ante- 
rior wall  of  the  nostril,  and  closely  in  contact  with  the 
floor  of  the  inferior  meatus,  from  which  it  seemingly 
springs.  When  the  bone  is  "  elevated  "  there  is  a  dis- 
tinct, sometimes  very  broad,  space  between  its  inferior 
border  and  the  nasal  floor,  the  curve  and  dip  of  its  ante- 
rior extremity  is  generally  well  defined,  so  that  a  comma- 
shaped  space  is  left  between  it  and  the  external  wall. 
The  inferior  surface  of  the  bone  is  not  visible  except  in 
cases  in  which  the  long  axis  of  the  bone  is  directed  up- 
ward and  forward.*  In  some  families,  the  inferior  tur- 
binated bone  of  one  side  is  unusually  developed  witliout 
giving  rise  to  serious  inconvenience,!  a  fact  which  it  is 
well  to  bear  in  mind  in  coming  to  a  conclusion  in  diag- 
nosis. 

The  rounded,  bulging,  middle-turbinated  bone  occu- 
pies the  upper  and  outer  portion  of  the  anterior  rhino- 
scopic picture.  In  the  anterior  portion  of  the  nostril  the 
space  between  it  and  the  inferior  varies  greatly  within 
the  limits  of  health.  Usually  it  presents  a  more  or  less 
pear-,  or  inverted  comma-shaped  appearance,  with  or 
without  a  comma-shaped  space  between  it  and  the  outer 
nasal  wall. 

It  is  only  in  very  exceptional  cases  that  the  superior 
bone  can  be  seen. 

In  the  posterior  rhinoscopic  image  the  floor  of  the  nos- 
tril is  not  visible  in  health,  being  hidden  by  the  bulge  of 
the  palatal  muscles,  and  the  inferior  edge  of  the  lower 
turbinated  bone  can  be  seen  only  in  exceptional  cases  of 
the  "  elevated"  form.  Generally  only  the  upper  portion 
of  its  posterior  extremity  is  visible.  The  posterior  border 
of  the  septum  is  almost  invariably  straight,  but  just  an- 
terior to  it,  and  within  the  nostril,  there  is  a  slight  bulg- 
ing or  cushion  which  represents  the  cavernous  body  lo- 
cated there. 

The  middle  turbinated  body  generally  projects  inward 
as  a  pear-shaped  protuberance,  while  the  superior  is 
either  scarcely  visible,  or  appears  as  a  rudimentary-look- 
ing tubercle  or  projection. 

Only  a  small  portion  of  the  inferior  meatus  is  visible 
as  a  small,  dark,  and  three-cornered  space.  That  por- 
tion of  the  middle  meatus  which  is  included  between  the 
turbinated  bones  is  seen  in  the  mirror  as  either  a  half- 
moon  or  an  imperfectly  defined  S-shaped  slit.  The  ir- 
regular spaces  between  the  bones  are  continuous  with 
the  space  common  to  the  three  meatuses,  and  which  ap- 
pears as  a  dark  chamber  in  the  rhinoscopic  image. 

The  color  of  the  mucous  membrane  in  different  indi- 
viduals and  in  the  same  individual,  at  different  periods, 
varies  within  the  limits  of  perfect  health.  It  may  be 
said,  in  general,  that  it  is  of  a  pale  reddish  hue,  more 
pronounced  in  the  area  covered  by  erectile  tissue.  In 
the  posterior  rhinoscopic  picture  the  color  of  the  mem- 
brane appears  of  a  darker  hue,  the  parts  being  thrown 
more  or  less  into  shadow. 

The  mucous  membrane  is  closely  adherent  to  the  an- 


*  In  a  patient  suffering  from  mental  disease,  I  observed  the  inferior 
turbinated  bone  .so  elevated  that  it  occupied  the  position  usually  assumed 
by  the  middle,  and  its  obliquity  was  such  that  more  than  half  of  its  infe- 
rior surface  was  distinctly  visible, 

1 1  have  observed  this  condition  twice. 
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terior  portion  of  the  septum  and  walls  of  tlie  vestibule, 
while  over  the  posterior  part  of  the  septum  and  turbi- 
nated bodies  it  is  looser,  and  separated  from  the  perioste- 
um by  the  erectile  bodj',  which  becomes  a  thin  layer  as 
the  anterior  extremity  of  the  bone  is  reached. 

In  the  anterior  portions  of  the  nostril,  therefore,  the 
turbinated  bodies  are  more  compact  and  closely  adherent 
than  in  the  posterior  segments  of  the  nasal  chamber. 

I  have  dwelt  upon  the  above  anatomical  considerations 
because  I  have  found  them  invaluable  guides  in  diagnosis. 
In  anterior  rhinoscopy  the  amount  of  swelling  may  be 
very  conveniently  measured  by  the  changes  in  breadth 
and  direction  of  the  S-shaped  slit,  and  the  degree  of  ob- 
literation of  the  comma-shaped  space  ;  while  the  amount 
of  posterior  hypertrophy  is  most  accurately  determined 
by  the  anatomical  facts  detailed  above.  The  amount  of 
swelling  on  the  septum  may  also  be  determined  in  a  sim- 
ilar manner. 

The  amount  of  swelling  or  hypertrophy,  and  the  im- 
plication of  the  bone  in  the  process,  maj"^  furthermore 
be  measured  by  the  hard  and  incompressible,  or  the  soft 
and  3'ielding,  character  communicated  to  the  finger  by 
the  probe  ;  while  hypertrophy  may  be  differentiated  from 
mere  pufiiness  by  the  ease  with  which  the  erectile  bodies 
may  be  emptied  or  compressed  by  mechanical  causes  or 
artificial  contraction.  In  the  latter  case  the  rapidity  of 
contraction  is  often  a  measure  of  the  amount  of  mere 
puffiness.  In  using  cocaine,  for  example,  if  the  swelling 
be  due  to  mere  puffiness,  acute  or  transitory  engorgement, 
it  subsides  very  rapidly,  almost  instantly  ;  while  if  hyper- 
trophy coexists  the  tissues  collapse  much  more  slowly 
and  less  completely. 

In  making  the  diagnosis  of  incipient  rhinitis  it  should 
be  borne  in  mind  that  the  disease  not  infrequently  has  its 
starting-point  in  the  erectile  bodies,  and  occasionally  in 
the  periosteum.  In  such  cases,  the  first  evidence  of  its 
existence  is  a  more  or  less  engorged  state  of  the  area 
occupied  by  cavernous  tissue.  A  stimulus,  too,  which 
in  the  normal  state  would  exert  little  or  no  impression, 
is  usually  sufficient  to  provoke  more  or  less  erection  of 
this  tissue  with,  it  may  be,  the  evolution  of  reflex  phe- 
nomena. In  all  cases  the  cavernous  structure  becomes 
sooner  or  later  involved.  Abnormal  irritability  of  the 
area  covered  by  this  tissue,  and  slight  puffiness  of  the 
same,  are,  therefore,  invaluable  guides  in  the  early  rec- 
ognition of  chronic  intranasal  inflammation.  It  should 
be  borne  in  mind,  at  the  same  time,  that  this  condition 
of  the  erectile  bodies  is  not  always  the  forerunner  of 
rhinitis,  but  may  be  due  to  other  and  physiological 
causes.  The  swelling  of  the  mucous  membrane  of  the 
vestibule  and  anterior  portion  of  the  septum  (cartilaginous 
septum)  is  always  inconsiderable,  except  in  the  latter 
portion  of  the  hypertrophic  stage,  when  it  is  often  ex- 
cessive. 

In  their  perfect  physiological  condition,  the  nasal  pas- 
sages are  moistened  by  a  scarcely  perceptible  halitus 
which  varies  io  amount  according  to  the  condition  of  the 
surrounding  atmosphere  and  other  external  and  internal 
causes.  The  existence  of  mucus  must  be  regarded  as 
pathological,  and  therefore  incompatible  with  a  perfectly 
healthy  condition  of  the  nasal  passages.  While  the  se- 
cretion of  mucus  may  be  due  to  temporary  causes  (local 
or  systemic  irritation),  it  is  always  present  in  greater  or 
less  amount  in  the  earlier  stages  of  rhinitis.  The  more  or 
less  constant  presence  of  mucous  secretion  within  the 
nostril  is,  therefore,  indicative  of  commencing  inflam- 
mation. 

The  hypertropbied  nasal  membrane  may  be  mistaken 
for  a  polypus,  or,  if  situated  on  the  septum,  may  be  con- 
founded with  a  deflection  or  outgrowth  of  that  structure. 
The  ordinary  gelatinous  polypus  is  much  paler  in  color 
than  the  hypertropbied  membrane,  and  presents  usually  a 
peculiarly  brilliant  reflection  of  light,  which  often  leads 
to  its  detection  in  the  upper  and  deeper  portions  of  the 
nostril  when  no  distinct  growth  is  visible  or  suspected. 
Occasionally  a  somewhat  similar  reflection  is  observed  in 
the  hypertropbied,  or  even  normal,  membrane  of  the 
deeper  portions  of  the  illuminated  structures,  and  may  be 
mistaken  for  a  growth.     The  red  color  of  the  hypertro- 


pbied membrane  is  usually  uniformly  distributed,  while 
in  the  gelatinous  polypus  the  enlarged  vessels  are  thrown 
out  in  bold  relief  against  a  dull  white  or  pale  pinkish 
background.  The  vessels  of  the  polypus,  moreover,  are 
seen  to  run  from  above  downward,  while  on  the  turbi- 
nated bodies  the  direction  is  more  commonly  horizontal. 
The  common  mucous  polypus  is  distinctly  pedunculated, 
and  its  motility  may  readily  be  determined  by  the  probe 
or  nasal  sound[ ;  or,  if  firmly  impacted  between  the  walls 
of  the  nostril,  its  pedunculated  character  may  be  brought 
into  view,  and  its  motility  may  be  demonstrated,  by  the 
artificial  contraction  of  the  turbinated  tissues  by  means 
of  cocaine.  The  application  of  this  drug  to  the  mem- 
brane will  cause  mere  puffiness  of  that  structure  to 
disappear,  while  it  only  markedly  affects  the  color  of  a 
polypus.  By  closing  the  mouth  and  forcibly  expelling 
the  air  through  the  nose,  dislodgement  and  forward  dis- 
placement of  a  distinctly  pedunculated  polypus  will 
occur,  while  an  hypertropbied  membrane  remains  un- 
moved. 

The  gelatinous  polypus  is  intensely  hygroscopic,  while 
the  same  amount  of  moisture  will  not  necessarily  affect 
the  nasal  membrane.  Pressure  on  a  polypus  with  the 
probe  communicates  to  the  hand  the  sensation  of  a  soft, 
fleshy  body,  and  when  some  force  is  used,  it  bleeds  readily, 
and  also  imparts  a  sort  of  crackling  sensation  to  the  finger 
of  the  operator.  The  hypertropbied  membrane,  on  the 
other  hand,  though  often  yielding  and  resilient,  has  a 
hard  bony  foundation,  which  is  readily  detected  upon 
pressure.  Nasal  polypus — and  this  is  especially  true  of 
the  fibrous  or  fibro-cellular  variety — is  often,  though 
by  no  means  always,  confined  to  one  nostril ;  while  in 
the  hypertrophic  stage  of  catarrh  both  cavities  are,  to 
different  degrees  it  may  be,  usually  obstructed. 

In  hypertrophy  the  difficulty  in  respiration  is  prin- 
cipally in  inspiration,  while  in  polypus  expiration  is  the 
act  most  commonly  Interfered  with,  the  growth  often  act- 
ing as  a  ball-valve.  A  large  polypus,  or  numerous  small 
polypi,  usually  produce  complete  obstruction  to  both 
inspiration  and  expiration  ;  in  hypertrophy,  the  air-way 
is  rarely  completely  occluded.  Unless  the  hypertrophy 
be  very  great,  the  voice  is  less  distinctly  nasal  than  when 
the  nasal  fossa  is  filled  by  a  polypus.  Polypi  generally 
develop  or  spring  from  some  portion  of  the  middle 
meatus,  while  the  most  common  seat  of  hypertrophy  is 
the  lower  turbinated  bone,  and  principally  its  posterior 
portion.  Haemorrhage  from  one  nostril  was  formerly 
considered  diagnostic  of  polj'pi ;  but,  in  our  present 
Isnowledge  of  nasal  haemorrhage  in  its  relation  to  intra- 
nasal infiammation  (see  article  on  Nose,  Haemorrhage  of 
the),  this  test  can  no  longer  be  relied  upon  in  the  differ- 
ential diagnosis. 

In  the  posterior  rhinoscopic  image  a  mucous  polypus 
can  generally  be  distinguished,  not  only  by  its  glistening 
appearance,  but  also  by  its  position,  filling  or  obstruct- 
ing the  dark  spaces  of  the  meatuses  described  above. 

The  confusion  of  a  hard,  sessile,  fibrous  polypus  situ- 
ated in  the  deeper  portions  of  the  nostril,  with  an  hyper- 
tropbied condition  of  the  turbinated  bodies,  is  sometimes 
a  difficult  matter  to  avoid  ;  and  this  becomes  more  easily 
intelligible  when  we  consider  the  anatomical  mode  of 
origin  of  many  of  these  growths.  The  differential  diag- 
nosis between  a  posterior  hypertrophy  and  a  fibrous 
polypus,  either  originating  in  the  nasal  cavity  or  springing 
from  the  posterior  ends  of  the  turbinated  bones  and  sep- 
tum, is  occasionally  perplexing,  and  some  confusion  has 
arisen  in  the  separation  of  the  two  conditions.  Indeed, 
my  examinations  show  that  a  not  small  proportion  of  the 
so-called  fibrous  polypi  of  this  locality  are  nothing  more 
nor  less  than  enormously  hypertropbied  and  pendulous 
turbinated  bodies.  It  should  also  be  remembered  that 
now  and  then  true  fibromata,  with  sessile  bases  on  the 
anterior  naso-pharyngeal  wall,  may,  instead  of  going 
downward,  send  one  or  more  prolongations  into  the  nasal 
fossifi  and  thus  further  complicate  the  diagnosis.  A 
mistake  may,  however,  be  prevented  by  recalling  the 
diagnostic  appearances  of  the  hypertropbied  bodies  pos- 
teriorly {vide  supra),  and  by  attention  to  the  fact  that  a 
'  fibrous  polypus  presents  either  a  smooth  or  a  distinctly 
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lobulated  appearance.  Surgeons  of  wide  experience  in 
these  matters  will  doubtless  recall  cases  in  which  the 
fibrous  polypus,  originating  by  one  or  more  pedicles  in 
the  nasal  and  accessory  cavities,  has  sought  the  direction 
of  least  resistance,  and  presented  at  the  posterior  nares  as 
a  hard,  immovable  mass,  easily  mistaken  for  an  hyper- 
trophied  turbinated  body.  When  we  consider  the  mode 
of  origin  and  growth  of  nasal  polypi,  and  the  manner  in 
which  they  often  fill  the  meatuses  and  destroy  the  nor- 
mal anatomical  relations  of  the  parts,  it  is  not  surprising 
that,  in  the  limited  rhinoscopic  picture  and  in  the  case  of 
subjects  difficult  to  examine,  mistakes  of  this  kind  now 
and  then  arise. 

On  either  side  of  the  septum  posteriorly  are  found,  in 
the  normal  condition,  two  bulging  hemispherical  bodies, 
which  are  composed  of  erectile  or  contractile  tissue,  and 
care  should  be  taken  not  to  confound  them  with  either 
polypi  or  true  hypertrophy.  In  this  climate  it  is  rare  to 
find  the  posterior  nares  in  a  condition  which  altogether 
meets  the  requirements  of  absolute  anatomical  and  physio- 
logical perfection.  The  posterior  ends  of  the  inferior  tur- 
binated bodies  are  very  frequently  of  an  unnatural  color 
and  uneven  shape,  and  this  apart  from  any  inconvenience 
to  the  individual.  The  novice,  therefore,  should  hesitate 
before  operating  on  all  such  cases,  simply  because  the 
posterior  nares  do  not  present  the  appearances  seen  in 
diagrams  and  anatomical  plates. 

Cystic  tumors  of  the  posterior  nares  are  exceedingly 
rare,  but  it  would  be  well  to  bear  their  possible  existence 
in  mind  in  a  doubtful  case.  Exostoses  and  hypertrophic 
enlargement  of  the  turbinated  bones  themselves,  and  vari- 
ous malformations  of  the  bony  framework  of  the  nasal 
fossae,  either  congenital  or  acquired — as,  for  example,  in 
the  altered  anatomical  relations  of  the  nasal  chamber  left 
after  necrosis  and  the  expulsion  of  diseased  bone — so 
alter  the  normal  appearance  and  position  of  the  parts 
that  it  is  well  to  call  the  attention  of  the  beginner  to  their 
possible  presence. 

To  the  careful  observer  the  confusion  of  hypertrophic 
inflammation  of  the  septum  with  deflection  or  enchon- 
drosis  of  that  area  ought  not  to  happen  ;  but,  at  the  same 
time,  it  should  be  remembered  that  distinguished  sur- 
geons have  made  this  mistake,  and  subjected  patients  to 
needless  pain  by  bungling  attempts  at  removal. 

It  may  perhaps  be  safely  said  that  perforation  of  the 
septum  never  occurs  as  the  result  of  a  simple  catarrhal  in- 
flammation. It  may  occur  from  traumatic  causes,  as  the 
constant  injury  by  the  finger  in  picking  the  nose,  but  the 
most  common  cause  is  syphilis.  At  the  same  time  it 
should  be  remembered  that  it  may  result  from  lupus, 
malignant  disease,  and  certain  blood  affections  such  as  ty- 
phoid fever,  diphtheria,  and  other  acute  infectious  dis- 
eases, and  that  it  may  be  due  to  the  cori'osive  action  of 
chemical  agents.  It  is  a  familiar  accident  among  the 
workers  in  chrome,*  arsenic,  mercury,  and  other  similar 


*  Among  the  many  inconveniences  from  which  those  directly  engaged 
in  the  manufacture  of  chrome  suffer,  the  most  prominent,  perhaps,  con- 
sist of  a  group  of  symptoms  referable  to  the  respiratory  tract,  and  es- 
pecially the  nasal  cavities  and  their  dividing  septum.  In  the  chrome 
factory  of  Baltimore  the  workmen  employed  in  the  chambers  where  the 
bichromate  is  made,  almost  invariably  acquire  perforation  of  the  carti- 
laginous portion  of  the  septum  from  the  irritating  and  corrosive  action 
of  the  fumes  and  floating  dust  evolved  during  the  chemistry  of  its  manu- 
facture. This  destruction  of  the  cartilaginous  septum  appears  to  be  the 
most  prominent  anatomical  lesion,  and  occurs  with  such  striking  fre- 
quency that  it  may  be  looked  upon  as  a  characteristic  and  constant 
sign  of  this  pari;icular  form  of  chrome  poisoning.  Perforation  occurs, 
as  a  rule,  with  great  rapidity  ;  generally  in  a  few  days  after  exposure  to 
its  excitiUjg  causR.  I  am  told  by  one  of  the  workmen,  who  has  been  en- 
gaged in  the  factory  for  over  fifteen  years,  that  extensive  destruction  of 
the  cartilage  sometimes  takes  plar^e  within  twenty-four  to  forty-eight 
hours.  It  is  commonly  preceded  by  general  congestion  of  the  mucous 
membrane,  with  more  or  less  epistaxis,  or  by  the  symptoms  of  a  well- 
defined  coryza,  such  as  obstruction  of  the  nares,  heaviness  of  the  head, 
discharge  of  hmpid  fluid,  sensation  of  foreign  body  in  the  nasal  pas- 
sages, reflex  acts,  etc.  The  mucous  covering  of  the  septum  is  quickly 
destroyed  and  the  cartilage  laid  bare.  Necrosis  of  the  latter  soon  fol- 
lows, and  a  communication  between  the  ncstrils  is  established  by  a  grad- 
ual corrosion  and  breaking  down  of  the  spptum,  which  produces  finally  a 
round  or  oval  perforation.  Or,  the  same  result  may  be  accomplished  by 
the  exfoliation  oE  necrotic  plates  or  layers  of  the  cartilage,  presenting 
the  appearance  as  if  they  had  been  punched  out  by  instrumental  aid. 

When  the  mucous  membrane  is  destroyed  a  crust  forms,  which  be- 
comes closely  adherent,  and  beneath  which  the  corrosion  of  the  septum 


agents.  It  may  also  have  resulted  from  the  incautious 
use  of  caustics,  and  in  rare  instances  it  is  congenital. 

An  enormously  engorged  condition  of  the  turbinated 
structure  may  possibly  be  confounded  with  an  angioma- 
tous tumor.  Indeed,  certain  cases  of  so-called  angioma- 
tous tumors  may  probably  be  referred  to  vascular  changes 
in  the  turbinated  bodies.  .  There  is  also  another  condition, 
which  I  have  described  elsewhere,"*'  which  rarely  occurs, 
it  is  true,  but  which  may  possibly  be  confounded  with  both 
angioma  and  turbinated  hypertrophy.  It  is  a  peculiar 
condition  of  enlargement  of  the  turbinated  structures, 
associated  with  prolapse,  and  forming  a  dense,  dark  red- 
dish, hard,  fleshy  mass  or  tumor,  which  may  hang  free 
in  the  nostrils,  or  may  rest  on  the  floor  of  the  inferior 
meatus.  Such  tumors  or  masses  may  constitute,  in  some 
cases,  the  initial  stage  of  the  future  angioma. 

Tiie  diagnosis  of  atrophic  rhinitis  is  sufficiently  easy, 
and  will  depend  upon  the  exclusion  of  the  affections 
causing  "  ozsena,"   and  on  the  history  of  a  pre-existing 

proper  goes  on.  After  perforation  takes  place  there  is  also  a  tendency 
to  ciiist- formation  about  the  edges  of  the  artificial  opening.  It  is  pos- 
sible that  the  crusts  may  act  to  a  certain  extent  as  protective  agents, 
thereby  preserving  the  edges  of  tlie  cartilage  against  the  invasion  of  the 
floating  particles,  and  hence  limiting  the  further  progress  of  the  corrosive 
action.  The  latter  process  seems,  in  the  vast  majority  of  cases,  to  be 
confined  to  the  cartilage,  and  very  extensive  destruction  of  the  latter 
may  occur  without  change  in  the  external  appearance  of  the  nose.  The 
most  frequent  seat  of  perforation  is  the  antero-inferior  portion  of  the 
cartilage — or,  in  other  words,  that  portion  which  is  most  directly  ex- 
posed to  the  action  of  the  imtant  particles.  The  perforation  itself  va- 
ries greatly  in  size.  I  have  seen  almost  complete  destruction  of  the 
cartilaginous  septum,  nothing  remaining  but  the  merest  rim  of  tissue  to 
support  the  fleshy  structures  of  the  external  nose. 

Although  this  is  its  most  frequent  seat,  the  ulcerative  process  is  not 
confined  to  the  septum,  but  is  occasionally  met  with  in  other  portions  of 
the  nose,  as  the  turbinated  bodies  and  nasal  pharynx.  It  is  more  likely 
to  occur  in  the  latter  situation,  as  the  voluntary  removal  of  foreign  eub- 
stances  from  this  cavity  is  more  diflHcult  than  their  expulsion  from  the 
nasal  chambei-s.  Ulceration,  moreover,  is  also  more  likely  to  persist  in 
the  former  than  in  the  latter  situation.  The  lower  pharynx  is  also 
sometimes  the  seat  of  more  or  less  clearly  defined  ulceration,  and  the 
same  is  probably  true  of  the  larynx,  although  I  am  unaware  of  its  occur- 
rence in  the  latter.  The  condition  of  the  lower  respii-atory  tract  gener- 
ally found  is  that  of  inflammation,  characterized  by  intense  redneBs, 
moderate  swelling,  with  tendency  to  inspissation  of  secretion.  These 
appearances  are  found  as  far  down  the  trachea  as  the  laryngoscopic 
view  extends.  In  fact,  the  mucous  membrane  of  the  entiie  nnso-bron- 
chial  tract  is  intensely  hyperaemic,  more  or  less  swollen,  and  presents  at 
various  points  evidences  of  capillary  hfemorrhages  and  small  extravasa- 
tions of  blood.  These  appearances  are  more  pronounced  in  the  respira- 
tory region  of  the  nose.  Ulceration  also  attacks  the  hair- follicles  in  the 
nasal  vestibule,  causing  a  dryness  and  itching,  with  falling  out  of  the 
vibrissse. 

As  the  ulcerative  process  in  the  nose  and  retronasal  space  advances, 
the  secretion  becomes  muco-pumlent,  and  portions  of  the  necrotic  tis- 
sues are  expelled  either  in  shreds  or  as  a  fine  detritus  mingled  with  the 
greenish-yellow  discharge.  In  some  the  nasal  flux  is  inconsiderable,  and 
perforation  of  the  cartilage  may  occur  without  the  knowledge  of  the  in- 
dividual. There  is  often  n  great  tendency  to  the  formation  of  hard, 
laminated,  or  tough,  leathery  crusts,  which  adhere  to  the  stnictures  with 
great  tenacity,  and  whose  expulsion  is  attended  with  considerable  diffi- 
culty. They  may  be  expelled  through  the  anterior  nares,  or  may  fall 
into  the  lower  pharynx  and  be  expectorated.  Occasionally  detachment 
occurs  during  sleep,  the  crust  entering  the  laryngeal  vestibule  and  giving 
rise  to  suffocative  paroxysms. 

Accompanying  the  catarrhal  symptoms  there  is  a  sensation  of  heat  or 
burning  in  the  nose  and  throat,  and  sometimes  intense  headache,  which 
is  referred  to  various  portions  of  the  cranium.  The  sensation  experi- 
enced is  sometimes  described  as  that  of  a  bubbling  or  boiling,  as  of  water 
in  a  caldron,  in  the  vertex,  and  constitutes  one  of  the  most  annoying 
features  of  the  case. 

Attention  has  already  been  called  to  the  inspissation  of  the  secretion 
and  its  tendency  to  crust- formation.  Notwithstanding  such  disposition, 
however,  and  the  profuse  and  purulent  character  of  the  discharge,  there 
is  little,  if  any,  tendency  to  the  development  of  a  condition  of  ozjena. 
Fetor  is,  so  far  as  my  experience  goes,  always  absent,  or  at  least  is  never 
a  prominent  symptom.  This  I  consider  a  point  of  especial  intei-est. 
The  absence  of  odor  here  is  certainly  in  a  measure  due  to  the  fact  that 
the  agent  which  excites  the  discharge  at  the  same  time  destroys  the 
forms  of  life  upon  the  presence  of  which  the  fetor  of  such  conditions 
is  supposed  to  depend. 

The  corrosive  action  is  not  always  limited  to  the  mucous  membrane  of 
the  nose  and  throat.  Purulent  inflammation  of  the  drum  cavities  also 
occurp,  with  perforation  of  the  tympanic  membrane  and  the  consequent 
development  of  otorrhoea.  This  is  in  part,  doubtless,  due  to  extension 
through  the  Eustachian  tubes  ;  but  it  is  conceivable  that  the  membrane 
may  become  corroded  by  direct  contact  of  the  bichromate  dust. 

There  appears  to  be  a  decided  limit,  however,  to  the  destructive  action 
of  the  corrosive  agent  on  the  cartilage  and  mucous  membranes,  a  certain 
self-limitation  of  its  corrosive  power,  which  agrees  with  the  known  com- 
portment of  the  poison  in  the  presence  of  organic  matter.  For,  as  is 
well  known,  every  molecule  of  matter  with  which  each  molecule  of 
chromic  acid  comes  in  contact,  is  not  only  immediately  destroyed,  but  the 
acid,  in  accomplishing  such  destruction,  is  itself  rendered  innocuous  by 
its  conversion  into  an  insoluble  oxide  of  chromium. 

Experimental  chemistry  has  chiefly  concerned  itself  with  the  investi- 


267 


Chronic  Catarrhal 
Infflammatiou. 


REFERENCE  HANDBOOK   OP  THE  MEDICAL   SCIENCES. 


hypertrophic  catarrh.  The  altogether  peculiar  odor 
should  be  carefully  distinguished  from  that  -svhich  occurs 
in  the  process  of  bone  disintegration  from  caries  and 
necrosis.  Each  is  separate  and  distinct,  and  the  combi- 
nation of  the  two  baffles  all  the  powers  of  description. 
By  alternately  closing  the  patient's  mouth  and  nostrils, 
the  source  of  the  smell  may  be  determined. 

Finally,  it  should  be  borne  in  mind  that  unilateral 
catarrh  may  be  symptomatic  of  various  neuralgias  of  the 
fifth  nerve,  growths,  foreign  bodies,  parasites,  necrosis  of 
the  nasal  or  accessory  cavities,  or  may  occur  as  a  com- 
plication of  acute  and  chronic  antral  catarrh  from  peri- 
osteal inflammation  or  other  causes.  I  have  seen  it 
associated  with  phlyctenular  conjunctivitis  as  the  result 
of  exposure  to  a  high  wind.  Unilateral  swelling  of  the 
turbinated  bpdies,  with  other  evidences  of  catarrh,  occur 
during  the  utero-ovarian  excitement  of  the  menstrual 
period.  It  occasionally  occurs,  too,  as  a  reflex  phenome- 
non, from  a  carious  tooth,  cerumen  in  the  ear,  or  other 
forms  of  irritation  of  the  auditory  meatus.  It  may  also 
result  from  injudicious  instrumental  or  chemical  irrita- 
tion of  the  nasal  cavity. 

gation  of  the  toxic  effects  of  chromic  acid  and  its  salts  upon  the  nervous 
system,  upon  the  stomach,  intestines,  and  kidneye,  and  its  corrosive  ac- 
tion upon  the  external  surfaces,  and  little  attention  has  been  bestowed 
upon  its  action  on  the  respiratory  tract.  G-melin,  of  Tiibingen,  who 
was  the  first  to  study,  experimentally,  their  poisonous  properties,  found 
that  the  bichromate  of  potassium,  when  introduced  under  the  skin  of  a 
dog,  produced  on  the  fourth  day  difficulty  of  breathing  and  deglutition, 
and  ijie  po.=rt-mortem  revealed  general  inflammation  of  the  respiratory 
tract,  with  bloody  and  fibrinous  effusion. 36  Some  years  later  Bemdt,  in 
the  course  of  a  series  of  experiments  with  the  same  salt,  found  redn&^s  of 
the  windpipe  in  a  guinea-pig  and  pigeon  poisoned  by  its  introduction 
into  the  stomach. 3* 

The  only  observations  in  regard  to  perforation  of  the  septum  that  I 
can  find  are  contained  in  an  article  by  Bt'court  and  Chevallier  in  the  An- 
nales  d'Hygiene,^^  and  in  the  brochure  of  Delpech  and  HillaireL^e  The 
latter  observers  report  cases  in  which  extensive  destruction  of  the  car- 
tilaginous septum  existed.  Both  unite  in  the  observation  that  the  seuse 
of  smell  remains  intact,  and  that  those  who  take  snuff  are  exempt  from 
nasal  trouble,  an  immunity  which  they  explain  by  the  frequent  cleansing 
of  the  nostrils  which  the  use  of  thaC  article  necessitates,  and  the  protec- 
tive layer  which  it  forms  in  the  nasal  passages. 

My  own  observations  in  regard  to  the  perforation  agree  in  the  main 
with  those  of  the  above  writers,  of  whose  investigations  I  was  ignorant 
six  years  ago,  when  the  subject  was  first  brought  to  my  notice.  The 
persistence  of  the  sense  of  smell  is  doubtless  due  to  the  fact  pointed  out 
above,  that  the  olfactory  region  is  very  rarely  involved. 

The  only  instance  of  ulceration  of  the  throat  that  I  have  found  is  that 
reported  by  Heathcote,  and  referred  to  by  H.  Rousseau  in  his  Paris  the- 
sis on  chromic  acid  :  •*  while,  so  far  as  I  am  aware,  the  perforation  of  the 
tympanic  membrane  and  other  phenomena  referable  to  the  ear  have 
never  been  heretofore  observed. 

The  injurious  effect  upon  the  mucous  surfaces  is  most  probably  due 
to  the  corrosive  action  of  minute  particles  of  bichromate  of  potash,  which 
fill  the  atmosphere  during  the  conversion  of  the  neutral  salt  into  the  bi- 
chromate by  means  of  boiling  enlphuric  acid. 

It  would  appear,  then,  from  the  above,  that  the  toxic  action  of  the 
salt  on  the  mucous  membrane  of  the  respiratory  tract  may  be  produced 
by  direct  inhalation,  by  the  introduction  of  the  drug  through  wounds  of 
the  skin,  or  its  absorption  through  the  mucous  membrane  of  the  diges- 
tive tract. 

The  extensive  use  of  the  salts  of  chromium  in  dyeing  and  painting 
confers  upon  their  toxicological  relations  a  manifest  interest  and  impor- 
tance. For  not  only  do  those  engaged  in  their  manufacture  come  within 
the  range  of  their  injurious  infiuence,  bnt  the  host  of  articles  for  the 
coloration  of  which  they  are  employed  may  become  agents  of  possible 
harm  wherever  they  are  circulated,  and  in  the  many  forms  in  which  they 
are  applied.  An  additional  importance,  too,  in  this  regard,  attaches  to 
the  introduction  into  the  system  of  the  poison  through  abrasions  on  the 
cutaneous  surface  and  its  toxic  effects,  when  thus  introduced,  upon  the 
mucous  surfaces  of  the  respiratory  tract.  It  is  accordingly  well  to  bear 
in  mintl  the  possibility  of  such  an  occurrence  in  estimatmg  the  etiologi- 
cal factors  in  obscnre  and  intractable  inflammatory  conditions  of  the  re- 
spiratory apparatus.  In  this  connection  I  recall  a  case  of  virulent  nasal 
discharge,  whose  causation  was  vainly  sought  for  among  the  ordinary 
diseases  of  the  nose,  and  whose  management  was  a  failure,  until  the  ac- 
cidental discovery  was  made  that  the  patient  dyed  her  hair  with  a  prep- 
aration containing  a  salt  of  lead.  Then  a  timely  conversation  in  her 
hearing,  concerning  the  injurious  effects  of  such  preparations  in  general 
upon  the  system,  led  the  patient  to  abandon  the  practice. 

The  medico-legal  question  may,  furthermore,  arise,  as  to  whether  a 
given  ulceration  of  the  nasal  cavities,  with  perforation  of  the  septum,  be 
due  to  poisoning  by  chrome  (or  an  allied  substance),  or  whether  it  be  an 
accident  of  constitutional  syphilis.  In  coming  to  a  conclusion  upon  this 
point,  the  absence  of  ozsena,  or  fetor,  the  effect  of  simple  medication, 
the  self-limitation  of  the  process,  and,  when  the  ulceration  is  no  longer 
active,  the  absence  of  deformity  of  the  external  nose  so  characteristic  of 
syphilis,  may  be  looked  upon  as  important  data  in  establishing  a  differ- 
ential diagnosis. 

The  marked  and  rapid  corrosive  effect  upon  the  cartilaginous  septum, 
suggests,  moreover,  a  certain  caution  in  the  use  of  chromic  acid  as  a 
therapeutic  agent  in  affections  of  the  overlying  mucous  membrane,  and 
the  careful  protection  of  that  structure  when  the  caustic  is  employed  in 
other  affections  of  the  nasal  passages.*" 


When  called,  then,  ts  a  case  of  unilateral  discharge 
from  the  nose,  or  ozsena,  the  practitioner  should  search 
for  some  such  cause  as  those  just  mentioned,  and  should 
direct  his  treatment  accordingly. 

Complications  and  Sequels. — The  possible  com- 
plications and  sequels  of  chronic  nasal  inflammation  are 
of  the  most  manifold  character,  and  may  be  referable  to 
almost  everj'  organ  of  the  body.  So  important  is  a 
proper  discharge  of  the  nasal  functions,  not  only  to  the 
structures  directly  involved,  but  also  to  the  general  wel- 
fare of  the  individual,  that  the  abrogation  or  suspension 
of  the  vital  properties  of  the  intranasal  tissues  may  be 
looked  upon  as  one  of  the  most  serious  obstacles  to  the 
enjoyment  of  normal  physiological  life.  This  is  espe- 
cially true  in  early, childhood,  when  growth  and  develop- 
ment are  going  on  with  rapidity,  and  when  the  demand 
for  healthy  respiration  is  accordingly  all  the  more  imper- 
ative. It  is  a  remarkable  fact  that  congenita]  occlusion 
of  the  nares  seems  to  be  incompatible  with  the  viability 
of  the  foetus,  and  the  bad  health  and  stimted  growth  of 
children  suffering  from  nasal  obstruction  is  a  matter  of 
every-day  occun-ence,  unfortunately  too  frequently  over- 
looked. 

Inflammatory  affections  of  the  nasal  passages  derive 
much  of  their  importance  from  their  influence  .on  the 
functions  of  respiration,  olfaction,  audition,  and  voice 
production,  as  the  starting-point  of  diseased  conditions 
of  the  nasal  pharynx  and  other  accessory  cavities,  and 
the  nasal  duct.  The  affections  of  these  organs  to  which 
it  gives  rise  have  been  fully  discussed  in  other  portions 
of  this  work.  The  most  common  is  inflammation  of  the 
nasal  pharynx  (see  article  on  this  subject  in  Vol.  V.). 
The  exfension  of  the  inflammatory  process  into  the 
ethmoid,  or  even  sphenoid,  cells,  is  also  met  with,  and  is 
often  a  most  diflicult  sequel  to  deal  with.  Obstruction 
of  the  nasal  duct  and  dacrocystitis  are  occasional  com- 
plications ;  but  both  these  affections  and  the  extension  of 
inflammation  to  the  frontal  sinus  are  comparatively  sel- 
dom met  with,  although  popular  belief  would  seem  to 
indicate  <  that  catarrh  of  the  latter  cavity  is  the  prolific 
source  of  all  the  headache  of  catarrhal  rhinitis.  In  re- 
gard to  the  relation  of  inflammatory  conditions  of  the 
antrum  maxillare  to  intranasal  processes,  I  would  like 
to  offer  some  suggestions. 

While  I  am  convinced  that  the  chronicity  of  certain 
forms  of  nasal  disease,  the  persistency  of  a  fair  propor- 
tion of  neuralgic  affections  (and  other  reflex  neuroses) 
of  the  head  and  face,  are  traceable  to  latent  or  unsus- 
pected chronic  antral  inflammation,  while  it  is  doubtless 
true  that  affections  of  the  maxillary  sinus  often  run  their 
course  unrecognized  during  life,  the  secondary  implica- 
tion of  that  cavity  in  acute  and  chronic  inflammatory 
processes  originating  in  the  nasal  passages  is,  compar- 
atively speaking,  rare. 

Inflammation  of  the  maxillary  sinus  may  result  from 
congenital  or  acquired  defect  of  the  naso-antral  aperture, 
or  from  its  closure  by  the  swollen  and  hypertrophied 
nasal  tissue,  polypi,  crusts,  etc.,  conditions  which  may 
favor  the  retention  and  decomposition  of  the  antral  secre- 
tion. Inflammation  from  this  cause,  however,  occurs 
less  frequently  than  is  universally  taught  by  inference 
from  purely  theoretical  considerations.  I  base  this  as- 
sertion not  only  on  clinical  observation,  but  also  on  the 
results  of  post-mortem  investigation.  Those  who  choose 
to  investigate  the  anatomical  aspect  of  this  question  will 
be  amazed  to  find  how  infrequently  the  mucous  covering 
of  the  sinus  participates  in  the  inflammatory  condition  of 
the  nasal  fossae.  It  is  the  rule  to  find  the  most  marked 
hypertrophy  of  the  nasal  tissues,  and  even  complete 
atrophy,  associated  with  a  normal  condition  of  the  sinus. 
What  is  the  explanation  of  this  fact  ? 

On  the  nasal  aspect  of  the  nasoantral  opening  is  a  du- 
plicature  of  the  erectile  tissue  of  the  turbinated  bodies, 
which  in  all  probability  serves  the  useful  purpose  of  ex- 
cluding from  the  cavity  of  the  sinus,  by  means  of  the  ana- 
tomical barrier  involved  in  its  erection,  various  irritants 
derived  from  the  external  world  and  nasal  passages. 
This  tissue  ceases  abruptly  at  the  antral  aperture.  '  On 
the  other  side  of  the  opening  lies  the  peculiar,  loose,  vaa- 
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cular  membrane  of  the  sinus.  Tn  tlie  majority  of  cases 
this  zone  of  erectile  tissue  constitutes  the  extreme  ana- 
tomical limit  of  the  nasal  inflammation.  The  thin,  loose, 
serous-looking  membrane  of  the  sinus  differs  essentially 
from  the  nasal  mucous  membrane,  and  especially  that 
portion  which  surrounds  the  entrance  into  the  maxillary 
sinus,  and  the  abrupt  transition  of  the  one  tissue  into  the 
other  would  therefore  militate,  on  theoretical  grounds, 
against  extension  of  the  inflammatory  process  into  the 
antrum.  In  other  words,  I  believe  that  the  so-called  ex- 
tension of  inflammatory  action  from  the  nasal  passages  to 
the  antrum — the  secondary  inflammatory  implication  of 
that  cavity — is  of  comparatively  infrequent  occurrence  ; 
and  that,  when  inflammation  of  the  sinus  from  extension 
is  assumed,  the  condition  will  be  found,  on  post-mortem 
examination,  to  be  one  of  simple  congestion,  with  pos- 
sibly some  accumulation  and  retention  of  the  antral  se- 
cretion from  mechanical  causes.  Even  if  the  amount  of 
secretion  be  temporarily  increased,  the  great  power  of 
absorption  possessed  by  the  membrane  of  the  sinus  will 
usually  suffice  to  make  it  a  matter  of  secondary  impor- 
tance. 

I  am  inclined  to  believe  that  too  much  stress  is  laid 
upon  the  decomposition  of  antral  secretion  as  a  factor  in 
the  production  of  inflammation.  Take,  for  example,  a 
simple  coryza.  With  the  general  erection  of  the  turbi- 
nated tissues  the  orifice  of  the  antrum  is  completely  closed, 
congestion  follows,  with  possibly  an  increased  secretion 
of  the  antral  fluid.  Whether  this  secretion,  thus  her- 
metically sealed,  so  to  speak,  in  the  antrum,  undergoes 
decomposition  before  the  patency  of  the  opening  is  re- 
stored and  the  air  gains  admittance,  is  questionable  ;  but, 
on  the  other  hand,  that  decomposition  does  occur  is  be- 
yond dispute,  for,  when  the  swelling  from  the  acute  rhi- 
nitis subsides,  the  aperture  becomes  free,  and,  in  some 
Instances,  the  fetid  antral  secretion  is  discharged  into  the 
nasal  passages,  a  fact  which  accounts  for  the  peculiar 
fetor  of  the  expired  air  from  the  nostrils  which  is  some- 
times observed  at  the  close  of  a  severe  coryza. 

One  of  the  most  familiar  sequels  of  chronic  nasal  in- 
flammation is  the  common  myxomatous,  and  even  fibrous, 
polypus.  In  some  cases  the  membrane  is  studded  with 
small  papillomatous  or  fibrous  growths.  I  have  also 
met  with  a  veritable  trachomatous  condition  of  the  nasal 
membrane  similar  to  that  found  in  the  conjunctiva.  Oc- 
casionally cystic  degeneration  of  the  membrane  is  seen, 
and,  in  very  rare  cases,  perichondritis  and  abscess  of  the 
septum,  and  even  rhinoliths,  have  been  observed.  In  long- 
standing cases  hypertrophic  changes  in  the  turbinated 
bones  themselves  and  septum  may  develop,  and  deflec-' 
tion  or  malposition  of  the  latter  is  now  and  then  due  to 
this  cause.  Nasal  obstruction  may  even  lead,  in  very 
young  subjects,  to  asymmetrical  conditions  or  imperfect 
development  of  the  nasal  and  accessory  chambers,  and 
other  portions  of  the  skull  on  the  side  corresponding  to 
the  seat  of  obstruction.  Indeed  Ziem  '^  has  shown  ex- 
perimentally that  in  certain  cases  nasal  obstruction  may 
be  an  important  factor  in  the  production  of  asymmetri- 
cal conditions  of  the  cranium. 

Perforation  of  the  septum  rarely,  if  ever,  occurs  as  the 
result  of  simple  inflammation  (vide  infra).  Thickening 
and  slight  flattening  of  the  bridge  of  the  nose,  with  some- 
times pain  on  pressure,  is  not  infrequently  met  with  in 
simple  chronic  catarrh,  and  is  probably  the  result  of  a 
localized  nasal  perichondritis.  This  should  not  be  con- 
founded with  the  very  conspicuous  flattening  and  conse- 
quent separation  of  the  eyes  which  occurs  in  long-stand- 
ing post-nasal  obstruction. 

Haemorrhage  is  a  common  complication,  and  has  been 
fully  considered  in  the  article  on  Haemorrhage  of  the  Nose 
(Vol.  v.).  The  host  of  interesting  neurotic  phenomena 
which  complicate  this  class  of  affections  have  also  been 
elaborately  discussed  in  another  portion  of  this  work 
(Vol.  V. .  article.  Nose,  Neuroses  of  the). 

Osteitis  is  rarely,  and  necrosis  probably  never,  the  re- 
sult of  a  simplecatarrh.  It  is  a  matter  of  common  ex- 
perience that  various  forms  of  excoriated  mouth  depend 
upon  a  disordered  stomach,  the  so-called  herpetic  dia- 
thesis, etc.,  but  occasionally  cases  occur  which  cannot 


be  referred  to  these  conditions,  whose  dependence  on 
hypertrophic  nasal  catarrh  must  be  inferred  from  their 
disappearance  with  the  cure  of  the  nasal  aiiection.  Sev- 
eral factors  are  probably  concerned  in  their  production, 
among  which  mouth-breathing  plays  an  important  part, 
and,  possibly,  the  disordered  condition  of  the  stomach 
occasioned  by  the  nasal  discharge.  The  inflammation  of 
the  conjunctivae,  which  is  so  often  observed  in  connection 
with  nasal  catarrh,  is  generally  explained  by  the  extension 
of  the  inflammatory  process  through  the  nasal  duct ;  but 
I  am  inclined  to  regard  it  in  the  majority  of  instances  as  a 
reflex  vaso-motor  phenomenon,  the  vessel  dilatation  being 
kept  up  by  the  constant  irritation  of  the  sensitive  nasal 
area.  In  like  manner  I  would  explain  the  recurrent 
herpes  and  keratitis  which  have  been  observed  in  con- 
nection with  this  disease,  the  phenomena  in  these  cases 
being  called  forth  by  trophic  disturbahces.  Zaufal  "  has 
found  trachoma  a  frequent  complication  of  ozsna. 

In  nasal  obstruction  of  long  standing,  chronic  inflam- 
matory changes  are  sometimes  induced  in  the  bronchial 
and  pulmonary  mucous  membrane,  which  are  exceed- 
ingly,difiicult  to  deal  with  even  after  the  original  cause 
is  removed,  and  this  has  doubtless  given  rise  to  the  popu- 
lar idea  that  "  catarrh  "  is  the  forerunner  of  consumption. 
Certain  it  is  that  nasal  obstruction  predisposes,  other 
things  being  equal,  to  inflammatory  conditions  of  the 
respiratory  tract,  and  that  the  practical  physician  cannot 
afford  to  overlook  the  influence  which  it  exerts  in  their 
production.  In  this  country  the  vast  majority  of  the 
cases  of  chronic  laryngitis  originate  primarily  in  disease 
of  the  nose,  and  many  a  winter  cough  is  allowed  to  go 
on  from  bad  to  worse  because  of  failure  to  recognize  this 
relationship.  I  am  furthermore  convinced  that  nasal 
obstruction  may  and  does  awaken  diseased  states  of  the 
lungs,  and  in  an  individual  so  predisposed  may  fator 
the  development  of  pulmonary  consumption.  Frankel 
states  that  emphysema  frequently  coexists  with  nasal 
stenosis,  and  Kussmaul  believes  that  acute  hyperffimia 
of  the  lung  may  be  produced  by  the  forced  inspiration 
of  the  air.  The  vesicular  murmur  is  weakened,  feeble 
and  shortened  in  inspiration,  and  only  approaches  the 
normal  when  deep  inspiratory  efforts  are  made.  Fre- 
quently mucous  and  subcrepitant  rales  can  be  heard  in 
different  portions  of  the  chest.  Attention  has  been  called 
to  certain  deformities  of  the  chest-walls  consisting  chiefly 
in  malposition  of  the  bones  and  loss  of  power  in  the 
muscular  covering.  I  believe  these  deformities  to  be 
rare,  except  in  very  young  children. 

The  influence  of  nasal  obstruction  in  such  cases  is  of 
course  purelj'  accidental  and  mechanical.  Although  the 
theory  of  the  direct  pathological  relationship  between 
simple  nasal  disease  and  tuberculosis  of  the  lungs  has 
been  gravely  advanced  hy  more  than  one  observer,  it 
seems  scarcely  .necessary  to  remark  that  we  must  accept 
observations  of  this  kind  with  the  utmost  caution,  and 
require  more  abundant  proof  of  the  alleged  facts  than 
those  already  in  our  possession. 

There  is  one  symptom  of  nasal  obstruction  to  which 
especial  importance  must  be  attached,  and  for  which 
alone  the  physician  is  often  consulted.  Dyspnoea  on  ex- 
ertion is  one  of  the  most  annoying  features  of  the  case. 
Such  patients  complain  that  in  talking  they  must  fre- 
quently pause  for  breath  ;  that  in  going  upstairs  walk- 
ing rapidly,  or  running — in  fine,  in  all  bodily  operations 
wliich  require  unusual  exertion,  they  get  very  readily 
out  of  breath.  DifBcult  breathing  is  also  present  when 
the  mouth  is  occupied  or  closed,  as  in  swallowing,  smok- 
ing, etc.  They  are  accordingly  constantly  haunted  by 
the  dread  of  heart  disea.'se  and  consumption.  Physical 
examination,  however,  fails  to  detect  any  cause  for  the 
dyspnoea.  At  times  the  breathing  is  perfectly  normal 
and  vesicular  ;  at  others  a  few  small  mucous  rfiles  may 
be  heard  posteriorly  in  the  inferior  lobes,  or  in  the  in- 
frascapular  and  mammary  regions." 

Prognosis. — The  prognosis  of  a  disease  is  one  of  the 
most  difflcult  chapters  of  its  history  to  write.  Assertion 
must  be  followed  by  indefinite  qualification,  and  there 
are  so  many  things  to  take  into  account,  that  the  study 
of  each  case  on  its  individual  merits  becomes  the  only 
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rational  way  to  reach  a  satisfactory  and  intelligent 
opinion. 

There  are  two  great  influences  which  particularly 
afEect  the  prognosis  in  chronic  catarrhal  diseases  of  the 
upper  air-tract — climate  and  individual  environment. 
Pronounced  nasal  inflammation  of  long  standing,  in  any 
of  its  stages,  is  a  diSicult  affection  to  deal  with  in  a  cli- 
mate such  as  that  described  elsewhere  (see  Vol.  lY.,  Ar- 
ticle on  Larynx,  Catarrhal  Affections  of  the)  as  most 
provocative  of  the  disease,  and  especially  is  this  true  if 
the  individual,  either  from  compulsion  or  design,  does 
not  live  under  the  guidance  of  the  common  law  of  health. 

The  prognosis,  in  general,  will  depend  in  many  cases 
upon  the  constitution,  surroundings,  habits,  occupation, 
and  a  host  of  other  influences  pertaining  to  the  individ- 
ual, and  will  accordingly  be  determined  by  an  indefinite 
number  of  agencies.  This  will  be  the  more  clearly  un- 
derstood upon  reference  to  the  remarks  in  Vol.  IV.  of 
this  Handbook,  on  the  Etiology  of  Catarrhal  Affections 
of  the  Upper  Air-Passages.  In  this  section  we  shall  speak 
of  the  prognosis  in  uncomplicated  cases  living  under 
fairly  good  hygienic  conditions. 

In  its  incipient  stages  the  affection  is  always  amenable 
to  treatment ;  but  in  the  vast  majority  of  instances,  the 
patient  either  is  unaware  of  the  insidious  approach  of  his 
disease,  or  is  disposed  to  make  light  of  it,  and  therefore 
only  consults  a  physician  when  the  inflammatory  process 
is  firmly  entrenched  in  the  nasal  membrane,  and  perma- 
nent neuro- vascular  changes  have  taken  place. 

In  the  first  stage  the  prognosis  may  be  written  down 
as  good.  It  is,  however,  often  a  very  difficult  and  rebel- 
lious affection  to  cope  with,  even  under  the  most  favor- 
able circumstances,  and  relapses  frequentl}-  occur  after 
the  disease  has  been  apparently  effectuallj-  eradicated.  In 
this,  as  in  all  other  forms  of  catarrh  of  the  upper  air- 
tract,  different  individuals  present  the  most  varying  de- 
grees of  susceptibility  to  treatment  and  recuperative 
power.  In  some  the  disease  will  yield  with  great  rapid- 
ity, a  few  weeks  sufficing  to  produce  a  cure,  while  in 
others  months,  and  even  yeara,  are  necessary  to  bring 
about  a  like  result. 

In  the  second  stage  the  outlook  is  also  generally  good, . 
and  it  is  at  this  period  that  some  of  the  most  brilliant  re- 
sults of  nasal  surgery  have  been  achieved.  Relief  can 
alw-ays  be  obtained,  and  permanent  cure  is  often  the  re- 
sult. Indeed,  the  prognosis  in  nasal  disease  very  often 
depends  upon  the  amount  of  surgery  in  the  case. 

In  the  early  stage  of  atrophy  the  prognosis  is  much 
less  favorable,  while  in  advanced  cirrhosis  it  is  unques- 
tionably bad.  Lender  favorable  circumstances  it  is  pos- 
sible to  arrest  its  progress,  and  in  every  case  relief  can 
be  obtained  and  the  nose  kept  under  control,  but  it  is 
naturally  impossible  to  restore  the  functions  of  an  organ 
whose  physiological  properties  have  been  hopelessly  de- 
stroyed, and  the  atrophied  structures  must  therefore  be 
placed,  with  the  contracted  liver  and  kidney,  in  the  list  of 
incurable  affections.*  Wlien  "cure"  of  atrophic  rhi- 
nitis is  spoken  of,  it  almost  invariably  refers  to  a  condi- 
tion of  comparative  comfort. 

It  may  be  well  to  state  here  that  it  occasionally  happens 
that  extensive  atrophy  of  the  nasal  structures  exists  with 
little  or  no  marked  discomfort  to  the  individual.  Whether 
the  structures  be  congenitally  absent,  whether  the  con- 
dition present  is  the  legacy  of  a  cured  syphilitic  or  other 
blood  affection,  or  the  remains  of  the  destruction  left  by 
chrome  or  other  corrosive  chemical  agents,  are  sometimes 
difficult  to  determine ;   but  the  fact  remains  the  same. 

Coexisting  atrophy  of  the  sinuses  makes  the  prognosis 
proportionately  more  grave. 

Gener.^l  Rules  of  Tkeat.ment. — The  general  prin- 
ciples governing  the  rational  treatment  of  the  different 
stages  may  be  summed  up  tersely  in  the  following  pro- 
positions : 

In  the  earlj'  part  of  the  first  stage  the  treatment  is 
mainl}'  hj^gienic  (hardening  the  skin,  acclimatizing  the 

*  In  atrophy  of  the  lower  turbinated  body,  it  sometimes  happens  that 
the  middle  turbinated  body  undergoes  a  corresponding  degree  of  hyper- 
trophy, descends  far  below  its  normal  level,  and  seems  to  functionate 
in  the  place  of  the  atrophied  body. 


nasal  passages,  attention  to  general  health,  protection  of 
nasal  passages  from  direct  or  indirect  sources  of  irritation, 
removal,  if  possible,  to  an  equable  climate,  etc.),  and 
consists  in  many  cases  simply  in  the  search  for,  and  re- 
moval of,  the  cause  (local  or  reflex  irritation,  general 
systemic  disease,  vices  of  constitution  from  various  causes, 
excesses,  surroundings  of  patient,  etc.).  At  this  period 
local  treatment  is  often  unnecessary,  and  in  some  cases 
harmful.  In  other  cases  great  benefit  is  derived  from  the 
judicious  use  of  detergent,  alterative,  and  astringent 
preparations,  applied,  as  far  as  possible,  to  the  diseased 
surfaces  alone,  in  the  form  of  solution  or  mixture  with 
some  such  substance  as  cosmoline,  glycerine,  vaseline, 
etc.,  or  these  substances  may  be  advantageously  used 
unmedicated.  In  a  certain  proportion  of  subjects  the 
administration  of  remedies  to  control  reflex  excitability 
of  the  nerve-centres  is  productive  of  good. 

The  treatment  of  the  second  period  of  this  stage  must 
be  carried  out  on  the  same  general  principles  as  above. 
Remembering  the  condition  of  the  contractile  elements  of 
the  intercellular  walls,  the  physician  should  take  measures 
to  restore  their  loss  of  power  (strychnine  and  electricity 
are  occasionally  useful).  If  the  simpler  means  fail,  re- 
sort may  be  had  to  the  galvano-cautery  or  to  electrolysis. 

In  the  above  periods,  medicines  in  solid  form  (e.g., 
powders)  are  absolutely  contraindicated,  as  tending  to 
increase  the  irritation  and  to  hasten  the  coming  of  the 
hj'pertrophic  stage. 

The  management  of  the  first  period  of  the  hypertrophic 
stage  consists  in  a  combination  of  the  above  methods. 
Here  surgical  procedures  are  more  justifiable.  In  the 
second  period  of  this  stage  the  treatment  is  essentially 
surgical,  and  consists  in  the  removal  of  the  obstruction, 
in  procuring  thorough  cleanliness  of  the  nasal  passages, 
and  in  attention  to  the  general  principles  indicated 
above.  Solid  remedies  are  contra-indicated.  The  gen- 
eral treatment  of  the  third  stage  is  tonic  and  hygienic ; 
the  local  treatment  is  palliative,  and  consists  in  keeping 
the  parts  scrupulously  clean  and  lubricated. 

The  methods  of  cleansing  the  nasal  passages  are  the  spray, 
the  nasal  douche,  irrigation  by  the  anterior  and  posterior 
nasal  syringe,  the  nasal  bath  (pouring  the  liquid  from  a 
spoon  into  the  nares),  direct  inspiration  of  the  liquid 
through  the  nose  (the  so-called  "  drinking  "  through  the 
nose),  or,  finally,  regurgitation  through  the  nasal  pharynx 
into  the  posterior  nares.  When  the  mucus  is  very  te- 
nacious, the  physiological  act  of  sneezing  may  be  pro- 
voked in  order  to  assist  in  its  expulsion. 

Of  these  methods  the  most  effective  and  least  objec- 
tionable is  the  spray,  except  when  hot  liquids  are  em- 
ployed ;  for,  in  the  separation  of  the  liquid  into  finely  di- 
vided spray  particles,  the  temperature  is  so  lowered  that 
it  practically  amounts  to  a  cold  injection.  For  ordinary 
purposes  a  fine  spray  is  sufficient,  but  when  the  secretion 
is  inspissated  or  Closely  adherent,  a  coarse  spray  is  often 
necessary. 

The  nasal  douche  is  too  dangerous  a  remedy  to  be 
extensively  employed,  for  it  often  subjects  the  patient  to 
inflammation  of  the  middle  ear.  Since  Roosa  first  called 
attention  to  this  fact,  there  has  been  an  almost  daily  ac- 
cumulation of  evidence  to  warrant  the  condemnation  of 
its  indiscriminate  use.  Acute  inflammation  and  abscess 
of  the  middle  ear  have  repeatedly  followed  its  use,  and 
in  one  case  death  was  the  result. 

Jly  experience  agrees  with  that  of  Beverley  Robinson, 
that  chronic  inflammatory  induration  of  the  turbinated 
tissues  results  sometimes  from  its  employment,  and  I 
have  known  cases  in  which  there  could  be  no  reasonable 
doubt  that  chronic  middle-ear  disease  was  caused  by  its 
use. 

When  the  nasal  pharynx  is  filled  with  secretion,  gargles 
are  sometimes  of  benefit,  but  the  sphere  of  their  useful- 
ness is  limited.  Even  by  Troeltsch's  method  very  little 
of  the  fluid  reaches  the  posterior  part  of  the  pharynx,  and 
as  all  communication  is  shut  off  between  the  upper  and 
lower  pharynx  in  the  act,  the  remedy  never  reaches  the 
spot  it  is  designed  to  medicate.  The  medicament  may 
act,  however,  mechanically  by  producing  muscular  con- 
traction and  thereby  dislodging  mucus  from  the  naso^ 
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pharynx.  A  gargle  of  water  will  accomplisli  the  same 
result. 

Regurgitation  of  the  fluid  into  the  naso-pharynx  is  an 
unphysiological  procedure  and  a  roundabout  way  of  ac- 
complishing a  great  deal  of  possible  harm  with  consid- 
erable diificulty  and  personal  inconvenience.  A  better 
method  is  to  lie  flat  on  the  back,  with  the  head  inclined 
slightly  downward,  and  allow  the  fluid  to  gravitate  into 
the  pharynx.* 

Whatever  method  be  employed,  it  should  be  remem- 
bered that  the  constant  use  of  too  much  water  in  the  nose 
if  often  productive  of  evil,  for  the  reason  that  it  produces 
a  constant  saturation  of  the  intranasal  tissues,  with  con- 
sequent disease  and  destruction  of  fimction.  Sprays  are 
not  to  be  employed  indiscriminately,  nor  for  too  long  a 
period  of  time.  By  the  spray  method  water  may  also 
gain  access  to  the  middle  ear,  and  I  have  known  in  sev- 
eral cases  the  use  of  the  post-nasal  syringe  to  give  rise  to 
acute  inflammation  and  even  abscess  of  that  cavity.f 

The  indications  in  the  treatment  of  hypertrophic  nasal 
inflammation  may  be  considered  under  the  following 
heads : 

1.  Bemoval  of  iJie  ObstnictioH. — If  the  catarrh  be  de- 
pendent upon  a  deflected  or  dislocated  septum,  or  upon 
other  irregularities  in  the  nasal  chambers,  these  must,  of 
course,  be  rectified  before  we  can  proceed  with  the  treat- 
ment of  the  case.  If  adhesions,  from  syphilis,  the  essen- 
tial fevers,  misuse  of  caustics,  etc.,  exist,  they  must  be 
divided.  If  the  pharyngeal  tonsil  be  hypertrophied,  or 
if  growths  exist  in  the  nose  or  the  retronasal  space,  they 
should  be  removed.  If,  as  is  often  the  case,  the  faucial 
tonsils  be  enlarged  and  indurated,  they  should  be  ex- 
cised. It  is  useless  to  temporize  with  sjjrays,  'caustic 
applications,  and  other  palliative  measures. 

2.  The  nasal  and  retronasal  chambers  should  be  thor- 
oughly cleansed  and  kepi  dean. 

3.  The  congested  or  inflammatory  condition  of  the 
naso-pharyngeal  membrane  which  remains  should  be 
treated  on  the  general  principles  which  govern  the  man- 
agement of  simple  inflammation  of  this  structure,  and 
the  patient  should  be  put  under  the  hygienic  conditions 
which  favor  a  return  to  the  normal  state. 

To  remove  the  element  of  obstruction  a  number  of 
methods  have  been  suggested — caustics,  dilatation  with 
bougies,  sponge-tents,  etc.,  galvano-cautery,  thermo- 
cautery, electrolysis,  injections,  the  knife,  forceps,  and 
cold-wire  snare. 

Caustics. — The  caustics  chiefly  employed  are  chromic, 
glacial  acetic,  and  nitric  acids.  Of  these,  chromic  acid  is 
probably  the  best.  Various  forms  of  applicators  of  more 
or  less  ingenious  mechanism,  are  sold  in  the'  market,  but 
a  small  pointed  glass  rod,  as  recommended  by  Dr.  Donald- 
son, of  Baltimore,  answers  for  all  ordinary  purposes.  Be- 
fore applying  the  acid  the  parts  should  be  thoroughly 
cleansed,  and  the  healthy  portion  of  the  membrane  pro- 
tected from  the  possible  inroads  of  the  acid.  A  number 
of  devices  have  been  suggested,  such  as  applj'ing  the 
caustic  through  a  speculum  resembling  the  Gruber  ear 
speculum,  or  some  similar  contrivance,  anointing  the 
nares  beforehand  with  glycerine,  vaseline,  etc.  ;  various 
forms  of  applicators,  etc. ;  but  with  a  w,ell-dilated  nostril 
and  a  steady  hand  tlais  paraphernalia  may  be  in  the  ma- 
jority of  cases  disregarded.  The  contour  of  the  nasal 
vestibule  varies  so  much  in  different  individuals  that  it 
becomes  necessary  for  the  specialist  to  have  quite  a  vari- 
ety of  dilating  apparatus  at  hand.  The  speculum  which 
I  have  found  most  generally  useful  is  the  one  shown  in 
Pig.  4891. 

The  simple  principle  upon  which  this  instrument  acts 
is  that  involved  in  the  ingenious  eye  speculum^' and 
gag"  devised  by  Dr.  Russell  Murdoch,  of  Baltimore. 

into  the  nasal  extremity  of  each  blade  is  fitted  an  ivory 
shield,  which  may  he  replaced,  if  necessary,  by  other 
dilating  apparatus.     At  right  angles  to  the  distal  end  of 

*  The  method  of  regurgitation  of  wines  and  whiskeyB  into  the  nasal 
pharynx  employed  hy  wine-tasters,  is  not  infrequently  the  source  of 
post-nasal  inflammation. 

t  See  also  article  on  the  Treatment  of  Chronic  Laryngitis,  Vol.  IV.,  for 
further  rules  of  treatment. 
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one  blade  is  a  rectangular  bar,  upon  which  a  well-fitting 
square  sleeve,  attached  to  the  distal  extremity  of  the 
other,  slides  with  ease.  This  sliding  motion  is  accom- 
plished by  means  of  slight  pressure  on  the  button  or  han- 
dle which  juts  out  from  the  sleeve.  In  using  the  spec- 
ulum, the  ivory  shields  are  brought  together,  introduced 
closed  into  the  nostril,  and  separated  by  pressure  on  the 
button  with  the  forefinger,  counter-pressure  being  brought 
to  bear  on  the  free  extremity  of  the  bar  with  the  thumb, 
or  rice  versa,  according  to  the 
position  in  which  the  blades  are 
introduced. 

The  pressure  of  the  sides  of 
the  nostrils  arrests  the  sleeve  at 
any  desired  point,  thus  furnish- 
ing the  simplest  possible  prin- 
ciple of  self-retention.  A  touch 
upon  the  button  releases  the 
blades  from  their  fixed  position, 
thus  permitting  instantaneous 
removal  of  the  instrument.  The 
upper  and  under  surfaces  of  the 
rectangular  bar  are  roughened 
to  increase  the  amount  of  fric- 
tion.* 

If  the  glass  rod  be  slightly  warmed  and  plunged  into 
a  bottle  of  the  crystals  of  chromic  acid,  a  few  will  adhere 
and  be  immediately  deposited  on  the  diseased  surface. 
The  acid  is  so  deliquescent  that,  when  exposed  to  the 
air,  the  crystals  rapidly  liquefy,  and  this  solution  is  fre- 
quently employed  in  the  place  of  the  crystals  themselves. 
When  the  acid  is  applied,  lachrymation,  sneezing,  cough, 
and  various  other  reflex  phenomena  appear,  and  consid- 
erable pain  may  or  may  not  be  complained  of.  The 
pain  is,  however,  very  fugitive,  and  in  the  course  of  a 
few  moments  is  generally  gone.  The  nostril  feels 
"  stuffy"  for  a  day  or  two,  as  in  a  common  cold  in  the 
head,  and  after  the  lapse  of  from  three  to  seven  days  the 
diseased  tissues  come  away,  either  as  well-deflned  sloughs 
or  finely  divided  particles,  in  the  discharge.  The  sud- 
den application  of  the  acid  causes  at  first  collapse  of  the 
normal  turbinated  structures,  and  temporary  freedom  of 
breathing  through  the  nostril,  but  the  subsequent  effect 
is  to  cause  obstruction  until  the  sloughing  process  is 
over.  A  curious  reflex  that  is  often  met  with  in  the  ap- 
plication of  an  acid  to  the  nasal  mucous  membrane,  is 
the  sudden  and  immediate  impression  made  by  it  upon 
the  sense  of  taste.  When  a  drop  of  the  acid  is  applied  to 
the  turbinated  bodies,  the  patient  will  often  exclaim  sud- 
denly that  he  tastes  the  medicament.  In  the  vast  majority 
of  instances  the  application  of  caustics  to  the  nasal  mem- 
brane is  productive  of  no  evil  result.  The  sloughing 
process  is  sometimes  disagreeable,  and  in  some  persons 
an  annoying  conjunctivitis  with  oedema  of  the  lids  may 
complicate  the  case,  but  with  this  exception  I  have  never 
seen  any  serious  after-effects. 

Dilatation  loith  grachtated  sotinda  (Clinton  Wagner), 
bougies,  sponge4ents  (J.  Solis  Cohen),  etc.,  has  been  em- 
ployed to  cause  absorption  of  the  indurated  tissues,  and 
is  doubtless  often  of  at  least  temporary  good  ;  but  so 
much  more  success  can  be  attained  by  other  less  painful, 
more  expeditious,  and  more  certain  measures,  that  I  am 
inclined  to  regard  dilatation  as  contra-indicated  except 
in  very  exceptional  cases. 

Gdhano-caiitery. — The  galvano-cautery  in  the  hands  of 
a  careful  operator  is  one  of  the  most  generally  useful 
procedures  for  the  removal  of  nasal  obstruction.  What- 
ever form  of  instrument  be  used,  the  most  important 
point  to  be  looked  to  is  the  temperature  of  the  knife  or 
snare — the  condition  known  as  cherry  heat  being  the 
least  painful  and  dangerous,  and  more  generally  effica- 
cious than  the  higher  or  lower  degrees  of  temperature. 

The  method  of  operating  will  depend  upon  the  nature 
of  the  obstruction  and  the  judgment  of  the  operator.  A 
common  and  very  good  method  is  to  make  linear,  parallel 
incisions  along  the  autero-posterior  axis  of  the  turbinated 

*  The  speculum  is  made  by  Willms  &  Co.,  of  Baltimore,  See  Medical 
News,  Philadelphia,  December  ti,  1884. 
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body,  or  a  number  of  lateral  incisions  converging  at  a 
common  point  in  the  interior  of  the  hypertrophy.  In 
many  cases  I  prefer  a  stellate  incision  of  the  turbinated 
body  after  the  method  described  elsewhere  (Vol.  V.  of 
this  Handbook,  p.  241).  Sufficient  patency  of  the  nos- 
tril is  secured,  the  erectility  or  contractility  of  the  tissues 
is  brouglut  under  control,  and  the  patient  escapes  with 
very  small  loss  of  function. 

It  will  often  be  found  sufficient  simply  to  make  a  small 
number  of  punctures  with  a  fine-pointed  electrode  in  the 
swelling,  especially  in  the  condition  of  chronic  putfiness 
described  above.  Or,  If  the  nature  of  the  obstruction 
permit,  the  loop  or  snare  may  be  employed.  This  latter 
operation  may  be  followed  by  considerable  heemorrhage, 
if  the  mass  be  not  slowly  severed.  Finallj-,  various 
other  methods  may  be  employed  according  to  the  pecu- 
liarities of  the  case  and  the  ingenuity  of  the  surgeon. 

The  electrode  should  be  introduced  unheated  into  the 
nostril,  and  the  current  turned  on  only  when  the  incisions 
are  to  be  made.  Before  its  introduction  the  nasal  fossse 
should  be  thoroughly  cleansed  of  all  secretion,  in  order 
not  only  to  facilitate  accuracy  in  placing  the  knife,  but 
also  to  avoid  the  sudden  reduction  of  the  temperature  of 
the  electrode  by  the  nasal  secretion. 

The  amount  of  pain  varies  greatly  with  the  suscepti- 
bility of  the  individual.  Some  bear  it  without  experi- 
encing any  disagreeable  sensation,  while  others  complain 
seriously.  Cocaine  annuls  the  pain,  but  does  not  destroy 
the  temperature  sense." 

My  attention  was  first  called  to  the  isolation  of  the 
temperature  sense  by  means  of  cocaine  through  an  ob- 
servation of  Dr.  William  Warfield,  of  this  city,  who 
noticed,  during  an  operation  on  the  eye  (under  the  an- 
aesthetic influence  of  this  drug),  performed  by  Dr.  Russell 
Murdoch,  that,  while  the  sensibilitj'  of  the  conjunctiva 
and  cornea  was  abolished,  the  contact  of  the  instruments 
was  felt  as  a  distinctly  cold  sensation.  Subsequently 
ilr.  H.  H.  Donaldson,  of  the  Johns  Hopkins  University, 
acting  upon  this  hint,  examined  the  eyes  of  two  patients 
with  reference  to  this  singular  fact,  and  discovered  that, 
although  the  eye  was  rendered  completely  insensitive, 
the  sensations  of  heat  and  cold  were  readily  distin- 
guished. 

Struck  with  the  original  observation  of  Dr.  Warfield, 
I  experimented  with  regard  to  the  isolation  of  the  tem- 
perature sense  in  the  nasal  and  oro-pharyngeal  cavities. 
Six  persons  (hospital  patients)  were  taken  for  the  experi- 
ments. Having  thoroughly  ansesthetized  the  mucous 
surfaces  of  the  soft  palate,  uvula,  and  nasal  passages  with 
a  four  per  cent,  solution  of  cocaine,  a  probe,  which  had 
been  previously  immersed  in  a  mixture  of  ice  and  salt, 
was  made  to  impinge  upon  the  parts  rendered  insensible 
to  contact  and  pain.  A  distinct  sensation  of  cold  was 
complained  of  in  each  instance.  The  opposite  extremity 
of  the  same  probe  was  then  heated  over  the  burner  of  a 
lamp  used  for  laryngoscopic  purposes,  and  in  its  heated 
condition  carried  over  the  anaesthetized  area.  While  ab- 
solutely no  pain  was  felt  by  any  of  these  experimented 
upon,  there  was  a  marked  unanimity  of  the  answers, 
given  voluntarily,  in  regard  to  the  sensation  of  heat.  In 
three  of  the  cases  an  eschar  followed  the  application  of 
the  heated  probe,  and  in  one  an  acute  pharyngitis  devel- 
oped ;  yet  at  the  time  of  application  no  pain  was  felt, 
though  the  temperature  sense  remained  intact.  These 
observations  are  of  interest,  in  view  of  the  fact  that, 
while  recent  physiological  research  lias  rendered  it  prob- 
able that  the  sensations  of  heat  and  cold  are  distinct  from 
those  of  mere  contact  and  pain,  it  has  heretofore  been 
impossible  to  demonstrate  the  fact  by  the  complete  isola- 
tion of  the  temperature  sense.  It  is  accordingly  obvious 
that  its  separation  from  the  other  senses  may  lead  the  way 
to  more  interesting  physiological  discoveries. 

The  electrode  should  be  withdrawn  unheated  from  the 
nostril,  and  the  wound  treated  on  ordinary  surgical  prin- 
ciples. After  a  period  varying  from  five  to  fifteen  days, 
the  sloughing  tissues  are  extruded,  and  cicatrization  takes 
place.  An  excavated  spot  often  results  which  resembles 
somewhat  the  under  surface  of  a  raspberry,  and  this  be- 
comes gradually  filled  with  cicatricial  tissue.     Scars  in 


the  turbinated  bodies  are  often  invisible  or  inconspicuous 
during  life,  from  the  fact  that  their  surrounding  engorged 
walls  of  erectile  tissue  hide  them  from  direct  inspec- 
tion. 

Many  accidents  have  followed  the  too  vigorous  use  of 
the  electro-cautery,  among  which  may  be  mentioned 
hfemorrhage,  acute  infiammation  and  abscess  of  the  mid- 
dle ear,  conjunctivitis,  erysipelas,  high  fever,  septicaemia, 
meningitis,  and  other  serious  affections.  These  compli- 
cations would  be  less  frequently  met  with  if  the  galvano- 
cautery  were  employed  less  in  the  posterior  portion  of  the 
nares,  and  its  use  confined  to  anterior  operations.  Apart 
from  a  disagreeable  prolongation  of  the  sloughing  pro- 
cess, and  an  occasional  rise  of  temperature  after  the  op- 
eration, I  have  never  met  with  any  serious  sequel,  and 
can  only  re-echo  the  words  of  Clinton  Wagner,  that, 
"  with  a  well-dilated  nostril,  proper  insulation  of  the 
knife,  a,  battery  in  thorough  working  order — care  being 
taken  that  the  platinum  is  not  too  thick  to  become  raised 
to  white  heat  instantly — and  then  with  a  steady  hand,  and 
not  keeping  the  connection  on  for  more  than  a  second  or 
two  at  a  time,  accidents,  as  above  described,  need  not 
be  feared."" 

Thermo-cautery. — The  method  by  thermo-cautery  is 
rarely  employed.  Dr.  Goodwillie,  of  New  York,  by 
whom  the  method  was  introduced,  uses  a  modified  Pac- 
quelin  instrument  with  a  glass  speculum,  and  claims 
good  results. 

Electrolysis  is  inferior  to,  and  less  certain  than,  the  elec- 
trocautery,  in  the  treatment  of  the  hypertrophic  stage. 
In  conditions,  however,  in  which  the  cautery  is  contra- 
indicated,  and  in  the  state  of  chronic  puffiness  which  rep- 
resents the  transition  of  the  first  into  the  second  stage,  it 
may  be  employed  with  advantage. 

The  number  of  cells  used  will,  of  course,  depend  upon 
the  density  of  the  mass  and  the  closeness  of  the  circuit. 
It  should  be  undertaken  with  caution,  and  the  requisite 
number  of  cells  be  determined  by  tentative  experiment. 
The  battery  which  has  given  the  most  satisfaction  is  the 
dry  chloride  of  silver  apparatus  of  Mr.  Barrett,  of  New 
York. 

Injections  of  ergotine  have  been  used  with  some  suc- 
cess by  Dr.  T.  Amory  De  Blois,'"  of  Boston,  but  this 
method  has  not  passed  into  general  use.  It  is,  moreover, 
probable,  in  view  of  the  structure  of  the  turbinated  bodies 
and  their  anatomical  relations,  that  its  indiscriminate  use 
may  lead  to  dangerous  results. 

Knife. — The  use  of  the  knife  for  the  removal  of  the  hy- 
pertrophic membrane  is  now  scarcely  ever  resorted  to,  for 
the  reason  that,  in  addition  to  the  risk  from  haemorrhage, 
a  much  more  successful  result  may  be  obtained  by  other 
less  dangerous  methods. 

Forceps. — Various  forms  of  cutting  and  serrated  for- 
ceps have  been  devised  for  the  removal  of  the  indurated 
turbinated  tissues.  So  eminent  a  practitioner  as  Dr. 
Beverley  Robinson,™  of  New  York,  still  recommends 
evulsion  with  forceps,  but  the  general  sentiment  of  au- 
thority regards  this  method  simply  aS  a  matter  of  purely 
historical  interest.  The  operation  is  intensely  severe,  and 
is  easily  replaced  by  simpler,  more  efficient,  and  less  pain- 
ful procedures. 

Cold  Wire  Snare. — Although  these  masses  were  proba- 
bly again  and  again  removed  by  the  wire,  as  anyone  can 
convince  himself  by  referring  to  the  standard  surgical 
works  of  the  last  two  centuries,  their  true  anatomical 
significance  and  relation  to  nasal  inflammation  was  not 
properly  appreciated  until  Bigelow  "  demonstrated  the 
erectility  of-  the  tissues  concerned  in  their  development. 
The  credit  of  urging  the  necessity  of  the  removal  of  the 
hypertrophic  mass  with  the  cold  wire  snare  belongs  to 
Dr.  Jarvis,  of  New  York.'''  Prior  to  the  introduction  of 
the  wire,  the  galvano-cautery  had  been  used  both  in  this 
country  and  in  Germany.  In  the  latter  country  it  was 
extensively  adopted,  and  it  is  a  noteworthy  fact  that  Zau- 
fal,"  who  is  an  enthusiastic  advocate  of  the  snare  for  the 
removal  of  polypi,  recommends  the  cautery  for  the  hy- 
pertrophic masses  of  the  turbinated  bodies. 

The  use  of  the  snare  in  the  removal  of  intranasal 
growths  dates  from  the  time  when  Robertson  "  published 
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the  account  of  his  instrument  in  the  Edinburgh  Medical 
Journal  for  1805.  This  was  one  step,  and  an  important 
one,  in  the  evolution  from  the  ligature  of  the  ancients  to 
the  apparatus  in  use  at  the  present  day.  The  Greeks  and 
Arabs  applied  the  ligature  by  means  of  a  peculiar  kind 
of  forceps  which  is  described  and  figured  by  Dionis,  but 
it  was  not  until  centuries  later  that  the  cannula  was  intro- 
duced by  Fallopius.  This  was  variously  modified  by  the 
surgeons  of  the  eighteenth  century,  prominently  by  Le- 
vret,  who,  among  other  contrivances,  used  a  double  cannu- 
la with  retention  rings,  and  also,  in  common  with  Palucci 
and  others,  a  single  cannula  divided  at  its  distal  extremity 
by  a  small  partition.  Various  methods  have,  from  the 
time  of  Riolanus,  been  suggested  for  the  tightening  of 
the  wire,  the  most  interesting  of  which  is  perhaps  the 
knot-tightener  of  Graefe,  which  consisted  of  an  outer 
piece  sliding  on  the  cannula,  and  thereby  producing  com- 
pression of  the  tumor.  This  was  subsequently  modified 
by  Dupuytren,  the  ligature  or  wire  being  attached  by 
several  turns  to  a  retention  nut  at  the  proximal  extrem- 
ity of  the  instrument,  and  compression  of  the  mass  se- 
cured by  means  of  a  quick  screw,  after  the  method  in 
use  at  the  present  day.  It  was  probably  these  instru- 
ments that  suggested  the  snares  of  Robertson  and  Wilde, 
and  led  to  the  modifications  of  Hilton,  Blake,  Zaufal, 
Jar  vis,  and  others.'" 

Whatever  form  of  snare  be  used,  the  most  important 
thing  to  be  looked  to  is  the  character  of  the  wire  em- 
ployed. Steel  piano-wire,  as  recommended  by  Zaufal,'* 
Jarvis,"  and  Bosworth,''  is  the  one  commonly  employed, 
as  it  possesses  considerable  resistance  and  resiliency,  and 
retains  its  original  direction  to  a  great  extent  when  pro- 
jected from  the  mouth  of  the  cannula. 

In  performing  the  operation  with  the  aid  of  the  rhino- 
scope,  the  nostril  is  first  dilated  with  the  speculum,  and 
the  wire  loop  passed,  under  the  guidance  of  a  strong 
light,  through  the  slit  between  the  turbinated  bones  and 
septum,  into  the  naso-pharynx.  The  nasal  speculum  is 
then  removed,  and  the  tongue  depressed,  either  by  an 
assistant  or  the  patient  himself,  with  a  Tiirck  or  similar 
depressor.  The  mirror  is  then  introduced  with  the  left 
hand,  the  loop  directed  over  the  hypertrophy  with  the 
right,  and  the  wire  pulled  home.  The  mirror  and  spatula 
are  then  removed,  and  the  operation  completed  by  slowly 
tightening  the  screw.  When  the  pharynx  is  unusually 
small  or  narrow,  the  soft  palate  may  be  tied  up,  prior  to 
the  operation,  by  means  of  a  rubber  cord,  whose  ends  are 
passed  through  the  nostrils,  brought  out  through  the 
mouth,  carried  over  the  ears,  and  tied  under  the  chin, 
after  the  method  described  by  Wales,*'  or  the  uvula  may 
be  elevated  by  one  of  the  combination  tongue  depres- 
sors in  use  among  specialists.  These  latter  accessories 
are,  however,  rarely  necessJiry  ;  the  latter  instrument, 
although  theoretically  an  excellent  auxiliary,  will  too 
often  be  found  an  embarrassing  impediment,  and  the  ele- 
vation of  the  palate  will  sometimes  interfere  with  rhino- 
scopio  examination  by  the  involuntary  salivation  and  gag- 
ging which  it  every  now  and  then  occasions.  Although 
the  rhinoscope  facilitates  the  operation  and  renders  it 
impossible  to  damage  any  of  the  tissues  adjacent  to  that 
to  be  removed,  it  is  in  the  majority  of  cases  unnecessary, 
provided  the  changed  relations  of  the  parts  be  known  and 
mapped  out  beforehand,  and  the  touch  be  sufficiently 
educated  to  recognize  the  various  parts  with  which  the 
instrument  comes  in  contact,  and,  therefore,  to  avoid 
needless  injury  to  the  sensitive  structures  that  it  traverses. 
The  mode  of  operation  which  I  generally  adopt  is  as  fol- 
lows :  The  patient  is  seated  in  a  tall,  straight-backed, 
narrow-seated  chair,  with  the  head  thrown  slightly  back 
against  the  head-rest  (or  supported  by  the  arm  of  the  op- 
erator). The  surgeon,  standing  at  the  side  of  the  patient 
to  be  operated  on,  and  elevating  the  tip  of  the  nose  with 
the  thumb  of  the  left  hand,  passes  the  wire  loop,  having 
the  requisite  diameter  and  curve,  into  the  nostril.  In 
this  position  the  cannula  of  the  instrument  will  form  an 
angle  wi^h  the  floor  of  the  nostril,  varying  with  the  curve 
of  the  loop,  and  its  subsequent  passage  into  the  nasal 
fossa  will  throw  the  shank  of  the  instrument  toward  the 
median  line.  It  should  then  be  pushed  slowly  and  gently 
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backward  and  slightly  downward,  until  the  loop  enters 
the  naso-pharynx.  Bearing  in  mind  the  distribution 
of  the  fifth  nerve  in  the  nostril,  the  snare  should  be 
kept  as  close  as  possible  to  the  floor,  hugging  the  in- 
ferior border  of  the  septum,  and  avoiding  as  much 
as  possible  contact  with  the  external  wall.  This  not 
only  facilitates  its  introduction,  but  lessens  the  tendency 
to  reflex  phenomena  and  painful  sensation.  The  wire, 
being  pliable,  will  adapt  itself  to  the  sinuosities  of  the 
nostril  and  pass  the  obstruction  without  difficulty.  No 
force  should  be  used  ;  but  if  the  cannula  be  arrested,  firm 
and  gentle  pressure  will  nearly  always  cause  it  to  glide 
past  the  obstruction.  The  patient  should  be  directed  to 
keep  his  eyes  open,  and  avoid  facial  contortions,  which 
militate  against  the  painless  passage  of  the  instrument. 
In  cases  where  the  fossa  is  more  or  less  completely 
blocked,  gradual  dilatation  with  rubber  bougies  will  ma- 
terially aid  the  subsequent  passage  of  the  instrument. 
As  the  loop  passes  through  the  posterior  nares  over  the 
bulge  of  the  muscular  palate,  the  contraction  of  the  latter 
can  sometimes  be  felt  as  it  elevates  the  distal  extremity 
of  the  wire.  The  wire  should  be  pushed  back  until  it 
reaches  the  posterior  pharyngeal  wall,  and  then  gently 
withdrawn,  care  being  taken  to  avoid  the  swollen  lips  of 
the  Eustachian  tube.  The  handle  is  then  pressed  slightly 
inward  toward  the  septum  as  it  is  withdrawn.  This  will 
usually  bring  the  loop  over  the  hypertrophied  mass.  The 
distal  extremity  of  the  cannula  should  now  be  pressed 
firmly  against  the  turbinated  bone,  and  the  wire  tightened 
by  means'  of  the  screw.  As  the  loop  passes  over  the  base 
of  the  palate,  involuntary  acts  of  deglutition  sometimes 
occur,  interfering  with  the  adju.stment  of  Ihe  wire. 
When  the  latter  is  properly  placed,  the  presence  of  the 
growth  within  its  grasp  is  easily  recognized  by  the  sense 
of  resistance  imparted  to  the  finger  in  turning  the  screw. 
By  this  method  the  hypertrophied  tissue  may  be  removed 
without  difficulty,  and  often  with  a  very  slight  amount  of 
pain.  Where,  from  the  extreme  narrowness  of  the  pas- 
sage, the  introduction  of  the  curved  wire  gives  rise  to 
pain,  it  may  be  introduced  straight,  bending  it  subse- 
quently with  the  forefinger  introduced  into  the  naso- 
pharynx. In  several  instances  I  have  facilitated  its 
adjustment  by  the  following  device  :  A  fine  rubber  cord 
is  tied  by  one  of  its  extremities  to  the  wire  loop  ;  the 
other  end  is  then  passed  through  the  nostril  and  carried 
out  through  the  mouth.  The  snare  is  then  introduced 
into  the  pharynx.  By  pulling  the  cord  downward  and 
outward,  the  wire  is  bent  and  carried  over  the  growth. 
The  subsequent  steps  of  the  operation  consist  simply  in 
division  of  the  mass.  When,  from  anaemia  or  certain  dia- 
thetic conditions,  loss  of  blood  is  to  be  deprecated,  the 
mass  may  be  slowly  severed,  a  half  hour  or  more  being 
consumed  in  the  ecrasement.  In  ordinary  cases  I  have 
never  occupied  more  than  ten  minutes  in  the  operation, 
and  although  I  have  operated  a  great  many  times,  have 
never  seen  a  haemorrhage  which  gave  me  cause  for  alarm. 
Indeed,  a  moderate  fiow  of  blood  seems  to  act  bene- 
ficially, by  relieving  the  engorged  condition  of  the  re- 
maining portions  of  the  mucous  membrane.  When  the 
hypertrophy  is  seated  anteriorly  on  the  bones  or  septum 
it  can  be  snared  by  previously  transfixing  with  a  glover's 
needle,  as  suggested  by  Jarvis,""  or,  better,  by  using  the 
electric  cautery.  The  hypertrophies  over  the  posterior 
half  of  the  septum  are  more  difficult  to  deal  with,  and  in 
these  cases  I  believe  the  galvano-cautery  preferable  to  the 
snare.  In  a  tractable  patient  the  mass  may  be  transfixed 
and  snared  ;  but  I  generally  resort  to  one  of  the  other 
methods  which  have  been  given  above.* 


*  In  one  case  permanent  relief  was  obtained  by  linear  radiating  inci- 
sions of  the  mass  with  a  bistoury,  followed  by  dilatation  with  rubber  bou- 
gies, which  act  not  only  as  dilators  but  also  as  tampons,  to  restrain  the 
hemorrhage  which  follows  the  incisions.  In  this  connection  I  may  add 
that  I  have  resorted  to  incision  of  the  turbinated  bodies  in  acute  coryza, 
and  invariably  with  great  and  immediate  relief.  A  depleticm  of  the 
erectile  cells  is  thus  effected  and  the  nasal  stenosis  which  attends  that 
affection  is  diminished.  This  method  of  incision  of  the  turbinated  bod- 
ies for  the  relief  of  coryza,  headache,  etc.,  was  published  in  the  Transac- 
tionfl  of  the  Medico-^hirurgical  Faculty  of  Maryland  for  1883.  It  has 
since  been  used  with  success  by  Woakes  (Post^nasal  Catarrh,  etc.,  Phila- 
delphia, 1884),  and  Glasgow  (Trans.  American  Laryngological  Associa- 
tion, 1888). 
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The  after-treatment  consists  in  spraying  the  nostrils 
with  a  soothing,  disinfectant,  and  detergent  spray.  The 
one  I  commonly  employ  is  a  weak  solution  of  carbolic 
acid  in  oil  of  sweet  almonds.  A  cotton  respirator  should 
be  worn  in  the  nostrils  for  a  day  or  two  after  the  opera- 
tion to  avoid  the  irritation  of  the  floating  particles  of 
dust  in  the  atmosphere.  The  patient  may  be  directed  to 
saturate  a  plug  of  absorbent  cotton  with  the  solution  and 
pass  it  into  the  nostril  once  or  twice  a  day  until  cicatriza- 
tion is  complete. 

I  have  never  seen  the  disagreeable  after-effects  here 
which  follow  the  operation  with  the  galvano-cauter\-. 
One  patient  complained  of  pain  in  the  infraorbital  re- 
gion for  one  or  two  days  after  the  removal  of  an  anterior 
hypertrophy  ;  but  it  was  very  questionable  whether  this 
was  due  to  the  operation,  as  he  had  been  for  a  long  time 
subject  to  neuralgic  pains  in  the  course  of  the  trifacial 
nerve.  Rapid  amelioration  and  disappearance  of  com- 
plications has  been  the  invariable  rule  in  all  cases  where 
I  have  performed  the  operation. 

The  amount  of  haemorrhage  will  vary  with  the  lime 
occupied  in  the  Scrasement,  with  the  age  and  vascularity 
of  the  mass.  The  slower  the  traction,  the  less  profuse 
the  haemorrhage.  As  a  rule,  the  cleaner,  whiter,  and 
older  the  hypertrophy,  the  less  abundant  the  bleeding. 
To  avoid  haemorrhage,  it  has  been  advised  (Bosworth)  to 
tighten  the  loop  slowly,  giving  one-half  turn  of  the  screw 
every  five  or  ten  minutes,  consuming  at  least  two,  or  bet- 
ter, three  hours  in  the  operation.  I  have  never  found  such 
a  procedure  necessary.  When  the  operation  is  quicklj' 
performed,  a  gush  of  blood  follows  the  removal  of  the 
mass,  and  the  nose  continues  to  bleed  until  the  engorged 
vascular  spaces  of  the  erectile  tissue  have  been  depleted. 
The  haemorrhage  then  ceases  in  many  cases  spontane- 
ously. Secondary  hmmorrhage  sometimes  occurs,  and 
generally  takes  place  from  six  to  twelve  hours  after  the 
operation.  It  is  never  profuse,  and  can  be  readily 
checked  by  the  patient  himself. 

In  many  instances,  if  the  instrument  be  gently  and 
skilfully  introduced,  and  the  facial  contraction  and 
straining  of  the  patient  be  controlled,  the  snaring  of  the 
hypertrophy  is  quite  painless.  If  the  mass  be  slowly 
severed,  very  little  pain  is  felt — ^sometimes  none  at  all. 
I  have  several  times  removed  the  growth  without  the  pa- 
tients being  aware  of  the  performance  of  the  operation. 
When  the  nostril  is  very  tortuous,  or  when  hypertrophy 
of  the  turbinated  bodies  coexists  with  a  deflected  or  ir- 
regularly thickened  septum,  the  Introduction  of  the  snare 
is  sometimes  painful,  the  amount  of  pain  depending  upon 
the  altered  relations  of  the  parts,  the  degree  of  hyper- 
sesthesia  of  the  mucous  membrane,  and  the  curve  and 
diameter  of  the  wire  loop.  The  pain  may  be  diminished, 
however,  by  hypodermatic  injections  of  morphine  or  an 
anaesthetic  spray.  In  the  compression  of  the  mass,  pain 
is  occasionally  referred  to  various  points  in  the  distribu- 
tion of  the  fifth  nerve.  Various  other  reflex  phenomena 
sometimes  occur  during  the  operation,  such  as  cough, 
pain  in  the  ear  and  larynx,  movements  of  deglutition, 
etc. 

The  advantages  which  may  be  claimed  for  this  opera- 
tion, apart  from  its  comparative  painlessness  and  sim- 
plicity, may  be  briefly  summed  up  as  follows  : 

(1)  It  fulflls  in  the  simplest  and  most  radical  manner 
the  chief  and  absolute  indication  in  the  treatment  of 
hypertrophic  nasal  catarrh,  viz.,  the  removal  of  the  ob- 
struction. 

(2)  It  restores  the  respiratory  current  to  its  normal 
channel,  thereby  avoiding  the  irreparable  injury  with 
which  the  organs  of  respiration,  vocalization,  audition, 
and  olfaction  are  necessarily  threatened. 

(3)  It  removes  one  of  the  most  prolific  sources  of  the 
discharge  in  nasal  catarrh,  and  favors  the  return  of  the 
mucous  membrane  to  its  normal  state. 

(4)  In  the  majority  of  instances  it  causes  the  various 
complications,  and  especially  those  of  reflex  character, 
to  disappear. 

(5)  By  the  depletion  of  the  cavernous  cells  of  the  tur- 
binated bodies  it  exercises  a  beneficial  effect  upon  the 
whole  area  occupied  by  the  erectile  tissue. 


The  second  indication  is  best  accomplished  with  a  de- 
tergent alkaline  spray.  Carbolic  acid,  borax,  boracic 
acid,  the  bicarbonate,  phosphate,  and  sulpho-carbolate  of 
soda,  alone  or  in  combination,  are  the  medicaments  com- 
monly employed.  By  means  of  the  compressed-air  cylin- 
der, the  nasal  cavities  can  be  thoroughly  cleansed  and  the 
crusts  removed  with  facility.  If  a  sufficiently  powerful 
spray  be  not  available,  the  latter  should  be  carefully 
brought  away,  a  probe  wrapped  with  absorbent  cotton 
and  dipped  into  vaseline,  cosmoline,  or  some  such  sub- 
stance being  used  for  the  purpose.  Sometimes  thick 
shreds  of  mucus  are  found  in  the  Eustachian  tubes  and 
the  fossae  of  Rosenmiiller,  which  cannot  be  dislodged  by 
the  spray,  and  which  must  be  removed  with  the  cotton- 
carrier  or  forceps.  This  cleansing  of  the  nose  is  of  the 
utmost  importance.  It  should  be  ascertained  by  inspec- 
tion that  the  parts  are  clean  before  applying  alterative  or 
other  remedies  to  the  nose.  It  is  useless  to  apply  them 
to  inspissated  mucus.  The  continuous  use  of  alkaline 
and  sulphur  waters  is  sometimes  productive  of  decided 
benefit  in  diminishing  the  secretion. 

The  astringent  or  alterative  to  be  used  will  depend 
upon  the  character  of  the  inflammation  and  upon  the 
susceptibilities  of  the  patient.  It  is  better,  as  a  rule,  to 
change  the  remedy  from  time  to  time  until  one  is  found 
which  accomplishes  the  maximum  of  good.  One  of  the 
simplest  and  best  is  common  alcohol,  diluted  according 
to  circumstances.  Weak  solutions  of  bichloride  of  mer- 
cury, as  recommended  by  me  elsewhere,"  are  often  of 
decided  benefit.  For  post-nasal  and  pharyngeal  inflam- 
mation I  have  also  used  the  tincture  of  galanga  with  ex- 
cellent results.  Galanga  is  an  Indian  remedy  for  catarrh, 
whose  powdered  root  has  been  recommended  (Bosworth) 
in  the  form  of  snuff.  It  will  be  found,  however,  exceed- 
ingly difficult  to  reduce  the  root  to  an  impalpable  pow- 
der, and  even  when  mixed  with  other  powders  it  is  ir- 
ritating and  often  produces  attacks  of  acute  corj'za.  To 
obviate  this,  I  have  had  an  alcoholic  tincture  of  the  root, 
diluted  according  to  circumstances,  prepared  for  use  in 
spray  behind  the  soft  palate.  This  has  an  aromatic,  not 
unpleasant  odor,  and  produces  a  sharp,  pungent,  peppery 
sensation,  which  subsides,  however,  almost  instantane- 
ously, and  generally  affords  immediate  relief.  The  ap- 
plication leaves  an  agreeable  astringent  sensation  in  the 
throat,  which  lasts  for  some  time,  and  is  not  open  to  the 
evil  results  which  follow  the  use  of  nitrate  of  silver  and 
similar  substances  in  that  localit}'. 

The  use  of  powders  in  the  nose  will  often  do  more 
harm  than  good,  vnless  the  substance  ie  reduced  io  an  im- 
palpable state.  Their  indiscriminate  use  is  to  be  discour- 
aged, especially  where  the  parts  cannot  be  thoroughly 
and  repeatedly  inspected.  ^Otherwise  they  will  form  a 
thick  paste  with  the  discharge,  whose  removal  they  me- 
chanically impede,  or,  collecting  in  the  crevices  of  the 
nasal  chamber,  lay  the  foundation  for  crust  formation, 
or  act  as  foreign  bodies.  It  is  much  better  to  apply  the 
remedy  to  the  mucous  membrane  in  some  such  vehicle 
as  glycerine,  gelatine,  cosmoline,  vaseline,  etc.  This 
should  not  be  thrust  blindly  into  the  nose,  but  the  nostril 
should  be  dilated  and  the  application  made  directly  to 
the  diseased  surface.  Where  excoriations  or  ulcerations 
of  the  nostril  exist,  I  have  found  that  the  powder  of 
calendula  dusted  over  the  raw  surfaces,  or  applied  as  a 
glyceride,  will  cause  rapid  healing  and  diminution  of  the 
discharge.  I  have  also  found  the  combination  of  this 
drug  with  boracic  acid,  as  recommended  by  Dr.  Sexton,*'' 
of  New  York,  in  otorrhoea,  of  considerable  value  in  pur- 
ulent cases  of  catarrh  of  the  nose. 

During  inclement  weather,  and  when  exposed  to  a  viti- 
ated atmosphere,  the  nasal  chambers  should  be  protected 
by  means  of  a  respirator.  Those  in  common  use  are  un- 
gainly objects,  against  which  personal  vanity  and  aesthet- 
icism  alike  rebel.  Few  patients,  especially  ladies,  will 
submit  to  being  muzzled  with  these  unsightly  appliances, 
which,  besides  masking  to  a  great  extent  their  personal 
charms,  are  in  the  eyes  of  their  fellow-man  the  outward 
and  visible  suggestion  of  chronic  nasal  catarrh.  When 
the  discharge  is  not  very  profuse,  absorbent  cotton,  med- 
icated or  not  according  to  circumstances,  may  be  sub- 
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stituted  for  the  ordinary  respirator.  A  small  piece  of 
cotton  is  taken  and  its  fibres  teazed  gently  apart  with  the 
fingers.  It  is  then  folded  lightly  upon  itself  and  intro- 
duced into  the  nostril  just  beyond  the  orifice  of  the 
anterior  nares.  If  care  be  taken  to  separate  the  fibres 
sufficiently  loosely,  respiration  can  take  place  with 
ease.  This  simple  expedient  will  be  found  of  consid- 
erable value  to  mitigate  the  severity  of  the  atmosphere 
and  to  equalize  the  temperature  within  the  nasal  cham- 
ber. 

The  cotton  respirator  should  not  be  confounded  with 
the  plugs  in  common  use  to  medicate  and  give  support 
to  the  inflamed  nasal  membrane.  The  use  of  tents  of 
various  kinds  as  a  means  of  conveying  remedies  to  the 
cavities  of  the  nose  is  of  very  ancient  origin,  and  it  is 
therefore  amusing  to  read  the  altercations  in  which  some 
surgeons  of  the  present  day  have  indulged  as  to  the  prior- 
ity of  their  introduction  in  the  treatment  of  nasal  inflam- 
mation. Where  the  discharge  is  profuse,  or  when  caries 
or  necrosis  of  the  bones  is  present,  I  can  strongly  recom- 
mend oakum  as  a  substitute  for  the  cotton  tents  commonly 
employed. 

In  addition  to  local  applications,  attention  should  be 
given  to  the  general  health,  which  is  often  seriously  im- 
paired. The  existence  of  diathetic  diseases  should  be 
carefully  sought  for,  and  the  different  organs  and  their 
functions  systematically  interrogated. 

The  principal  measures  for  the  treatment  of  the  third 
stage  of  chronic  catarrhal  inflammation  of  the  nasal  pas- 
sages, have  already  been  given  in  detail  in  the  article  on 
Ozsena.  The  principal  points  to  be  attended  to  are  (1) 
the  utmost  cleanliness  of  the  nasal  passages,  (2)  the  dis- 
sipation of  the  odor,  and  (3)  the  stimulation  of  the 
healthy  mucous  membrane  to  vicarious  activity.  As  a 
disinfectant  I  have  found  nothing  better  than  the  bi- 
chloride of  mercury.  This  may  be  used  topically  in  so- 
lution, or  the  local  application  may  be  assisted  by  the 
administration  of  small  tonic  doses  of  mercury  inter- 
nally. 

It  would  carry  me  far  beyond  the  limits  of  the  space 
allotted  to  this  article  to  consider  the  hygiene  of  the  up- 
per respiratory  organs  ;  but  a  few  general  remarks  upon 
certain  all-important  subjects  may,  perhaps,  be  not  out 
of  place.  A  catarrhal  patient  should  not  be  deprived  of 
all  the  luxuries  of  life,  severed  from  all  legitimate  pleas- 
ures, or  driven  to  the  verge  of  inquisitorial  torture  by  an 
enforced  system  of  coddling  and  a  perpetual  dread  of  the 
variations  of  the  thermometer,  nor  be  taught  to  rush  in- 
doors whenever  a  cloud  passes  over  the  sun.  He  should 
live  as  much  as  possible  in  the  open  air  and  indulge  in 
systematic  exercise,  according  to  his  individual  endur- 
ance. The  skin  should  be  kept  in  a  healthy  and  active 
condition  by  daily  cold  baths,  frictions,  etc.  As  little 
liquid  nourishment  should  be  taken  as  is  compatible  with 
the  comfort  of  the  individual.  The  ingestion  of  large 
quantities  of  liquid,  especially  in  the  form  of  alcohol,  is 
greatly  to  be  deprecated.  It  is  surprising  what  an  effect 
the  combination  of  exercise  and  abstention  from  a  super- 
abundance of  fluid  often  has  upon  the  course  of  a  ca- 
tarrhal inflammation.  I  have  known  it  to  check  the  se- 
cretion when  all  other  means  had  failed.  To  sum  up, 
the  patient  should  exercise  a  sufficient  amount  of  common 
sense  and  discretion  in  matters  included  under  the  com- 
monly recognized  conception  of  "taking  care  of  one's 
.  self,"  and  live  as  much  as  possible  under  the  guidance 
of  the  common  law  of  health. 

In  the  preceding  pages,  and  in  the  article  on  Chronic 
Laryngitis,  in  Vol.  IV.  of  this  Handbook,  I  have  endeav- 
ored to  give  a  general  idea  of  the  principles  which  should 
govern  the  physician  in  the  treatment  of  chronic  catar- 
rhal inflammation  of  the  upper  respiratory  tract.  To 
enter  into  detail  either  in  the  matter  of  methods  or  the 
comparative  merits  of  drugs  would  be  impossible  within 
the  contracted  sphere  of  the  present  communication. 
Each  case  must  be  studied  by  itself.  Indeed,  in  all 
cases,  the  search  for  the  cause  should  be  the  study  of  the 
individual  and  the  complex  forces  by  which  he  is  influ- 
enced and  surrounded ;  and  upon  the  correct  interpre- 
tation of  these,  more  than  upon  mere  inspection  of  the 
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EAR,  SYPHILITIC  AFFECTIONS  OF  THE.     I.  Ac- 

QTjiKED  Syphilis — Aukicle. — Primary  syphilitic  chan- 
cres have  been  but  very  seldom  seen  on  the  auricle  and 
the  adjacent  parts.  Despres '  found  among  twelve  hun- 
dred syphilitic  patients  one  with  a  chancre  (soft)  on  the 
auricle.  Pellizzari '  reports  having  seen  a  primary  sore 
on  the  lobule,  and  thinks  that  it  was  caused  by  the  use 
of  a  towel  which  the  son  of  this  patient  had  previously 
used  in  cleaning  a  sore  on  his  penis.  Hermet  ^  saw  a 
chancre  on  the  lobule  of  a  woman's  ear,  which  resulted 
from  a  kiss  by  her  infected  husband.  The  same  author  ■* 
saw  also,  in  the  clinic  of  Dr.  Fournier,  in  Paris,  a  phage- 
denic hard  chancre  on  the  lobe  and  the  posterior  part  of 
the  lower  third  of  the  auricle,  caused  by  the  bite  from  an 
infected  individual.  A  similar  case,  due  to  a  bite,  has 
been  observed  also  by  Hutchison.'  Hulot^  saw  a  chan- 
cre on  the  base  of  the  tragus,  the  origin  of  which  was 
problematical.  Zucker '  has  described  at  length  the  his- 
tory of  a  case  of  chancre  on  the  outer  surface  of  the  tra- 
gus. A  chancre  on  the  mastoid  process  in  a  man,  due  to 
the  kiss  of  a  prostitute,  has  been  observed  by  Mracek,* 
and  another  in  the  same  place  in  a  child,  caused  byinfec- 
tion  from  the  nurse,  has  been  described  by  Hulot.'  Fi- 
nally, Lincke,'  speaking  of  otitis  syphilitica  externa,  says 
that  it  attacks  sometimes  the  auricle,  at  other  times  the 
external  canal,  or  it  may  attack  both  parts  simultaneous- 
ly, and  that  it  manifests  itself  usually  in  the  form  of  a 
chancre. 

As  far  as  can  be  seen  from  the  description  of  the  cases 
here  cited,  the  chancres  presented  the  usual  appearance  ; 
the  lymphatic  glands  in  the  vicinity  were  enlarged  and 
Indurated.  In  Zucker's  case  the  tragus  was  of  a  livid 
red  color,  of  twice  the  normal  thickness,  and  on  its  ante- 
rior surface  was  a  pigmented  radiating  cicatrix.  The 
entire  parotid  region  was  involved  in  the  process  ;  it  was 
greatly  swollen,  felt  as  hard  as  a  board,  but  was  not  at 
all  painful.  There  was  no  secretion  from  the  external 
canal,  and  the  hearing  was  but  slightly  diminished  in 
acuteness.  In  this  case  the  diagnosis  of  primary  syphi- 
litic infection  was  facilitated  by  the  recent  appearance 
on  the  surface  of  each  hand  of  three  or  four  small,  round, 
slightly  scaly  efflorescences.  The  genitals  were  intact, 
and  the  inguinal  glands  were  not  swollen.  A  course  of 
inunctions  produced  a  perfect  and  rapid  cure. 

A  primary  sore  on  the  auricle  may  be  mistaken  for 
cancer,  from  which  it  diflfers,  however,  in  that  it  pre- 
sents a  clean  surface  and  secretes  but  little.  The  nearest 
lymphatic  glands  usually  enlarge  with  the  development 
of  induration  in  the  primary  sore.- 

Secondary  and  Tertiary  Forms. — Manifestations  of 
constitutional  syphilis  are  not  very  rarely  observed  in  the 
auricle.  Squamous,  pustular,  and  papular  eruptions, 
usually  in  connection  with  the  same  affection  on  the  in- 
tegument of  adjacent  parts,  but  sometimes  limited  to  the 
auricle  and  external  canal,  have  been  seen  by  many 
writers.  According  to  Gruber,'"  papular  eruptions  are 
most  frequently  seated  at  the  point  of  insertion  of  the 
auricle,  while  exanthematous  eruptions  appear  mostly 
on  the  other  parts  of  the  auricle.  Broad  condylomata 
have  been  often  seen  by  DesprSs  on  the  lobule,  and  usu- 
ally in  the  hole  for  the  earring.  Wilde,"  as  far  as  I 
know,  is  the  only  author  who  maintains  that  syphilitic 
ulceration  is  by  no  means  uncommon,  and  that  rupia  is 
frequently  seated  on  the  external  ear. 

Tubercular  syphilides*  and  gummata  of  the  auri- 
cle have  been  observed  by  Zeissl,'*  Burnett,"   Buck," 

*  The  tubercular  syphilide  is  a  solid  rounded  nodule  of  the  skin  and 
subcutaneous  cellular  tissue,  and  is  coppery  or  purple-brown  in  color ; 
commonly  several  tubercles  are  collected  in  a  group.  The  tubercle  is 
liable  to  ulcerate,  and  its  course  is  slow.  Sometimes  creeping  ulceration 
attacks  a  tubercle.  When  this  takes  place,  little  tubercle?  develop  at  the 
margin  of  the  first,  deposit  and  merge  into  each  other.  The  original 
tubercle  soon  ulcerates ;  a  scab  is  formed,  under  which  the  ulcer  creeps, 
healing  where  the  tubercle  first  began  to  melt  away,  and  spreading  by 
the  destruction  of  the  tubercles  at  the  margin  of  the  ulcer.  The  course 
of  the  affection  is  indefinite,  unless  controUed  by  treatment.  Ulcerated 
tubercles  always  leave  indelible  white  scars.  Gummy  tumors  form  solid 
nodules  beneath  the  skin.  Presently  the  skin  becomes  absorbed  over  the 
tumor,  and,  bluish-red  in  color,  breaks  down  in  slow  ulceration.  Some- 
times the  mass  is  absorbed  before  ulceration  is  reached  (Hill  and  Coop- 
er'=). 


Field,'"  Hessler,!'  Pelletan,"  Sexton,'^  Pierce,"  Ravo- 
gli,"  Woakes,"  Barklay,"  Bumstead  and  Taylor,"  and 
McBride."  In  all  of  the  cases  reported,  the  affections 
appeared  in  the  so-called  tertiary  stage  of  syphilis.  In 
almost  all  only  one  ear  was  affected,  and  in  the  majority 
of  the  cases  no  other  symptom  of  syphilis  was  present  at 
the  time  the  patient  came  under  observation.  The  seat 
of  the  tubercle  or  gumma  was  in  the  anterior  part  of  the 
auricle  in  all  the  cases,  except  Burnett's,  in  which  it  oc- 
cupied the  posterior  surface.  A  case  with  symmetrical 
patches  of  lupus  erythematosus  in  the  concha  of  each 
ear,  probably  syphilitic,  was  seen  by  Hutchison  (1.  c., 
page  348).  According  to  Zeissl,  the  auricle  may  be  the 
seat  of  both  the  dry  (non-ulcerating)  and  the  ulcerating 
forms  of  gummata,  and  the  latter  frequently  shows  a 
tendency  to  the  lupoid  character  in  this  situation  (Four- 
nier). In  Burnett's  case,  which  is  about  the  only  one  re- 
corded in  which  the  disease  was  seen  in  its  earliest  stages, 
there  first  appeared  a  circumscribed  infiltrated  lump  on 
the  posterior  surface  of  the  auricle,  and  this  gradually 
extended  until  it  had  diffused  itself  throughout  the  tis- 
sue of  the  pinna.  It  was  slightly  elevated  above  the  gen- 
eral surface  of  the  auricle,  of  a  deep  reddish  color,  pain- 
less, and  was  not  attended  with  itching  ;  it  was  inclined 
to  run  a  slow  course.  In  the  space  of  a  month  or  six 
weeks  the  infiltration  had  diffused  itself  throughout  the 
greater  part  of  the  auricle,  and  somewhat  over  the  mas- 
toid portion.  The  thickening  and  deformity  of  the  auri- 
cle had  become  considerable,  the  groove  behind  the  auri- 
cle was  obliterated,  and  the  appendages  assumed  a  firm, 
thick  feeling.  This  condition  lasted  for  some  weeks, 
then  softening  and  ulceration  ensued,  the  latter  begin- 
ning in  some  natural  groove  or  depression.  The  ulcer 
thus  formed  by  the  breaking  down  of  the  gumma  may 
assume  any  shape,  and  if  not  properly  treated,  soon  in- 
creases in  size  and  depth.  The  floor  of  the  ulcer  is  usu- 
ally ragged  and  covered  with  dirty  grayish  matter  which 
cannot  be  readily  removed.  The  discharge  from  the 
ulcer  is  often  excessively  offensive.  In  several  of  the  re- 
ported cases,  necrosis  of  parts  of  the  auricular  cartilage, 
and  exfoliation  of  the  sequestra  occurred,  and  in  Field's 
case  two-thirds  of  the  auricle  •  was  destroyed.  As  a 
rule,  comparatively  little  deformity  seems  to  result  from 
this  affection,  sometimes  even  when  the  infiltration  is 
extensive  and  the  ulcer  large  and  deep  ;  very  often  an  in- 
delible, depressed  white  scar  is  in  after-years  the  only 
evidence  remaining  of  the  gumma.  In  Barklay's  case, 
in  which  the  cartilage  of  the  concha,  tragus,  and  canal 
was  exfoliated,  the  general  outline  of  the  ear  remained 
normal.  The  first  abnormality  to  strike  the  attention  was 
the  peculiar  deformity  of  the  concha,  the  upper  and 
lower  limits  of  which  were  preserved,  while  the  tragus 
and  meatus  were  absent.  'The  beginning  of  the  helix 
above  was  at  an  oval  pit  in  the  concha,  and  the  intertragal 
notch  below  was  a  circular  pit.  There  was  a  shining, 
bulging,  yellowish  spot — resembling  somewhat  a  sebace- 
ous cyst — right  over  the  site  of  the  normal  meatus,  upon 
a  strong  band  of  cicatricial  tissue,  extending  downward 
and  backward  from  a  spot  above  and  in  front  of  the  site 
of  the  normal  tragus,  which  band  completely  closed  the 
meatus.  Except  a  slight  tightening  of  the  skin,  a  seem- 
ing loss  of  subcutaneous  tissue  on  the  anterior  side, 
and  a  slight  drawing  outward  and  forward  of  the  auri- 
cle, it  was  otherwise  apparently  normal.  Above  and 
anterior  to  the  site  of  the  normal  tragus,  and  near  that 
of  the  temporo-maxillary  articulation,  was  a  stellate  cica- 
trix. 

The  diagnosis  of  the  diseases  under  consideration,  as 
well  as  of  those  which  I  shall  treat  farther  on,  must  rest 
largely  on  the  previous  history  of  the  case.'  If  syphilitic 
infection  is  denied,  and  necrosis  of,  or  gummata  on,  the 
bones  are  absent,  careful  search  should  be  made  for  scars 
and  marks  left  by  secondary  affection  of  the  skin  and 
mucous  membranes.  An  ulcerated  tubercle  may  pos- 
sibly be  confounded  with  lupus  vulgaris  and  scrofulous 
ulcer.  In  both  of  the  last-named  affections  there  is, 
however,  very  frequently  considerable  redness  and  oedema 
of  the  skin  around  the  ulcer,  while  the  syphilitic  ulcer  is, 
in  most  instances,  sharply  bounded  by  healthy-looking 
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skin.  Lupus  vulgaris  begins,  moreover,  usually  before 
puberty,;  its  course  is  much  more  chronic,  and  there  is 
but  little  discharge  from  the  ulcer. 

From  an  ulcerating  epithelioma*  the  syphilitic  ulcer 
can  generally  be  distinguished  by  the  absence  of  enlarged 
glands  in  the  neighborhood,  and  by  the  more  offensive 
odor  of  the  discharge. 

The  treatment  of  these  affections  does  not  differ  from 
that  of  tertiary  manifestations  in  other  parts  of  the  body. 
Iodide  of  potassium,  alone  or  combined  with  mercury, 
will  cure  these  cases. 

Local  treatment  alone  was  of  no  avail  in  any  one  of 
the  cases  reported. 

External  Auditokt  Canal. — This  part  of  the  ear 
is  not  very  rarely  the  seat  of  Broad  Condylomata  (Mu- 
cous Warts)  and  of  ulcers  in  persons  suffering  from  con- 
stitutional syphilis.  The  occurrence  of  the  condylomata 
of  the  external  canal  is  mentioned  by  Moos  and  by 
Troeltsch  ;  but  for  the  first  full  description  of  this  affec- 
tion and  its  treatment  we  are  indebted  to  Stohr,-''  who 
had  the  opportunity  of  seeing  fourteen  cases  of  this  dis- 
ease in  about  three  years.  Wilde's  (loc.  cit.,  232)  case, 
published  nearly  twenty  years  before  Stbhr's  paper  ap- 
peared, may,  as  Knapp  suggests,  have  been  also  one  of 
syphilitic  origin ;  but  Wilde  who,  throughout  his  book, 
shows  that  he  was  familiar  with  the  manifestations  of 
syphilis  in  the  ear,  says  expressly  that  the  patient  was 
otherwise  healthy,  and  attributed  her  affection  to  cold. 

Since  Stohr's  publication  broad  condylomata  have 
been  observed  and  described  by  Buck,'*  Knapp,™  Chris- 
tinneck,"  Noquet,'*  Zucker,'  Furjesz,''  Felici,^"  Traut- 
mann,*'  Kochner.'*  Despres'  found  among  1,200  syphi- 
litic patients  (980  of  whom  had  condylomata  in  various 
places),  5  cases  of  condylomata  of  the  external  canal  ; 
while  Ravogli  was  unable  to  find  a  single  case  of  condy- 
lomata of  the  external  canal  in  144  syphilitic  individuals 
(77  of  these  had  condylomata  in  other  parts  of  the  body) 
whose  ears  he  had  examined.  Buck  saw  but  2  cases  in 
3,976  ear  patients  ;  Knapp  met  with  only  1  case  in  from 
9,000  to  10,000  ear  cases  ;  and  the  writer  of  this  has  seen 
but  2  cases  out  of  about  sixteen  thousand  ear  patients. 
Analyzed  with  regard  to  the  sex,  the  published  cases 
show  a  preponderance  among  the  females.  In  most 
cases  but  one  ear  was  affected.  As  a  rule,  condylomata 
of  the  external  canal  appear  early  in  constitutional  syphi- 
lis, while  other  skin  eruptions,  ulcerated  papulre  on  the 
fauces,  and  glandular  swellings  are  present.  In  most 
cases  purulent  inflammation  of  the  middle  ear,  some- 

*  Differential  Diagnosis  between  Ulcer,  Tubercle,  and  Cancer. — 
Hutchison  (loc.  cit.,  p.  511),  speaking  of  the  differential  diagnosis  be- 
tween cancer  and  syphilis,  says  :  "I  am  most  anxious  to  insist  on  its  ex- 
treme difficulty.  The  surgeon  who  trusts  to  rules,  or  who  ventures  to  rely 
with  confidence  on  his  own  powers  of  observation  as  regards  minute  differ- 
ences of  appearance  between  cancerous  and  syphilitic  ulcers,  will  often 
make  serious  mistakes.  Cancerous  processes  may  be  simulated  by  syphi- 
lis in  the  closest  possible  manner.  As  a  gener.il  rule,  it  may  be  said  that 
we  distinguish  between  a  cancerous  ulcer  and  one  that  is  syphilitic  by 
observing  that  in  the  former  a  process  of  growth  precedes  that  of  ulcera- 
tion, whereas  in  syphilis  it  is  at  best  only  one  of  chronic  inflammation. 
Without  doubt  this  is  a  most  important  dLstinction.  In  syphilis  the 
edges  of  an  ulcer  may  be  greatly  indurated  and  its  base  may  be  firm,  but 
there  are  seldom  any  sprouting  masses  on  the  surface,  or  any  well-defined 
margins  to  the  induration,  such  as  we  encounter  in  cancer.  Exceptions, 
however,  occur  even  to  this  statement,  and  now  and  then  even  a  syphi- 
litic sore  may  be  covered  with  bossy  masses  of  firm  granulation  struct- 
ure which  closely  resemble  epithelioma.  I  possess  more  than  one  draw- 
ing in  which  the  ordinary  features  of  rodent  ulcer,  its  clean  surface,  and 
its  sinuous,  rolled  edge  of  induration,  were  so  exactly  imitated  by  tertiary 
syphilitic  sores  that  we  had  to  appeal  to  treatment  for  diagnosis.  I  have 
not  attached  much  importance,  for  diagnostic  purposes,  between  syphilis 
and  cancer,  on  the  presence  or  absence  of  implication  of  lymphatic  glands. 
Nothing  can  be  more  illusory  than  to  teach  that  enlargement  of  the  lym- 
phatic gLands  is  one  of  ftie /natures  by  which  cancer  can  be  distinguished 
from  other  local  disease.  There  is,  no  doubt,  however,  that  in  any  case 
which  comes  under  observation  late,  and  with  enlargement  of  the  glands 
already  existing,  we  may  take  this  part  as  important  evidence  in  support 
of  the  diagnosis  of  cancer.  Neither  in  secondary  nor  tertiary  syphilitic 
lesion  is  it  at  all  common  for  there  to  be  any  implication  of  lymphatics." 
"  In  very  obscure  cases  the  aid  of  the  microscope  should  be  invoked,  and 
if  this  should  fail  to  give  positive  evidence  one  way  or  the  other,  the  pa- 
tient should  be  given  the  benefit  of  the  doubt  and  be  put  under  anti- 
syphilitic  treatment.  In  cases  in  which  it  is  desired  to  use  treatment  as 
a  means  of  diagnosis,  the  best  plan  Will  usually  be  to  rub  in  mercury 
pretty  freely,  and  to  give  iodide  of  potassium  by  the  mouth  at  the  same 
time.  Under  this  plan  any  growth  or  ulcer  of  syphilitic  origin  ought 
within  a  week  or  ten  days  to  change  its  features  in  an  unmis^kable  man- 
ner." 


times  of  long  standing,  precedes  the  development  of  the 
growth.  Condylomata  begin  as  broad,  slightly  reddish 
papulae,  the  surface  of  which  at  first  is  dry,  but  soon  be- 
comes moist.  The  papulae  gradually  grow  in  size,  and 
when  situated  close  to  each  other  they  coalesce  into  large 
patches.  These  are  often  subdivided  by  rhagades.  In 
most  cases  the  upper  surface  of  the  excrescence,  which 
is  at  first  smooth  and  somewhat  convex,  becomes  ulcer- 
ated and  secretes  a  sero-purulent  fluid,  which  often 
causes  inflammation  and  ulceration  of  the  adjacent  parts 
free  from  these  growths.  If  ulceration  does  not  occur, 
the  epidermis  covering  the  excrescence  becomes  thick- 
ened, whitish,  and  granular.  These  growths  often  oc- 
cur in  great  numbers  in  all  parts  of  the  canal,  and  may 
even  be  seated  on  the  drum-membrane.  Sometimes 
they  not  only  fill  the  canal,  but  also  protrude  out  of 
the  external  meatus.  The  excrescences  are  at  first  pain- 
less, but  after  ulceration  has  occurred  they  often  cause 
severe  pain,  which  is  increased  by  movement  of  the 
jaw.  More  or  less  impairment  of  hearing  and  tinnitus 
usually  result  from  the  obstruction  of  the  canal,  and  oc- 
casionally a  purulent  inflammation  of  the  middle  ear  is 
developed  subsequent  to  the  appearance  of  the  warts.  In 
one, of  Buck's  cases  (American  Journal  of  Otology,  i., 
page  26),  a  man,  aged  twenty-eight,  who  had  had  olor- 
rhcea  for  seven  months  before,'  but  whose  hearing  was 
not  impaired,  the  orifice  of  the  meatus  was  found  almost 
completely  obliterated  by  the  presence  of  an  elevated 
patch  of  what  seemed  at  first  granulating  tissue.  The 
dividing  line  between  this  patch,  which  completely  en- 
circled the  orifice  and  the  healthy  skin  of  the  auricle, 
was  sharply  drawn,  the  edges  of  the  elevated  portion  be- 
ing quite  abrupt.  In  Knapp's  case,  the  condylomata  de- 
veloped a  few  mouths  after  infection,  and  when  the  pa- 
tient came  under  his  observation,  six  months  after  he 
had  contracted  syphilis,  he  found  the  ear  canals  filled, 
"and  the  external  orifice  of  the  meatus  and  the  adjacent 
parts  of  the  concha  occupied  all  around,  by  reddish,  wart- 
like excrescences  resembling  the  syphilitic  condylomatous 
growths  so  often  seen  at  the  anus.  Some  of  these  were 
ulcerated  at  their  apices  and  discharged  a  thin,  watery 
fluid.  A  papular  syphilide  covei'ed  the  whole  body,  and 
was  very  marked  on  the  forehead.  In  the  soft  palate 
there  were  ulcers  with  unclean  bottom  and  raised  con- 
cave edges.  The  glands  of  the  neck  were  swollen,  and 
the  patient  was  very  pale  and  weak.  During  the  first 
weeks  of  treatment,  however,  there  was  an  aggravation 
of  the  affection  of  the  pharynx.  She  suffered  intense 
pain  in  the  ears,  and  was  relieved  when  profuse  purulent 
discharge  from  the  ear  set  in.  The  walls  of  the  ear  canals 
were  so  much  swollen  that  no  speculum  could  be  intro- 
duced ;  yet  the  characteristic  whistling  sound  on  inflation 
showed  that  both  drum-heads  were  broken.  The  case 
recovered  fully  under  antisyphilitic  treatment. 

The  diagnosis  of  broad  condylomata  of  the  external 
canal  can  usually  be  made  without  difiBculty,  as  man- 
ifestations of  secondary  syphilis  are  almost  always  pres- 
ent in  other  parts  of  the  body  at  the  same  time. 

The  prognosis  is  favorable.  Under  constitutional  an- 
tisyphilitic treatment  and  the  local  applications  to  be 
mentioned,  the  excrescences  usually  shrink  rapidly,  and 
eventually  disappear  entirely.  Depressed  cicatrices,  des- 
titute of  hair,  sometimes  remain,  but  permanent  con- 
traction of  the  canal  very  rarely  follows  this  affection. 

Constitutional  treatment  alone  will  in  most  cases  cause 
the  condylomata  to  disappear.  But  if  they  occlude  the 
canal  and  cause  retention  of  the  discharge  from  the  tym- 
panic cavity,  they  may  be  abscised  or  carefully  cauter- 
ized with  nitrate  of  silver  in  substance.  Thorough 
cleansing  of  the  canal  with  warm  salt-water,  and  in- 
flation of  the  middle  ear  should  also  be  practised  if  sup- 
puration of  the  middle  ear  is  present.  In  some  cases 
benefit  was  apparently  derived  from  dusting  iodoform 
or  calomel  on  the  excrescence,  or  washing  the  same 
with  a  one  per  cent,  solution  of  nitrate  of  silver. 

Syphilitic  ulcers  of  the  external  canal  seem  to  have 
been  observed  by  some  of  the  older  writers,  as  Bell,  in 
his  work  o3  Lues,  speaks  of  deafness  produced  by  a 
"scruiiy"  eruption,  and  sometimes  ulceration  of  the  exter- 
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nal  auditory  passage,  occurring  as  a  consequence  of  that 
disease.  Referring  to  tliis  Wilde  says  ;  "  But  his  descrip- 
tion is  not  sufficiently  accurate  to  be  depended  upon,  and 
has  not  been  confirmed  by  subsequent  observers.  Xo 
doubt,  cutaneous  syphilitic  disease  will  extend  by  ordi- 
nary continuity  of  surface  into  the  meatus,  but  as  a  spe- 
cial form  I  am  unacquainted  with  it"  (loc.  cit.,  p.  198). 
Since  Wilde's  time  such  ulcers  have,  however,  been  fre- 
quently observed,  and  have  been  studied  especially  by 
Schwartze."  According  to  this  author  they  are  usually 
annular  in  form  and  covered  by  a  dirty,  grayish-white 
exudation.  Their  edges  are  usually  greatly  swollen,  and 
may  thus  cause  considerable  diminution  of  the  calibre  of 
the  canal.  They  were  seated  in  the  outer  part  of  the 
canal  up  to  the  point  of  union  of  the  cartilaginous  and 
osseous  portions,  and  were  found  in  one  or  both  ears. 
He  saw  these  ulcers  in  ears  with  normal  membranes  and 
healthy  middle  ears,  but  in  most  cases  they  were  associ- 
ated with  chronic  purulent  inflammation  of  the  middle 
ear  and  perforation  of  the  drum-membrane.  The  glands 
in  the  vicinity  of  the  ear  were  always  much  swollen  in 
these  cases,  and  other  manifestations  of  constitutional 
disease  were  never  wanting.  The  treatment  recommend- 
ed by  him  consists  in  energetic  cauterization  with  nitrate 
of  silver  in  substance,  which,  though  painful,  may  be  re- 
lied upon  to  heal  the  ulcer.  Hinton  "  has  also  seen  sec- 
ondary syphilitic  ulceration  of  the  meatus,  mostly  in  the 
form  of  a  narrow,  unhealthy  ulcer  at  the  orifice,  attended 
with  an  ichorous  discharge  and  general  inflammation, 
and  swelling  of  the  passage.  The  appearance  and  his- 
tory sufficiently  mark  its  character,  and  in  the  cases 
Hinton"  saw,  iodide  of  potassium  and  black  wash 
brought  about  a  cure.  A  case  of  this  kind  has  been  de- 
scribed by  Buck.'^  The  patient  had  acute  purulent  in- 
flammation of  the  middle  ear,  with  perforation  of  the 
drum-membrane.  The  ulcer  occupied  the  lower  wall  of 
the  outer  half  of  the  canal  and  extended  outward  upon 
the  auricle.  The  limits  of  the  ulcer  were  well  defined. 
The  chancre  had  appeared  one  year  before,  and  there  was 
also  syphilitic  pharyngitis. 

Politzer  has  observed  two  cases  of  this  description. 
In  one,  with  chronic  purulent  inflammation  of  the  mid- 
dle ear,  the  ulcer  occupied  the  lower  lateral  wall  of  the 
cartilaginous  portion.  Syphilitic  ulcers  of  the  pharynx 
were  present  at  the  same  time.  In  the  other,  the  ulcer 
extended  along  the  entire  length  of  the  cartilaginous  por- 
tion, and  a  second  ulcer  with  everted  edges  occupied  the 
concha. 

In  a  case  reported  by  Jacobson,''  the  patient  had  been 
atflicted,  up  to  within  a  few  months  before  he  came  un- 
der observation,  with  chronic  suppuration  of  the  middle 
ear.  He  was  suffering  intense  pain  in  the  head,  and  had 
other  symptoms  of  cerebral  irritation.  He  had  contracted 
syphilis  six  months  before,  and  had  ulcers  on  the  pala- 
tine arches  at  the  time.  The  ulcer,  which  was  seated  at 
the  entrance  of  the  right  external  canal,  was  of  the  form 
of  a  ring,  its  floor  was  covered  with  an  adherent,  dirty, 
whitish-gray  exudation,  and  its  margin  was  much  swol- 
len. It  was  very  sensitive  to  the  slightest  touch,  and  the 
tragus  and  mastoid  process  were  tender  on  pressure. 

Diagnosis. — Non-specific  ulcers  of  the  external  canal 
are  very  rarely  seen,  except  in  children  with  neglected 
purulent  inflammation  of  the  middle  ear,  and  in  eczema 
of  the  canal  in  adults,  and  the  presence  of  an  ulcer  should 
therefore  always  arouse  suspicion  as  to  the  existence  of 
constitutional  syphilis.  It  seems  hardly  possible  that  the 
opening  of  a  furuncle  can  be  mistaken  for  ulcer  by  any- 
one at  all  familiar  with  ear  affections.  In  cases  of  syph- 
ilitic ulcer  the  glands  near  the  ear  are  always  swollen, 
and  other  signs  of  syphilis  are  never  absent. 

Diffuse  iivflammation  of  tlie  external  canal  due  to  syph- 
ilis is  said  by  Ladreit  de  Lacharrifere  to  be  of  frequent 
occurrence  in  the  secondary  stage.  According  to  this 
author  both  canals  are  usually  attacked  simultaneously  ; 
there  is  only  moderate  swelling  ;  the  skin  is  red  and 
cracked,  and  the  discharge  is  very  offensive.  But  Mc- 
Bride  ^'  appears  to  be  the  only  other  author  who  has  seen 
such  a  case,  and  in  his  there  was  no  disagreeable  odor. 
If  we  exclude  the  cases  in  which  papulae  or  condylo- 


mata are  present,  the  secretion  from  which  causes  in- 
flammation of  the  lining  of  the  parts  of  the  external 
canal  free  from  them,  instances  of  diffuse  inflammation 
of  this  part  are  doubtless  very  rare  in  syphilitic  persons. 
The  writer  of  this  article  has  seen  but  a  single  case  of 
this  kind,  and  this  occurred  many  years  after  infection, 
and  was  associated  with  non-purulent  inflammation  of 
the  middle  ear,  and  caries  of  the  superior  maxillary  and 
palate  bones  of  the  same  side.  In  this  case  the  walls  of 
the  osseous  part  of  the  canal  were  very  red  and  some- 
what swollen.  The  pain  was  very  great,  and  not  much 
relieved  by  repeated  deep  and  long  incisions,  which  at 
no  time  liberated  pus.  The  walls  were  at  no  time  cov- 
ered by  exudation,  and  there  was  but  little  secretion 
from  them.  The  drum-membrane  was  but  little  in- 
flamed, and  although  it  was  repeatedly  freely  incised  in 
the  hope  of  giving  exit  to  supposed  pent-up  secretion  in 
the  tympanic  cavity,  none  escaped.  The  Eustachian 
tube  was  almost  impermeable.  After  much  and  long- 
continued  suffering  the  pain  subsided  eventually  while 
the  patient  was  taking  iodide  of  potassium  ;  complete 
deafness  remained. 

The  characteristic  symptom  of  syphilitic  inflammation 
of  the  external  canal  is  said  to  be  very  severe  pain,  even 
when  the  swelling  is  not  very  great,  which  is  not  relieved 
by  the  usual  remedies,  but  yields  at  once  to  constitutional 
treatment  (Schwabach). 

Exostoses  of  tlie  external  canal  may,  according  to  Gru- 
ber,  be  caused  by  syphilis ;  but  nearly  all  other  writers 
deny  that  syphilis  has  anything  whatever  to  do  with  the 
production  of  these  growths. 

The  DKUM-stEMBRANE. — This  part  of  the  ear  ap- 
pears to  be  but  rarely  the  seat  of  syphilitic  infiltration 
and  growths.  Lang  ^'  observed  a  case  in  which  there 
was  a  large,  pale,  glistening  papule  at  the  place  of  the 
short  process  of  the  hammer  on  a  drum-membrane  ;  the 
membrane  itself  was  very  red  in  its  anterior  upper  quad- 
rant, and  slightly  opaque  throughout.  The  patient  was 
a  woman,  with  early  symptoms  of  constitutional  syphilis. 

Condylomata,  as  we  have  seen,  have  been  found  here 
in  a  few  cases,  in  which  these  growths  existed  also  on  the 
walls  of  the  canal. 

Baratoux ''  has  recorded  the  case  of  a  woman  in  whom 
he  found  five  small  gummata  on  the  cheek,  in  front  of 
the  ear  ;  a  sixth  on  the  mastoid  process ;  three  in  the 
concha  and  outer  part  of  the  external  canal ;  a  small  egg- 
shaped,  prominent,  faintly  opalescent,  gummatous  tu- 
mor on  the  lower  posterior  part  of  the  drum-membrane  ; 
and  a  small,  round  ulcer,  covered  with  a  yellowish-white, 
adherent  substance,  in  front  of  the  handle  of  the  malleus. 

The  gumma  on  the  drum-membrane  became  ulcerated 
at  its  summit  in  a  few  days,  while  the  ulcer  was  cicatriz- 
ing. 

Middle  Ear. — The  diseases  of  the  middle  ear  ob- 
served in  individuals  afflicted  with  constitutional  syph- 
ilis, do  not  differ  essentially,  in  their  objective  and 
subjective  symptoms,  from  the  same  diseases  occurring 
in  non-syphilitic  subjects.  Most  writers  are  agreed, 
however,  that  the  syphilitic  forms  are  characterized  by 
a  marked  tendency  to  implication  of  the  labyrinth,  or,  to 
speak  more  precisely,  by  the  appearance  of  symptoms 
commonly  regarded  as  indicative  of  disease  of  the  audi- 
tory nerve,  at  an  unusually  early  period.  The  middle- 
ear  disease  may  present  itself  in  the  form  of  an  acute 
catarrhal  infiammation,  a  chronic  catarrhal  infiammation, 
a  purulent  inflammation,  or  as  a  neuralgia  of  the  tym- 
panic cavity. 

Acute  Catarrhal  Inflammation. — This  disease  is  usu- 
ally, but  by  no  means  always,  associated  with  syphilitic 
disease  of  the  naso-pharyngeal  cavity.  Frequently  but 
one  ear  is  affected,  and  in  such  cases  the  disease  of  the 
pharynx  is  usually  found  to  be  confined  to  that  side. 
Sometimes  this  consists  of  only  a  superficial  erosion.  In 
many  cases  the  ulceration  is  confined  to  the  posterior 
wall  of  the  pharynx,  behind  the  velum  palati,  and,  as  in 
this  location  it  rarely  causes  the  patient  much  inconven- 
ience, it  may  be  overlooked  if  an  examination  with  the 
rhinoscopio  mirror  is  omitted. 

The  subjective  and  objective  symptoms,  and  the  course  of 
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S3'pliilitic  acute  catarrhal  inflammation,  resemble  so 
closely  the  idiopathic  form  that  a  description  of  the  same 
seems  unnecessary  in  this  place.  Schwartze  (op.  cit.,  p. 
134)  asserts  that  an  impairment  in  the  conduction  of 
sound  through  the  bones  occurs  regularly  at  an  early 
period  in  this  disease,  and  adds  that  it  is  not  known  to 
what  this  is  due.  The  present  writer  has,  however,  seen 
a  number  of  cases  of  this  affection  in  which  the  bone- 
conduction  remained  unimpaired  throughout. 

With  regard  to  the  treatment,  it  is  only  necessary  to 
state  that,  in  addition  to  the  local  measures  usually  em- 
ployed in  the  idiopathic  form,  a  course  of  antisyphilitic 
remedies  will  be  found  necessary  to  cure  the  disease  of 
the  ear  and  the  pharynx.  In  this  connection  it  may  be 
well  to  point  out  the  danger  arising  from  using,  on 
healthy  persons,  catheters  and  other  instruments  that 
have  been  employed  on  syphilitic  individuals.  Boiling 
the  instruments  in  a  five  per  cent,  solution  of  carbolic 
acid  may  possibly  be  sufficient  to  destroy  the  virus,  but 
in  the  opinion  of  the  writer  it  would  be  far  safer  to  pro- 
vide each  patient  with  instruments  for  his  exclusive  use. 

Chronic  Aural  Catarrh. — With  regard  to  this  disease, 
Wilde  (op.  cit.,  p.  254),  says  :  '  All  the  cases  I  have  seen 
of  this  aifection  occurred  in  young  men,  and  generally 
those  of  fair  complexion  and  blue  eyes,  who  had  had 
primary  sores  upon  the  genitals  from  six  to  twelve 
months  previously,  which  sores  were  rather  of  a  decep- 
tive character,  so  that  mercury  was  seldom  given,  in  the 
first  instance  at  least,  in  a  legitimate  form.  Sore  throat, 
papular  eruptions,  copper-colored  blotches,  fissures  and 
ulcers  of  tongue,  with  loss  of  strength  and  slight  noctur- 
nal pains,  existed  previous  to  the  aural  affections,  which 
should,  I  think,  be  ranked  as  tertiary  symptoms.  In 
almost  every  case  I  have  witnessed  the  disease  appeared 
suddenly  as  an  eruption  was  fading  off ;  in  two  it  came 
on  at  a  later  period  and  was  accompanied  by  loss  of  hair ; 
in  most  it  appeared  in  the  upper  and  middle  ranks  of  life. 
In  some  cases  there  Is  at  first  a  sensation  of  fulness  in  the 
head,  and  often  vertigo  upon  stooping  or  rising  up  sud- 
denly, but  in  no  instance  have  I  seen  it  accompanied 
by  acute  pain.  Tinnitus  is  not  always  present."  In 
all  of  the  cases  observed  by  Schwartze,  except  two, 
in  which  the  patients  positively  stated  that  the  disease 
began  with  lancinating  pain,  and  in  all  seen  by  the 
writer  of  this  article,  the  disease  was  insidious  in  its  ap- 
proach, and  pain  in  the  ear  was  absent  throughout  its 
course.  Pain  in  the  bones  of  the  head  was,  however, 
occasionally  complained  of.  Tinnitus  was  present  in 
nearly  all  the  cases,  though  it  was  not  always  very  an- 
noying. 

As  regards  the  appearance  of  the  drum-membrane 
Wilde  says  :  "  Upon  inspection  the  amount  of  redness 
and  vascularity  will  be  found  much  greater  than  in  sub- 
acute myringitis,  and  in  this  consists  one  of  the  chief 
characteristics  of  this  disease,  that  while  it  is  unaccom- 
panied by  local  pain,  the  membrana  tympani  will  be 
found  to  present  an  amount  of  redness  equal  to,  and  some- 
times exceeding,  that  seen  in  acute  myringitis.  *  The  red- 
ness has  generally,  however,  a  brownish  hue  in  the  syphi- 
litic form.  There  is  not  at  first  much  loss  of  polish, 
but  in  a  short  time  the  membrane  assumes  a  fuzzy  ap- 
pearance. Both  ears  are  usually  attacked  at  the  same 
time."  Schwartze  (op.  cit.,  p.  264),  Roosa,  and  most  of 
the  more  recent  writers  on  this  subject,  on  the  other  hand, 
have  been  unable  to  find  in  the  appearance  of  the  drum- 
membrane  in  this  disease  anything  that  could  be  re- 
garded as  pathognomonic  of  its  syphilitic  character. 
Pomeroy  "  believes  that  it  very  frequently  does  not  differ 
in  appearance  from  that  in  non-syphilitic  disease,  but  that 
signs  of  infiltration  of  the  membrane,  giving  it  a  greater 
degree  of  opacity  than  would  result  from  a  non-specific 
inflammation,  will  cause  one  to  suspect  constitutional  dis- 
ease. In  his  opinion  the  most  important  aid,  however,  to 
diagnosis  is  the  history.  Sturgis  (Boston  Med.  and  Surg. 
Journal,  June  3,  1880)  regards  the  infiltration  of  the 
tympanum,  conjoined  with  the  absence  of  vascular  con- 


*  Wilde  applies  the  term  myringitis  to  the  diaease  now  generally  called 
acute  catarrhal  inflammation  of  the  middle  ear. 


gestion,  as  characteristic  of  syphilitic  catarrh  of  the  mid- 
dle ear. 

The  Eustachian  tube  is  usually  easily  permeable,  at 
least  by  the  aid  of  the  catheter.  The  sounds  heard  on  aus- 
cultation are  usually  dry  and  broad,  but  sometimes  moist 
rales  are  heard.  The  inflation  rarely  improves  the  hear- 
ing even  for  a  short  time,  though  it  sometimes  tempora- 
rily arrests  the  tinnitus.  The  lining  membrane  of  the 
pharynx  is  nearly  always  hypersemic,  and  very  often 
superficial  ulcers  are  found  on  the  arches  of  the  palate 
and  the  tonsils.  The  nose  is  usually  not  markedly  dis- 
eased. The  impairment  of  hearing,  which  is  commonly 
already  well  advanced  when  the  patient  comes  under 
treatment,  in  the  rhajority  of  cases  goes  rapidly  from  bad 
to  worse,  so  that  in  the  course  of  a  few  months  only 
loud  speech  can  be  heard  close  to  the  ear.  In  the  re- 
mainder the  progress  is  much  slower,  and  instead  of 
months,  years  may  pass  before  this  state  is  reached.  In 
a  case  seen  by  Schwartze  a  sudden  and  great  increase  in 
the  hardness  of  hearing  followed  a  blow  on  the  head. 
In  many  of  the  cases,  even  in  persons  under  thirty  years 
of  age,  an  impairment  or  loss  of  bone-conduction  occurs 
at  an  early  stage  of  the  disease,  when  the  tick  of  the  watch 
is  still  heard  at  some  distance  from  the  ear.  In  several 
of  Schwartze's  cases  even  the  large  tuning-fork  C  was 
heard  indistinctly  or  very  faintly  when  placed  on  the 
vertex. 

Our  knowledge  of  the  pathological  anatomy  of  syphi- 
litic catarrhal  inflammation  is  very  imperfect,  as  it  must 
be  of  all  diseases  which  are  not  fatal.  Moos '"  found  in  a 
case  of  deafness,  supposed  to  have  been  due  to  syphilis, 
beside  adhesive  inflammation  of  the  labyrinth  and  the 
deposit  of  chalky  concretions  on  the  membranous  semi- 
circular canals  and  sacs,  inflammatory  changes  in  the 
drum-membrane,  thickening  of  the  pale  mucous  mem- 
brane of  the  middle  ear,  and  anchylosis  of  the  malleo- 
incudal  joint  and  of  the  stapedio-vestibular  articulation, 
all  of  which  have  been  seen  often  enough  in  non-syphi- 
litic cases.  In  Toynbee's  case  ("Catalogue  of  the 
Museum,"  No.  512),  which  occurred  in  a  man  about 
forty-eight  years  of  age,  the  deafness  began  five  years 
before  death.  Right  ear  :  loud  voice  close  to  the  ear. 
Left  ear  :  total  deaf  ness.  The  deafness  commenced  while 
he  had  a  severe  ulceration  of  the  fauces  from  syphilis. 
Post  mortem. — Right  ear  :  anchylosis  of  the  stapes  ;  the 
articular  surface  of  os  Sylvii  much  flatter  than  usual  ; 
adhesion  between  the  anvil  and  hammer  ;  tensor  tym- 
pani atrophic  ;  membrane  of  round  window  thickened  ; 
cochlea  of  a  deep-red  color.  Left  ear  :  anchylosis  of  stir- 
rup ;  thickening  of  membranous  vestibule.  Schwartze 
(op.  cit.,  page  135)  surmises  that  the  pathological  change 
in  the  syphilitic  cases  is  a  periostitis,  and  Roosa  ^'  thinks 
that  this  view  is  correct.  The  last-named  author  is  also 
of  the  opinion  that  there  may  be  also,  in  the  course  of 
the  later  periods  of  the  disease,  a  syphilitic  exudation  into 
the  tympanum  and  about  the  ossicles  ;  and  that  it  may 
be  said,  in  general,  that  the  syphilitic  diathesis  seems  to 
cause  a  more  rapid  proliferation  of  tissue,  and  one  that 
is  less  amenable  to  treatment.  Sexton,'"  who  believes 
that  in  the  sudden  deafness  from  syphilis  (which  most 
other  writers  on  otology  of  the  present  day  regard  as  due 
to  disease  of  some  part  of  the  acoustic  nerve)  the  prin- 
cipal lesion  is  confined  to  the  transmitting  structures  of 
the  middle  ear,  says  :  "As  regards  the  pathology  of  the 
syphilitic  invasion  of  the  ear,  it  may  be  surmised  that 
granuloma,  or  circumscribed,  small,  round-cell  inflltra- 
tion,  takes  place  within  the  tympanum  ;  that  the  invasion 
is  rapid,  and  that  the  conductive  apparatus  is  prevented 
performing  its  movements  by  the  particular  manner  of 
fixation  that  occurs.  It  is  doubtful  if  our  present  means 
of  pathological  study  could  definitely  determine  its  seat 
in  all  cases." 

Woakes'"  claims  to  have  seen  through  the  drum-mem- 
brane a  gummatous  exudation  in  the  tympanic  cavity. 

From  what  has  been  said  with  regard  to  the  symptoms, 
it  must  be  evident  that  there  is  none  by  which  we  can 
positively  distinguish  chronic  catarrhal  inflammation  of 
the  middle  ear,  due  to  syphilis,  from  that  arising  from 
other  causes.     The  supervention  of  symptoms  indicative 
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of  disease  of  some  part  of  the  acoustic  nerve  (impairment 
or  loss  of  bone-conduction,  etc.)  in  the  earlier  stages  of 
the  disease,  occurs  unquestionably  much  more  frequently 
in  the  syphilitic  cases  than  in  others,  but  is  by  no  means 
a  positive  sign  of  the  specific  character  of  the  disease. 
Such  symptoms,  when  present,  especially  in  young  and 
middle-aged  persons,  should,  however,  arouse  our  sus- 
picion as  to  the  presence  of  syphilis,  and  lead  us  to  make 
a  very  careful  search  for  other  symptoms  of  this  disease. 
Oul_v  when  such  are  found,  or  a  clear  history  of  constitu- 
tional syphilis  can  be  obtained,  are  we  justified  in  msik- 
ing  the  diagnosis  of  syphilitic  car  disease. 

Tlie  prognosis  of  the  syphilitic  chronic  middle-ear 
catarrh  is,  on  the  whole,  even  less  favorable  than  that  of 
the  idiopatliic  form.  Nearly  every  writer  has  met  with 
some  cases  in  which,  under  judicious  local  applications 
and  a  thorough  course  of  antisyphilitic  remedies,  the 
hearing  was  improved  and  even  restored.  But  such 
cases  are,  after  all,  according  to  the  writer's  experience, 
rarely  encountered — outside  of  the  books.  To  arrest  the 
progress  of  the  disease  ■  is  about  the  most  we  can  hope 
for. 

In  the  treatment  of  this  disease  it  will  be  found  neces- 
sary, in  addition  to  the  usual  remedial  measures  for  the 
ordinary  chronic  catarrhal  inflammation,  to  resort  to  con- 
stitutional remedies.  In  all  cases  in  which  no  doubt 
exists  as  to  the  diagnosis,  the  patient  should  be  brought 
rapidly  under  the  influence  of  mercury  by  inunctions  or 
injections  under  the  skin,  and  this  should  be  kept  up  for 
a  considerable  period.  Iodide  of  potassium  may  be 
given  at  the  same  time.  The  muriate  of  pilocarpine,  in 
doses  of  one-sixth  to  one-third  grain,  administered  hypo- 
dermically,  once  daily  for  several  weeks,  has  been  of 
some  service  in  the  hands  of  Politzer,  Lucae,  and  others, 
in  cases  complicated  with  disease  of  the  inner  ear. 

Purulent  Inflammation. — Among  the  writers  on  otology 
much  diversity  of  opinion  has  always  existed  as  to  the 
occurrence  of  a  syphilitic  purulent  inflammation  of  the 
middle  ear.  Thus,  Frank**  and  Lincke*'  describe  an 
otitis  interna  the  result  of  lues.  In  this  form,  they  say, 
the  inflammation  and  ulceration  extend  from  the  throat 
and  nose  to  the  ear,  are  accompanied  by  great  pain,  and 
often  terminate  in  suppuration  of  the  middle  ear,  destruc- 
tion of  the  tj'mpanal  membrane,  and  caries  of  the  tem- 
poral bone.  Wilde  (op.  cit.,  p.  252),  on  the  other  hand, 
saj'S  that  under  certain  circumstances  such  a  disease  may, 
no  doubt,  occur,  although  he  hinlself  has  never  seen  such 
a  case  and  has  not  met  with  a  well-authenticated  instance 
of  it  recorded.  Kramer"  doubts  that  syphilis  can  cause 
A  specific  disease  of  the  ear,  and  adds  that  he  has  never  in 
his  own  practice,  or  in  that  of  others,  observed  such 
•cases,  and  Erhard  *'  is  of  the  same  opinion.  Virchow "" 
mentions,  as  the  result  of  syphilis,  primary  purulent  in- 
flammation of  the  tympanic  cavity ;  stricture  of  the 
Eustachian  tube  resulting  from  cicatricial  closure  of  its 
pharyngeal  mouth,  and  caries  of  the  temporal  bone.  In 
the  treatises  on  diseases  of  the  ear,  of  more  recent 
date,  but  little  can  be  found  relating  to  this  disease. 
Politzer  (op.  cit.,  p.  330)  devotes  less  than  a  page  to  it, 
and  Gruber  (op.  cit.)  merely  mentions  syphilis  as  one  of 
the  causes  of  otitis  media  purulenta.  Pritchard,"  in 
speaking  of  the  affections  of  the  middle  ear  caused  by 
syphilis,  says  that  they  are  of  comparatively  rare  occur- 
rence, and  that  in  some  cases  suppurative  catarrh  is  set 
up  with  perforation,  etc.  Poraeroy  (op.  cit.,  p.  239) 
■  thinks  that  syphilis  may  interrupt  the  progress  of  the 
disease  toward  recovery,  and  Schwartze  (op.  cit.,  p.  176) 
only  says,  with  regard  to  this  disease,  that  under  the  in- 
fluence of  constitutional  syphilis  the  suppuration  may 
become  chronic.  Troeltsch,  Roosa,  Burnett,  and  others 
make  no  mention  of  it  whatever.  It  may  also  be  stated 
here  that  the  number  of  cases  of  this  disease  reported  in 
the  medical  journals  within  the  last  twenty  years  is  ex- 
ceedingly small. 

Of  our  present  knowledge  of  this  form  of  otitis  media 
purulenta  it  cannot  be  said  that  it  is  much  more  definite 
than  it  was  in  Lincke's  time.  Schwartze  has  seen  cases 
in  which  syphilitic  disease  of  the  fauces  was  absent,  but 
most  other  writers,  including  the  present,  have  found 


such  an  affection  existing  in  nearly  every  case.  The 
disease  of  the  naso-pharyngeal  cavity  may  be  any  one  of 
the  various  manifestations  of  constitutional  syphilis  met 
with  in  this  locality,  or  may  be  a  primary  chancre  due 
to  the  accidental  inoculation  of  this  part  during  cathe- 
terization of  the  Eustachian  tube.  Fortunately  such  ac- 
cidents have  but  very  rarely  occurred. 

With  regard  to  the  symptomatology  and  course  of  the 
purulent  otitis  media,  most  authors  are  agreed  that  they 
do  not  differ  essentially  from  the  non-syphilitic  form. 
Buck, '"  while  not  disputing  this  statement  with  any  great 
degree  of  positiveness,  owing  to  the  scantiness  of  mate- 
rial which  has  come  under  his  observation,  cannot  help 
feeling  that,  with  increased  experience  and  a  closer  study 
of  this  particular  class  of  cases,  we  shall  in  time  learn  to 
recognize  in  these  parts  textural  lesions  as  distinctly 
characteristic  of  syphilis  as  are  most  of  its  external  mani- 
festations. In  one  of  the  cases  reported  by  him  (Case 
XII.),  a  second  perforation  developed  in  the  drum-mem- 
brane more  than  two  months  after  the  first,  through  a 
melting  process  similar  to  that  observed  so  frequently  in 
the  velum  palati,  and  he  regards  this  occurrence  as  to- 
tally different  from  anything  that  he  has  ever  observed 
in  any  case  of  non-syphilitic  inflammation  of  the  middle 
ear.  Probably  a  similar  melting  away  of  a  limited  area 
of  the  drum-membrane  took  place  in  another  of  his  cases 
(Case  XI.).  In  neither  of  these  cases  was  there  any  evi- 
dence of  pressure  from  within.  In  the  first-mentioned 
case  caries  and  facial  paralysis  were  subsequently  de- 
veloped, while  there  was  no  evidence  of  interference  with 
the  free  escape  of  the  pus  formed,  and  this  Buck  re- 
gards as  certainly  not  in  harmony  with  the  ordinary 
course  of  non-syphilitic  otitis  media  purulenta  acuta. 
Politzer  and  others  frequently  noticed  a  high  degree  of 
deafness  in  these  cases,  caused  by  the  frequent  simulta- 
neous occurrence  of  syphilitic  disease  of  the  labyrinth. 
Of  the  occasional  occurrence  of  condylomata  and  ulcers 
in  the  external  canal,  in  connection  with  this  disease, 
mention  was  made  in  the  first  part  of  this  article.  In 
the  cases  observed  by  the  present  writer  the  symptoms 
were  precisely  those  of  the  non-syphilitic  form,  and  the 
course  and  termination  of  the  disease  differed  in  nowise 
from  the  other.  Ulceration  of  the  mucous  membrane, 
with  caries  and  necrosis  of  the  walls  of  the  tympanic 
cavity,  the  mastoid  process, '  and  the  petrous  portion, 
and  facial  paralysis,  may,  according  to  Politzer,  occur 
under  unfavorable  circumstances  or  inappropriate  treat- 
ment, and  end  fatally  through  intracranial  affections. 
Caries  has  been  observed  in  this  form  probably  no  more 
frequently  than  in  the  non-syphilitic  forms. 

Fatal  hsemorrhage  from  erosion  of  the  internal  carotid 
artery,  caused  by  caries  of  the  canal  of  the  vessel,  has  been 
observed  in  syphilitic,  as  well  as  in  non-syphilitic,  sub- 
jects. Thus  we  find  in  the  nineteen  cases  of  fatal  hae- 
morrhage collected  by  Hessler,'"  two  in  which  syphilis 
was  present.  One  of  these  cases  (reported  in  full  by 
Tiingle  in  the  Deutsche  Klinik,  No.  23,  p.  223)  occurred 
in  a  patient  suffering  from  tertiary  syphilis.  Two  years 
after  he  had  come  under  observation  he  had  a  sudden 
profuse  haemorrhage  from  the  left  deaf  ear,  and  four 
months  later,  after  repeated  hjemorrhages,  the  patient 
died.  An  autopsy  revealed  a  complete  destruction  of  the 
interior  of  the  petrous  portion  of  the  left  temporal  bone. 
The  membrana  tympani  and  ossicles  were  wanting.  Of 
the  other  case  (described  by  Pilz  in  his  dissertation,  "  De 
Arteriae  Carotidis  utriusque  Ligatura,"  Berlin,  1865)  it  is 
only  known  that,  after  severe  pain  in  the  region  of  the 
right  ear,  without  objective  symptoms,  a  sudden  and  co- 
pious haemorrhage  occurred  from  this  ear  ;  subsequently 
the  blood  was  mixed  with  pus.  The  patient  had  syphilis, 
and  a  fistula  on  the  posterior  wall  of  the  pharynx  from 
which  pus  escaped.  After  repeated  haemorrhages  Bill- 
roth first  ligated  the  right  and  then  the  left  carotid. 
The  patient  died  under  symptoms  of  anaemia.  The  au- 
topsy showed  extensive  caries  of  the  lower  wall  of  the 
carotid  canal,  exposing  the  vessel.  The  eroded  spot  in 
the  artery  measured  8  mm.  in  length  and  6  mm.  in 
breadth. 

Metastatic  irido-choroiditis  of  the  eye  on  the  same  side 
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as  the  purulent  middle-ear  disease,  developed  in  a  syphi- 
litic subject,  observed  by  the  writer  of  this  article.'"  In 
this  case  the  ear  disease  was  arrested  and  the  hearing  re- 
stored under  general  treatment  alone. 

As  regards  the  diagnosis,  the  writer  must  confess  that 
he  knows  of  no  aural  symptoms  by  which  the  syphilitic 
form  of  this  disease  can  be  distinguished  from  the  ordi- 
nary form.  Woakes'"  thinks  that  the  caries  due  to  syphi- 
litic purulent  inflammation  of  the  middle  ear  frequently 
has  this  distinguishing  feature  :  the  caries  is  symmetri- 
cal, that  is,  there  is  a  corresponding  lesion  in  both  ears. 
In  this  disease,  as  in  the  diseases  previously  described, 
the  presence  of  other  symptoms  of  syphilis  can  alone  de- 
cide the  diagnosis. 

Of  tlie  patliological  anatomy  of  syphilitic  suppuration 
of  the  middle  ear  we  know  but  little.  Quite  recently 
Moos  and  Steinbrugge  "  have  h-ad  the  opportunity  to  ex- 
amine both  temporal  bones  of  a  case  of  tertiary  syphilis. 
Moos  first  saw  the  patient  fourteen  years  before  his 
death.  At  that  time  the  faucial  orifices  of  the  Eustachian 
tubes  were  closed  by  numerous  thick,  radiating,  fibrous 
hands,  so  that  the  ventilation  of  the  drum  cavity  must 
have  been  almost  impossible  ;  notwithstanding,  there  was 
no  demonstrable  deviation  in  the  plane  of  the  drum-mem- 
brane, in  the  position  of  .the  handle  of  the  hammer,  or  in 
the  cone  of  light.  Strange  to  say,  the  patient  never  com- 
plained of  subjective  noises  nor  of  dizziness.  Bone-con- 
duction was  always  sufficiently  preserved  to  detect  the 
loud  tick  of  a  watch,  and  the  tuning-fork  ;  the  capacity 
for  hearing  speech  was,  however,  so  much  reduced  that 
ordinary  conversation  was  not  heard  beyond  one  metre. 
The  patient  remained  under  Moos's  treatment  for  about 
two  years,  and  then  passed  from  under  his  observation 
till  a  week  before  his  death.  At  this  time  he  was  ex- 
amined by  Steinbrugge,  who  found  that  he  was  now  only 
able  to  hear  spoken  words  in  close  proximity  to  the  ears  ; 
watch  of  12  m.  normal  hearing  distance  was  heard  mere- 
ly on  contact  in  the  right  ear,  and  not  at  all  in  the  left. 
Tuning-fork  A'  applied  to  the  forehead  was  not  per- 
ceived, applied  to  the  teeth  it  was  heard  in  the  left  ear. 
The  otoscopic  examination  of  the  right  ear  revealed  a  ci- 
catrix in  the  inferior  posterior  quadrant  of  the  membrane  ; 
the  external  canal  of  the  left  ear  contained  pus,  and  there 
was  a  round,  medium-sized  perforation  directly  under  the 
handle  of  the  malleus.  Post  mortem,  the  following  condi- 
tions were  found  :  Syphilitic  caries  of  the  skull  and  hard 
palate.  Chronic  pneumonia.  Amyloid  degeneration  of 
the  spleen,  kidneys,  and  liver.  Might  temporal  bone :  The 
greater  part  of  the  mastoid  process  was  sclerosed.  The 
mucous  lining  of  the  remaining  cells  was  slightly  injected. 
The  Eustachian  tube  (a  portion  of  the  pharyngeal  orifice 
was  missing)  was  patent  throughout.  The  tympanum 
contained  a  quantity  of  pus.  The  mucous  membrane 
was  thickened.  The  drum-membrane  was  in  an  atrophic 
state.  The  bony  roof  of  the  labyrinth  was  hsemorrhagi- 
cally  infiltrated.  Left  temporal  bone :  Greasy  pus  in 
external  canal.  Membrana  tympani  perforated.  The 
mastoid  process  was  sclerosed  and  of  ivory -like  hardness. 
The  mucous  membrane  of  the  tympanum  was  very  much 
thickened,  and  enveloped  all  structures  contained  there- 
in. The  cavity  was  filled  with  a  secretion  composed  of 
pus-cells  and  giant-cells.  The  Eustachian  tube  (also 
here  a  portion  of  the  pharyngeal  orifice  was  wanting)  was 
pervious.  Carotid  artery  and  osseous  portion  of  Eusta- 
■chian  tube  :  There  was  no  noticeable  change  in  the  outer 
and  inner  coats  of  the  artery  on  either  side,  not  even  in 
that  part  where  the  bony  partition  between  the  artery  and 
the  Eustachian  tube  measured  but  0.087  mm.  in  thick- 
ness. The  mucous  membrane  of  the  Eustachian  canal 
was  normal,  but  the  periosteum  of  the  osseous  portion  in 
a  medial  direction  was  changed  and  thickened  in  a  man- 
ner to  be  described  below.  Periosteum  and  bones  of  mid- 
dle and  internal  ear  :  In  the  bony  floor  of  the  tympanum 
and  below  the  cochlea,  as  well  as  in  the  roof  of  the  tym- 
panum, in  the  bone  over  the  semicircular  canals,  and  in 
the  lateral  wall  of  the  osseous  portion  of  the  tube,  were 
found  markedly  dilated  medullary  spaces,  not  only  en- 
closing the  usual  normal  contents,  but  also  invariably 
£lled — sometimes  more,  sometimes  less — with  larger  or 


smaller  groups  of  cells,  enclosing  blood-corpuscles,  and 
also  with  a  conglomeration  of  yellow  or  yellow-brownish 
pigment.  Evidently  we  had  to  deal  here  with  the  prod- 
ucts of  a  metamorphosis  of  blood  extravasation,  the  re- 
sult of  rupture  of  the  thin-walled  vessels  contained  in  the 
medullary  spaces.  In  the  anterior  wall  of  the  bony  vesti- 
bule, and  in  the  osseous  tissue  anterior  and  posterior  to 
the  second  curve  of  the  Fallopian  canal,  were  noticed 
several  spaces  in  the  bone,  varying  in  size  up  to  3  mm. 
in  length  and  2  mm.  in  width  on  the  left  side,  and  2  mm. 
in  length  and  IJ  mm.'  in  width  on  the  right  side.  A 
siniilar  condition  was  observed  in  the  bone  tissue  below 
the  first  turn  of  the  cochlea  on  the  right  side.  The  cav- 
ity here  was  circular  ;  its  diameter  measured  2  mm.  The 
contents  of  these  spaces  clearly  demonstrated  two  sepa- 
rate stages  in  the  pathological  process.  In  the  early 
stage  these  spaces  were  filled  with  a  fibrous  net-work, 
which  in  several  sections  showed  unmistakable  connec- 
tion with  the  periosteum  of  the  labyrinthine  wall.  The 
meshes  of  this  net-work  were  filled  with  vessels  more 
or  less  numerous,  and  a  small-celled  infiltration.  The 
condition  demonstrating  a  later  stage,  however,  mostly 
predominated.  Here  the  meshes  were  filled  with  yellow- 
ish coagulated  masses,  composed  to  a  limited  extent  of 
blood-corpuscles  and  larger  round  cells,  and  mainly  of 
fat  globules  and  fatty-degenerated  cells  stained  black  by 
the  osmic  acid.  In  addition,  there  were  seen  in  many 
places,  as  indication's  of  the  earlier  stage,  the  remains  of 
fibres  of  this  net-work  in  connection  with  the  periosteum 
of  the  labyrinth  mentioned  above. 

The  condition  of  the  periosteal  covering  of  the  pro- 
montory on  both  sides  is  worthy  of  special  notice.  Very 
much  thickened,  at  places  to  0.7  mm.,  the  presence  of 
numerous  cavities  imparted  to  it  a  cavernous  appear- 
ance. The  spaces  were  here  and  there  lined  with  a  low 
cylindrical  epithelium,  and  in  some  places  were  filled  with 
a  tissue  composed  of  fine  fibres  enclosing  coagulated 
fibrin  and  fatty-degenerated  cells.  At  first  glance  these 
spaces  gave  the  impression  of  gland  tissue  ;  closer  exam- 
ination, however,  proved  them  to  be  numerous  circum- 
scribed foci  of  inflammator}'  products  undergoing  re- 
trogressive changes.  The  presence  of  smaller  and  larger 
portions  of  hone,  cut  ofl:  from  the  main  bony  mass  of  the 
promontory  by  strangulation  of  the  proliferating  perios- 
teum, deserves  additional  notice.  In  some  portions  of 
the  sections  these  spicula  of  bone  were  arranged  in  rows 
separated  from  each  other  by  narrow  bands  of  periosteal 
tissue.  In  other  parts  the  proliferating  periosteum  pro- 
duced deep  indentations  in  the  bone.  The  periosteum  of 
the  canalis  pro  tensore  tympani,  and  that  lining  the  deli- 
cate canaliculi  of  the  plexus  tympanicus,  presented  a  sim- 
ilar pathological  appearance. 

In  their  comments  on  the  above  the  authors  say  that, 
taking  into  account  the  fact  that  in  their  case  they  had 
to  deal  not  with  a  fresh  gummous  neoplasm,  but  -with  the 
later  consequences  of  periosteal  proliferation,  the  above- 
described  changes  in  the  periosteum,  with  their  conse- 
quences, would  show  a  close  correspondence  with  the 
description  given  by  Rindfleisch  of  syphiloma  ossium. 
Several  hsemorrhagic  extravasations  were  found  in  the 
perineurium  of  the  tympanic  plexus,  and  these,  as  well 
as  the  proliferation  of  the  periosteum,  explained,  they 
thought,  the  genesis  of  many  of  the  so-called  pure 
nervous  otalgia?,  occurring  without  objective  signs  of 
ear  disease  in  the  course  of  constitutional  syphilis.  They 
are  also  of  the  opinion  that  in  cases  of  aural  trouble 
without  objective  symptoms,  occurring  in  syphilitic 
subjects,  in  which  the  functional  examinations  pointed 
to  a  peripheral  disease  of  the  ear,  the  diagnosis  of  peri- 
ostitis of  the  labyrinthine  wall  might  thereafter  be  made 
with  a  great  degree  of  probability.  The  attacks  of 
otalgia  would  serve  as  an  adjunct  in  making  the  diag- 
nosis. 

The  penetration  of  the  proliferating  periosteum  into 
the  thin,  long  septum  dividing  the  osseous  portion  of  the 
tube  from  the  carotid  canal,  will  afford  an  explanation 
for  those  fatal  ha'morrhages  which  occasionally  occur  in 
syphilitic  subjects,  and  which  are  attributable  to  caries. 
The  observed  changes  in  the  floor  of  the  right  tympanic 
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cavity  invite  attention  to  the  possible  involvement  of 
the  bulbus  venae  Jugularis,  similar  to  that  of  the  carotid 
in  the  dangerous  haemorrhages  occurring  in  tertiary 
syphilis. 

Among  other  changes  found  may  be  mentioned  the 
absence  of  a  not  inconsiderable  number  of  fibres  of  the 
right  facial  nerve  ;  rust  brown,  homogeneous  deposits 
between  the  fibres  of  the  acoustic  nerve  ;  destruction  of 
ganglion-cells  and  nerve-fibres  in  Rosenthal's  canal  in 
the  "first  turn  of  the  cochlea,  and  haemorrhagic  extravasa- 
tions between  the  nerves  of  the  modiolus  of  the  same 
side  ;  absence  of  the  outer  cells  of  Corti,  which  may, 
however,  have  been  due  as  well  to  action  of  reagents  as 
to  a  pathological  process. 

In  marked  contrast  with  the  great  changes  found  in 
the  above  case  was  the  condition  of  tlie  structures  of  the 
ears  in  a  case  observed  by  Betz,"  who  with  v.  Troeltsch 
made  the  autopsy.  A  man,  thirty-six  years  of  age.  Otor- 
rhoea  and  moderate  hardness  of  hearing  since  infancy. 
Eight  years  before  death  he  contracted  syphilis,  of  which 
symptoms  were  still  present  five  years  before  he  died. 
A  few  years  after  infection  there  was  a  great  increase  in 
the  hardness  of  hearing.  During  three  years  of  his  life 
he  was  totally  deaf. 

Autopsy. — The  right  ear  was  free  from  caries.  The 
left  ear  revealed  otitis  media  purulenta  with  kidney- 
shaped  perforation  of  the  drum-membrane.  The  lining 
membrane^of  the  tympanic  cavity  was  much  thickened 
and  injected.  Ulceration  of  mucous  membrane  or  ex- 
posure of  bone  could  not  be  discovered.  The  anvil  and 
stirrup  were  completely  preserved  and  freely  movable. 
There  was  no  caries  anywhere.  With  the  exception  of 
a  slight  thickening  of  the  contents  of  the  vestibule,  and 
uncommon  abundance  of  otoliths,  the  inner  ear  seemed 
normal.  In  his  comments  on  the  autopsy  v.  Troeltsch 
points  out  that  it  does  not  in  the  least  explain  the  total 
deafness,  the  cause  of  which  must  therefore  be  sought 
for  in  the  brain. 

In  the  other  cases  examined  after  death,  only  such  al- 
terations were  found  as  are  seen  in  purulent  inflamma- 
tion of  the  middle  ear  in  non-syphilitic  subjects. 

The  prognosis  is  favorable  only  in  the  beginning  of  the 
ear  disease,  in  the  milder  cases,  and  in  persons  of  strong 
constitution  ;  but  when  this  disease  occurs  in  cachectic  in- 
dividuals, or  is  complicated  with  polypi  and  caries,  or  the 
hearing  is  totall}'  destroyed,  the  prognosis  is  very  bad. 
Yet  recovery  has  been  observed  under  judicious  general 
treatment  in  cases  which  seemed  hopeless. 

The  local  treatment  usually  adopted  for  the  non-syphi- 
litic form — thorough  and  frequent  cleansing  with  warm 
salt-water  when  the  otorrhcea  is  at  all  copious  ;  instilla- 
tion of  warm  nitrate  of  silver  solution  or  of  alcoholic 
and  watery  solutions  of  corrosive  sublimate  (as  recom- 
mended by  Biirkner),  after  all  pain  has  ceased  ;  the  re- 
moval of  granulations  with  the  wire  snare  or  with  the 
sharp  spoon,  etc.,  will  be  found  of  service  as  well  in  the 
syphilitic  form.  That  in  this,  as  in  all  syphilitic  ear  af- 
fections, a  thorough  course  of  antisyphilitic  remedies, 
perhaps  combined  with  tonics  and  a  generous  diet,  is  as 
necessary  as  the  local  treatment  for  the  ear  affection,  is 
the  experience  of  all  who  have  written  on  the  subject. 

Neuralgia  of  the  middle  ear,  due  to  constitutional 
syphilis,  is  an  extremely  rare  disease.  Usually  syphilitic 
disease  of  the  faucial  orifice  of  the  Eustachian  tube  or  of 
some  part  of  the  pharynx  or  larynx  is  present  at  the 
same  time,  and  is  probably  the  starting-point  of  the  pain 
in  the  ear.  The  entire  absence  of  objective  symptoms  of 
disease  of  the  tympanic  cavity,  and  the  paroxysmal 
character  of  the  pain,  will  establish  the  diagnosis.  Moos, 
as  wfc  have  seen,  thinks  that  the  haemorrhage  in  the  neu- 
rilemma of  the  plexus  tympanicus,  as  well  as  the  prolif- 
eration of  the  periosteum  which  he  found  in  one  of  the 
cases  examined  by  him,  explain  to  us  the  genesis  of 
many  cases  of  so-called  pure  "  nervous  otalgia,"  occur- 
ring without  objective  signs  of  ear  disease  in  the  course 
of  constitutional  syphilis.  The  treatment  must  be  di- 
rected against  the  constitutional  disease :  and  if  disease 
of  the  pharynx  or  larynx  is  present,  applications  to  these 
parts  will  also  be  of  benefit.      Of  these,  cocaine  will 


probably  give  greater  temporary  relief  than  any  other 
remedy.  Schwartze  ■  has  found  of  especial  use  gargles 
of  a  solution  of  the  bromide  of  potassium  in  such  cases. 

The  EusTAcitiAN  Tube. — Instances  of  primary  syph- 
ilitic sores  at  or  near  to  the  pharyngeal  orifice  of  the' Eu- 
stachian tube  have  been  observed,  according  to  Politzer, 
by  Ricord,  Lancereaux,  Blanchet,  Fournier,  Bouquay, 
Laboulbene,  Baratoux,  and  others.  J.  Solis  Cohen  ("  Dis- 
eases of  the  Throat,"  p.  113)  says  that  he  has  seen  a  fear- 
ful case  of  ravage  from  a  chancre  (locality  not  specified), 
communicated  by  the  incautious  use  of  the  Eustachian 
catheter.  Chancres  of  the  naso-pharyngeal  cavity  are, 
however,  according  to  all  writers,  of  extremely  rare  oc- 
currence. The  coDtagipn  is  probably  always  conveyed 
through  the  Eustachian  catheter.  The  sores  present  no 
characteristic  features.  The  floor  of  the  chancre  is  usu- 
ally indurated  and  the  lymphatic  glands  at  the  angle  of 
the  lower  jaw  are  commonly  much  enlarged.  The  sore, 
as  a  rule,  causes  but  little  pain.  Primary  chancres  of 
the  pharynx,  like  erratic  chancres  occurring  in  other 
parts,  are  usually  single.  The  treatment  must  consist  of 
mercuiy  administered  internally  or  by  inunction,  and 
local  application  of  iodoform  or  lodol ;  but  if  the  sores 
prove  intractable,  they  should  be  touched  with  the  acid 
nitrate  of  mercury  or  other  caustics. 

Constitutional  syphilis  rarely  causes  isolated  affections 
of  the  Eustachian  tube.  As  a  rule,  the  adjacent  mucous 
membrane  is  the  seat  of  the  same  morbid  process.  The 
earlier  manifestations  of  syphilis  met  with  in  this  local- 
ity are  erythema,  mucous  patches,  and  superficial  ulcera- 
tion. The  erythema  may  be  generally  diffused  over  the 
whole  mucous  membrane,  or  distributed  in  irregular 
patches  between  which  the  mucous  membrane  is  of  nor- 
mal color.  While  not  infrequently  the  syphilitic  ery- 
thema presents  no  feature  by  which  it  can  be  positively 
distinguished  from  the  simple  catarrhal  inflammation  of 
the  mucous  membrane,  a  symmetrical  distribution  of  the 
erythematous  patches  is  regarded  by  many  authors  as 
strong  evidence  of  the  syphilitic  nature  of  the  disease. 
Mucous  patcjies  may  occur  in  any  part  of  the  naso-pharynx, 
and  have  been  occasionally  observed  on  the  tubal  promi- 
nence. They  present  themselves  as  small,  round,  slightly 
elevated  patches  of  a  grayish-white  color,  surrounded  by 
a  zone  of  more  or  less  inflamed  mucous  membrane.  Ul- 
cers are  comparatively  seldom  found  in  the  naso-pharyn- 
geal cavity  in  the  early  part  of  the  secondary  stage. 
They  are  usually  quite  shallow,  and  are  nearly  always 
the  result  of  the  breaking  down  of  mucous  patches.  Usu- 
ally the  ulceration  begins  iu  the  middle  of  the  mucous 
patch,  and  gradually  spreads  to  its  periphery. 

Excrescences  resembling  pointed  condylomata  have 
been  observed  on  the  pharyngeal  mucous  membrane  in 
two  cases  by  Schwartze.  In  connection  with  the  morbid 
states  above  briefly  described,  we  very  often  find  redness, 
and  more  or  less  oedematous  swelling  and  thickening  of 
mucous  membrane  of  the  greater  part  of  the  cartilaginous 
portion  of  the  Eustachian  tube.  Frequently  there  is  also 
a  great  increase  in  the  secretion  from  the  mucous  mem- 
brane, so  that  then  on  inspection  the  upper  portion  of  the 
pharynx  is  found  covered  by  or  filled  with  it. 

The  subjective  symptoms  are  those  of  ordinary  ca- 
tarrhal inflammation  of  the  Eustachian  tube,  viz.,  slight 
pain  in  the  throat,  extending  to  the  ear,  especially  on 
swallowing  ;  pressure  and  a  sense  of  fulness  in  the  ear  ; 
more  or  less  impairment  of  hearing,  and  subjective  noises. 
Vertigo  and  headache  are  rarely  complained  of.  Aus- 
cultation, during  inflation  of  the  Eustachian  tube  through 
the  catheter,  commonly  reveals  distant  moist  rales,  which 
cease  after  the  secretion  has  been  forced  into  the  pharynx. 
The  drum-membrane  shows  changes  here,  as  in  simple 
catarrh  of  the  tube,  only  after  the  ventilation  of  the  tym- 
panic cavity  has  been  interfered  with  for  some  time,  and 
these  consist  chiefly  iu  a  retraction  and  duluess  of  this 
structure. 

The  prognosis  is  always  favorable  under  proper  man- 
agement of  the  case. 

The  treat-merit  of  the  diseases  of  the  Eustachian  tube 
occurring  in  the  secondary  stage  consists  in  the  ad- 
ministration of    mercury,    the  cleansing  of    the  naso- 


282 


REFERENCE   HANDBOOK   OP  THE   MEDICAL   SCIENCES. 


Ear. 
Ear. 


pharyngeal  space  by  means  of  the  posterior  nasal  syringe 
or  an  atomizer  ;  topical  applications  of  weak  solutions  of 
corrosive  sublimate  or  nitrate  of  silver  to  the  mucous 
membrane  of  the  naso-pharynx,  and  frequent  inflation 
of  the  Eustachian  tube  through  a  catheter,  or  by  Po- 
litzer's  method. 

In  the  tertiary  stage,  gummy  tumors  and  deep  ulcers, 
sometimes  involving  the  cartilage  of  the  tube,  are  occa- 
sionally met  with  at,  or  within,  the  faucial  orifice.  Ac- 
cording to  Zaufal,*'  the  plica  salpingo-pharyngia  is  most 
frequently  the  seat  of  gummata.  They  present  themselves 
as  round  tumors  of  a  yellowish-red  or  red  color,  smooth 
surface,  and  a  broad  base,  varying  in  size  from  a  pea  to 
a  hazel-nut.  The  deep  ulcerations  found  in  this  stage  of 
the  disease  are  probably  always  the  result  of  the  breaking 
down  of  gummatous  deposit.  Such  ulcers  are,  accord- 
ing to  Schwartze,  not  infrequently  found  on  the  tubal 
prominence  and  at  the  entrance  to  the  faucial  orifice,  to- 
gether with  similar  ulcers  on  the  septum  narium,  choanse, 
fornix,  posterior  surface  of  the  velum  palati,  etc.,  in  cases 
in  which  the  usual  inspection  without  the  rhinoscopic 
mirror  fails  to  arouse  a  suspicion  as  to  their  presence. 
They  have,  however,  been  seldom  found  beyond  the 
mouth  of  the  tube.  These  ulcers  frequently  spread  with 
great  rapidity  and  cause  extensive  destruction.  If  seated 
on  or  near  the  mouth  of  the  tube,  a  complete  growing 
together  of  its  walls  may  occur  during  cicatrization  of 
the  ulcer.  The  aural  symptoms  caused  by  an  ulcer  on 
or  near  the  mouth  of  the  tube,  do  not  differ  from  those 
described  under  the  head  of  diseases  of  the  secondary 
stage.  Pain  referred  to  the  ear  is,  however,  more  fre- 
quently complained  of  in  connection  with  ulceration 
than  with  erythema  and  mucous  patches  on  or  near  the 
mouth  of  the  passage. 

In  the  treatment  of  the  tertiary  symptoms  our  chief  re- 
liance must  be  placed  on  iodide  of  potassium  alone  or  in 
combination  with  mercury.  Locally,  nitrate  of  silver, 
in  substance  or  in  solution,  the  acid  nitrate  of  mercury, 
iodoform,  or  iodol,  may  be  applied  daily  or  less  often. 
Thorough  cleansing  of  the  ulceration  should  precede  the 
application  of  the  remedies  named. 

Hyperostosis  and  exostosis  of  the  osseous  part  of  the 
Eustachian  tube  are,  according  to  Gruber,''  sometimes 
caused  by  syphilis.  This  is,  however,  denied  by  other 
writers. 

Mastoid  Pkocbss. — Osieo-sderosis  and  hyperostosis  of 
the  mastoid  process  are,  according  to  Schwartze,  some- 
times caused  by  syphilis.     We  know  of   no   signs  by 
which  a  differential  diagnosis  can  be  made  between  the 
idiopathic  and   syphilitic   forms   of   these   diseases.     A 
course  of  antisyphilitic  treatment  will,  however,  soon 
decide  which  form  we  have  to  deal  with.     Gummata  of 
the  mastoid  cells  are  extremely  rare.     Superficial  and 
extensive  caries  of  the  outer  cortex  of  the  mastoid  pro- 
cess, without  disease  of  the  middle  ear,  occurs,  according 
to  Schwartze,  only  as  the  result  of  syphilitic  or  scrofu- 
lous periostitis.     The  syphiloma  or  gumma  may  develop 
under  the  picture  of  a  periostitis  of  the  mastoid  process. 
It  may  break  down  in  parts  and  simulate  the  feeling  of 
fluctuation.     Its  development  may  be  very  rapid,  and  it 
may  disappear  as  quickly  under  antisyphilitic  treatment." 
The  Innek  Ear. — Of  the  affections  of  the  organ  of 
hearing  caused  by  syphilis,  diseases  of  the  inner  ear  are 
probably  least  frequently  met  with.     These  diseases  usu- 
ally make  their  appearance  toward  the  latter  part  of  the 
secondary  stage,  or  at  a  still  later  period.      According  to 
Politzer,  they  are  sometimes  developed  simultaneously 
with  secondary  skin  or  throat  affections,  and  in  one  case 
observed  by  him,  a  disease  of  the  inner  ear  appeared  as 
early  as  the  seventh   day  after  the   primary  infection. 
The  same  author  has  also  recorded  a  case  in  which  laby- 
rinthine disease  was  developed  ;  simultaneously  with  a 
gumma  of  the  skull,  twenty-one.years  after  infection  ;  and 
the  present  writer  has  notes  of  a  case  in  which  sudden 
and  absolute  deafness  of   one   ear,  in  connection  with 
naso-cranial  osteitis,  occurred  twenty-six  years  after  the 
primary  disease,   and   after  an  interval   of  more   than 
twenty-five  years  of  complete  freedom  from  symptoms  of 
constitutional  syphilis.     Hutchinson  ("  Syphilis,"  p.  32), 


on  the  other  hand,  has  no  knowledge  of  any  form  of 
deafness  due  to  syphilis  which  occurs  in  the  tertiary 
stage  of  the  acquired  form. 

The  diseases  of  the  labyrinth  may  be  developed  alone 
or  in  association  with  tympanic  diseases.  Frequently 
they  supervene  on  pre-existing  catarrhal  or  purulent  in- 
flammation of  the  middle  ear. 

The  symptoms  of  syphilitic  disease  of  the  labyrinth  do 
not  differ  essentially  from  those  of  the  affection  of  this 
part  due  to  other  causes.  In  this  form,  as  in  diseases  of 
the  labyrinth  in  general,  a  mar;ked  diminution  or  total 
loss  of  the  hearing  power  in  one  or  both  ears  occurs,  usu- 
ally more  or  less  suddenly.  Subjective  noises,  of  a  vari- 
able nature,  often  of  great  intensity,  sometimes  precede 
the  onset  of  the  deafness,  but  more  commonly  are  devel- 
oped at  the  same  time.  They  are  rarely  entirely  absent. 
Vertigo  and  unsteadiness  of  gait  sometimes  usher  in  the 
attack,  but  more  frequently  these  symptoms  follow  the 
deafness.  Nausea,  vomiting,  headache,  and  weakness  in 
the  limbs  are  also  early  symptoms  in  many  cases.  Pain 
in  the  ear  very  rarely  accompanies  the  attack.  Inspec- 
tion of  the  drum-membrane  will,  in  many  cases,  give  a 
negative  result,  while  in  others  it  will  reveal  the  changes 
usually  found  in  connection  with  chronic  catarrhal  dis- 
ease of  the  middle  ear.  Evidences  of  acute  inflammation 
of  the  tympanic  cavity  are  usually  wanting.  The  air 
douche  through  the  catheter  commonly  shows  a  pervious 
Eustachian  tube,  and  the  sounds  heard  on  auscultation 
are  generally  broad  and  dry. 

A  closer  examination  of  the  hearing  power  in  these 
cases  shows  that  besides  the  impairment  of  hearing  for 
the  voice,  the  perception  of  sounds  through  the  bones  of 
the  skull  is  cither  greatly  diminished  or  entirely  wanting. 
In  cases  in  which  both  ears  are  deaf,  vibrating  tuning- 
forks  placed  on  the  vertex  or  between  the  teeth  are  usu- 
ally not  heard  at  all,  and  in  cases  in  which  only  one  ear 
is  diseased,  the  tuning-forks  are  heard  most  distinctly  in 
the  healthy   ear  and   never  only  in  the  affected    ear. 
Placed  on  the  mastoid  process  of  the  affected  side,  the 
tuning-fork  (the  writer  usually  employs  for  this  purpose 
a  small  C'^  fork  of  212  vibrations  a  second),  if  heard  at  all, 
ig  heard  from  this  part  less  long  than  normally  in  persons 
of  the  same  age.     In  cases  of  great  impairment  of  hear- 
ing for  the  voice  the  employment  of  Einne's  test  nearly 
always  shows  the  predominance  of  aerial  over  bone  con- 
duction ;  while  in  total  deafness  for  the  voice  small  tun- 
ing-forks are  not   perceived  at  all,  but  very  large  ones, 
when  struck  with  much  force,  are  heard  when  placed  on 
the  mastoid  process.     The  examination  with  the  piano  or 
tuning-forks  of  different  pitch,  not  infrequently  shows 
that  the  perception  of  certain  tones  of  the  scale,  usually 
the  highest,  is  diminished  or  destroyed,  or  that  whole 
groups  of  tones  are  not  perceived.     In  a  case  observed 
by  Knapp,"  tuning-forks  of  high  and  low  pitch  were  not 
heard,  while  those  of  medium  pitch  were  perceived  ; 
neither  the  highest  four  (e""  — a"")  nor  the  lowest  four 
tones  (A^  —  D')  were  heard  ;  the  octave  next  to  the  high- 
est was  heard,  and  that  above  the  lowest  tones  only  fee- 
bly.    The  power  of  appreciating  low  tones  is  the  last  to 
suffer  and  the  first  to  recover  in  most  cases,  so  that  these 
will  be  heard  when  the  high  ones  are  not  heard  at  all,  or 
false,  or  doubled.™     In   a  case  reported   by  Blake   and 
Walton,"  a  tuning-fork  (562  v.  s.)  was  heard  in  the  left 
ear  one-fifth  higher  than  in  the  right ;  and  sixteen  days 
later,  tuning-forks  (560  v.  s.  and  1,200  v.  s.)  which  were 
heard  through  the  air,  and  the  tone  reproduced  by  the 
patient's  singing,  normally  in  the  right  ear,  were  heard 
and  reproduced  below  their  pitch  in  the  left  ear  ;  other- 
wise the  hearing  was  equally  good  in  both  ears. 

The  course  of  this  disease  is  not  always  the  same  in 
all  cases.  While  the  clinical  picture  usually  presented 
is  that  of  a  very  rapid  decline  of  the  hearing  power,  till 
complete  deafness  is  reached,  the  progress  in  the  impair- 
ment is  ill  some  cases  comparatively  slow.  In  cases  ob- 
served by  Politzer,  nearly  total  deafness  was  present 
three  days  after  the  onset  of  the  disease.  Concussion  of 
the  head,  sometimes  of  slight  degree,  will  occasionally 
cause  a  rapid  increase  in  the  deafness  in  these  cases 
(Politzer,  Troeltsch,  Urbantschitsch,  Gruber).     Fluctua- 
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tion  in  the  deafness  is  less  often  observed  in  the  disease 
than  in  affection  of  the  middle  ears.  The  vertigo,  un- 
steadiness of  gait,  and  headache  generally  continue  for  a 
few  weeks  or  months,  and  then  gradually  disappear. 
The  hardness  of  hearing  unfortunately  very  frequently 
remains,  and  in  the  few  cases  which  recover  the  im- 
provement takes  place  very  slowly. 

Syphilitic  disease  of  the  labyrinth  cannot  be  distin- 
guished from  disease  of  this  part  due  to  other  causes,  by 
the  aural  symptoms  or  the  hearing  tests  employed.  The 
sudden  onset  of  the  disease  and  the  rapid  progress  of  the, 
deafness  for  the  voice,  together  with  the  absence  of  bone- 
conduction,  are  regarded  by  many  authors  as  peculiar  to 
tlie  syphilitic  form  of  this  disease.  The  present  writer  has, 
however,  seen  quite  a  number  of  cases  presenting  such  a 
history  in  which  syphilis  was  entirely  out  of  the  question, 
and  therefore  cannot  regard  the  above-mentioned  symp- 
toms as  characteristic  of  syphilis  of  the  inner  ear.  If, 
however,  the  train  of  symptoms  described  occurs  in  con- 
nection with  undoubted  evidence — in  the  skin,  the  eye,  or 
other  parts  of  the  body — of  constitutional  syphilis,  or  in 
an  individual  with  a  clear  history  of  syphilis,  we  may  as- 
sume with  much  confidence  that  the  labyrinth  disease  is 
due  to  the  Invasion  of  syphilis.  In  the  absence  of  a  his- 
tory, or  of  other  symptom  of  syphilis,  our  suspicion  as  to 
its  presence  should  be  aroused,  nevertheless  ;  and  we 
should  make  a  searching  examination  for  its  presence  in 
all  cases  of  sudden  loss  of  hearing,  unaccompanied  by 
pain,  occurring  in  vigorous  young  or  middle-aged  persons 
whose  nervous  system  was  in  a  healthy  condition  previous 
to  the  attack,  and  in  whom  traumatism  or  other  plausible 
causes  of  the  deafness  can  be  excluded  (Schwartze).  In 
.several  of  such  cases  in  which  syphilis  was  absolutely 
denied,  Politzer  was  enabled  by  a  rigorous  search  to 
prove  conclusively  that  constitutional  syphilis  was  the 
basis  of  the  ear  disease.  In  this  connection  it  should  also 
not  be  forgotten  that  an  outbreak  of  tertiary  symptoms 
may  occur  after  a  long  period  of  apparently  good  health. 

The  dififerential  diagnosis  between  this  disease  and 
affections  of  the  middle  ear  involves  no  great  difficulty 
in  recent  cases.  The  absence  of  objective  symptoms  of 
middle-ear  disease,  and  the  results  of  tests  with  tuning- 
forks  and  the  piano  will  decide  the  diagnosis.  The  caSe 
is,  however,  entirely  different  if  well-marked  signs  of 
middle-ear  disease  are  present,  and  more  particularly  if 
both  ears  are  diseased  and  the  Joss  of  hearing  has  devel- 
oped gradually.  Under  these  circumstances  the  results 
of  even  the  most  patient  examination  with  tuning-forks 
and  tlie  piano  will  often  leave  it  undecided  whether  one  or 
the  other  or  both  parts  are  diseased.  The  supervention 
of  syphilitic  disease  of  the  labyrinth  upon  middle-ear 
disease  may  be  inferred'  from  the  history  of  the  case,  the 
suddenness  of  the  increase  in  the  hardness  of  hearing, 
and  the  result  of  the  hearing  tests  pi'eviously  mentioned. 

So  far  as  is  known  to  the  present  writer,  Roosa  (op. 
cit. ,  p.  610)  is  the  only  author  who  thinks  that  we  are 
justified  in  going  a  little  farther  in  our  classification  than 
merely  to  state  this  is  a  disease  of  the  labyrinth.  "We 
may  perhaps,  he  says,  diagnosticate  disease  of  the  coch- 
lea, or  at  least  say  that  the  affection  of  the  cochlea  is  pre- 
dominant in  certain  cases  (great  impairment  of  hearing, 
inability  to  hear  certain  tones,  and  the  production  of 
false  ones),  just  as  we  may  speak  of  disease  of  the  semi- 
circular canals,  when  vertigo  and  staggering  gait  are  the 
predominant  symptoms.  To  such  cases  he  applies  the 
name  of  syphilitic  cochleitis. 

With  regard  to  the  pathological  anatomy  of  syphilitic 
disease  of  the  labyrinth,  it  must  be  admitted  that  our 
knowledge  is  still  m  a  very  unsatisfactory  state.  Indeed 
Schwartze,  than  whom  no  one  is  better  qualified  to  ex- 
press an  opinion  on  this  subject,  does  not  hesitate  to  say 
that  we  have  no  anatomical  knowledge  whatever  of  this 
disease,  and  that  the  pathological  changes  in  the  laby- 
rinth found  by  Toynbee,  Grruber,  Moos,  Politzer,  and 
others,  of  which  a  brief  account  will  be  given  farther  on, 
cannot  be  regarded  as  specific,  since  the  same  alterations 
occur  in  non-syphilitic  cases.  The  condition  of  the  or- 
gan of  hearing  found  post  mortem  in  individuals  in 
whom  syphilis  and  ear  disease  were  known  to  have  ex- 


isted, was  as  follows  :  In  a  case  of  secondary  syphilis, 
with  catarrh  of  the  middle  ear,  described  by  Voltolini," 
there  was  found  hypersemia  of  the  vestibule,  of  the 
commencement  of  the  cochlea,  and  of  the  horizontal 
semicircular  canal,  and  hyperostosis  confined  to  the 
parts  surrounding  the  fenestra  ovalis.  Gruber  '*  found 
in  a  syphilitic  subject  who  had  become  suddenly  totally 
deaf,  and  who  died  from  typhus  fever,  considerable  hy- 
persemia  of  the  lining  membrane  of  the  tympanic  cavity 
and  of  the  membranous  labyrinth,  which  appeared  much 
thickened.  The  fluid  in  the  labyrinth  was  abundant  in 
quantity  and  bloody  In  color.  It  is  not  stated  that  a  mi- 
croscopic examination  was  made.  Whether  the  changes 
found  in  this  case  were  the  result  of  syphilis  or  of  the 
typhus  must  remain  undecided. 

Moos^*  made  an  examination  of  the  right  petrous  bone 
of  a  woman,  forty-nine  years  of  age,  who  had  been  very 
deaf  on  this  side  and  blind  in  her  right  eye  since  her 
seventeenth  year.  The  deafness  and  blindness  were  at- 
tributed by  her  to  washing  her  head  while  in  a  state  of 
perspiration.  In  the  history  of  the  case  it  is  said  that 
she  had  been  treated  for  syphilis,  but  whether  the  infec- 
tion occurred  before  or  after  the  development  of  the 
deafness  is  not  stated.  She  died  from  intracranial  dis- 
ease. At  the  autopsy,  made  by  Professor  Arnold,  parts 
of  the  right  parietal  bone  were  found  to  be  atrophied  in 
consequence  of  gummy  tumors.  There  were  gelatinous 
cedema  of  the  pia  mater  and  hydrocephalus  internus.  In 
the  right  corpus  striatum  was  found  a  fresh  diffuse 
hemorrhage.  Old  syphilitic  scars  were  seen  in  the  liver. 
The  examination  of  the  petrous  bone,  made  by  Moos, 
showed,  besides  alterations  in  the  drum-membrane  and  in 
the  tympanic  cavity,  rarefactive  osteitis  in  the  posterior 
semicircular  canal.  The  stapes  was  firmly  united  with 
the  oval  window.  The  membranous  structures  of  the 
vestibule  and  the  membranous  semicircular  canals  were 
in  part  intimately  attached  to  the  periosteum  by  connec- 
tive-tissue bands,  with  the  exception  of  the  posterior 
membranous  semicircular  canal,  which  was  much  thick- 
ened but  not  adherent  to  the  periosteum.  In  those  parts 
of  the  semicircular  canals  which  could  still  be  isolated, 
the  epithelium  and  the  connective-tissue  membrane  were 
no  longer  distinguishable.  They  were  covered  partly  by 
innumerable  large  and  small  cells  lying  close  together. 
The  bands  of  newly  formed  connective  tissue  between 
the  periosteum  and  the  connective-tissue  membrane  were 
also  infiltrated  with  cells.  The  form  and  structure  of 
the  membranous  portion  of  the  vestibule  were  obliterated 
by  a  thick  layer  of  hyperplastic  connective  tissue  which 
covered  the  membrane  almost  everywhere  ;  jn  some  cen- 
tral places  of  the  membrane,  where  the  tissue  was  less 
opaque  and  more  reticulate,  the  described  infiltration  of 
cells  could,  however,  be  observed.  Where  the  newly 
formed  connective  tissue  was  most  abundant  there  were 
seen  numerous  isolated,  and  in  some  places  aggregated, 
globular  concretions  of  phosphate  of  lime.  The  lamina 
spiralis  was  of  a  lemon  color,  it  was  much  thickened  and 
appeared  under  the  microscope  very  opaque,  very  vas- 
cular, and  infiltrated  with  numerous  cells  ;  of  its  several 
zones  only  the  dentate  region  could  be  made  out. 

Commenting  on  the  above  Moos  says  :  The  above-de- 
scribed anatomical  lesions  of  the  organ  of  hearing  fur- 
nish a  sufficient  explanation  of  the  total  deafness  during 
life.  Leaving  out  of  account  the  myringitis  which 
supervened  toward  the  end  of  life,  the  deafness  was  due 
to  the  anchylosis  of  the  ossicles  and  the  chronic  inflam- 
mation of  the  labyrinth.  Very  probably  this  condition 
resulted  from  secondary  syphilis,  although  the  micro- 
scopic data  would  not  of  themselves  point  to  it  as  a  spe- 
cific cause.  As  far  as  I  know,  we  have  not  as  yet  relia- 
able  anatomical  signs  of  syphilitic  inflammation  of  the 
labyrinth.  We  know  too  little  of  the  pathological  anat- 
omy of  the  labyrinth  to  be  able  to  decide  this  question." 

In  another  case  of  constitutional  syphilis  examined  by 
Moos,™  in  which  violent  subjective  noises,  vertigo,  and 
pain  in  the  bones  of  the  skull  were  followed  later  by  a 
remarkably  rapid  destruction  of  the  hearing  power,  he 
found  the  following  condition  :  The  osseous  substance 
of  the  petrous  bone  was  sclerosed  wherever  it  was  ex- 
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amined.  The  middle  ear  was  entirely  normal  in  every 
part.  The  labyrinth  alone  showed  pathological  altera- 
tions. The  periosteum  of  the  vestibule  was  slightly 
thickened  ;  the  foot-plate  of  the  stapes  was, also  thick- 
ened and  immovable.  The  connective-tissue  supports  be- 
tween the  bony  walls  of  the  vestibule  and  the  vestibular 
membranous  structure  were  hyperplastic  and  infiltrated 
with  small  cells.  The  connective-tissue  membrane  itself 
of  the  membranous  vestibular  structures  was  likewise 
hyperplastic  and  infiltrated  with  small  cells.  The  peri- 
osteum of  the  lamina  spiralis  ossea,  as  well  as  all  the 
zones  of  the  lamina  spiralis  membranacea,  exhibited  the 
same  small-cell  infiltration.  The  exudation  consisted  of 
small  round  cells,  with  a  few  oval  ones  containing  a 
single,  nucleus,  which  were  placed  with  regularity  very 
close  to  each  other.  With  regard  to  the  degree  of  dis- 
semination of  the  infiltration,  it  remains  to  be  mentioned 
that  the  periosteum  of  the  lamina  spiralis  ossea  and  of 
the  zona  pectinata  was  much  less  infiltrated  than  the 
zona  pectinata  and  Corti's  arches  ;  the  two  last-named  re- 
gions were  so  densely  infiltrated  that  but  few  of  the  teeth 
and  of  Corti's  arches  could  be  seen  distinctly  ;  on  the 
other  hand,  the  infiltration  was  more  copious  in  the  am- 
pullae and  sacculi,  and  in  the  connective-tissue  supports 
between  them  and  the  bony  walls,  than  in  the  membran- 
ous circular  canals.  The  trunk  of  the  auditory  nerve 
was  intact. 

According  to  Politzer,™  recent  investigations  leave  no 
doubt  that  in  cases  of  long  duration,  a  chronic  inflamma- 
tion of  the  lining  membrane  of  the  labyrinth  may  result 
in  a  periosteal  bone  proliferation  in  the  cavity  of  the 
labyrinth.  The  following  case  occurred  in  his  own 
practice  :  The  patient  was  a  man,  fifty  years  of  age,  who 
had  been  totally  deaf  for  ten  years  in  consequence  of 
syphilis.  In  the  right  drum-membrane  two  broad,  rib- 
bon-shaped stripes  extended  downward  at  an  acute  angle 
from  the  end  of  the  handle  of  the  hammer.  Bone-con- 
duction was  destroyed.  Death  was  caused  by  phthisis 
pulmonalis.  Autopsy  :  The  ribbon-shaped  stripes  on  the 
drum-membrane  proved  to  be  ridges  of  horny,  thickened 
epidermis.  The  lining  membrane  of  the  tympanic  cav- 
ity and  the  ossicles  were  normal  on  both  sides.  In  de- 
calcified sections  of  the  cochlea,  pathological  alterations 
were  mainly  found  in  the  ganglion-cells  in  Rosenthal's 
canal.  Within  these  cells  were  seen  small,  round,  granu- 
lar cells  without  a  distinct  nucleus,  and  also  oval  and  an- 
gular bodies,  in  only  a  few  of  which  a  nucleus  could  be 
recognized.  (Atrophy  and  degeneration  of  the  gangli- 
onic cellsin  the  ganglion  spirale.)  The  modiolus  showed 
in  spots  a  reticular  structure.  In  the  spiral  membrane, 
in  the  vestibule,  and  in  the  semicircular  canals  no 
changes  were  visible  whicii  could  be  interpreted  as  path- 
ological. 

Pathological  alterations  in  the  blood-vessels  of  the  in- 
ner ear,  similar  to  those  described  by  Heubner  as  occur- 
ring in  syphilis  of  the  brain,  have  thus  far  been  observed 
only  in  a  case  examined  by  Baratoux. 

The  prognosis  must  be  guarded  as  regards  the  recovery 
of  hearing.  In  acute  cases  of  recent  date  recovery  has 
occasionally  followed  the  energetic  employment  of  mer- 
cury and  iodide  of  potassium  ;  but  in  cases  of  gradual 
loss  of  hearing  or  in  those  of  long  standing,  the  progno- 
sis is  decidedly  unfavorable.  Politzer  is  of  the  opinion 
that  the  degree  of  deafness  is  not  always  decisive  for  the 
recovery  of  normal  hearing,  since  recovery  from  total 
deafness  has  been  observed  ;  while,  on  the  other  hand,  in 
milder  cases,  active  antisyphilitic  treatment  not  only  fails 
to  produce  an  improvement,  but  is,  moreover,  sometimes 
followed  by  an  increase  in  the  deafness.  This  author 
has  also  seen  patients  in  whom  the  deafness  came  on 
while  they  were  under  the  influence  of  mercury. 

Treatment. — If  the  ear  disease  occurs  during  the  ear- 
lier stages  of  constitutional  syphilis,  mercury  should  be 
be  used  freely,  preferably  by  inunctions,  till  the  system 
is  brought  under  its  influence  ;  after  that  the  remedy 
must  be  continued  in  smaller  doses  for  a  long  period. 
Mercurial  baths,  subcutaneous  injections  of  corrosive 
sublimate,  and  the  internal  administration  of  calomel, 
blue  pill,  and  other  preparations. of  mercury,  may  be  sub- 


stituted for  the  inunctions  when  they  are  objected  to. 
The  iodide  of  potassium,  alone  or  in  combination  with 
mercury,  is  especially  useful  in  cases  occurring  during 
the  intermediate  or  tertiary  stage.  Roosa  has  obtained 
very  encouraging  results  from  this  remedy  in  very  large 
doses  (120  to  369  grains  daily),  in  cases  where  smaller 
doses  failed  to  produce  any  effect.  He  used,  however, 
inunctions  of  the  oleate  of  mercury  at  the  same  time. 
To  avoid  disturbance  of  digestion  it  will  be  found  best 
to  dilute  the  iodide  largely  with  water,  and  to  adminis- 
ter it  in  divided  portions  during  meals.  Tonics  and  a 
generous  diet  should  be  given  with  both  the  mercury 
and  the  iodide  to  patients  in  feeble  health.  Subcutane- 
ous injections  of  the  muriate  of  pilocarpine,  in  gradually 
increasing  doses  (4  to  12  drops  of  a  two  per  cent,  solu- 
tion), have  also  proved  useful  in  this  disease  in  Politzer's 
hands.  He  is  of  the  opinion  that  it  should  be  tried  for 
from  eight  to  fourteen  days  in  all  recent  cases,  and  that 
mercury  and  iodide  of  potassium  should  be  given  only  if 
at  the  end  of  the  above-stated  period  no  improvement  is 
manifest.  Lucae,  Moos,  Barr,  and  others  also  speak 
highly  of  the  effect  of  pilocarpine  in  these  cases,  and 
think  it  worthy  of  further  trials.  Lucae  has  also  seen 
temporary  improvement  of  hearing  follow  the  applica- 
tion of  the  artificial  leech. 

In  order  to  protect  the  diseased  ears  as  much  as  possi- 
ble against  the  injurious  effect  of  noises,  while  undergo 
ing  treatment,  the  patient  should  be  kept  in  a  perfectly 
quiet  room,  away  from  the  streets,  and  it  may  even  be 
advisable  to  cover  the  ears  and  the  side  of  the  head  with 
cotton  batting.  If  disease  of  the  middle  ear  is  present, 
this  must  be  treated  in  the  manner  already  described. 
Care  should,  however,  be  exercised,  that  the  force  em- 
ployed during  inflation  be  not  greater  than  is  absolutely 
necessary. 

AuDiTOKT  Nerve. — Of  the  syphilitic  diseases  of  the 
auditory  nerve,  beyond  the  labyrinth,  little  or  nothing  is 
known.  An  intracranial  disease,  involving  some  part  of 
this  nerve  may  be  assumed,  however,  if  in  addition  to  the 
symptoms  enumerated  under  the  head  of  diseases  of  the 
labyrinth,  positive  symptoms  of  intracranial  disease  are 
present  in  a  syphilitic  individual.  Foci  of  softening  in 
the  brain,  gummata,  circumscribed  basilar  meningitis  or 
pachymeningitis,  chronic  periostitis  ossificans  of  the 
petrous  bone,  with  hyperostotic  narrowing  of  the  porus 
acusticus,  and  paralysis  of  the  trunks  of  the  nerves  from 
compression,  are  mentioned  by  Schwartze  as  the  morbid 
conditions  probably  present  in  such  cases.  Of  the  mor- 
bid changes  in  the  trunk  of  the  auditory  nerve  and  in 
its  nuclei,  due  to  syphilis,  we  have  no  knowledge. 

B.  Inherited  Syphilis. — Affections  of  the  ear  due 
to  inherited  syphilis  are  met  with  at  two  periods  of  life, 
during  the  first  year  and  between  the  fifth  and  twenty- 
fifth  year  of  age. 

In  Infants. — In  infants  suffering  from  syphilitic  dis- 
ease of  the  nose  and  pharynx,  affections  of  the  middle 
ear  are  of  common  occurrence.  Both  the  catarrhal  and 
the  purulent  inflammations  of  this  part,  occurring  under 
these  circumstances,  present  no  features  by  which  they  can 
be  distinguished  from  the  non-syphilitic  form  of  inflam- 
mation. Caries  and  necrosis  of  the  ossicles  and  the  walls 
of  the  tympanic  cavity,  may  perhaps  be  developed  more 
frequently,  or  more  speedily,  in  the  syphilitic  than  in  the 
ordinary  form,  but  no  statistics  are  available  by  which 
this  is  proved.  As  in  many  of  these  cases  the  general 
health  is  seriously  impaired  by  the  constitutional  disease, 
often  but  little  attention  is  given  to  the  ear  affection  by 
the  parents  or  the  medical  attendant  of  the  infant,  and 
treatment  is  delayed  until  great  destruction  has  already 
taken  place.  In  a  case  of  purulent  inflammation  of  both 
middle  ears,  of  two  months'  standing,  which  was  recently 
under  the  care  of  the  writer,  paralysis  of  the  right  facial 
nerve  existed  when  the  patient  was  first  seen,  and  paraly- 
sis of  the  left  facial,  and  exfoliation  of  the  hammer  and 
anvil  of  both  ears  occurred  a  few  days  later.  The  child 
was  greatly  emaciated,  and  although  mercury  was  given 
at  once  and  the  usual  local  treatment  pursued,  the  child 
died  two  weeks  later,  apparently  from  marasmus.  The 
prognosis  is  probably  less  favorable  in  syphilitic  cases 
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than  in  otherwise  healthy  children,  but  under  proper 
general  and  local  treatment,  begun  shortly  after  the  ap- 
pearance of  the  disease,  many  cases  make  a  good  re- 
covery. Concerning  the  pathological  anatomy  of  dis- 
eases of  the  ear  in  syphilitic  infants,  we  know  but  little. 
Baratoux  ("  Transactions  of  International  Medical  Con- 
gress," held  in  Washington,  D.  C,  September,  1887),  who 
made  autopsies  of  forty-three  still-born  or  new-born  in- 
fants with  hereditary  syphilis,  found  lesions  of  the  mid- 
dle ear  twenty-three  times,  lesions  of  the  labyrinth  four 
times,  and  lesions  of  both  parts  twelve  times.  When 
the  internal  ear  was  affected  simultaneously  with  the 
middle  ear,  without  pus  being  formed  in  the  labyrinth, 
the  walls  of  the  ampullae  and  cochlea  were  reddened  ; 
the  axis  of  the  cochlea  was  injected  and  infiltrated  with 
round  cells,  and  the  parts  were  bathed  in  a  sero-sanguino- 
lent  fluid  which  had  taken  the  place  of  the  lymph.  When 
the  internal  ear  alone  was  affected,  the  blood-vessels  were 
found  dilated,  the  walls  were  thickened,  and  in  some  in- 
stances hsemorrhagic  spots  were  found. 

The  local  treatment  of  these  diseases  does  not  require 
any  other  measures  than  those  usually  employed  in  the 
non-syphilitic  form.  Local  treatment  will,  however, 
accomplish  but  little  so  long  as  the  constitutional  dis- 
ease is  active.  For  this  mercury  must  be  given ;  ten 
grains  of  the  mercurial  ointment  rubbed  into  the  palms 
and  soles  twice  daily,  as  recommended  by  Hutchinson, 
will  usually  make  the  symptoms  disappear  very  rap- 
idly. Iodide  of  potassium  is  rarely  beneficial  in  these 
cases. 

In  Childhood  ajstd  Adolescence. — The  Drum-mem- 
brane.— Special  affections  of  the  external  canal  and  drum- 
membrane  are  doubtless  of  very  rare  occurrence  in  connec- 
tion with  syphilis  hereditaria  tarda.  The  only  case  of  such 
a  disease  on  record,  so  far  as  the  writer  knows,  has  been 
described  by  Pomeroy  ( ' '  The  Diagnosis  and  Treatment  of 
Diseases  of  the  Ear,"  2d  ed.,  p.  350)  under  the  heading 
Papulo-tubercular  Affection  of  the  Drum-membrane  in 
a  Subject  of  Hereditary  Syphilis.  In  this  case,  a  boy, 
eighteen  years  of  age,  with  parenchymatous  keratitis  and 
considerable  impairment  of  hearing,  both  drum-mem- 
branes, just  behind  and  below  the  malleus  handle,  were 
the  seat  of  a  nodular,  grayish  mass  of  triangular  form. 
Large  blood-vessels  traversed  the  region  of  the  tumors. 
Efforts  to  remove  the  masses  by  wiping  with  cotton-wool 
were  unsuccessful.  After  a  few  days  the  color  of  the 
tumors  changed  from  gray  to  a  dull  red,  and  after  the 
tumors  had  disappeared  vessels  of  large  size  remained. 
Under  constitutional  treatment  and  inflation  of  the  tym- 
panic cavity  the  drum-membrane  regained  its  normal 
appearance  in  about  six  months.  Pomeroy  infers  that 
the  tumors  were  in  the  dermal  layer  of  the  drum-mem- 
branes, as  the  malleus  handles  and  short  processes  were 
distinctly  behind  the  tumor.  The  drum-membranes 
were  not  perforated.  It  is  not  denied  that  there  was 
more  extensive  disease  than  this,  there  evidently  being 
an  inflammation  of  the  drum  cavity  with  exudation  into 
the  tympanal  lining,  including  that  covering  the  round 
and  oval  windows.  The  tuning-fork  tests  pointed  to  a 
suspicion  of  labyrinthine  disease,  but  actual  proof  of  that 
does  not  exist. 

Middle  and  Inner  Ear. — In  the  offspring  of  syphilitic 
parents,  and  almost  exclusively  in  those  of  the  female  sex 
between  five  and  twenty-five  years  of  age,  there  occurs 
occasionally  a  disease  of  the  ears  producing  in  most  cases 
great  impairment  of  hearing  or  total  deafness  in  a  short 
space  of  time.  The  connection  between  the  ear  affection 
and  inherited  syphilis  was  first  pointed  out  by  Hutchin- 
son,'- though  Troeltsch  and  others  had  previously  men- 
tioned the  occurrence  of  hardness  of  healing  in  the 
children  of  syphilitic  parents.  Wilde's  (op.  cit.,  265) 
familiarity  with  the  disease  under  consideration  is  shown 
by  his  remark  :  "  It  sometimes  coexists  with,  sometimes 
alternating  with,  the  ocular  disease."  "  What  is  termed 
strumous  ophthalmia,  and  also  corneitis,  are  the  forms 
which  the  eye  affection  assumes.  Occasionally  it  is  that 
of  irido-choroiditis."  Since  the  appearance  of  Hutchin- 
son's paper  numerous  cases  of  this  affection  have  been 
put  on  record  by  various  authors,  and  the  clinical  history 


of  the  disease  is  now  well  known,  but  our  knowledge  of 
its  pathology  is  still  very  meagre.  This  disease  is  by  no 
means  of  as  frequent  occurrence  as  the  eye  affection  of 
inherited  syphilis,  and  is,  as  has  already  been  observed, 
found  chiefly  in  the  female  sex.  The  present  writer  has 
met  with  it  (or  rather  has  seen  it  associated  with  well- 
marked  symptoms  of  inherited  syphilis)  but  once  in  a 
male,  while  he  has  notes  of  over  twenty  cases  occurring  in 
females.  Other  physicians  have  had  a  similar  experience. 
The  disease  seems  to  be,  from  all  accounts,  of  less  fre- 
quent occurrence  in  this  country  and  in  Germany  than 
in  England,  where,  according  to  Hinton,  five  per  cent, 
of  the  aural  patients  treated  at  Guy's  Hospital,  London, 
suffered  from  it. 

The  subjects  of  this  disease  of  the  ears  have,  in  many 
cases,  manifested  symptoms  of  hereditaiy  syphilis  during 
the  first  year  of  their  lives,  and  usually  have  enjoyed 
good  hearing  during  early  childhood.  The  ear  disease 
usually  begins  between  the  fifth  and  twenty-fifth  years 
of  age,  and  is  commonly  preceded  by  an  attack  of  paren- 
chymatous keratitis  or  of  an  inflammation  of  the  uveal 
tract  of  one  or  both  eyes.  Not  infrequently  the  ear 
disease  commences  while  the  eyes  are  still  inflamed,  and 
occasionally  it  precedes  the  eye  disease.  Painless  swell- 
ings of  the  larger  joints,  more  particularly  of  the  knees, 
which  pass  away  without  much  treatment,  are  often 
present  at  the  same  time,  or  are  developed  later  on.  In 
most  of  the  cases,  the  patients  or  their  guardians  are  un- 
able to  assign  an  immediate  cause  for  the  ear  trouble  ; 
but  occasionally,  as  in  one  of  Gradenigo's  cases, '^  and  in 
one  of  the  writer's  cases,  both  of  which  occurred  in 
young  women,  the  deafness  was  attributed  by  the  pa- 
tients to  exposure,  particularly  of  the  head,  to  draughts 
of  cold  air  while  the  hair  was  wet.  The  first  symptom 
to  attract  the  attention  of  the  patient,  or  of  those  who 
are  with  her,  to  the  ear  affection,  is  a  sudden  and  marked 
impairment  of  hearing.  Pain  in  the  ear  is  almost  never 
complained  of.  Vertigo,  unsteady  and  staggering  gait, 
subjective  noises,  and  headache  accompany  the  hardness 
of  hearing  in  most  cases.  In  a  number  of  cases  seen  by 
the  writer,  vertigo  and  headache  preceded  the  impairment 
of  hearing  ;  while  in  others  these  symptoms  developed 
afterward.  Occasionally  nausea,  vomiting,  and  head- 
ache usher  in  the  attack.  Jhe  hardness  of  hearing, 
which  at  first  perhaps  may  not  be  of  the  same  degree  in 
both  ears,  increases  steadily,  and  often  very  rapidlj',  to 
total  deafness.  Sometimes  total  deafness  is  found  to  ex- 
ist as  early  as  the  second  or  third  day  after  the  beginning 
of  the  attack,  but  more  commonly  from  six  to  ten  weeks 
elapse  before  this  stage  is  reached.  Occasionally  the  prog- 
ress is  still  slower,  and  is  then  usually  characterized  by 
marked  variations  in  the  degree  of  deafness  from  day  to 
day. 

The  vertigo  and  the  staggering  gait  usually  continue 
for  months  and  then  gradually  pass  away.  The  deaf- 
ness, after  it  has  once  become  total,  nearly  always  re- 
mains so.  In  several  of  the  cases  seen  by  the  writer  a 
perforative  purulent  inflammation  of  the  middle  ear,  of 
one  or  both  sides,  developed  several  years  afterward. 

In  the  beginning  of  the  disease  the  patients  can  usually 
hear  the  tuning-fork  (the  writer  uses  tuning-forks  which, 
when  struck  with  moderate  force,  are  heard  for  from 
thirty  to  forty  seconds  normally  when  vibrating  in  the  air 
near  the  ear)  longer  and  louder  through  the  air  than 
through  the  mastoid  process.  The  tuning-fork  C^  (2,048 
vibrations  a  second)  is  often  not  heard  at  all.  In  some 
cases  bone  conduction  for  tuning-forks  of  small  size,  of 
high  and  low  pitch,  is  entirely  abolished,  while  massive 
forks  (for  instance  Politzer's  C  fork,  described  and  illus- 
trated in  his  "Lehrbuch,"  2d  ed. ,  p.  117)  are  still  heard 
through  the  mastoid.  In  cases  of  complete  deafness  of 
both  ears,  seen  by  the  writer,  he  found  that  the  tuning- 
forks  C  (1,285  V.  S.),  C  (2,565  V.  S.),  C  (5,215  V.  S.)  were 
heard  both  through  the  air,  and  through  the  mastoid  only 
when  they  were  struck  with  great  force,  and  louder  and 
longer  through  the  mastoid  than  through  the  air.  None 
of  these  forks  was  heard  from  the  vertex  or  when  placed 
between  the  teeth,  but  the  large  C  fork  of  Politzer  (which 
is  two  and  three  times  larger  than  the  others  mentioned) 
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was  heard  from  vertex  and  teeth.  The  tuning-fork  C'' 
was  not  heard  at  all.  The  shrill  whistle  of  a  distant  fac- 
tory was  heard.  Their  own  voices  the  patients  could 
scarcely  hear.  In  other  cases  of  total  or  nearly  total 
deafness  of  both  ears,  in  which  also  only  the  large  tun- 
ing-fork C  was  heard,  the  writer  found  sometimes  a  pre- 
ponderance of  boue  conduction  over  aerial  in  one  ear, 
while  the  other  ear  gave  an  opposite  result.  Gradenigo 
(op.  eit.),  who  used  tuning-forks  of  the  same  size  and 
make  as  the  writer,  obtained  similar  results  from  his  ex- 
periments. The  examination  of  children  with  tuning- 
forks  is,  however,  in  most  cases,  very  unsatisfactory  in 
its  results,  as  many  of  them  are  apathetic  and  indifferent, 
and  can  rarely  be  induced  to  produce,  by  singing,  the  tone 
of  the  fork,  and  one  is,  therefore,  never  certain  whether 
they  hear  the  fork  or  simply  feel  its  vibrations. 

The  objective  examination  of  the  ear  may  reveal  a 
perfectly  normal  condition  of  the  drum-membrane,  the 
tympanic  cavity,  and  the  Eustachian  tube,  or  evidence  of 
present  or  past  disease  of  these  structures.  Acute  catarrh 
of  the  middle  ear  will  be  found  present  in  an  inconsider- 
able number  of  cases,  and  changes  in  the  drum-membrane, 
evidently  the  remains  of  bygone  disease,  in  many  others. 
Symmetrically  placed  areas  of  redness  (localized  perios- 
teitis)  on  the  posterior  and  upper  wall,  in  close  proximity 
to  the  drum-membrane,  in  both  external  canals,  were  ob- 
served in  a  well-marked  case  of  this  disease  by  Buck 
("  Transactions  of  American  Otological  Society,"  1889,  p. 
62).  Disease  of  the  naso-pharynx  is  as  often  present  as 
it  is  not.  Perforating  ulcers  of  the  hard  and  soft  palate, 
caries  and  necrosis  of  the  naso-cranial  bones,  and  ulcera- 
tion of  the  larynx  will  be  found  in  a  small  percentage  of 
the  cases. 

The  diagnosis  of  the  peculiar  ear  affection  under  notice 
presents  no  difficulty  if,  in  addition  to  the  aural  symp- 
toms previously  described,  other  symptoms  of  syphilis 
hereditaria  tarda  are  present  or  have  preceded  the  ear 
trouble.  In  addition  to  the  eye  diseases  already  men- 
tioned, these  patients  often  suffer  from  chronic  inflam- 
mation of  the  knees  or  other  large  joints.  The  knees 
are  often  very  much  enlarged  and  locomotion  may  be 
painful,  but  there  is  rarely  spontaneous  pain.  The  disease 
usually  passes  off  in  the  course  of  a  few  weeks,  leaving 
the  joints  apparently  in  as  good  a  condition  as  they 
were  before  the  attack.  Nodes  on  the  long  bones  are 
also  not  unfrequently  present.  With  regard  to  the  pe- 
culiarities of  the  teeth,  Hutchinson  says  :  "If  the  upper 
central  incisors  are  dwarfed,  too  short  and  too  narrow,  and 
if  they  display  a  central  cleft  in  their  free  edge,  then  the 
diagnosis  of  syphilis  is  almost  certain.  If  the  cleft  is 
present  and  the  dwarfing  absent,  or  if  the  peculiar  form 
of  dwarfing  is  present  without  any  conspicuous  cleft,  the 
diagnosis  may  still  be  made  with  much  confidence." 
Perforating  ulcers  of  the  hard  and  soft  palates,  deep 
ulcers  of  the  pharynx,  caries  and  necrosis  of  the  naso- 
cranial  bones,  and  laryngitis  are  less  often  seen  than  the 
other  affections  above  mentioned.  The  patients,  more- 
over, often  have  withered  and  old  man-like  features,  a 
peculiar  square  form  of  the  forehead,  prominent  frontal 
eminences,  a  sunken  nose,  and  scars  about  the  angles  of 
the  mouth. 

With  regard  to  this  disease  Hinton  "  remarks  that  he 
knows  of  no  other  affection,  except  fever,  which  in  a 
person  under  twenty  years  of  age  brings  on  a  deafness 
so  rapid  and  complete,  and  Hutchinson  says  that  it 
may  be  broadly  stated  that  if  a  child  or  young  person, 
without  either  earache  or  otorrhoea,  becomes  q\iickly  and 
completely  deaf,  the  patient  is  almost  certainly  syphilitic. 
The  writer  has,  however,  recently  met  with  two  cases, 
both  in  vigorous  boys,  without  the  slightest  sign  of  syphi- 
lis, in  whom  nearly  total  deafness  was  very  rapidly  devel- 
oped while  they  were  in  excellent  health.  No  disease  of 
the  middle  ear  could  be  discovered,  and  no  febrile  disturb- 
ance preceded  or  accompanied  the  onset  of  the  deafness. 
Examination  failed  to  reveal  intracranial  disease  at  the 
time,  and  none  has  developed  since.  The  parents  of 
these  boys  absolutely  denied  having  had  syphilis.  Other 
otologists  have  doubtless  met  with  similar  cases,  and 
have,  like  the  writer,  come  to  the  conclusion  that  heredi- 


tary .syphilis  of  the  ear  cannot  be  diagnosed  from  the 
symptoms  presented  by  the  ear  affection  alone. 

From  the  ordinary  catarrhal  inflammation  of  the  mid- 
dle ear  (from  which  syphilitic  children  are  no  more  ex- 
empt than  others)  the  disease  here  described  can  be 
readily  distinguished  by  the  clinical  history  and  the  re- 
sults of  the  local  treatment. 

In  the  absence  of  post-mortem  examinations  of  the 
organs  of  hearing  of  typical  cases  of  this  disease,  the 
writers  on  this  subject  are  divided  in  the  opinion  as  to 
the  seat  of  the  lesion.  Hutchinson  thinks  it  tolerably 
certain  that  the  internal  ear  or  the  nervous  apparatus  is 
the  seat  of  the  affection,  but  as  to  the  exact  site  and  the 
nature  of  the  morbid  process  he  is  still  in  doubt,  and 
most  English  writers  are  of  the  same  opinion.  Politzer 
and  Schwartze  do  not  hesitate  to  speak  of  the  disease  as 
inherited  syphilis  of  the  labyrinth,  and  Gradenigo  calls 
it  a  syphilitic  otitis  interna.  The  view  that  both  the 
conducting  and  nervous  apparatus  are  liable  to  be  in- 
volved in  this  disease  is  held  by  Hinton  and  others,  and 
Roosa  has  come  to  the  conclusion  that  the  disease  is  one 
chiefly  of  the  peripheric  and  not  of  the  central  part  of  the 
organ  of  hearing.  The  view  expressed  by  the  writer  in 
another  place,*''  that  disease  of  the  nuclei  of  the  auditory 
nerves  might  be  the  cause  of  the  deafness,  he  has  now 
abandoned,  and  a  larger  experience  and  further  study  of 
the  disease  leaves  but  little  doubt  in  his  mind  that  the 
labyrinth  is  involved  in  all  cases,  and  that  in  many,  both 
it  and  the  middle  ear  are  the  seat  of  the  morbid  process. 
The  apparently  normal  state  of  the  accessible  parts  of  the 
middle  ear  found  in  acute  cases,  together  with  the  total 
deafness  for  the  voice  with  which  the  disease  ends,  must 
be  regarded  as  strong  evidence  that  the  auditory  nerve 
is  the  part  affected,  and  the  absence  of  other  signs  of 
cerebral  disturbance  makes  it  positively  certain  that  its 
terminal  apparatuses  are  chiefly  affected.  The  results 
of  tuning-fork  tests  cannot  be  utilized,  as  we  have  seen, 
in  the  settlement  of  the  question  as  to  the  seat  of  the 
disease.  That  in  many  cases  evidences  of  disease  of 
the  middle  ear  are  not  wanting  is  generally  admitted,  but 
they  are  rarely  sufficiently  marked  to  account  for  the 
profound  deafness.  The  usual  treatment  for  the  middle- 
ear  affection  of  children,  moreover,  is  rarely  followed 
by  improvement  in  the  hearing,  even  in  the  cases  in 
which,  under  it,  the  objective  signs  of  the  disease  disap- 
pear. 

The  purulent  inflammation  of  the  middle  ear,  with 
perforation  of  the  drum-membrane,  which  w'as  developed 
in  several  of  the  writer's  cases  years  after  the  attack 
which  destroyed  the  hearing,  may  have  been  due  as  well 
to  a  gradual  increase  in  the  inflammation  of  the  lining 
membrane  of  the  middle  ear  as  to  an  extension  of  a 
purulent  inflammation  from  the  inner  ear  to  the  tj'm- 
panic  cavity. 

Treatment  is  generally  regarded  as  of  no  avail  in  any 
except  very  recent  cases.  Hutchinson  thinks  it  more 
than  justifiable,  having  regard  to  the  terrible  results  in 
prospect,  in  early  stages  of  ear  disease  of  this  type  from 
inherited  taint,  to  confine  the  child  to  bed  and  induce 
ptyalism  quickly.  Knapp  has  reported  a  case  in  which 
a  cure  occurred  under  the  use  of  mercury  ;  but  the  writer, 
who  adopted  Hutchinson's  advice  in  a  number  of  cases, 
has  been  unable  to  arrest  the  progress  of  the  disease  in  a 
single  one.  The  iodide  of  potassium  has  been  given  in 
such  cases  by  the  writer  for  many  years,  and  sometimes 
with  apparent  benefit,  which,  however,  was  generally 
transient.  Buck  saw  marked  improvement  follow  the 
administration  of  this  remedy  in  gradually  increasing 
doses  (5  to  38  grains  three  times  a  day).  If  middle-ear 
disease  is  present,  it  should  be  treated  by  inflation  and 
other  means,  and  even  in  cases  presenting  no  marked 
evidence  of  a  middle-ear  affection  it  is  best  to  give  the 
patient  the  benefit  of  the  doubt  and  treat  him  locally  as 
well.  Pritchard  advises  repeated  blistering  behind  the 
ear  for  several  months  in  all  cases,  and  as  it  can  do  no 
harm  it  may  be  worth  while  to  try  it.  Hinton  has  seen 
striking  improvement  follow  m  a  severe  case  from  scrvi- 
ple  doses  of  hydrochlorate  of  ammonia,  and  has  seen 
good  effects  produced  by  the  injection  of  iodine  vapor 
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into  the  tympanum  in  less  marked  cases.  Favorable  hy- 
gienic surroundings  and  a  sufBciency  of  good  food  are, 
of  course,  to  be  desired  in  the  treatment  of  all  cases  of 
ear  disease,  but,  if  the  writer  may  judge  from  his  per- 
sonal experience,  they  have  little  or  no  influence  on  the 
course  of  this  disease. 

Bibliography. 

*  Despr6s;  Annales  des  ilal.  de  rOreiUe,  etc.,  tome  iv.,  No,  6,  cited 
in  Archives  of  Otology,  vol.  viii.,  p.  295. 

2  Pellizzari  ;  Delia  Trasmissione  accidentale  della  Sifilida.   Milan,  18S2. 
s  Hennet :  Annales  de  Dermatologie  et  de  Syphiligraphie.    2me  scrie, 

vii.,  p.  87. 

*  Politzer  :  Lehrbuch  der  Ohrenheilkunde,  2te  Auflage,  p.  16.'1 

*  Hutchinson,  Jonathan  :  Syphilis.    American  edition,  p.  103. 

0  Hulot :  Annales  de  Dermatologie  et  de  Syphilographie,  1887  (cited  , 
by  Mracek  8).  7  Zucker  ;  Archives  of  Otology,  vol.  xiii.,  p.  241. 

8  Mracek  :  Die  syphilitische  Primarsclerose  ausserhalb  der  Genital- 
sphaere,  Wiener  med.  Presse,  i.,  18SU. 

3  Linke  :  Lehrbuch  der  Ohrenheilkunde,  vol.  ii.,  p.  391. 

^^  Gruber :  TJeber  Syphilis  des  Gehororgans,  Wiener  med.  Presse, 
1870,  Nos.  1-6. 

^ '  Wilde  :  Practical  Observations  on  Aural  Surgery.  American  edi- 
tion, 1853,  p.  171. 

'=*  Hill  snd  Cooper:  Student's  Manual  of  Venereal  Diseases.  Second 
edition.  New  York,  p.  19, 

"  Zeissl :  Lehrbuch  der  Syphilis,  3te  Auflage,  1875,  p.  292. 

"  Burnett,  C.  H. :  The  Ear,     Second  edition,  p.  222. 

1^  Buck  :  Araericjiu  Journal  of  Otology,  vol.  i.,  p.  26. 

'•  Field  :  Diseases  of  the  Bar,  1879,  p.  68. 

*'  Hessler :  Archiv  f .  Ohrenheilkunde,  Bd.  XK.,  p.  242. 

^^  Sexton  ;  Journal  of  Cutaneous  and  Venereal  Diseases.  New  York, 
vol.  i.,  p.  257. 

1*  Pierce,  F.  M.  :  The  Action  of  Syphilis  on  the  Ear.  Proceedings  In- 
ternational Medical  Congi-ess,  London,  1881. 

20  Ravogli :  Compte  rendu,  Congres  p^riodique  int.  d'Otologie.  Milan, 
1881,  p.  129. 

2'  Woakes ;  Syphilis  as  a  Factor  of  Ear  Disease,  British  Medical  Jour- 
nal, 1SS5,  October  3,  p.  B43. 

2^  Barkliiy  :  Journal  of  Cutaneous  and  Genito-urinary  Diseases,  New 
York,  March,  1888. 

23  Bumstead  and  Taylor :  Venereal  Diseases.  Philadelphia,  1879,  p. 
546. 

2*  McBride :  Clinical  Observations  on  Syphilis  of  the  Ear,  Glasgow 
Medical  Journal,  September.  1885. 

25  Stohr:  Archiv  t.  Ohrenheilkunde,  Bd.  v.,  p.  131. 

28  Knapp  :  Archives  of  Otology,  vol.  viii.,  p,  165, 

2'  Christinneck :  Statisticher  Bericht,  etc.,  Archiv  f,  Ohrenheilkunde, 
Bd,  XX,,  p.  .31. 

28Noquet:  Bevue  mens,  du  Larynx,  etc.,  1885,  juiDet. 

2^Purjesz:  Med.  chirurgische  Presse.  Buda-Pest,  1886,  No.  xii.,  p. 
158. 

""Felici:  Sifilide  dell*  orecchio,  Boll.  d.  mal.  d.  orecchio,  d.  gola  e  d. 
naso.     Firenze,  1887,  No.  v..  p.  56. 

31  Trautmann:  Archiv  f.  Ohrenheilkunde,  Bd.  vii.,  p.  117. 

32Koebner:  Klinische  Mittheilungeu  aus  der  Dermatologie  una  Sy- 
philologie.     Erlaugen,  1878,  p.  73. 

33  Schwartze  :  Archiv  f.  Ohrenheilkunde,  Bd.  iv.,  p.  262, 

34  Hinton  ;  Toynbee,  Diseases  of  the  Ear.    Supplement. 

36  Jacobsohn  :  Archiv  f .  Ohrenheilkunde,  Bd.  xix.,  p.  36. 

^'^  Lang ;  Vorlesungen  Hber  Pathologic  und  Therapie  der  Syphilis. 
Wiesbaden,  1885,  p.  4.31. 

37  Baratoux  :  Bullet,  et  Mem.  de  la  Societe  d'Otologie,  ii.,  2. 

38  Moos :  Archives  of  Ophthalmology  and  Otology,  vol.  iii.,  2,  page  197. 

39  Roosa :  A  Treatise  on  Diseases  of  the  Ear,  sixth  edition. 
*o  Sexton  :  American  Journal  of  Otology,  vol.  iL,  p.  308. 

41  Woakes:  The  British  Medical  Journal,  October  3,  1885,  p.  643. 

42  Frank :  Practische  Einleitung  zur  Erkerintniss  und  Behandlimg  der 
Ohrenkrankheit«n.     Erlan^en,  1845. 

43  Lincke  :  Handbuch  der  theoretischen  and  practiachen  Ohrenheil- 
kunde.    Leipzig,  1S37-I840. 

44  Kramer:  Erkenntniss  und  Heilung  der  Ohrenkrankheiten.  Berlin, 
1838. 

46  Erhard :  Rationalle  Otiatrik  nach  Klinischen  Beobachtnngen,  p. 
130.     Erlaugen,  1859. 

46  Virchow:  Krankhafte  Geschwiilste.  Bd.  ii.,  p.  493. 

47  Pritchard  :  Handbook  of  Diseases  of  the  Ear,  p,  154,  Philadelphia, 
1886.  48  Hessler:  Archiv  fur  Ohrenheilkunde,  Bd,  xviii,,  p.  1. 

41*  liipp,  Charles  J  ;  American  Journal  of  the  Medical  Sciences,  vol. 
Ixxxiv.  (1884),  p.  417. 

6*'  Steinbriigge  :  Archives  of  Otology,  vol.  xv.,  p,  1, 

6'  Betz:  Memorabilien,  May  27,  1863,  cited  by  Schwartze,  Archiv  fur 
Ohrenheilkunde,  Bd,  iv,,  p,  260. 

62  Zaufal:  Archiv  fur  Ohrenheilkunde,  Bd.  xv.,  p.  120. 

63  Gruber:  Wiener  Med.  Presse,  1870. 

64  Schwartze :  Die  chirurgischen  Krankheiten  des  Ohres,  p.  326. 

66  Knapp  :  Archives  of  Ophthalmology  and  Otology,  vol.  ii.,  part  I.,  p. 
273. 

66  Blake  and  Walton  :  Ann.  des  Mal.  de  I'Oreille,  du  Larynx,  etc.,  Paris, 
1885,  xi.,  pp.  403-^07.         6?  Voltolini ;  Virchow's  Archiv,  xviii.,  Seite8. 

68  Gruber :  Lehrbuch  der  Ohrenheilkunde,  2,  Auflage,  S,  6(15, 

63  Moos  :  Virchow's  Archiv.  Bd.  69,  p.  315. 

6"  Politzer :  Lehrbuch  der  Ohrenheilkunde,  2.  Auflage,  p.  202. 

6 '  Pomeroy :  The  Diagnosis  and  Treatment  of  Diseases  of  the  Ear,  2d 
Ed.,  p.  340.     New  York,  1886. 

62  Hutchinson:  Medical  Times.  London,  1861,  p.  530,  Also,  A  Clini- 
cal Memoir  on  Certain  Diseases  of  the  Eye  and  Ear  consequent  on  In- 
heiited  Syphilis,  London,  1863, 

63  Gradenigo:  Archiv  fflr  Ohrenheilkunde,  Bd.  xxv.,  p.  251. 

64  Kipp :  Transactions  of  the  Amer.  Otologioal  Society,  1880,  p.  369. 

Charles  J.  Kipp. 


ENDOCARDITIS.  Definition.— Accei>ting  the  defini- 
tion of  inflammation  to  be  "  the  complex  of  changes  oc- 
curring in  tissues  as  the  result  of  irritation,"  endocarditis 
becomes  simply  inflammation  of  the  endocardium,  the 
accepted  definition.  Many  of  the  pathological  processes, 
however,  which  constitute  one  form  of  the  disease  are, 
ab  initio,  so  closely  allied  to  simple  hyperplastic  and  hy- 
pertropliic  changes,  and  are,  apparently,  so  conservative 
in  their  purpose  and  primary  character,  that  we  are  com- 
pelled to  include  in  the  class  of  irritants  some  causes 
which  were  more  exactly  regarded  as  only  normal 
stimulants  to  nutritive  processes.  We  cannot  regard 
the  connective-tissue  development  that  occurs  in  valves 
subject  to  the  strain  of  excessive  blood  tension,  in  either 
the  ventricles  or  arteries,  as  any  more  "pathological," 
or  any  less  conservative  and  protective  in  its  inception, 
than  the  muscular  hypertrophy,  which  finds  its  origin  in 
exactly  the  same  cause.  Irritants,  then,  must  be  held  to 
include  all  causes  inducing  reactionary  processes  which 
are  potentially  pathological.  Under  this  acceptation  of 
the  term,  the  definition  of  endocarditis  becomes  exact. 

History. — Bouillaud  was  the  first  to  employ  the  term 
endocarditis,  although  Kreisig  had  previously  recognized 
the  relations  between  inflammatory  changes  in  the  endo- 
cardium and  valvular  disease  of  the  heart.  Vieussens, 
Lancisi,  and  some  others,  following  Harvey,  described  a 
few  of  the  valvular  lesions,  but  without  assigning  a 
direct  relation  to  inflammation  of  the  endocardium. 
Their  studies  represent  the  earliest  contributions  to  the 
pathology  of  cardiac  disease. 

Laennec's  discovery  of  auscultation  gave  an  impetus  to 
the  study  of  cardiac  disease,  quite  as  important  in  its  re- 
sults in  many  ways  as  Harvey's  discovery  of  the  circula- 
tion. It  was  the  clinical  aspects  of  the  disease,  how- 
ever, which  were  more  especially  developed  by  Laennec, 
Morgagni,  Senac,  and  earlier  investigators.  Sir  Thomas 
Watson  was  among  the  first  to  describe  the  peculiar 
anatomical  structure  of  the  valvular  tissues  and  point 
out  its  bearing  upon  the  development  of  new  tissue,  and 
influence  in  determining  its  distribution.  Although  his 
statements  have  been  somewhat  modified  by  later  re- 
searches, tlie  anatomical  structure  of  the  valves  and 
their  non-vascular  character  are  still  regarded  as  im- 
portant elements  in  determining  the  nature  of  the  inflam- 
matory processes. 

In  the  history  of  the  pathology  of  endocarditis,  the 
investigations  of  Virchow,  Luschka,  Turner,  Moxon, 
Wilkes,  and,  later,  Cohnheim,  upon  the  general  subject 
of  inflammation,  found  a  direct  application  when  the 
nature  of  the  endocardial  changes  was  considered,  and 
tended  to  confirm  the  statement  of  Goodsir '  that  "an 
explanation  of  its  phenomena  is  not  to  be  looked  for  by 
referring  them  to  actions  of  the  extreme  vessels,  hut  to 
a  disturbance  of  the  forces  which  naturally  exist  in  the 
extra-vascular  portions  of  the  inflamed  part  ; "  a  state- 
ment which  finds  special  illustration  in  inflammations  of 
non-vascular  parts.  In  the  more  direct  study  of  endo- 
carditis, Luschka  developed  more  particularly  the  histo- 
logical changes,  and  Virchow  the  sequelae  and  complica- 
tions. The  history  of  infectious  endocarditis  does  not 
cover  a  period  of  over  twenty-five  years,  while  researches 
within  the  past  deca"de  have  made  such  radical  changes 
in  our  ideas  of  its  etiology  as  almost  to  render  valueless 
all  previous  labors. 

Virchow,  Kirk,  Eberth,  Lancereaux,  and  Moxon  may 
be  mentioned  among  the  earlier  investigators  whose  work 
was  connected  more  especially  with  the  pathological 
changes  and  etiology  of  the  disease.  The  intimate 
clinical  relations  which  ulcerative  processes  in  the  endo- 
cardium sustain  to  septic  conditions  had  been  clearly 
pointed  out,  but  under  the  stimulus  of  Koch's  discoveries 
pathologists  sought  to  make  clear  the  etiological  rela- 
tions, and  to  establish  an  unbroken  chain  of  pathological 
elements  starting  in  some  specific  cause. 

Wyssokowitsch,  Wechselbaum,  Stern,  Hirschler,  Rib- 
bert,  and  Prudden  are  among  the  more  prominent  of 
those  to  whom  we  are  indebted  for  our  knowledge  of  the 
relation  of  bacterial  elements  to  the  etiology  of  ulcerative 
endocarditis. 
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Much  has  been  accomplished  in  this  direction  within  a 
very  recent  period.  Valuable  contributions  to  the  clini- 
cal history  of  the  disease  have  been  received  from  so 
many  sources  that  an  enumeration  of  authorities  would 
include  all  the  prominent  clinicians  of  the  past  twenty 
years. 

Classification. — From  a  pathological  stand-point  we 
recognize  an  entity  of  character  in  the  various  manifesta- 
tions of  this  disease,  with  such  variations  only  as  may  at- 
tend any  inflammation.  CelluUir  infiltration ,  the  develop- 
ment of  granulation  or  neoplastic  tissue — which  is  the 
characteristic  element  of  the  pathological  changes,— when 
rapid  produces  what  is  known  as  "  simple  or  exudative 
endocarditis  ; "  when  associated  with  necrosis  of  the  en- 
docardial tissue  it  becomes  ' '  ulcerative  ;  "  while  devel- 
opment of  the  cellular  elements  into  fibrous  tissue  con- 
stitutes "interstitial"  endocarditis. 

It  is  evident  that  exudative  must  often  develop  into 
interstitial  endocarditis,  without  any  line  of  demarca- 
tion. 

Upon  an  etiological  basis  we  are  compelled,  by  recent 
pathological  studies,  to  recognize  simple,  or  non-infec- 
tious, and  infectious  endocarditis  ;  the  former  including, 
as  a  rule,  the  exudative  and  interstitial  forms,  and  the 
latter  corresponding  to  ulcerative  endocarditis,  although 
the  non-infectious  disease  may  possibly  cause  necrotic 
changes  in  the  endocardium. 

For  descriptive  purposes,  a  combined  classification  is 
not  only  more  convenient,  but  also  corresponds  with 
three  forms  of  the  disease  which  can  usually  be  recog- 
nized clinically,  even  when  the  transitional  stages  pre- 
sent no  marked  variations  in  the  symptoms. 

I  shall  therefore  describe  endocarditis  under  three 
heads : 

1.  Acute  Non-Infectious  Endocarditis. 

2.  Interstitial  Endocarditis. 

3.  Infectious  (or  Ulcerative)  Endocarditis. 
Anatomy. — The  endocardium  is  a  non-vascular  tissue 

composed  of  a  connective-tissue  layer  with  abundant 
elastic  fibres.  Its  inner  surface  is  made  up  of  a  single 
layer  of  flat  endothelial  cells.  The  membrane  is  con- 
nected to  the  muscular  tissue  of  the  heart  by  common 
fibrillated  connective  tissue  which  contains  the  nutrient 
vessels  and  a  few  muscular  fibres.  The  valves  are  com- 
posed of  prolongations  of  fibrous  tissue  from  the  fibrous 
rings  surrounding  the  valvular  openings.  The  endocar- 
dium passes  over  both  surfaces  of  the  auriculo-ventricu- 
lar  valves,  and  over  the  ventricular  surfaces  of  the  sig- 
moid valves,  to  their  edges,  where  it  joins  the  tunica 
intima  of  the  arteries,  of  which  it  may  practically  be 
considered  a  continuation.  The  fibro-elastic  body  of  the 
endocardium  is  thicker  over  the  valves,  and  more  abun- 
dant near  their  bases  than  at  their  apices.  The  auriculo- 
ventricular  valves  alone  contain  a  few  blood-vessels  near 
their  attached  borders.  Since  the  endocardial  tissue  is 
devoid  of  blood-vessels,  it  is  evident  that  inflammatory 
processes  must  be  attended  by  more  or  less  extensive 
vascular  changes  in  the  subjacent  connective  and  mus- 
cular tissue,  and  are  thus  prone  to  extend  to  these 
tissues. 

Non-Infectious  Endocakditis.  —  Pathology.  —  The 
vascular  changes  which  form  so  prominent  a  part  of  many 
inflammatory  processes  are  not  marked  in  endocarditis, 
and  are  known  to  be  present  early  in  the  connective-tis- 
sue vascular  layer  rather  theoretically  than  from  direct 
observation.  As  the  exudative  and  hyperplastic  changes 
progress,  not  only  do  the  vessels  become  hypersemic,  but 
new  capillaries  are  formed  in  the  midst  of  the  embryouic 
tissue,  and  this  vascularization  may  extend  deeply  into 
the  substance  of  the  valves. 

The  essential  and  characteristic  pathological  process 
of  acute  endocarditis  is  found  in  a  combination  of  exu- 
dative and  parenchymatous  changes.  So  far  as  we  know, 
the  exudation  is  composed  almost  entirely  of  white  cells. 
If  there  is  any  free  exudation  upon  the  surface  of  the 
endocardium,  it  is  washed  away  by  the  blood-current, 
leaving  no  anatomical  indications  of  its  occurrence.  The 
cellular  elements  of  the  exudation,  in  connection  with 
newly  formed  connective-tissue  cells,  become  aggregated 
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into  nodular  masses  beneath  the  endocardium,  causing 
irregular  elevation  and  roughening  of  its  surface. 

These  masses  of  granulation  tissue,  which  are  surround- 
ed by  a  more  or  less  difiiuse  infiltration  of  leucocytes, 
speedily  become  vascularized.  The  endothelium  cover- 
ing their  apices  disappears,  leaving  the  new  embryo-plastic 
cells  exposed  to  the  blood-current,  and  their  roughened 
surface  forms  a  favorable  site  for  the  deposition  of 
thrombi.  These  thrombi  are  formed  from  the  fibrin  of 
the  blood  with  entangled  red  and  white  blood-corpuscles. 
When  the  granulation  tissue  develops  about  the  bases  of 
the  valves  and  the  outgrowths  from  adjacent  valves  come 
in  contact,  they  become  united  and  may  form  perma- 
nent adhesions  between  the  valvidar  flaps  or  chordae  ten- 
dineae. 

Hyperplasia  of  the  connective-tissue  cells  is  an  import- 
ant element  in  the  production  of  the  new  tissue.  While 
the  young  connective-tissue  cells  are  found  most  abun- 
dantly in  the  nodular  masses,  similar  hyperplastic 
changes  take  place  in  the  surrounding  endocardium  and 
in  the  areas  where  white-cell  infiltration  is  most  marked. 

This  cellular  hyperplasia  and  infiltration  is  always  at- 
tended by  some  softening  of  the  intercellular  tissue,  with 
the  development  of  a  fluid  within  the  endocardium  which 
resembles  mucin  in  some  of  its  chemical  properties. 
When  the  neoplastic  tissue  is  developed  with  great  ra- 
pidity or  causes  prolonged  interference  with  endocai'dial 
nutrition,  the  softening  may  so  weaken  the  endocardium 
as  to  allow  of  bulging  and  the  formation  of  aneurisms, 
or  even  rupture  of  the  membrane;  The  cellular  masses, 
also,  may  either  be  torn  from  their  bases,  or  undergo  de- 
generative and  necrotic  changes  which  may  extend  to 
the  surrounding  infiltrated  tissue. 

In  these  degenerative  changes  pxis  is  seldom  formed, 
but  granulo-fatty  changes  convert  the  entire  vegetation 
into  a  debris  of  disintegrated  cells,  free  fat  globules,  and 
blood  pigment.  A  more  rapid  necrotic  process  may  in- 
duce softening  of  the  endocardial  covering,  with  rupture 
and  discharge  of  the  contents  into  the  blood-current. 

Suppurative  changes,  when  present,  are  most  promi- 
nent in  the  masses  of  aggregated  cells,  and  result  in  for- 
mation of  minute  abscesses,  rupture  of  which  leaves 
depressed  ulcers.  In  connection  with  all  grades  of  these 
inflammatory  changes  in  the  substance  of  the  endocar- 
dium there  occurs  a  more  or  less  abundant  deposition  of 
fibrin  from  the  blood  upon  the  prominent,  roughened,  or 
ulcerated  portions  of  the  membrane  and  valves,  forming 
thrombi.  These  deposits  bear  no  special  relation  to  the 
inflammation  itself,  but  are  such  as  occur  on  any  rough- 
ened or  infiamed  endothelial  vascular  surface.  They  are 
formed  more  rapidly  and  abundantly  in  rheumatic  and 
septic  forms  of  endocarditis. 

Morbid  Anatomy. — In  intra-uterine  life  endocarditis  af- 
fects almost  solely  the  right  heart.  After  birth  its  seat 
is  quite  as  invariably  in  the  left  heart. 

Although  any  part  of,  or  the  entire  endocardium  may 
be  involved,  the  inflammation  most  frequently  begins 
in  the  valves,  and  seldom  extends  beyond  the  valvular 
orifices  and  the  chordae  tendineae.  On  the  valvular  sur- 
faces the  most  abundant  evidences  of  the  inflammatory 
changes  will  be  found  at  the  bases  of  the  valves  and 
along  the  thickened  line,  a  little  distance  from  their 
edges,  known  as  the  line  of  closure.  Upon  the  mitral 
valve,  the  points  of  insertion  of  the  chordae  tendineae  will 
often  be  surrounded  by  the  inflammatory  processes,  which 
also  may  have  extended  upon  the  chordee.  In  the  milder 
forms  those  areas  near  which  the  capillaries  are  abun- 
dant may  present  early  a  punctate  or  arborescent  vascu- 
larity, only  to  become  opaque  as  the  exudation  and  hy- 
perplastic changes  occur.  Generally  there  is  little  red- 
ness of  the  endocardium  until  the  stage  of  vasculariza- 
tion of  the  new  tissue.  Before  thrombi  have  formed  on 
the  endocardium,  the  affected  surface  presents  a  more 
or  less  granular  appearance,  being  covered  with  small 
rounded  or  conical  elevations  corresponding  to  the 
points  of  cellular  aggregation.  When  the  exudative 
process  is  more  extensive,  these  "  granulations  "  become 
marked  elevations,  varying  from  the  size  of  a  hemp-seed 
to  that  of  a  pea,  which  either  rest  upon  a  broad  firm  base, 
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or  possibly  have  become  pushed  out  until  they  are  re- 
tained only  by  a  small  pedicle.  They  are  often  so  abun- 
dant as  to  form  rather  firm  masses  along  the  base  and 
edges  of  the  valves,  or  distinct  fringes  about  the  attach- 
ments of  the  chord*  tendinese.  These  vegetations  are  fre- 
quently very  abundant  along  the  thickened  band  which 
passes  from  the  base  of  the  valve  to  the  Arantian  body. 

They  cannot  be  lifted  from  the  endocardium,  and 
■when  forcibly  removed,  they  bring  away  portions  of  the 
membrane,  leaving  a  distinct  loss  of  substance.  It  is  sel- 
dom that  the  blood-current  tears  them  away,  but  when 
this  does  occur  the  remnants  of  the  lacerated  pedicle 
may  be  detected. 

The  thrombi  which  form  upon  the  roughened  eleva- 
tions vary  greatly  in  thickness,  from  a  light  film  to  a 
mass  one  or  two,  or  even  more  lines  in  thickness. 

Thej'  are  found  on  all  the  vegetations,  but  are  most 
abundant  upon  those  which  are  especially  exposed  to  the 
blood-current,  and  are  thickest  on  that  part  of  the  vege- 
tation directl}'  opposed  to  the  impact  of  the  blood.  In 
appearance  they  are  light  in  color,  rather  firm,  and  may 
be  either  conical  caps,  irregular,  raspberry-like  masses, 
or  attached  bodies  with  filamentous  prolongations.  De- 
tached portions  of  these  thrombi,  or  eroded  bits  of  the 
vegetations,  may  form  emboli  that  will  pass  into  the 
general  circulation,  and  induce  embolism  and  infarctions 
of  the  various  organs.  Pockets  containing  coagula  or 
lacerations  of  the  endocardium,  will  mark  points  of  soft- 
ening where  aneurisms  and  valvular  ruptures  have  been 
developed.  Erosions  and  small  irregular  ulcers  indicate 
detached  vegetations,  or  degenerative  or  necrotic  pro- 
cesses. Such  ulcers,  however,  are  not  frequent  in  simple 
endocarditis,  and  seldom  present  the  dirty  sloughing 
surfaces  of  ulcers  found  in  the  infectious  form  of  the  dis- 
ease. 

Interstitial  Endocakditis. — Pathology. — The  patho- 
logical changes  of  interstitial  endocarditis  not  only  may 
be,  but  often  are,  simply  an  advanced  stage  of  acute  en- 
docarditis. 

They  consist  essentially  in  the  formation  of  new  fib- 
rous tissue,  principally  in  the  valves.  As  the  intensity 
of  the  inflammation  in  the  acute  disease  subsides,  the 
cellular  elements  of  the  vegetations  become  organized 
into  a  fibrillated  connective  tissue  which  passes  on  to  the 
stages  of  induration  and  contraction. 

The  vegetations  shrink  as  contraction  and  obliteration 
of  their  capillaries  take  place,  while  the  infiltration  of 
the  surrounding  area  assumes  greater  prominence,  caus- 
ing a  more  even  thickening  of  the  endocardium  and  less 
prominence  of  the  vegetations.  Adhesions  between  the 
edges  of  the  valves,  of  the  valves  to  the  cardiac  walls,  or 
between  the  chordae  tendinese,  are  even  more  frequent  than 
in  the  acute  disease.  Acute  necrotic  changes  are  infre- 
quent, but  fatty  degeneration  of  the  neoplastic  tissue  and 
a  subsequent  calcareous  deposit  are  of  common  occur- 
rence. When  the  cellular  infiltration  and  hyperplasia  are 
not  secondary  to  the  acute  process,  they  are  so  gradual 
in  their  development  as  to  escape  notice,  and  the  forma- 
tion of  the  fully  developed  fibrous  tissue  goes  on  coinci- 
dentl}'  with  cellular  hyperplasia.  In  these  cases  the 
formation  is  in  diflfuse  masses,  more  than  in  isolated  nod- 
ules. Although  the  usual  result  is  to  strengthen  the 
valves,  points  of  softening  may  develop  and  be  the  cause 
of  valvular  aneurism.  This  weakening  of  the  endocar- 
dium and  subsequent  aneurismal  formation,  is  especially 
liable  to  occur  when  chronic  endocarditis  affects  the  wall 
of  the  ventricle. 

When  the  inflammatory  processes  are  an  e.xtension  of 
an  endarteritis  of  the  aorta,  the  cellular  exudation  is  at 
times  more  abundant,  forming  soft  flabby  masses  about 
the  aortic  cusps.  This  new  tissue  shows  a  similar  ten- 
dency to  become  fibrillated,  with  a  special  liability  to 
fatt}'  and  calcareous  changes.  As  a  rule,  it  is  confined 
largely  to  the  aortic  valves,  although  more  typical  inter- 
stitial processes  may  be  going  on  in  the  endocardium. 
The  development  of  new  tissue  is  less  closely  confined 
to  the  endocardium  in  interstitial  endocarditis,  but  ex- 
tends to  the  subjacent  tissue,  and  may  involve  the  cardiac 
muscle  quite  extensively. 


Deposits  of  fibrin  from  the  blood  are  quite  constant. 
They  are  most  abundant  and  extensive  on  the  auricular 
surface  of  the  mitral  and  the  ventricular  surface  of  the 
aortic  valves.  When  the  free  prolongations  of  these  fib- 
rinous masses  reach  from  one  valve  to  another  they  may 
cause  adhesions,  as  between  the  mitral  and  aortic,  which 
will  produce  most  serious  interference  with  the  function 
of  the  valves. 

Morbid  Anatomy. — As  in  the  acute  disease,  the  morbid 
changes  are  more  commonly  confined  to  the  valves,  or 
even  to  some  portion  of  one  valve  ;  but  any  part  of  the 
endocardium  may  be  affected ,  and  that  at  the  apex  of 
the  left  ventricle  is  a  frequent  seat  of  chronic  endocardi- 
tis. The  endocardium  will  present  all  grades  of  change, 
from  small  opaque  thickened  spots  scattered  here  and 
there  over  the  walls  of  the  heart  and  valvular  surfaces, 
to  the  most  extreme  induration  of  the  tissues. 

The  valves  seldom  jaresent  such  jjrominent  vegetations 
as  in  acute  endocarditis,  but  are  more  uniformly  thick- 
ened, in  some  cases  to  two  or  three  times  their  normal 
thickness.  This  induration  is  generally  most  marked 
about  their  bases  and  edges,  and  gives  the  valves  a  firm, 
often  almost  cartilaginous  and  nodular  consistency. 
They  are  inelastic,  and  often  adherent  for  various  dis- 
tances from  their  bases  toward  the  apices.  Atheroma- 
tous and  calcareous  patches  present  yellowish  chalky 
masses  scattered  throughout  the  valve  substance,  or  ap- 
pear as  bead-like  points  strung  along  the  free  borders  of 
the  valves.  Adhesions  between  the  valvular  leaves  may 
result  in  the  formation  of  a  long  funnel-shaped  tube 
with  a  small  opening  at  its  apex,  or  a  diaphragm  with 
only  a  narrow  slit  through  its  centre.  In  many  cases  re- 
traction is  the  most  prominent  change  and  the  valves  are 
curled  up  into  rough,  stiffened  masses  around  the  valvu- 
lar opening,  while  less  frequently  extensive  changes  may 
have  caused  no  disturbance  of  the  valvular  function. 
The  chordae  tendinese  often  share  largely  in  the  changes. 
They  are  found  thickened,  adherent,  shortened,  indu- 
rated, or  ruptured.  When  rupture  occurs  in  those  at- 
tached near  the  apex  of  the  valve,  the  free  end  may  be 
driven  back  through  the  valvular  opening  with  each  sys- 
tole, causing  sudden  and  extensive  insufficiency.  Aneur- 
isms may  rarely  be  found  in  the  valves  or  interventricu- 
lar septum,  but  are  frequent  when  the  endocarditis  is  on 
the  ventricular  wall,  or  apex.  The  walls  of  such  aneur- 
isms are  commonly  smooth,  and  the  cavity  free  from 
clots.  When  the  wall  is  rough  the  cavity  will  be  filled 
with  soft  adherent  clots. 

Infectious  Endocaeditis.  —  Pathology.  —  Since  the 
specific  causes  of  infectious  endocarditis  induce  ulcerat- 
ive changes  with  far  greater  cert.ainty  in  endocardial  tis- 
sue which  has  undergone  some  form  of  injury,  it  often 
happens  that  the  septic  disease  becomes  engrafted  upon 
either  simple  acute  or  chronic  interstitial  endocarditis. 

In  such  cases  the  pathological  changes  and  consequent 
morbid  appearances  of  these  conditions  will  be  present. 

Although  pathologial  experiments  upon  the  lower 
animals  have  seemed  to  show  that  some  injury  of  the 
endocardium,  however  slight,  is  a  necessary  condition 
for  the  action  of  the  specific  cause  of  the  disease,  it  cer- 
tainly occurs  in  cases  in  which  we  are  unable  to  state  the 
nature  of  the  injury  causing  that  loss  of  endothelium, 
which  opens  an  avenue  of  entrance  for  the  septic  ele- 
ment. We  are  forced  to  the  conclusion,  which  is  not 
only  rational  but  is  supported  by  the  facts  in  many  analo- 
gous conditions,  that  defective  vitality,  incident  to  the 
constitutional  poison  of  some  precedent  disease,  has  ren- 
dered the  valvular  endothelium  unable  to  resist  either 
the  irritant  action  of  the  poisonous  germs  or  the  trauma- 
tism of  the  valvular  action  and  the  blood-current. 
Whether  primary,  or  secondary  to  simple  inflammation, 
the  earliest  changes  of  infectious  endocarditis  are  prob; 
ably  associated  with  the  entrance  of  bacteria  within  the 
substance  of  the  endocardium.  They  enter  from  the  free 
surface,  where  the  endothelial  covering  has  been  removed 
or  rendered  less  resistant,  and  rapidly  invade  the  con- 
nective-tissue layer,  passing  later  to  the  deeper  tissues 
and  vessels. 

Coincidently,  there  is  established  an  inflammation,  in 
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which  white-cell  exudation  is  prominent.  Necrotic 
changes  develop  rapidly  in  the  affected  areas,  even  be- 
fore cellular  infiltration  is  marked.  The  necrosed  tissue 
is  almost  entirely  devoid  of  nuclei,  but  the  white-cell  in- 
filtration of  the  surrounding  parts  gradually  extends  to 
these  necrotic  foci. 

The  cellular  exudation  becomes  purulent  early,  and 
both  the  ulcerated  surfaces  and  the  adjacent  tissue  are 
infiltrated  with  pus. 

The  affected  tissue  is  more  commonly  thrown  off  by  a 
process  of  disintegration,  leaving  ragged,  irregular  ulcers 
covered  with  shreds  of  sloughing  tissue.  Very  rarely  a 
granulation  tissue  may  lift  off  the  necrosed  mass  and 
form  a  healthy  ulcer. 

It  is  more  than  probable,  however,  that  this  occurs 
only  when  the  ulceration  is  non-specific,  since,  as  we 
shall  have  occasion  to  say  later,  specific  ulceration  of 
this  tissue  has  resulted  heretofore  in  death. 

It  is  desirable  to  maintain  a  careful  distinction  between 
those  ulcers  in  which  necrosis  is  due  to  the  specific  action 
of  bacteria,  and  those  losses  of  tissue  found  in  simple 
endocarditis  which  depend  upon  granular  or  fatty  degen- 
eration, consequent  to  a  compression  by  rapid  cellular 
exudation,  causing  defective  nutrition. 

When  bacteria  are  found  in  such  ulcers,  or  in  the  in- 
flammatory products  of  an  old  endocarditis,  they  must 
be  regarded  as  being  accidental  or  consequent,  and  not 
an  etiological  relation,  to  the  ulceration. 

Softening  of  the  endocardial  and  mj^ocardial  tissue, 
with  the  stretching  and  aneurismal  developments  already 
described,  as  well  as  rupture  and  perforation  of  valves, 
are  more  frequent  than  in  the  simple  form  of  endocar- 
ditis. At  times  also  the  blood,  entering  on  the  floor  of 
an  ulcer,  dissects  a  course  between  the  valvular  surfaces 
and  underneath  the  endocardium  in  the  heart  muscle. 

Thrombi,  composed  of  fibrin,  bacteria,  red  corpuscles, 
leucocytes,  and  blood-plates,  form  rapidly,  both  upon  the 
ulcers  and  the  necrosed  areas,  which,  owing  to  their  sep- 
tic character,  are  specially  liable  to  be  torn  off  and  form 
emboli. 

Morbid  Anatomy. — The  areas  of  necrosis,  which  are 
most  frequently  found  on  the  valves  of  the  left  heart, 
present  an  opaque,  dirty-gray,  or  yellowish-white  appear- 
ance of  irregular  outline.  The  surrounding  endocardi- 
um is  swollen,  softened,  lustreless,  and  opaque.  After 
ulcers  have  been  formed  they  appear  as  irregular  but 
well-deflned  openings  and  depressions  of  the  endocardial 
surface.  Their  edges  are  softened,  thickened,  and  rag- 
ged, and  their  floor,  which  is  formed  of  the  muscular 
tissue  of  the  heart,  is  covered  with  scraps  of  sloughing 
tissue  and  infiltrated  with  pus.  Rarely  it  is  covered 
with  granulations.  The  thrombi  which  are  adherent  to 
the  rough  edges  and  necrosed  tissue  are  of  a  reddish- 
gray  color,  soft,  friable,  and  often  strung  out  into  long 
shreds.  Within  the  endocardium  may  often  be  seen 
small  abscesses,  and  lacerated  valves  and  chordas  with 
aneurismal  pouches  give  evidence  of  the  extent  and  se- 
verity of  the  destructive  changes.  Under  the  microscope 
the  edges  and  floors  of  the  ulcers,  with  the  adjacent  en- 
docardium and  vessels,  as  well  as  the  thrombi,  are  seen 
to  be  filled  with  bacteria,  which  are  more  frequently  and 
constantly  micrococci  rather  than  bacilli.  No  single  and 
constant  bacterium  has  been  observed.  On  the  contrary, 
all  observers  agree  that  several  different  micrococci  and 
bacilli  have  been  found  in  the  endocardial  ulcers  ;  al- 
though the  staphylococcus  pyogenes  aureus  and  strepto- 
coccus pj'ogenes  are  the  more  constant  and  abundant. 

Frankel  and  Sanger  found  eight  different  micro-organ- 
isms in  thirteen  cases  of  endocarditis.  Babes  found  (1)  a 
coccus  resembling  that  of  erysipelas,  (3)  one  similar  to  that 
known  as  Frankel'spneumococcus,  (3)  tubercle  bacilli,  and 
(4)  several  spheroidal  and  oval  micro-organisms,  both  sin- 
gle and  in  chains.  Wyssokowitsch  seems  to  have  deter- 
mined that  the  streptococus  grows  the  faster,  causing  an 
anaemic  necrosis,  and  the  staphylococcus  more  slowly, 
with  suppurative  changes. 

Prudden's  investigations  of  ulcerative  endocarditis, 
which  seem  to  have  been  conducted  with  equal  care  and 
skill,  give  somewhat  difllerent  results.     In  eight  out  of 


thirteen  cases  of  ulcerative  endocarditis  he  was  unable 
to  demonstrate  the  presence  of  bacteria,  even  by  culture. 
Clinicallj^  the  bacterial  and  non-bacterial  cases  could  not 
be  distinguished.  He  also  claims  that  only  the  strepto- 
coccus and  staphylococcus  have  been  found  in  man. 
These  facts  emphasize  the  point  that  septic  and  non-sep- 
tic ulcerations  cannot  be  differentiated  by  either  the  gross 
anatomy,  the  occurrence  of  emboli  and  infarctions,  or  by 
the  clinical  manifestations. 

The  infarctions  in  various  organs  and  tissues,  with 
their  later  developments  into  abscesses  as  well  as  pete- 
chiee  in  the  skin,  all  of  which  develop  from  occlusion  of 
the  arteries  and  capillaries  by  detached  bits  of  cardiac 
thrombi  and  vegetations,  may  be  considered  part  of  the 
morbid  anatomy.  When  a  large  vessel,  as  the  popliteal 
or  femoral,  is  obstructed,  gangrenous  processes  may  ensue. 
These  all  present  the  same  pathological  changes  and 
morbid  appearances  as  do  septic  infarctions  in  pyaemia, 
or  from  any  other  cause.  Clinical)}',  these  manifestations 
become  important  parts  of  the  symptomatology. 

Etiology. — Acute  Non-Infectious  Endocarditis. — It  is  a 
well-established  SeZiffthat  the  exciting  cause  of  all  forms 
of  endocarditis  is  direct  local  irritation  of  the  endocar- 
dium. It  is  an  equally  well-established  fact  that  in  non- 
infectious endocarditis  we  are  unable  to  recognize  any 
definite  chemical  element  or  physical  body  that  is  known 
to  produce  such  irritation.  The  pathological  characters 
of  those  diseases  with  which  simple  endocarditis  is  most 
frequently  associated,  render  it  extremely  probable,  never- 
theless, that  the  chemical  products  of  a  perverted,  retro- 
grade metabolism  are  the  offending  elements  and  etio- 
logical factors  in  the  disease. 

It  is  not  impossible,  however,  that  a  deficiency  in  some 
of  the  normal  elements  of  nutrition,  which  have  been 
consumed  in  excess  by  the  unusual  metabolic  processes 
in  the  tissues,  becomes  an  exciting  cause  of  malnutrition, 
and  secondarily  of  inflammation. 

Certain  cases  of  endocarditis  suggest  the  possibility  of 
central  disease  of  the  nervous  system  being  the  primary 
etiological  factor  in  their  development. 

It  has  been  proven  that  lesions  of  the  nerve-centres 
may  induce  trophic  disturbances  in  the  endocardium  as 
well  as  other  tissues ;  but  at  present  it  seems  probable 
that,  in  so  far  as  nervous  irritation  is  a  cause  of  endocar- 
ditis, it  acts  secondarily  through  disturbances  of  systemic 
metabolism,  rather  than  primarily  upon  the  endocar- 
dium. We  are,  therefore,  forced  to  confess  ignorance 
of  the  ultimate  or  direct  cause  of  the  disease,  and  content 
ourselves  with  stating  its  clinical  relations. 

Acute  non-infectious  endocarditis  is  rarel}'  a  primary 
affection,  but  may  be  induced  by  traumatism.  It  is  more 
frequently  associated  with  acute  articular  rheumatism 
than  with  any  other  disease,  and  is  not  infrequently  devel- 
oped in  connection  with  the  subacute  or  even  chronic 
rheumatic  diathesis.  Some  statistics  give  the  proportion 
of  cases  of  acute  rheumatism  complicated  by  endocardi- 
tis, as  from  forty  to  fifty  per  cent.  Others  place  it  much 
lower.  Previous  attacks  of  acute,  or  the  presence  of 
chronic,  inflammatory  changes  render  the  invasion  of  the 
acute  process  more  probable  in  connection  with  rheuma- 
tism or  any  of  the  exciting  diseases.  Any  one  of  the 
constitutional  diseases  in  which  the  constituents  of  the 
blood  are  affected  may  be  complicated  by  endocarditis. 
The  exanthemata  are  especially  liable  to  such  complica- 
tions. Scarlatina  and  measles  head  this  class,  and 
Wunderlich  even  places  measles  next  to  acute  rheuma- 
tism as  the  most  frequent  cause.  Bright's  disease,  gout, 
septicaemia,  the  essential  fevers,  and  pneumonia,  are 
among  the  more  common  causes  of  simple  endocarditis. 
Endocardial  murmurs  are  frequently  developed  in  cases 
of  chorea,  and  it  has  been  customary  to  regard  this  neu- 
rosis as  a  common  cause  of  endocarditis.  More  careful 
observation  seems  to  show  that,  while  such  a  connection 
is  both  possible  and  not  infrequent,  many  murmurs  have 
been  considered  as  due  to  inflammatory  changes  which 
were  developed  from  other  causes.  It  has  also  been  sup- 
posed that  a  common  cause  was  present  in  both  rheuma- 
tism and  chorea. 

It  is  of  the  utmost  importance  to  remember  that  endo- 
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carditis  may  develop,  without  ttie  intervention  of  distinct 
rheumatic  symptoms,  after  conditions  favoring  the  per- 
verted metabolism  characteristic  of  rheumatism.  That 
the  retained  and  accumulated  elements  of  excretion  may 
induce  endocardial  sooner  than  arthritic  inflammation, 
is  entirely  in  accord  with  the  clinical  facts,  viz.,  that  we 
often  find  a  fully  developed  endocarditis  with  the  advent 
of  arthritic  symptoms,  and  that  endocarditis  rarely  ap- 
pears in  connection  with  even  the  most  severe  cases  of 
acute  rheumatism  after  the  ninth  day. 

The  causes  most  distinctly  tending  to  produce  the  ap- 
parently idiopathic  form  of  the  disease  may  be  classed 
generally  as,  (1)  an  inherited  rheumatic  or  gouty  diathe- 
sis ;  (2)  general  malnutrition  from  improper  or  insuffi- 
cient food  ;  (3)  exposure  to  changes  of  temperature,  or 
prolonged  and  exhausting  muscular  strain  ;  (4)  exposure 
to  septic  influences. 

Interstitial  Endocarditis.  —  As  already  stated,  inter- 
stitial endocarditis  is  frequently  but  the  continuation  of 
the  acute  process.  But  even  when  chronic  from  the  out- 
set, it  depends  in  a  very  large  proportion  of  cases  upon 
the  same  causes.  Next  to  chronic  rheumatism,  however, 
Bright's  disease  and  gout  assume  the  most  prominent 
place  in  the  etiology.  In  connection  with  these  blood 
dyscrasise,  we  also  recognize  a  fibroid  diathesis,  which 
strongly  predisposes,  if  nothing  more,  to  the  develop- 
ment of  fibrous  tissue  in  the  cardiac  valves,  as  well  as  the 
arteries,  under  heemic  and  other  forms  of  irritation.  It 
is  in  this  form  of  the  disease  that  we  find  that  protective 
development  of  connective  tissue,  which  has  been  re- 
ferred to  in  our  definition,  under  the  persistent  trauma- 
tism of  the  valves  induced  by  high  arterial  tension  and 
cardiac  hypertrophy  ;  a  development  which  may  eventu- 
ally become  distinctly  inflammatory,  and  compel  us  to 
place  high  arterial  tension  and  cardiac  hypertrophy 
among  the  exciting  causes  of  interstitial  endocarditis. 

Infectious  Endocarditis. — It  is  a  generally  accepted  fact 
that,  under  certain  conditions,  bacteria  may  be  the  ex- 
citing cause  of  necrotic  and  ulcerative  processes  in  the 
endocardium,  although  cases  having  such  an  origin  can- 
not always  be  differentiated  either  clinically  or  micro- 
scopically. But  we  are  inclined  to  doubt,  while  accepting 
the  above  as  proven,  that  the  presence  of  bacteria  in  en- 
docardial ulcerations  is  indisputable  proof  of  their  having 
been  the  cause  of  such  ulceration.  Thus  far,  experimentfu 
proof  goes  to  show  that  some  lesion,  either  physical  or 
nutritive,  of  the  endocardial  epithelium  is  a  necessary' 
precedent  condition  to  entrance  and  pathological  activity 
of  the  bacterial  elements.  Ribbert  alone  reports  success- 
ful induction  of  ulcerative  endocarditis  by  inoculation 
without  previous  injury  of  the  valves,  and  that  but  in- 
frequently. It  is  not  difficult  to  believe,  however,  that 
many  systemic  conditions,  or  even  the  traumatism  of  the 
valves  incident  to  high  arterial  tension  and  cardiac  hy- 
pertrophy, aside  from  acute  or  chronic  inflammation, 
may  induce  such  depression  of  cellular  vitality  in  the 
valvular  endothelium  as  to  deprive  it  of  its  natural  pro- 
tective power,  and  allow  the  invasion  of  bacteria  found 
in  the  blood. 

Clinically,  infectious  endocarditis  occurs  as  a  complica- 
tion not  only  of  the  typically  septic  diseases,  as  pyaemia, 
diphtheria,  scarlatina,  puerperal  fever,  and  endometritis, 
but  also  with  many  of  the  specific  forms  of  inflammation, 
as  pneumonia  and  dysentery. 

It  does  not  seem  necessary  to  suppose  that  the  specific 
bacteria  of  these  diseases  become  in  turn  the  exciting 
cause  of  the  endocarditis.  On  the  contrary,  it  is  more 
probable  that  they  simply  induce  that  degree  of  endocar- 
dial malnutrition  which  is  necessary  for  the  introduction 
of  other  forms  of  infective  micrococci.  Among  the 
unique  supposed  sources  of  infection  reported  in  infec- 
tious endocarditis,  are  osteomyelitis  with  suppuration, 
acute  and  chronic  gonorrhoea,  ulcer  of  the  foot  from  an 
ill-fitting  shoe,  etc. 

Symptoms,  ^ — Nan- Infectious  Endocarditis. — Cases  of 
simple  endocarditis  unattended  by  other  disease,  often 
present  no  symptoms  of  sufficient  intensity  to  bring  them 
to  the  notice  of  a  physician.  When  developed  in  con- 
nection with  some  of  the  subacute  manifestations  of 


rheumatism,  the  cardiac  symptoms  may  be  less  masked 
than  is  usually  the  case.  Although  often  ill-defined  and 
few  in  number,  with  no  typical  development  either  in 
order  or  intensity,  they  are  characteristic  and  sufficient 
to  call  attention  to  more  exact  physical  signs.  Palpita- 
tion, which  may  be  constant  or  induced  by  slight  exer- 
tion, and  which  has  developed  rather  suddenly  in  patients 
before  unconscious  of  their  heart's  action,  is  one  of  the 
most  constant  and  important  symptoms.  It  is  often  at- 
tended by  a  sense  of  constriction  or  discomfort  in  the 
cardiac  area,  which  may  become  concentrated  into  a  dis- 
tinct localized  pain,  usually  near  the  apex. 

Dyspnoea  usually  accompanies  the  palpitation,  or  is 
developed  upon  slight  exertion.  The  dyspnoea  and  pal- 
pitation may  perhaps  be  recognized  by  the  physician  be- 
fore the  patient  has  become  aware  of  their  presence. 

It  is  probable  that  an  irritable  action  of  the  heart  is  all 
that  can  be  ascribed  to  the  endocarditis  alone,  and  that 
severe  palpitation  with  pain  and  dyspnoea  indicate  the 
presence  of  coincident  myocarditis. 

All  other  subjective,  as  well  as  many  of  the  physical, 
symptoms  depend  upon  the  myocardial  change.  Of 
these,  disturbances  of  the  cerebral  circulation  are  most 
common,  as  dizziness,  vertigo,  sleeplessness  or  delirium, 
syncope,  and  coma,  with  nausea  and  vomiting  (see  Myo- 
carditis). The  constitutional  reaction  is  marked  by  a 
febrile  condition  in  which  the  temperature  seldom  ex- 
ceeds 103°  F.  Pain  in  the  joints  and  organs,  followed  by 
nodular  indurations  which  do  not  suppurate,  are  indi- 
cative of  embolism  and  infarction.  Embolisms  of  the 
cerebral  or  large  vessels  will  be  attended  by  characteris- 
tic symptoms. 

Piiysical  Signs. — Inspection.  In  most  cases  the  super- 
ficial evidences  of  endocarditis  will  be  confined  to  the 
cardiac  area.  Early,  the  apex-beat  is  sharp  and  irregu- 
lar but  not  displaced  ;  later  it  becomes  more  diffuse  and 
indistinct,  but  is  seldom  carried  much  to  the  left  of  its 
normal  position.  This  change  is  never  so  marked  or 
developed  so  suddenly  as  in  pericarditis.  When  myo- 
cardial changes  are  extensive  the  heart's  action  is  more 
tumultuous,  and  the  patient's  general  appearance  indi- 
cates deficient  circulation. 

The  face  is  flushed  at  first,  but  soon  becomes  darker, 
or  even  livid  ;  or  it  may  become  pale,  gray,  and  cyan- 
otic. These  evidences  of  venous  stasis  develop  earlier 
and  more  rapidly  in  children  than  in  adults. 

The  surface  becomes  covered  with  a  cold  perspiration, 
and  the  dyspnoea,  either  constant  or  paroxysmal,  causes 
most  evident  distress. 

Palpation. — The  sharp  irritable  action  of  the  heart,  as 
well  as  the  increased  force  of  the  impulse  in  the  earlier 
stages,  is  well  appreciated  by  palpation.  At  this  time 
the  pulse  is  strong  and  forcible.  La-ter,  as  the  cardiac 
action  becomes  more  irregular,  the  pulse  decreases  in 
force  and  volume,  and  may  even  become  dicrotic,  caus- 
ing apparently  a  great  disparity  between  the  pulse  and 
that  tumultuous  action  of  the  heart,  which  is  the  exces- 
sive action  of  struggling  weakness.  As  the  disease  pro- 
gresses, the  cardiac  impulse  is  felt  to  be  more  irregular 
in  rhythm  and  uneven  in  force.  This  unevenness  varies 
from  day  to  daj',  the  heart  at  one  time  thumping  heavily 
against  the  chest-wall,  and  again  giving  hardly  any  per- 
ceptible impulse.  When  myocardial  changes  have  taken 
place  the  weak  impulse  will  be  more  constant,  but  it 
must  be  remembered  that  an  intercurrent  pericarditis  is 
often  the  cause  of  sudden  weakening  of  the  apex-beat. 
The  action  is  stronger  when  pain  is  present  in  the  prse- 
cordial  area,  and  if  this  pain  is  due  to  pericarditis,  it  may 
be  increased  by  pressure.  An  endocardial  systolic  thrill 
may  be  developed  as  the  valves  become  roughened,  or 
thrombi  form  upon  their  surfaces. 

Percussion. — The  area  of  cardiac  dulness  is  not  usually 
increased.  When  incompetence  or  obstruction  of  the 
mitral  valve  induces  pulmonary  congestion  and  obstruc- 
tion of  the  right  heart  circulation,  there  may  be  a  slight 
increase  in  the  area  of  dulness  to  the  right.  It  is  only 
when  myocarditis  leads  to  dilatation  of  the  left  ventricle 
that  there  is  any  marked  increase  in  cardiac  dulness. 
Sudden  dilatation  of  distention  of  the  cardiac  cavities  by 
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blood,  or  coagula  and  fibrin,  will  produce  such  severe 
and  characteristic  symptoms  as  to  render  the  percussion 
area  of  no  importance. 

Auscultation. — When  the  development  of  a  case  of 
acute  endocarditis  can  be  followed  from  its  inception, 
the  earliest  auscultatory  sign  will  often  be  the  unusu- 
ally clear,  loud,  ringing  character  of  the  cardiac  sounds, 
most  marked  over  the  apex  of  the  heart,  and  probably 
induced  by  the  sharp,  snapping  cardiac  contraction  that 
is  associated  with  the  earliest  irritation  of  the  endocar- 
dium and  intrinsic  cardiac  ganglia.  Occasionally,  in  this 
early  stage  the  heart-sounds  are  doubled  by  an  irregular 
and  inco-ordinate  action  of  the  ventricles.  This  doub- 
ling of  the  heart-sounds  is  more  frequent,  however,  in 
the  later  stages,  and  is  then  often  associated  with  a  weak 
first  sound  and  intensification  of  the  second  sound,  most 
marked  over  the  pulmonary  valves.  As  vegetations  and 
thrombi  form  upon  the  mitral  valve,  and  before  the  char- 
acteristic murmur  is  audible,  there  is  developed  what 
many  authors  place  as  the  earliest  sign  of  endocarditis. 
It  is  prolongation  of  the  first  sound,  so  that  it  appears 
to  run  into  the  second  sound.  This  is  due  to  the  loss  of 
the  valvular  clement  of  the  sound.  The  swollen  valves 
are  not  only  softened  but  perhaps  covered  with  thrombi, 
so  that  in  this  cushioned  state  they  cannot  close  with 
the  normal  sharp  impact.  Loss  of  the  valvular  element 
alone,  however,  would  not  prolong  the  first  sound,  as 
stated  by  Sansom,'  by  leaving  the  muscular  part  to 
be  heard  alone.  It  occurs  rather  because  there  is  al- 
ready present  a  soft  developing  murmur  so  like,  in 
its  quality,  the  muscular  part  of  the  first  sound,  that 
when  the  valvular  click  is  removed  the  ear  is  no  longer 
able  to  distinguish  the  transition  from  the  one  into  the 
other.  When  later  this  murmur  has  become  louder  and 
more  characteristic  in  quality,  the  first  sound  is  imme- 
diately shortened  to  its  muscular  part,  and  the  ear  read- 
ily separates  the  two  without  the  aid  of  the  valvular 
element.  Endocarditis  may  develop  one  or  several  mur- 
murs, and  they  may  be  located  at  the  mitral  or  aortic 
openings.  About  half  the  cases  of  rheumatic  endocardi- 
tis have  a  mitral  murmur  alone.  Mitral  and  aortic  mur- 
murs are  associated  in  about  fifteen  per  cent,  of  cases. 
The  characteristic  murmur  of  endocarditis,  as  well  as  the 
most  important  and  constant  sign  of  the  disease,  is  a  sys- 
tolic murmur  which,  beginning  as  a  prolongation  of  the 
first  sound,  gradually  develops  a  soft  blowing  quality  of 
considerable  intensity.  It  is  heard  most  constantly  at 
the  apex,  but  does  not  of  necessity  indicate  mitral  in- 
competence, as  it  is  often  purely  endocardial.  This 
"bellows"  murmur  may  change  its  point  of  maximum 
intensity  with  variations  in  roughening  of  the.  endocar- 
dium upon  which  it  depends. 

When  cardiac  hypertrophy  and  other  evidences  of  pre- 
existing valvular  disease  are  present,  it  is  always  difiicult, 
and  often  impossible,  to  determine  whether  an  existing 
murmur  is  recent  or  old.  Some  assistance  may  be  found 
in  the  quality  of  the  sound,  but  certainty  depends  upon 
watching  the  murmur  as  it  increases.  In  such  cases  one 
may  at  times  state  definitely  when  a  new  endocarditis 
has  become  engrafted  upon  chronic  Interstitial  processes. 
The  mitral  murmur  of  acute  endocarditis  is  seldom  con- 
veyed to  the  back,  as  are  the  murmurs  of  chronic  disease. 
Its  point  of  maximum  intensity  is  variable  and  its  area 
of  diffusion  small. 

The  evidences  of  impeded  pulmonary  and  right  heart 
circulation  are  often  prominent.  Accentuation  of  the 
pulmonic  second  sound  is  quite  constant,  certainly  when 
the  heart  begins  to  flag  ;  and  an  increase  of  the  normal 
leakage  at  the  tricuspid  develops  into  a  distinct  murmur 
in  fully  one-half  the  cases  of  mitral,  and  in  over  one- 
third  the  cases  of  acute  aortic,  endocarditis.  These  mur- 
murs cease  with  the  restoration  of  the  circulation.  The 
murmurs  of  aortic  endocarditis  are  usually  of  the  same 
soft  blowing  quality,  but  may  be  harsh  or  musical.  The 
second  sound  is  usually  weak  over  the  valves  and  en- 
tirely absent  over  the  carotids  in  aortic  endocarditis. 
The  murmurs  are  always  systolic,  as  incompetency  of 
the  valves  does  not  occur  unless  they  are  lacerated  or 
perforated  by  ulcerations. 


In  children  the  murmurs  are  generally  confined  to  the 
mitral  valve,  and  are  often  both  obstructive  and  regurgi- 
tant. 

Interstitial  Endocarditis.— The  symptoms  and  phy 
sical  signs  of  interstitial  endocarditis  are  all  referable 
to  lesions  of  the  valves,  and  have  been  considered  under 
Heart,  Valvular  Diseases  of,  to  which  the  reader  is  re- 
ferred. 

Infectious  Endocarditis. — Differences  in  the  rational 
symptoms  of  infectious  endocarditis  from  those  already 
given  for  simple  endocarditis,  depend  upon  the  greater 
severity  of  the  endocardial  changes,  and  the  specific  char- 
acter of  the  constitutional  infection. 

All  the  symptoms  given  above  may  be  found  in  the 
infectious  form  of  the  disease  ;  a  few  additions  only  are 
necessary. 

The  subjective  cardiac  symptoms  are,  with  perhaps 
greater  frequency  than  in  simple  endocarditis,  exceed- 
ingly obscure  or  entirely  wanting  ;  but  the  general  sys- 
temic condition  of  the  patient,  even  when  the  source  of 
the  infection  is  unrecognizable,  or  such  as  to  forbid  the 
suspicion  of  general  primary  pysemic  infection,  presents 
such  marked  evidences  of  severe  constitutional  disturb- 
ance as  to  render  it  exceedingly  improbable  that  the  dis- 
ease is  ever  entirely  overlooked,  as  may  happen  in  sim- 
ple endocarditis. 

The  prominent  symptoms  are  those  of  an  acute  infec- 
tious disease  of  an  adynamic  type.  An  initiatory  chill, 
which  may  be  repeated  at  irregular  intervals,  is  followed 
by  a  febrile  condition,  whose  chief  peculiarity  is  its  un- 
certainty and  irregularity.  Sometimes  entirely  absent  or 
not  exceeding  100°  or  101°  F.,  it  is  more  commonly  a 
sharp  rise  to  105°,  106° ;  or  even  107°  F.  which  continues, 
until  the  death  of  the  patient,  with  irregular  or  distinctly 
periodic  intermissions.  Just  before  death  supervenes,  it 
may  run  very  high  or  become  subnormal.  The  patient, 
usually,  passes  very  early  into  a  typhoid  condition  with 
nausea  and  vomiting,  and  a  rather  persistent  diarrhoea. 
A  hsematogenous  jaundice  is  always  slightly  marked 
and  may  be  extreme,  or  accompanied  by  a  similar  hepa- 
togenous condition  when  infarctions  in  the  liver  obstruct 
the  bile-ducts. 

To  these  symptoms  must  be  added  all  those  dependent 
upon  cardiac  failure  and  embolic  infarctions  throughout 
the  body. 

Albuminuria  and  heematuria,  however,  may  be  present 
without  renal  infarctions. 

Since  myocarditis  is  quite  invariably  present,  dyspnoea, 
palpitation,  and  cyanosis  are  usually  prominent  symp- 
toms. 

Of  the  cerebral,  splenic,  hepatic,  arthritic,  and  pul- 
monary infarctions,  it  will  sufiice  to  say  that  some  or  all 
are  almost  always  developed,  and  present  the  usual  symp- 
toms of  such  infarctions  with  a  tendency  to  suppura- 
tion. 

When  infectious  endocarditis  complicates  pyaemia  or 
other  severe  infectious  diseases,  in  which  many  of  the 
foregoing  symptoms  have  already  appeared,  the  advent 
of  the  cardiac  complication  may  be  evidenced  only  by  an 
intensification  of  the  typhoid  condition,  and  can  be  rec- 
ognized with  certainty  only  by  the  physical  signs. 

Physical  Signs. — The  physical  evidences  of  an  infec- 
tious endocarditis  do  not  differ  in  kind  from  those  given 
for  the  simple  inflammation. 

The  evidences  of  cardiac  failure  are  usually  more 
prominent,  and  severe  lesions  of  the  valves,  as  rupture, 
and  perforation,  or  rupture  of  the  chordae  tendincEe,  are 
not  infrequent.  These  latter  accidents  are  attended  by 
rapid  development  of  a  typhoid  condition  which  is 
speedily  followed  by  the  typhoid  delirium  and  coma  that 
always  precede  death  in  this  disease.  Finally,  it  must  be 
admitted  that  cases  of  septic  endocarditis  complicating 
pyaemia,  pneumonia,  diphtheria,  and  similar  diseases, 
may  cause  such  slight  change  or  increase  in  existing' 
symptoms  as  to  escape  detection,  although  such  a  mis 
fortune  would  hardly  happen  were  the  heart  carefully 
examined  from  day  to  day  in  diseases  liable  to  this  com- 
plication. 

Differential    Diagnosis. — Non-infectious  Endocar 
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ditis.  Since  the  diagnosis  rests  mainly  upon  the  physical 
signs,  the  differentiation  is  from  other  causes  of  cardiac 
murmurs,  principally  pericarditis,  aortitis,  functional  and 
heemic  murmurs.  Pericardial  murmurs  (friction  sounds) 
are  superficial  in  character,  not  necessarily  synchronous 
with  the  heart-sounds,  often  double  with  a  to-and-fro 
sound  and  heard  over  only  a  limited  area,  -which  is  usually 
at  the  base  of  the  heart.  They  are  often  distinctly  creak- 
ing, rubbing,  or  friction  in  quality,  are  increased  when  the 
patient  bends  forward  or  takes  a  deep  inspiration,  and  by 
pressure  with  the  stethoscope  over  the  prgecordial  area,  and 
they  disappear  as  the  area  of  cardiac  dulness  is  increased 
by  fluid  effusion.  Pericardial  sounds  may  obscure  the 
cardiac  sounds,  but  do  not  replace  them,  and  the  valvular 
click  can  be  distinguished  so  long  as  the  cardiac  sound  is 
heard  at  all.  On  the  contrary,  the  murmurs  of  acute  en- 
docarditis tend  very  early  to  obliterate  this  valvular  ele- 
ment of  the  tirst  sound,  and  cause  an  inseparable  union 
of  the  cardiac  sound  and  murmur.  They  are  soft  and 
blowing  in  quality,  and  when  observed  early  are  aug- 
menting in  intensity.  They  are  more  distant,  are  syn- 
chronous with  the  heart-sounds,  and  when  double  have 
the  valvular  sound  between  them. 

Their  point  of  maximum  intensity  is  a  predetermined 
point  (as  a  rule),  and  they  are  diffused  beyond  the  praa- 
cordial  area.  Pressure  does  not  increase  their  intensity, 
and  they  are  often  more  distinct  when  the  patient  re- 
clines upon  the  back.  Endocarditis  often  gives  a  thrill, 
felt  on  palpation,  which  is  not  found  in  pericarditis. 

Increased  area  of  dulness  is  attended  in  pericarditis  by 
cessation  of  pain,  disappearance  of  the  murmur,  and  ob- 
scuration or  loss  of  apex-beat ;  in  endocarditis,  by  in- 
crease of  pain,  often  intensification  of  the  murmur,  and 
diffusion  of  the  apex-beat. 

Acute  inflammation  of  the  aorta  is  exceeding  rare — 
indeed  some  authorities  doubt  its  existence.  It  is  prob- 
ably accompanied  in  most  instances  by  similar  changes 
in  the  aortic  valve.  Aside  from  the  evidences  of  endo- 
carditis, there  may  be  acute  neuralgic  pains  which  pierce 
the  upper  portions  of  the  chest  and  shoot  down  the  spine, 
or  are  reflected  to  other  parts.  The  diagnosis  is  usually 
doubtful. 

The  diagnosis  of  functional  and  hsemic  murmurs  rests 
upon  the  recognition  of  a  cause,  their  location  at  the 
base  of  the  heart,  the  absence  of  evidences  of  change  in 
the  cardiac  walls  due  to  obstruction  or  regurgitation, 
their  invariable  systolic  rhythm,  and  the  absence  of  other 
signs  of  endocarditis. 

It  is  often  impossible  to  determine  whether  a  cardiac 
murmur  depends  upon  recent  changes  in  the  endocar- 
dium or  chronic  interstitial  processes,  and  when  a  new 
murmur  is  added  to  one  previously  existing,  it  can  be 
known  only  by  repeated  observations  which  display  its 
development.  Recent  murmurs  are  usually  soft  and 
systolic,  old  ones  harsh  and  often  diastolic. 

The  myocardial  changes  of  acute  endocarditis  tend  to 
weakening  and  dilatation  of  the  heart  with  weak  sounds  ; 
those  of  interstitial  change  are  hypertrophic,  causing 
intensification  of  not  only  the  heart-sounds  but  their  ac- 
companying murmurs.  (See  Heart,  Valvular  Diseases 
of.) 

Infectious  Endocarditis. — The  diverse  manifestations 
of  septic  endocarditis  have  resulted  in  its  being  mis- 
taken for  several  of  the  infectious  diseases  as  well  as  some 
cerebral  lesions.  Eichhorst  recognizes  two  types  of  fever 
in  this  disease,  corresponding  to  typhoid  and  the  intermit- 
tent malarial  fevers. 

It  has  also  been  mistaken  for  acute  phthisis.  In  many 
cases  the  diagnosis  can  be  determined  only  by  physical 
examination  of  the  heart,  and  when  a  constant  unchang- 
ing murmur  is  found  at  the  fir.st  examination  an  im- 
mediate diagnosis  may  be  impossible.  The  typical  fever 
curve,  abdominal  pain  and  tenderness,  and  eruption  of 
typhoid  fever  are  wanting  in  endocarditis,  while  dysp- 
noea, without  physical  signs  of  pulmonary  disease,  and 
embolic  infarctions  are  not  found  in  typhoid.  In  the 
more  severe  forms  of  intermittent  fever  the  liver  as  well 
as  the  spleen  is  enlarged  and  tender,  which  it  is  not  in 
endocarditis  unless  infarctions  have  formed.     In  endo- 


carditis the  fever  is  remitting  rather  than  fully  inter- 
mitting, and  quinine  has  little  effect  in  controlling  its  ex- 
acerbation. During  the  intermissions  of  the  malarial 
paroxysms  the  patient  may  be  quite  well,  but  in  endo- 
carditis the  depressing  effects  of  the  disease  do  not  in- 
termit. 

A  careful  examination  of  heart  and  lungs  can  hardly 
fail  to  differentiate  endocarditis  from  phthisis.  When 
the  endocarditis  is  of  the  right  heart,  pulmonary  infarc- 
tions may  produce  all  the  physical  signs  of  acute  consoli- 
dation at  the  apex,  with  haemoptysis.  In  such  case  an 
examination  of  the  sputum  for  bacilli  may  be  necessary 
for  a  diagnosis. 

A  meningitis  of  typhoid  type  following  traumatism 
in  a  debilitated  subject  may  present  all  the  symptoms  of 
infectious  endocarditis,  except  infarctions  and  the  physi- 
cal signs  of  valvular  disease.  Generally,  however,  the 
tension  of  the  pulse  is  not  lowered  so  quickly  as  in  endo- 
carditis, and  dyspnoea  without  physical  signs  is  absent. 

It  is  evident  that  in  all  these  conditions,  as  well  as  in 
some  other  general  septic  diseases,  the  diagnosis  must  rest 
mainly  on  the  physical  signs  of  endocarditis. 

It  is  often  a  matter  of  importance  to  distinguish  be- 
tween ulcerations  in  simple  endocarditis,  and  septic  in- 
flammation with  ulceration.  There  are  no  physical  signs 
of  ulceration  of  the  endocardium,  per  se,  and  embolic  in- 
farctions do  not  of  necessity  imply  ulceration. 

Rupture  or  perforation  of  a  valve  will  be  attended  by 
constant  symptoms  from  whatever  cause  it  may  arise. 
The  infectious  or  non-infectious  character  of  endocarditis 
must  be  determined  by  the  presence  or  absence  of  any 
suppurating  source  of  infection  or  open  wound,  through 
which  bacteria  might  gain  access  to  the  blood,  by  the 
number  and  course  of  infarctions,  and  by  the  general 
condition  of  the  patient. 

In  simple  endocarditis  infarctions  are  rare,  when  de- 
veloped are  few  in  number,  and  produce  simply  me- 
chanical effects  without  suppuration.  In  infectious  endo- 
carditis they  are  quite  constant,  affect  numerous  organs, 
and  show  suppurative  inflammatory  changes  early.  In 
the  former  the  cardiac  and  constitutional  symptoms  are 
sthenic,  and  the  signs  of  myocarditis  are  slight,  or  develop 
late.  In  the  latter  all  the  symptoms  become  typhoid  in 
character  early  ;  the  mental  depression  and  anxiety  are 
out  of  proportion  to  the  physical  signs  ;  the  pulse  be- 
comes dicrotic  or  hyperdicrotic  early,  and  a  condition  of 
mental  torpor  or  typhoid  delirium  is  rapidly  developed. 
Cases  of  the  infectious  variety  in  which  the  symptoms 
are  less  severe,  or  in  which  remissions  and  intermissions 
are  distinct  and  often  prolonged,  may  remain  uncertain 
until  the  end. 

Prognosis. — Non-infectious  Endocarditis.  Death  sel- 
dom results  directly  from  simple  acute  endocarditis, 
although  more  or  less  extensive  changes  in  the  valves 
become  permanent. 

Nearly  one-third  of  the  cases  of  acute  mitral  endocar- 
ditis pass  into  the  chronic  interstitial  form.  When  an 
acute  inflammation  attacks  an  already  crippled  heart,  the 
sudden  strain  may  cause  a  fatal  myocarditis  and  acute 
dilatation,  rupture  or  perforation  of  a  valve,  or  rupture 
of  one  or  more  of  the  chordre  tendinese. 

The  unfavorable  symptoms  indicating  one  of  the  above 
conditions  are  sharp  pain  over  the  region  of  the  heart, 
sudden  and  intense  dyspnoea,  and  cyanosis  with  rapid, 
fluttering,  and  dicrotic  pulse. 

When  death  does  result  from  acute  endocarditis,  it  is 
more  commonly  through  a  more  slowly  developed  myo- 
carditis with  cardiac  failure. 

Infectious  Endocarditis. — It  is  perhaps  still  true  that 
recovery  is  not  known  ever  to  have  followed  infec- 
tious endocarditis.  So  true  has  this  been  that  a  favor- 
able termination  in  any  supposed  case  was  regarded  as 
proof  of  error  in  diagnosis; 

Recently  some  cases  have  been  reported  which  render 
it  probable  that  recovery  may  occur  in  this  disease.  The 
percentage  of  recoveries,  however,  is  still  exceedingly 
small,  although  the  diagnosis  is  never  sufficiently  exact  to 
enable  us  to  state  this  per  cent,  in  figures.  Unfavorable 
symptoms  are  those  of  myocarditis,  valvular  rupture. 
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multiple  infarctions,  and  the  psychical  indications  of  ex- 
treme systemic  infection. 

Treatment. — Non-infectious  Endocarditis.  Although 
perhaps  not  strictly  included  under  the  head  of  treatment, 
the  question  of  prophylaxis,  as  applied  to  endocarditis,  is 
of  the  utmost  importance,  and  therefore  strictly  pertinent 
to  our  present  discussion.  Throwing  out  a  small  per- 
centage of  cases  called  idiopathic,  which  represent  the 
extent  of  our  complete  ignorance  as  regards  etiology,  we 
find  that  all  other  cases  of  simple  endocarditis  are  in- 
duced by  diseases  known  to  produce  a  perversion  of  the 
normal  elements  of  the  blood,  or  the  development  within 
the  system  of  some  new  product  which  must  pass  off 
through  the  blood. 

Of  these  diseases,  one  class,  represented  by  rheuma- 
tism, is  characterized  by  a  simple  perversion  of  meta- 
bolism ;  the  other,  of  which  measles  is  a  type,  possibly, 
if  not  probably,  throws  into  the  blood  the  products  of 
bacterial  growth.  The  fact  that  the  endocardial  changes 
induced  by  the  poison  of  measles  are  often  postponed  for 
a  long  period,  suggests  at  least  that  in  this  class,  as  in 
rheumatism,  a  weakened  vitality  has  given  way,  and  the 
etiological  factor  in  the  endocarditis  is  again  the  product 
of  faulty  metabolism,  and  not  the  direct  result  of  bacterial 
action.  In  any  event,  however,  we  believe  that  the  resist- 
ance which  the  endocardium,  as  well  as  the  other  tissues, 
offers  to  the  irritant  action  of  the  materics  morbi  depends 
upon  an  inherent  vitality,  which  in  turn  depends,  not 
only  upon  present,  but  also  upon  previous  and  continuous 
conditions  of  healthy  nutrition.  Remembering,  then, 
that  the  manifestations  of  the  rheumatic  diathesis  are 
manifold,  and  that  an  acute  endocarditis  is  often  only  the 
explosion  following  a  prolonged  stage  of  irritation,  it  be- 
comes a  matter  of  importance  that  children  should  be 
watched  with  care,  more  especially  if  descended  from  a 
stock  with  a  rheumatic  or  gouty  taint ;  and  that  the  ear- 
liest evidences  of  malnutrition  be  met  with  prompt  treat- 
ment by  cod-liver  oil  and  iron  without  waiting  for  "grow- 
ing pains  "  and  lame  joints  to  confirm  the  diagnosis.  The 
remarkable  effects  following  the  use  of  cod-liver  oil  and 
iron  in  these  cases  confirm  the  hypothesis  upon  which  it  is 
given.  In  cases  of  subacute  endocarditis,  or  what  often 
appears  like  a  recurrent  and  intermittent  acute  inflam- 
mation in  adults,  characterized  by  increase  of  some  car- 
diac symptoms  that  are  only  seldom  entirely  absent,  the 
iron  will  often  be  found  to  give  the  most  marked  relief. 
In  connection  with  these  measures,  the  daily  diet-list 
and  clothing  of  children  should  be  attended  to  with 
equal  care,  and  always  with  the  knowledge  of  any  spe- 
cial inherited  diathesis.  It  must  suflice  to  say  that  the 
determination  of  an  appropriate  diet  and  clothing  implies 
a  consideration  of  all  the  conditions  of  gastric  and  in- 
testinal digestion,  hepatic  activity,  assimilation  and  ex- 
cretion, either  congenital  or  acquired.  Upon  the  same 
basis  we  must  urge  a  more  careful  and  prolonged  watch- 
fulness of  cases  recovering  from  scarlatina,  measles,  and 
other  specific  diseases,  or  cases  of  chronic,  suppurative, 
and  ulcerative  disease  of  the  throat  and  tonsils,  with  a 
view  to  preventing  possible  endocardial  complications. 

No  unquestionably  effective  measures  have  as  yet  been 
found  for  the  arrest  of  an  endocarditis  once  developed. 

Absolute  rest,  so  far  as  attainable,  should  be  afforded 
the  heart.  The  quieter  action  gained  by  the  horizontal 
position  is  of  the  utmost  value,  and  patients  should  be 
placed  in  bed  and  not  allowed  to  indulge  in  even  the 
most  trifling  exertion.  Similarly,  those  remedies  which 
tend  to  relieve  arterial  tension  and  quiet  the  heart's  ac- 
tion, may  assist  in  decreasing  the  inevitable  irritation  of 
valvular  action.  Very  small  doses  of  morphine,  or  pi'e- 
ferably  codeine,  may  be  given,  when  the  heart's  action  is 
very  irritable,  or  when  pain  is  prominent.  Morphine 
cannot  be  given,  however,  with  the  same  freedom  as  in 
pericarditis.  In  the  earlier  stages,  when  ventricular  and 
arterial  tension  is  high,  xiptj  1^  doses  of  nitro-glycerine 
may  be  used  tentatively.  There  are  no  other  internal 
measures  directed  specifically  to  the  inflammatory  pro- 
cess. The  use  of  mercury  and  potassium  iodide,  wilh  a 
view  to  promoting  absorption  or  lessening  the  deposit  of 
inflammatory  products  and  fibrinous  thrombi,  has  been 


abandoned  by  the  best  authorities.  The  external  appli- 
cation of  ice-bags  has  been  strongly  recommended,  and 
many  German  authorities  uphold  the  practice.  In  this 
country  the  careful  protection  of  the  chest  by  cotton,  or 
flannel,  or  the  use  of  hot  applications,  either  dry  or  moist, 
is  the  more  common  practice.  The  use  of  the  cold  coil, 
however,  applied  directly  to  the  chest,  or  with  an  inter- 
vening layer  of  flannel,  is  gaining  ground. 

Stimulants  are  not  desirable  in  the  early  stages  of  the 
disease.  Their  use  is  to  be  delayed  until  irregular  heart 
action  and  the  pulse  tension  Indicate  cardiac  failure. 
Then  they  will  be  of  decided  value.  The  cardiac  tonics, 
digitalis  and  strophanthus,  may  be  indicated  later,  and 
when  used  should  always  be  given  in  connection  with  alco- 
holic stimulants.  Oxygen  inhalations  are  occasionally  of 
value  when  dj'spnoea  is  excessive,  but  it  must  be  remem- 
bered that  defective  circulation,  rather  than  deficient  oxy- 
genation of  blood  already  in  the  lung,  is  the  cause  o£  the 
distress. 

Theoretically,  every  case  of  endocarditis  presents  a 
causal  indication  for  treatment,  but  clinically,  rheuma- 
tism, gout,  and  Bright's  disease  are  about  the  only  dis- 
eases in  which  we  have  any  definite  idea  as  to  the  nature 
of  the  etiological  factor  or  the  organ  at  fault  in  its  pro- 
duction. 

In  gout  and  Bright's  disease  it  is  sufficient  to  say  that 
we  should  use  such  remedies  as  stimulate  the  functions 
of  the  liver  and  kidney,  especially  mercury,  colchicum, 
squill,  or  the  milder  diuretics.  In  that  large  class  of 
cases,  however,  in  which  rheumatism  is  the  cause  of  en- 
docarditis, an  accepted  treatment  is  less  definitely  deter- 
mined. Affirmatively,  it  may  be  stated  as  proven  that 
the  alkaline  treatment  pushed  to  the  point  of  maintaining 
a  complete  and  persistent  alkaline  reaction  of  the  urine, 
is  the  most  satisfactory  as  regards  the  endocardial  in- 
flammation. Negatively,  it  is  equally  well  proven  that 
salicylic  acid  and  antipyrine  do  7ioi  decrease  the  dan- 
ger of  cardiac  complications,  while  many,  if  not  most, 
authorities  hold  that  the  prolonged  use  of  the  salicy- 
lates increases  the  frequency  with  which  endocarditis 
develops. 

As  a  result  rheumatism  is  best  treated,  with  a  view  to 
endocarditis,  by  the  salicylates  or  antipyrine  until  the 
acute  pain  and  the  primary  inflammation  subside.  Then 
the  alkalies  should  be  given  throughout  the  course  of  the 
disease,  and  quite  safely  for  some  time  after  the  subsi- 
dence of  the  acute  manifestations.  The  salicylates  should 
be  withheld  upon  the  slightest  evidences  of  a  developing 
myocarditis. 

Infections  Endocarditis. — Flint's  statement  ("Practice 
of  Med.,"  Ed.  1886),  that  "it  is  not  known  that  recovery 
from  acute  ulcerative  endocarditis  ever  takes  place,"  has 
until  quite  recently  been  generally  accepted.  Within  the 
past  two  years,  however,  several  cases  have  been  re- 
ported in  which  there  was  but  little  reason  to  doubt  the 
diagnosis. 

The  most  typical  and  valuable  case,  as  offering  hope 
of  a  more  successful  treatment,  was  reported  by  Sansom. 
This  patient  recovered  from  a  condition  that  was  typical 
of  septic  endocarditis.  She  left  the  hospital  with  a  sys- 
tolic apex  murmur,  but  no  hypertrophy,  and  otherwise 
apparently  well.  Some  months  later  she  returned  with 
similar  symptoms,  and  the  post-mortem  showed  the  lesions 
of  infectious  ulcerative  endocarditis. 

The  treatment — under  which  this  patient  improved 
rapidly  in  the  first  attack,  after  having  received  no  bene- 
fit from  the  usual  treatment — consisted  in  the  adminis- 
tration of  thirty  grains  of  the  sulpho-carbolate  of  sodium 
three  times  a  day,  with  free  inunctions  of  carbolized  oil 
(20  per  cent.).  With  our  present  knowledge  comment  is 
valueless.  We  can  simply  hope  that  other  cases  may 
prove  that  the  diagnosis  was  correct,  and  that  the  results 
were  something  more  than  coincident.  The  fact  already 
alluded  to  under  pathology,  that  the  specific  cause  of  the 
disease  probably  enters  the  valves  from  the  surface  and 
acts  superficially  rather  than  deeply,  seems  to  offer  some 
encouragement  to  the  belief  that  the  blood  may  be  suffi- 
ciently loaded  with  an  antiseptic  to  destroy  the  power  of 
the  infectious  elements. 
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Beyond  this  the  treatment  is  that  of  simple  endocar- 
ditis. Since  the  typhoid  condition  is  often  present  at  the 
outset,  antiphlogistic  and  sedative  measures  are  seldom 
required,  while  the  stimulant  and  tonic  treatment  must 
be  employed  from  the  first.  Alcohol  and  the  cardiac 
stimulants,  with  quinine  and  iron,  will  be  indicated  in 
large  quantities  and  very  early.       Charles  E.  Quimby. 

1  Anat.  and  Path.  Observations,  p.  43,  1845. 

2  Lettfiomian  Lectures,  1883. 

HERNIA.  It  is  not  the  object  of  this  article  to  cover 
in  its  entirety  the  subject  of  Hernia.  This  has  been  done 
ip  a  previous  volume  ;  and  the  work  allotted  to  these 
pages  is  the  much  briefer  one  of  giving  a  resume  of  the 
latest,  and  perhaps  most  generally  accepted,  operations 
in  attempting  a  radical  cure  of  ruptures.  At  the  same 
time,  the  author  has  allowed  himself  the  liberty  of  ex- 
pressing his  own  personal  views  regarding  strangulated 
hernia  and  its  management. 

Except  otherwise  specified,  let  it  be  understood  that 
hernia  of  either  the  inguinal  or  the  femoral  type  is  under 
discussion.  A  strangulation  here  is  but  too  common  ; 
and  it  behooves  every  practitioner  to  have,  for  his  pa- 
tients' sake  as  well  as  his  own  reputation,  certain  clean- 
cut  ideas  distinctly  formulated  as  to  these  cases,  so  that 
an  emergency  shall  not  find  him  unprepared  for  the  ac- 
tive treatment  so  often  necessary  in  order  to  save  life. 

It  is  frequently  impossible  to  say  with  certainty, 
whether  in  «  given  case  simple  incarceration  exists — ob- 
struction to  the  passage  of  fijeces  in  an  unreduced  hernia  ; 
or  actual  strangulation — obstruction  of  faeces,  and  also 
of  intestinal  circulation.  I  believe  there  is  no  positive 
guide  in  this  matter.  Pain  and  tenderness  are  no  certain 
evidences  for  strangulation  and  against  incarceration, 
though  probable  ones.  Faecal  vomiting  and  hiccough 
may  occur  in  both.  Fortunately,  the  treatment  in  either 
case  is  the  same.  A  cathartic  is  best  avoided.  Give  the 
patient  morphine  (gr.  J)  with  a  little  atropine  (gr.  too)  by- 
podermically.  Atropine  is  a  good  preventive  of  shock  in 
an  operation  that  may  be  needed  soon.  The  morphine 
enables  taxis  to  be  attempted  without  the  local  muscular 
contractions  that  might  otherwise  obstruct  the  endeavor 
to  reduce  parts  that  are  in  a  state  of  considerable  irri- 
tability, if  nothing  worse.  It  is  a  question,  however,  if 
we  often  have  a  tonic  spasm  here  as  a  cause  of  the  stran- 
gulation. 

We  should  remember,  in  connection  herewith,  that 
morphine,  by  masking  the  symptoms  and  causing  a  lull, 
is  apt  to  induce  hopes  from  expectant  treatment  not  jus- 
tified by  the  event. 

Should  gentle  taxis  now  fail,  with  the  patient  in  the 
appropriate  posture  (tlexion  of  the  thigh,  decided  eleva- 
tion "of  the  foot  of  the  bed),  we  may  try  for — say — one 
hour  the  application  of  either  a  hot  poultice  or  ice,  and 
then  gently,  as  before,  repeat  the  attempt.  Cold  tends 
to  contract  the  bulk  of  gas  present  in  the  gut,  and  may 
thus  aid  taxis.  Just  how  poulticing  (or  the  general  hot 
bath)  is  of  use,  I  cannot  say — assuming  that  morphine 
has  previously  been  employed  to  relieve  any  possible 
spasm.  Very  probably  it  is  not  of  any  use,  although 
generally  recommended,  as  poulticing  often  is  elsewhere, 
when  the  attendant  does  not  know  what  to  do  and  feels 
the  necessity  of  doing  something. 

The  writer  is  decidedly  of  the  opinion  that  an  hour 
spent  in  this  way  is  enough  time  to  waste.  If,  after  this 
period,  another  cautious  attempt  at  reduction  fail,  then 
the  attendant's  duty  is  clear.  It  is  to  tell  the  patient  that 
an  operation  is  necessary  in  order  to  save  life,  and  the 
sooner  it  is  done  the  better  the  chances  will  be.  Consent 
being  obtained,  and  assistants  procured,  the  surgeon 
should  proceed  to  give  relief. 

This  teaching  may  sound  dogmatic,  and  the  writer 
would  not  take  such  positive  ground  save  as  the  result 
of  a  conviction  that  leaves  no  room  for  doubt.  It  is  un- 
questionably true  that  many  cases  of  strangulated  hernia 
have  been  reduced  and  the  patients  have  recovered,  in 
consequence  of  prolonged  and  frequent  taxis,  repeated  at 
intervals  during  many  hours,  and  at  last  successful. 
But  many  other  cases  are  killed  by  just  these  means  ;  the 


gut,  either  from  the  continued  strangulation  or  from  the 
taxis,  rupturing  or  sloughing,  with  fatal  consequences. 
On  the  other  hand,  herniotomy  in  careful  and  dean  hands, 
performed  with  clean  tools,  is  not  an  operation  to  be 
dreaded  by  either  the  surgeon  or  the  patient.  If  done  as 
it  should  be,  and  done  early,  and  upon  a  patient  not  pre- 
viously maltreated  by  taxis,  there  will  be  nearly  one  hun- 
dred per  cent,  of  recoveries.  To  find  dead  gut  in  such 
early  operations  is  a  great  rarity  ;  and  if  found,  the  pa- 
tient's general  condition  will  be  so  much  better  and  shock 
so  much  less  that  the  prognosis  from  a  kelotomy  will  not 
be  a  very  bad  one. 

The  writer  was  recently  present  at  a  meeting  of  the 
Surgical  Section  of  the  Academy  of  Medicine  of  New 
York,  during  which  an  eminent  surgeon,  greatlj'  re- 
spected for  his  many  successes,  stated  that  in  his  judg- 
ment it  would  be  a  boon  to  the  world  if  "taxis"  and 
all  attempts  thereat  were  expunged  from  our  text-books. 
This  was,  of  course,  putting  the  matter  in  a  very  vigor- 
ous way,  for  didactic  purposes,  and  was  not  meant  to  be 
taken  literally.  But  it  shows  clearly  enough  the  drift  of 
thought  among  surgeons  at  this  day. 

Yet  it  is  seldom  that  the  surgeon  (as  distinguished  from 
the  practitioner,  who  rarely  uses  the  knife)  sees  a  case  be- 
fore twenty-four  hours  have  elapsed  since  serious  symp- 
toms first  made  their  appearance.  During  this  time 
many  attempts  at  reduction  have  been  made — the  later, 
despairing  ones  none  too  gentle.  Abrasion  or  actual  rupt- 
ure of  the  gut,  with  serious,  perhaps  fatal,  peritonitis,  is 
the  frequent  result.  At  last  the  surgeon  is  called  in,  op- 
erates, relieves  the  pressure  upon  the  intestine,  but  the 
patient  "dies  cured;"  and  the  harmless  operation,  and 
not  the  previous  malpractice,  has  to  bear  the  odium  in  the 
minds  of  the  family  and  their  medical  attendant. 

The  writer  does  not  advocate  any  of  the  lame  and  halt- 
ing measures  so  frequently  suggested  as  an  aid  to  taxis  ; 
neither  Simon's  method — the  hand  in  the  rectum  to  make 
use  of  traction  upon  the  gut  from  within — for  this  is  un- 
safe save  with  the  smallest  hand,  and  not  entirely  safe 
then ;  nor  the  passage  of  the  finger  (in  the  inguinal  vari- 
ety) up  the  scrotum  or  labium  into  the  canal,  trying  with 
the  finger-tip  to  stretch  the  constricting  point ;  for  this 
threatens  rupture  of  the  gut  at  the  neck  of  the  sac.  The 
section  of  Poupart's  ligament  anywhere  above  the  in- 
guinal canal,  recommended  in  order  to  relax  the  rings  of 
the  canal,  to  be  followed  after  reduction  by  suturing  of 
this  ligament,  seems  to  the  writer  also  objectionable,  be- 
cause it  is  a  blind  method.  All  these,  and  the  several 
other  plans  advocated  by  various  authors  in  order  to 
dodge  a  plain  duty,  have  at  least  one  fault  in  common. 
They  do  not  open  the  sac  and  give  the  operator  a  view  of 
the  gut,  which  may  be  ruptured,  ulcerated,  dead,  or  dy- 
ing. 

It  is  not  claimed  that  these  and  still  other  methods  are 
never  successful,  but  it  is  distinctly  claimed  that  delay 
is  very  perilous  ;  and  the  former  teaching,  that  opening 
the  sac  increases  the  mortality,  is  not  now,  as  it  used  to 
be,  a  statement  of  fact  ;  not,  at  least,  in  the  practice  of 
men  who  know  what  the  term  surgical  cleanliness  means. 
The  peritoneum  is  no  longer  the  "  sacred  sac." 

The  advantages  of  opening  the  sac,  on  the  other  hand, 
are  numerous.  Reduction  en  masse  is  thereby  avoided  ; 
a  possible  strangulation  iciihinWie  sac,  or,  more  probably, 
such  inflammatory  adhesions  of  gut  to  gut  as  will  prevent 
the  passage  of  ffeces,  even  though  permitting  circulation 
of  blood,  are  relieved  ;  dead  or  dj'ing  gut  or  omentum  is 
seen  and  treated  appropriately.  In  a  word,  it  is  day- 
light against  darkness. 

The  question,  how  long  can  the  gut  live  while  strangu- 
lated, is  one  that  never  will  be  settled  so  that  a  limit  of 
time  can  be  formulated.  The  answer  depends  upon  two 
factors  :  the  tightness  of  constriction  and  the  vitality  of 
the  patient.  If  cessation  of  circulation  is  absolute,  prob- 
ably an  hour  or  two  may  suffice  for  death  from  acute 
anaemia  at  the  constriction,  and  passive  congestion,  with 
stagnation,  beyond.  If  even  a  little  blood  can  flow,  the 
gut  may  retain  vitality,  as  I  have  seen  It  do  after  forty- 
eight  hours  of  strangulation,  with  apparently  urgent 
local  and  constitutional  symptoms.     Vitality  is  a  vague 
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expression,  but  nevertheless  stands  for  an  entity  that 
all  must  recognize,  and  which  varies  v^idely  in  degree 
among  people  apparently  in  equal  physical  vigor. 

Not  only  should  the  sac  invariably  be  opened,  but  it 
should  be  opened  befo7-e  relieving  the  constriction  at  its 
neck.  This  is  because  the  gut  is  liable,  if  not  adherent 
within  the  sac,  and  not  prolapsed  in  large  amount,  to 
slip  back  into  the  peritoneal  cavity  as  soon  as  the  undue 
pressure  upon  the  neck  of  the  sac  is  removed.  And  then 
the  operator,  upon  opening  the  sac  and  failing  to  find  it, 
■will  be  compelled  to  choose  one  of  the  horns  of  a  di- 
lemma— either  to  do  nothing  further  and  assume  that  the 
contents  which  slipped  back  were  living,  or  else,  if  his 
conscience  will  not  allow  this,  he  must  take  the  risk  of  a 
laparotomy  and  look  up  the  missing  bowel  or  omen  tum  ; 
which  he  can  probably  best  do  (if  the  hernia  is  inguinal) 
by  an  incision  running  up  from  the  internal  ring  a  suffi- 
cient distance. 

The  original  incision  in  a  herniotomy  should  be  in  length 
at  least  equal  to  that  of  the  tumor,  and  in  its  direction  the 
same  as  that  of  the  long  axis  of  the  tumor.  This  I  think 
to  be  the  best  rule,  whether  the  hernia  be  of  the  femoral 
or  the  inguinal  variety.  Careful  dissection  with  a  light 
hand,  and  either  the  grooved  director  or  two  pairs  of  for- 
ceps for  safety,  will  quickly  expose  the  sac,  which  in 
recent  cases  will  be  smooth,  tense,  and  shining,  and  ap- 
parently not  iibrillated,  but  rather  of  homogeneous  text- 
ure ;  in  other  words,  presenting  the  usual  peritoneal  ap- 
pearance. On  opening  this  slightly,  there  will  generally 
be  an  escape  of  colorless  or  dark  fluid — not  blood — and 
omental  fat  will  probably  force  itself  out  at  once  from  the 
great  internal  pressure,  or  else  the  more  or  less  discolored 
gut  will  be  seen,  always  darker  in  hue  than  the  normal 
bright  pink,  and  varying  between  a  dark-red,  in  favorable 
cases,  and  absolute  purple-black.  Occasionally,  however, 
especially  in  neglected  cases,  in  which  the  sac  is  inflamed 
and  adherent  to  surrounding  structures,  perhaps  even 
gangrenous,  there  may  be  some  little  difficulty  in  distin- 
guishing between  this  and  the  peritoneal  coat  of  the  gut. 
To  differentiate,  cut  very  lightly  and  superficially  through 
the  presenting  membrane  for  half  an  inch  or  so.  Then 
take  a  grooved  director  and  gently  introduce  it.  If  the 
severed  membrane  be  sac-wall,  the  director  will  easily  pass 
within  in  various  directions.  If  it  be  the  peritoneal  coat- 
ing of  the  gut,  the  director  will,  of  course,  not  pass  with 
any  degree  of  readiness  between  this  and  the  muscular 
layer. 

After  ample  incision,  in  order  the  more  readily  to  ex- 
amine the  sac-contents,  it  is  well  to  seize  its  cut  edge  at 
several  points  with  artery  forceps  and  draw  it  out  into  a 
funnel. 

The  sac  being  freely  opened,  the  next  step  is  to  divide 
the  constriction — first  securing  control  of  the  gut  by  a 
loop  of  stout  silk  or  catgut  passed  through  the  mesen- 
tery. The  division  should  be  free  or  not,  depending 
upon  the  state  of  the  gut.  If  this  is  in  a  condition  al- 
lowing immediate  return,  then  a  few  slight  nicks  in  the 
classical  directions  may  be  all-sufficient,  if  they  permit 
its  return  without  much  handling  and  friction.  IJefore 
return,  however,  it  should  be  sufficiently  drawn  out  to 
make  sure  that  there  is  no  ulceration  at  the  tightest  point. 

The  treatment  of  the  presenting  omental  masses, 
whether  dead  or  not,  is  always  the  same.  They  are 
ligated  at  as  high  a  point  as  possible,  cut  away,  and  the 
stumps,  after  irrigation,  returned  to  the  abdomen.  If 
their  bases  are  at  all  large  it  is  well,  for  security  against 
haemorrhage,  to  transfix  with  a  double  ligature  and  tie 
off  either  side.  They  are  more  often  adherent  in  the  sac 
than  is  the  intestine,  probably  on  account  of  the  constant 
vermicvdar  movement  of  the  latter. 

All  adhesions  should  be  broken,  save  when  a  speedy 
end  of  the  operation  is  a  necessity,  or  when  the  gut  must 
be  left  out  for  a  time.  Adhesions  to  the  gut  require 
careful  dissecting  away.  For  safety  to  the  gut  it  is 
sometimes  necessary  to  excise  a  little  of  the  wall  of  the 
sac,  leaving  it  adherent  to  the  gut. 

If  the  bowel  be  found  in  a  doubtful  state,  or  actually 
dead  in  any  part,  or  if,  though  apparently  sound,  there 
be  difficulty  in  returning  it,  then  the  division  of  the  com- 


pressing tissues  should  be  free  indeed.  And  here  I  am 
inclined  to  advise  an  open  dissection — not  the  usual  nick- 
ing in  the  dark  with  a  hernia-knife,  but  daylight  work — 
cutting  not  only  Gimbernat's  but  Poupart's  ligament,  if 
necessary,  in  the  femoral  variety,  and  cutting  upward 
from  the  deep  ring  freely,  in  the  inguinal  ;  the  external- 
oblique  aponeurosis,  forming  the  anterior  wall  of  the 
inguinal  canal,  having,  of  course,  first  been  slit  its  entire 
length — nearly  two  inches.  By  cutting  down  in  this 
way  cautiously,  step  by  step,  the  deep  epigastric  artery 
will,  if  in  danger,  be  seen  and  can  be  avoided  ;  or,  if 
very  annoying,  may  be  tied  and  cut.  Provided  the 
operator  tie  first,  it  is  of  little  importance  whether  this 
rather  small  vessel  is  or  is  not  cut,  and  it  is  not  worth  the 
worry  devoted  to  it  by  the  text-books  ;  and  if  cut  acci- 
dentally, it  may  be  seized  with  a  pair  of  artery  forceps 
and  tied  with  perfect  ease,  as  it  is  in  plain  sight  and  in 
an  open  field  ;  whereas  if  the  surgeon  follow  the  more 
usual  plan  of  nicking  in  the  dark,  and  happen  to  cut  it 
while  trying  to  make  an  opening  of  some  size,  there  may 
be  difficulty  in  controlling  the  spurting  vessel  which  he 
cannot  see. 

In  any  case,  it  is  rarely  necessary  to  open  the  perito- 
neum farther  than  is  done  in  opening  the  sac.  We  simply 
cut,  down  to  the  peritoneum,  a  sufficient  distance  to  free 
absolutely  the  gut  within  the  rupture  from  any  pressure 
whatever. 

Now  comes  the  question,  Is  the  doubtful  gut  dead  or 
only  threatened  with  death  ?  If  the  former  is  the  case, 
it  will  be  very  dark,  probably  lacking  in  lustre  more  or 
less,  and  when  pinched  will  show  no  peristalsis.  Neither 
will  Nothnagel's  test,  with  a  piece  of  salt  placed  upon  it, 
induce  vermicular  movement.  If  firmly  pinched  for  a 
minute  between  the  finger  and  thumb,  the  dark  blood 
thus  squeezed  away  from  one  spot  will  show  no  tendency 
whatever  to  return.  In  cases  in  which  decomposition  is 
beginning,  it  will  be  actually  sticky,  apparently  shrunken 
somewhat,  and  thinner  than  normal  to  the  feel.  The  of- 
fensive and  peculiar  odor  of  putrefaction  can  in  these  bad 
cases  be  detected  ;  an  odor  differing  from  the  merely 
faecal  smell. 

If  the  bowel  is  wavering  in  the  balance  between  life 
and  death,  it  will  be  decidedly  dark.  But  darkness 
alone  does  not  necessarily  mean  death.  I  have  seen  a 
gut  almost  black  resume  its  natural  color  within  a  few 
hours.  Upon  pinching  such  a  gut  there  will  probably 
be  some  slight  peristalsis  induced,  and  to  the  compara- 
tively pale  spot  caused  by  prolonged  firm  pinching  the 
blood  will  very  gradually  return,  showing  the  existence 
of  some  little  degree  of  circulation  still. 

Assuming,  now,  that  the  gut  seems  dying,  but  is  not 
yet  dead,  or  is  at  least  doubtful,  there  is  but  one  course 
open  to  the  surgeon — he  must  await  events  ;  putting  that 
gut  meanwhile  into  a  condition,  as  to  its  environment,  as 
nearly  normal  regarding  warmth,  moisture,  and  asepsis, 
as  possible.  It  would  be  entirely  inexcusable  to  return 
a  doubtful  gut  to  the  abdominal  cavity  and  sew  up  the 
wound,  trusting  to  luck  that  it  may  live.  That  course 
is  sometimes  pursued,  but  it  is  not  good  surgery ;  it  is 
reckless  surgery.  Should  it  die,  the  first  evidence  there- 
of will  be  a  septic  peritonitis,  in  all  probability  fatal. 

The  surgeon  can  with  propriety,  after  thorough  irriga- 
tion with  a  warm,  weak  antiseptic  solution  (Thiersch's 
boro-salicylic,  for  instance),  return  the  gut  to  the  belly, 
controlling  it,  however,  by  means  of  an  anchoring-thread 
of  large-sized  catgut  through  its  mesentery  ;  and  can  de- 
vote a  quarter  to  half  an  hour  in  work,  partly  on  the 
omentum,  if  present,  ligating  and  cutting  it  away,  and 
partly  on  the  canal,  dissecting  up  the  sac,  passing  but  not 
tying  the  stitches,  and  making  all  the  preparations  for  the 
operation  for  radical  cure.  It  is  assumed,  of  course, 
that  the  general  condition  of  the  patient  justifies  such  a 
prolonged  operation.  Finally,  the  gut  is  drawn  by  the 
anchoring  thread  into  view  again.  If  it  is  distinctly  bet- 
ter in  color,  the  thread  is  removed  and  the  radical  opera- 
tion completed.  If  the  gut  is  still  doubtful,  the  wound 
must  be  amply  enlarged  at  its  deepest  part,  the  gut  drawn 
forth  so  that  the  suspicious  portion  is,  if  possible,  several 
inches  from  the  peritoneal  cavity,  and  moist  iodoform 
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gauze  in  several  tiers  packed  as  closely  about  the  gut  at  its 
point  of  emergence  as  seems  safe  for  the  circulation  (this 
as  a  protection  to  the  peritoneal  cavity  in  case  of  unex- 
pected rupture  of  some  dead  spot,  with  fcecal  escape). 
The  mesenteric  thread  is  made  fast  to  the  skin,  and 
finally,  the  bowel  and  wound  are  enveloped  in  warm,  soft 
aseptic  cloths  (preferably  first  in  thin  rubber  tissue  which 
is  smoother)  wet  with  a  very  weak  antiseptic  solution. 
The  steady  temperature  desired — 100°  to  105°  F. — is  best 
maintained  by  means  of  Leiter's  coil — preferably  of  rub- 
ber tubing,  as  this  is  less  heavy  than  the  block  tin.  In 
houses  not  supplied  with  running  hot  water  the  heat  is 
maintained  by  sipbonage  from  a  bucket  of  very  hot 
water  placed  on  a  shelf  higher  than  the  patient.  The 
water  trickles  slowlj^  and  the  gut-temperature  is  regu- 
lated by  the  number  and  thickness  of  the  cloths  covering 
it.     (See  article  Fomentations,  Vol.  III.) 

The  patient  is,  of  course,  now  allowed  to  come  out  of 
anaesthesia.  At  intervals  of  an  hour  or  two  the  gut  is 
cautiously  uncovered  in  a  very  warm  air  as  before,  and 
examined.  Whenever  it  seems  safe  to  return  it,  the 
operation  may  be  completed,  and  very  probably  without 
anaesthesia,  especially  if  the  stitches  have  been  passed 
and  are  lying  loosel}-,  only  awaiting  tying.  On  the  other 
hand,  should  the  state  of  the  bowel  become  worse,  and 
death,  even  of  a  small  portion  of  it,  occur,  then  the  treat- 
ment to  be  adopted  is  the  same  as  if  this  state  of  things 
were  discovered  when  the  sac  was  first  opened. 

Part  of  the  gut  being  found  unquestionably  dead, 
there  are  three  courses  of  action  open  to  the  surgeon : 
(A.)  He  can  simply  leave  the  gut  and  wound  prepared, 
as  we  have  last  described  it,  and  await  events.  These 
will  be  sloughing  and  the  ultimate  escape  of  fseces,  con- 
taminating the  wound,  but  probably  not  its  deeper  parts, 
which  have  been  protected  by  the  thick  layers  of  gauze. 
The  gut,  if  not  adherent  to  the  sac  at  first,  will  become 
so  within  a  few  hours,  and  nature  will  make  the  artificial 
anus  unaided  further  by  the  surgeon.  Whenever  the 
deeper  dressing  is  changed — which  must  be  very  fre- 
quently— the  new  anus  is  carefully  closed,  the  wound 
irrigated,  dusted  with  iodoform,  the  iodoform-gauze  pack- 
ing removed  and  replaced  with  fresh.  Stitches  may  be 
taken  to  narrow,  but  not  to  close,  the  canal  about  the  gut, 
which  heals  by  granulation  from  the  bottom.  It  would 
be  unsafe  to  attempt  an  immediate  closure  by  suture,  as 
in  method  B,  of  a  wound  large,  deep,  and  irregular  in 
outline  which  has  been  poisoned  with  faeces. 

While  the  method  just  detailed  is  allowable,  it  seems 
to  the  writer  objectionable,  save  in  cases  where  sinking 
of  the  patient  demands  a  hasty  termination  of  the  opera- 
tion, or  where  the  sac  is  putrid  or  septic  to  any  extent. 
If  a  somewhat  longer  time  can  be  permitted — say  half  an 
hour — then  method  B  is  preferable,  and  is  the  one  actually 
employed  in  perhaps  the  greater  number  of  cases. 

(B.)  Here  the  artificial  anus  is  made  by  the  surgeon, 
not  by  nature,  and  without  waiting  for  spontaneous  rupt- 
ure of  the  dead  gut.  Under  this  head  we  have  choice  of 
three  plans,  and  no  fixed  rule  can  be  given  as  to  which  is 
always  preferable  : 

I.  Here  the  surgeon  amply  frees  the  constriction,  draws 
the  gut  out  and  (if  possible)  away  from  the  wound,  pro- 
tects the  wound  by  packing,  excises  the  necrosed  part, 
allows  thorough  faecal  evacuation,  cleanses  the  cut  ends, 
and  makes  an  immediate  artificial  anus.  If  an  entire 
loop  is  dead,  there  will,  of  course,  be  two  severed  ends. 
It  is  commonly  easy  to  recognize  the  proximal  end — be- 
ing that  one  which  contained  the  more  fajces  and  gas. 
But  commonly  both  ends  are  kept  open  by  sutures. 
The  steps  may  now  be  as  follows  :  The  peritoneal  coat 
of  the  gut  is  first  stitched  to  the  cut  edges  of  the  sac  by 
one  or  two  tiers  of  sutures,  and  then  the  musculo-mucous 
coat  to  the  skin.  Finally,  the  rest  of  the  uncontaminated 
wound  is  closed,  except  for  drainage ;  this  may  be  pro- 
vided for  by  a  rubber  drain,  or,  better,  by  loose  iodoform- 
gauze  packing,  escaping  below. 

II.  Here  the  constriction  is  freed  as  before.  Then  the 
peritoneal  coat  of  the  gut  is  sewn  to  the  cut  edges  of  the 
sac,  and  the  sac  may  be  to  the  skin.  The  remainder  of 
the  wound  is  sewn,  loosely  packed  or  drained,  as  in  I. 


Twenty-four  hours  are  allowed  to  pass  before  the  dead 
part  is  cut  away  (unless  it  ruptures  spontaneously),  when 
the  faeces  are  allowed  to  escape.  It  is  not  necessary,  but 
is  sometimes  done,  to  stitch  the  musculo-mucous  coat  to 
the  skin  after  cleansing. 

This  mode  of  procedure  (II.)  allows  time  for  firm  ad- 
hesions to  form,  giving  peritoneal  protection  from  septic 
infection,  and  is  identical  with  the  technique  used  in 
the  preliminary  steps  of  gastrostomy,  inguinal  colotomy, 
cholecystotomy,  etc. 

III.  Here  the  constricting  point  is  not  severed,  but 
otherwise  the  steps  are,  as  far  as  possible,  as  in  I.  It  is 
a  question  of  great  interest  whether  this  third  mode  is, 
or  is  not,  justifiable.  There  are  eminent  authorities  on 
both  sides.  Mitchell  Banks  has  put  his  views  very 
forcibly.  He  strongly  disapproves  of  severing  the  con- 
stricting point,  because  emptying  the  prolapsed  gut  will 
relieve  the  constriction,  and  the  more  readily  as  the 
fajces  in  these  cases  are,  he  says,  invariably  quite  liquid, 
and  because  "  the  only  result  of  this  [cutting  the  point  of 
tension]  is  that  the  protecting  barrier  which  divides  the 
still  aseptic  peritoneal  cavity  from  the  putrid  sac  is 
broken  down,  and  putridity  spreads  upward  into  the 
abdomen  and  kills  the  patient  by  rapid  septicaemic  poi- 
soning.    Why  break  down  this  valuable  wall  ? " 

The  writer  must  dissent  from  this  view  of  the  case,  and 
prefers  the  first  technique,  in  method  B,  for  several  rea- 
sons. First,  it  is  entirely  possible  to  prevent  sepsis  and 
peritoneal  infection,  if  the  wound  is  first  carefully  ir- 
rigated and  then  packed  with  iodoform  gauze  before 
the  drawn-out  gut  is  opened  and  allowed  to  empty  it- 
self. In  fact,  it  seems  to  me  more  feasible  by  this  means 
to  escape  infection  than  by  leaving  the  constriction,  which 
is  not  a  perfect  barrier  at  all  points  of  its  circumference, 
especially  after  the  tension  from  retained  fseces  is  re- 
moved. Second,  if  the  constriction  is  not  relieved,  it  is 
difficult,  if  not  dangerous  to  the  gut,  to  draw  it  out  and 
away  from  the  wound  before  emptying  it ;  and  if  it  is 
not  so  drawn  out,  the  wound  surely  runs  a  greater  risk 
of  infection.  Third,  it  is  not  a  fair  assumption  that  the 
constriction  is  always  due  to  a  "  swelling  of  the  loop  of 
gut "  (Banks) ;  it  is  often  caused  by  the  straining  of  an 
additional  and  unusual  loop  or  knuckle  into  the  inner 
ring  ;  therefore,  simply  to  empty  the  prolapsed  gut  is  not 
invariably  to  relieve  tension  at  the  neck  of  the  sack  ;  and 
a  small,  badly  nipped  knuckle,  deeply  placed,  could 
readily  be  overlooked  and  not  relieved  by  the  method 
advocated  by  Banks.  Fourth,  unless  the  gut  could  be 
easily  drawn  out,  a  serious  ulceration  caused  by  constric- 
tion, with  threatened  consequent  perforation,  would  be 
likely  to  be  overlooked. 

By  whatever  method  the  surgeon  makes  an  artificial 
anus,  he  should  contemplate,  in  hernial  cases,  a  subse- 
quent operation  to  close  this  opening  and  restore  the  con- 
tinuity of  the  bowel ;  and  this  should  be  attempted  just 
as  soon  as  the  patient's  general  condition  will  permit. 
Kocher  has  stated  that  every  case  under  his  care  (seven  in 
number)  of  artificial  anus  resulting  from  gangrene  has 
come  to  an  untimely  end  from  some  cause  more  or  less  di- 
rectly due  to  its  presence.  Within  a  very  few  weeks  the 
gut  below  the  lesion  shrinks  and  atrophies  considerably. 
And  if  the  small  intestine  be  the  part  affected,  this,  touch- 
ing so  closely  the  maintenance  of  the  patient's  nutrition, 
gives  an  additional  reason  for  hastening  the  closure  of 
the  artificial  anus,  the  technique  of  which  operation  does 
not  come  within  the  scope  of  this  discussion  ;  it  is  enough 
to  say  that  the  gradual  methods,  such  as  that  of  Dupuy- 
tren,  are  being  less  employed  of  late. 

Al  though  Kocher  has  had  such  unfortunate  results  with 
his  patients,  this  has  not  always  been  the  case.  There 
might  be  allowed  an  exception  to  the  rule  of  early  opera- 
tion to  cure  artificial  anus,  in  cases  where  only  a  small 
spot  has  sloughed,  and  where  the  large  gut  or  the  lower 
ileum  is  the  part  affected.  Several  cases  have  been  re- 
ported in  which  a  spontaneous  cure  has  occurred,  the  gut 
being  apparently  drawn  gradually  back  into  the  abdomen 
by  continued  vermicular  motion,  and  the  artificial  anus 
becoming  as  gradually  a  mere  fistula  which  has  finally 
closed.     Unless  the  patient's  nutrition  and  strength  seem 
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satisfactory,  however,  it  would  be  very  unwise  to  wait 
for  this  rare  occurrence. 

We  have  considered  two  of  the  three  methods  whereby 
we  may  treat  a  case  in  which,  on  opening  the  sac,  the  gut 
is  found  dead  ;  or  if  doiibtful,  has  subsequently  died. 

(C).  There  remains  a  third  method  which  deserves  at- 
tention, although  rare  of  application  and  unsafe  in  the 
hands  of  those  who  have  not  had  opportunity  to  practise 
it  upon  the  cadaver,  or  upon  the  lower  animals.  This  is 
the  resection  of  the  dead  part,  and  the  immediate  restora- 
tion of  the  continuity  of  the  gut  by  circular  enterorrhaphy, 
or  some  plan  similar  in  that  it  avoids  an  artificial  anus. 

The  advantages  of  this  mode  of  disposing  of  the  case . 
are  great.  At  one  stroke  the  patient  is  cured,  and  the  an- 
noyance and  danger  of  an  artificial  anus,  with  the  almost 
inevitable  subsequent  operation  or  operations  for  the 
abatement  of  this  nuisance,  are  avoided.  But,  on  the 
other  hand,  the  operation  is  long  and  trying,  and  there- 
fore one  which  extremely  few  cases  of  strangulated  hernia 
can  endure.  They  are  generally  relieved  by  surgery  late 
in  the  case,  unfortunately,  and  are  more  or  less  in  shock 
at  the  time  of  operation,  which  must  hence  be  as  brief  as 
possible.  The  actual  treatment  of  the  gut  and  mesen- 
tery alone,  takes  from  one  to  two  hours  in  accustomed 
hands.  It  requires  more  time  to  do  properly,  with  not  a 
stitch  too  tight  or  too  loose,  too  deeply  or  too  superficially 
placed,  than  anyone  realizes  who  has  not  tried  it.  I  have 
demonstrated  this  operation  now  about  fifty  times,  upon 
as  many  subjects,  in  my  operative  surgery  classes  at  the 
New  York  Polyclinic  ;  and  it  is  always  most  tedious. 
Since  speed  is  so  tremendous  a  factor  in  the  problem  of 
success  in  bowel-work,  we  shall  all  heartily  welcome  any 
device  which  cuts  short  the  duration  of  operation,  and 
yet  gives  a  perfect  result.     It  may  well  be  that  in  Dr. 


Pig.   4892.— Abbe's  Catgut  Eing.    At  present  single  threads,  and  not 
loops  as  in  the  cut,  are  used  in  uniting  the  two  rings. 

Robert  Abbe's  catgut  rings  (see  Fig.  4892) — an  improve- 
ment on  Dr.  N.  Senn's  decalcified  bone  plates,  seeming  at 
least  as  safe,  and  being  always  ready  at  hand — we  have 
the  means  of  saving  many  lives  through  point  of  lime. 
I  have  not  yet  had  an  opportunity  to  invert  the  gut-ends, 
close  each  with  Lembert  stitches,  point  the  overlapped 
ends  in  opposite  directions  (as  Abbe  has  suggested,  to  get 
a  continuous  and  not  an  opposing  peristaltic  wave  in  the 
two  ends),  and,  opening  the  two  sides,  apply  the  rings.    I 


should  think  that  quite  a  little  time  might  be  saved  by 
this  method  as  compared  with  circular  enterorrhaphy. 

It  the  surgeon,  however,  deems  it  safer  to  suture  the 
ends  by  the  Czerny  method,  previous  to  inversion  and 
the  Lembert  stitch,  then  nothing,  it  would  seem,  would 
be  gained  ;  for  twice  the  diameter  is  equal  to  two-thirds 
of  the  circumference  of  the  bowel ;  and  it  would  prob- 
ably take  no  longer  to  put  two  tiers  of  sutures  into  the 
remaining  third  than  to  open  the  sides,  insert  the  rings, 
fasten  them  by  their  threads,  and  then  take  the  few  Lem- 
bert stitches  advised  for  security. 

It  might  be  a  good  plan — both  with  the  idea  of  saving 
time  and  to  avoid  the  formation  of  the  csecal  pouches  on 
either  side  of  the  new  opening,  caused  by  the  occluded 
end  of  the  intestine — to  place  the  catgut  rings  within  the 
ends  of  the  gut,  as  an  aid  to  ordinary  circular  enteror- 
rhaphy. This  I  shall  try  at  the  first  proper  opportunity, 
provided  the  cadaveric  test  is  satisfactory.  (Dr.  Abbe's 
article  will  be  found  in  the  New  Yoi-k  Medical  Journal, 
March  23,  1889.) 

As  has  been  stated,  the  treatment  of  dead  gut  by  im- 
mediate resection  snd  enterorrhaphy  is  a  rarity  ;  so  much 
so  that  many  surgeons  in  a  long  and  active  practice  have 
never  had  an  opportunity  to  attempt  this  method.  It 
will  be  of  interest,  therefore,  to  relate  here  the  history  of 
a  case  in  which  the  writer  performed  this  operation,  and 
a  very  unusually  large  amount  of  the  bowel  was  excised. 
At  the  same  time,  the  conditions  which  made  this  step 
the  proper  one  will  be  indicated. 

I   was  called  to  see   Mrs.    M in  the  evening  of 

March  23,  1889.  She  is,  as  her  daughters  say,  "  at  least 
fifty-five  years  of  age  ;  "  has  had  a  rupture  twelve  years, 
for  which  she  has  worn  a  truss.  Twenty-four  hours  be- 
fore my  visit,  while  sweeping,  she  was  taken  with  severe 
pain  in  the  region  of  the  rupture.  The  truss  frequently 
allowed  the  gut  to  descend,  and  now  she  could  not  re- 
duce it.  Vomiting  immediately  set  in.  Her  family 
physician  now  attempted  taxis,  failed,  used  morphine  by 
needle,  and  ordered  a  poultice. 

Four  hours  previous  to  my  visit  the  vomiting,  which 
had  persisted  and  was  frequent,  became  faecal  in  odor  ; 
and  about  that  time,  too,  hiccough  began  and  was  very 
distressing.     The  local  pain  and  tenderness  continued. 

On  examination  I  found  a  hernia  on  the  left  side, 
about  the  size  of  a  large  fist,  painful  and  tender,  very 
tense,  and  without  impulse  on  coughing.  Gentle  taxis 
failed.  Poupart's  ligament  seemed  to  pass  about  to  the 
middle  of  the  tumor,  and,  the  parts  being  quite  fat,  I  was 
in  doubt  whether  I  had  to  deal  with  a  femoral  or  an  in- 
guinal hernia.  The  most  fixed  point  of  the  swelling 
seemed  the  lowest,  which  fact  pointed  toward  femoral  ; ' 
and  its  bulk  seemed  a  little  nearer  the  mid-point  of  Pou- 
part's ligament — a  little  farther  outward  from  the  sj'm- 
physis  pubis — than  would  be  the  case  with  a  complete 
inguinal  rupture.  Incision  subsequently  verified  the 
assumption  of  a  femoral  hernia.  The  patient's  general 
condition  was  fairly  good.  The  temperature  was  100.5° 
F.     Her  heart  and  kidneys  seemed  sound. 

I  advised  immediate  operation,  to  which  she  assented. 
The  operation  was  begun  two  hours  later,  at  10  p.m.  I 
was  assisted  by  Drs.  F.  A.  Manning,  H.  J.  Kelly,  J.  H. 
Brower  Browning,  and  two  of  my  students,  Messrs. 
Brickner  and  Van  Deusen.  I  consider  the  good  result 
obtained  to  have  been  largely  due  to  the  scrupulous  care 
and  attention  of  the  surgeons  named. 

As  the  first  step  the  bladder  was  emptied  ;  then  the 
entire  pubic  and  inguinal  region  and  both  labia  majora 
were  shaven,  and  the  parts  disinfected  with  ether  and 
with  a  solution  of  bichloride  of  mercury,  1  to  2,000.  A 
folded  bichloride  towel  was  packed  into  the  slit  of  the 
vulva,  and  all  the  regions  with  which  the  hands  of 
operator  or  assistants  or  instruments  of  any  kind  could 
possibly  come  in  contact  were  covered  with  towels  wrung 
from  the  bichloride  ;  so  that  the  only  exposed  surface  of 
skin  was  a  space  about  the  hernia  six  inches  by  four. 

I  considered  it  very  important  to  have  a  high  atmos- 
pheric temperature.  There  was  no  stove  or  other  heat- 
ing appliance,  nor  any  atmospheric  thermometer  as  a 
guide.     I  had  the  windows  closed,  and  lit  many  lamps 
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and  candles.  The  air  was  kept  so  -warm  that  everyone 
present  perspired  freely. 

An  incision  was  made,  in  the  long  axis  of  the  tumor, 
its  entire  length.  The  sac  upon  being  exposed  was  of 
course  freely  incised,  a  grooved  director  heing  used  to 
enlarge  the  original  small  point  of  incision. 

The  moment  the  sac  was  opened  a  considerable  mass 
of  omentum  protruded,  and  a  small  quantity  of  fluid  of 
offensive  odor  escaped  also.  A  long  loop  of  the  small 
intestine  was  found  strangulated,  almost  black  in  color, 
and  tense  with  gaseous  and  semifluid  contents.  Its  peri- 
toneal coat  was  smooth  in  most  places,  but  there  were  a 
few  small  ruptures  of  this  coat,  possibly  due  to  taxis. 
As  was  subsequently  discovered,  a  small  ulcer  at  the 
point  of  constriction,  of  some  depth,  threatened  perfora- 
tion, and  a  deep  groove  in  the  .gut  separated  the  sound 
from  the  unsound  portion. 

The  constriction  was  very  great — if  could  scarcely  have 
been  greater.  To  relieve  it  I  used,  as  the  safest  means  that 
could  be  employed,  the  smaller  blade  of  my  French-lock 
blunt-pointed  scissors,  curved  on  the  flat  and  rather  dull. 
This  was  cautiously  introduced,  the  convexity  toward  the 
gut,  and  then,  the  edge  being  slightly  turned  toward 
Gimbernat's  ligament,  this  was  divided  a  sufficient  dis- 
tance to  make  circulation  through  the  intestinal  vessels 
entirely  and  easily  possible. 

Although  the  gut  was  not  entirely  lustreless,  and  was 
not  sticky,  I  was  convinced  that  ft  was  dead.  Upon 
pinching  the  gut  sharply  (after  freeing  the  constriction) 
there  was  no  peristalsis,  and  the  very  dark  blood  squeezed 
away  by  the  finger  and  thumb  did  not  return,  even 
slowly.  I  determined  to  give  it  a  chance,  however,  and 
nearly  twenty  minutes  were  spent  awaiting  a  change  in 
its  state  ;  the  gut  and  the  entire  wound  being  meanwhile 
enveloped  in  soft  cloths  wrung  out  of  warm  bichloride 
solution,  1  to  10,000. 

At  the  end  of  this  time  no  change  whatever  was  no- 
ticed, either  in  the  gut  or  in  the  color  of  the  mesenteric 
vessels  nearest  it. 

Under  ordinary  circumstances  I  should  now  have  con- 
sidered excision  and  a  temporary  artificial  anus  the  best 
of  the  several  means  at  our  disposal. 

For  three  reasons  I  decided  in  this  instance  to  fol- 
low my  kelotomy  by  immediate  circular  enterorrhaphy. 
Pint,  my  patient  was  in  excellent  condition,  and  could, 
I  thought,  under  the  careful  anaesthesia  then  being  con- 
ducted, bear  a  much  longer  operation.  Second,  the  ap- 
pearance and  feel  of  the  gut,  with  which  I  have  had 
many  opportunities  to  familiarize  myself,  convinced  me 
that  it  was  a  part  of  the  jejunum  and  not  the  ileum,  and 
■hence  nutrition  with  an  artificial  anus  would  not  be  well 
maintained.  Third,  the  patient's  bowel  above  the  stran- 
gulation could  not  contain  much  faeces,  as  a  thorough 
movement  had  occurred  a  little  more  than  a  day  pre- 
viously, and  nothing  had  been  retained  in  the  stomach 
since  then.  Consequently,  great  pressure  from  retained 
gut-contents  would  not  be  brought  to  bear  against  my 
intestinal  sutures. 

My  first  step  was  to  ligate  off  with  catgut  the  masses 
of  omentum  present,  cut  them  away,  irrigate  carefully, 
and  return  the  stumps  to  the  abdomen.  Next,  several 
inches  of  healthy  gut  at  each  end  of  the  dead  loop  were 
drawn  out  of  the  abdomen.  The  gut,  its  mesentery,  and 
the  wound  were  thoroughly  irrigated.  In  order  to  pro- 
tect the  peritoneal  cavity  from  infection,  a  long  strip  of 
iodoform  gauze  was  packed  around  the  gut,  in  the  bot- 
tom of  the  wound,  as  firmly  as  was  thought  safe  for  the 
vascular  supply.  Then  the  mesentery  was  stitched  with 
cobbler's  sutures  of  catgut  a  distance  exactly  equal  to 
that  of  the  gut  about  to  be  removed,  and  on  a  line  about 
two-thirds  of  an  inch  from  the  gut.  This  suture  puckers 
the  mesentery  so  that  it  is  greatly  shortened.  Then  the 
gut  was  cut  with  scissors,  which  next  divided  the  mesen- 
tery as  near  to  the  sutures  as  seemed  safe.  Not  only  the 
dead  bowel  but  an  inch  or  more  of  that  which  seemed 
sound  was  removed  from  each  end,  this  step  being  really 
in  the  line  of  safety  rather  than  of  recklessness.  The 
amount  removed  in  this  way  measured  12f  inches.  This 
I  have  preserved,  together  with  a  part  of  the  omentum 


excised.  An  additional  small  piece  of  the  bowel  was  cut 
away  at  one  end  in  order  to  make  absolutely  sure  of  per- 
fect blood-supply  from  the  mesentery  there  ;  so  that  a 
foot  and  about  an  inch  of  intestine  were  lost  to  the 
patient. 

[This — if  we  accept  as  correct  the  lists  of  published 
cases  (one  hundred  and  fifteen  in  number)  recently  so 
carefully  collected  and  elaborated  by  Dr.  A.  J.  McCosh, 
of  this  city,  and  which  specify  death  or  recovery,  giving 
details  of  the  cases,  including  his  own — is  the  largest 
amount  of  gut  successfullj'  removed  at  an  immediate 
operation  for  strangulation  on  record  in  America ;  al- 
though not,  by  a  few  instances,  the  largest  in  the  world.] 

This  point  regarding  the  blood-supply  of  the  gut-ends 
is  of  extreme  importance.  The  severed  gut  must  not 
project  even  a  hair'sbreadth  beyond  the  cut  edge  of  the 
mesentery — otherwise  its  life  is  threatened  because  of  the 
peculiar  anatomical  distribution  of  the  arterial  supply. 

One  of  the  surgeons  present  now  held  the  intestine 
firmly,  so  as  to  occlude  it,  about  two  inches  from  either 
end.  These  two  inches  were  carefully  emptied  and  irri- 
gated, and  then  the  ends  were  approximated.  The  sutures 
employed  were  of  catgut,  and  interrupted.  Two  rows 
were  used  :  a  Czerny  (coaptating  the  musculo-mucous 
coat)  and  a  Lembert  (inverting  and  coaptating  the  peri- 
toneal coat).  In  sewing  the  musculo-mucous  layer  es- 
pecial care  was  devoted  to  the  intei-mesenteric  margin. 
This,  for  ease  of  work,  should  be  sewn  first  of  all.  I 
placed  a  mesenteric  stitch  (not  too  tight)  across  the  gap 
above  the  gut,  on  each  side,  to  re-enforce  this  weak  point. 
The  Lembert  sutures,  following  Sir  William  McCor- 
mac's  wise  advice,  were  so  drawn  as  not  to  force 
the  peritoneal  surfaces  together,  but  barely  to  appose 
them.  I  remembered,  too.  Dr.  J.  A.  Wyeth's  report  of 
a  case  of  his  own,  demonstrating  that  within  three  hours 
and  a  half  after  the  operation  the  line  of  contact  would 
be  completely  buried,  hidden,  and  protected  by  a  thick 
layer  of  fibrinous  exudate. 

The  stitches  were  placed  i  inch  apart,  and  were  not 
superimposed  ;  so  that  a  suture  was  present,  of  each  al- 
ternate kind,  for  each  -,V  inch.  The  needle  used  was  a 
common  small  cambric-needle  which  had  been  passed 
through  a  flame. 

After  a  final  irrigation  with  warm  1  to  4,000  bichlo- 
ride solution,  the  gut  was  returned  to  the  abdominal  cav- 
ity. The  hernial  sac,  in  accordance  with  the  method  of 
Mitchell  Banks  in  femoral  cases,  was  now  dissected  clean 
away,  clear  up  to  Gimbernat's  ligament ;  the  freshly  irri- 
gated wound  was  dusted  well  with  iodoform,  and  rather 
firmly  packed  with  iodoform  gauze,  which  was  carried  up 
as  far  as  the  peritoneum  ;  and  a  stout  bichloride-gauze 
dressing  was  applied.  The  duration  of  anaesthesia  was 
two  hours  and  three-quarters,  of  which  nearly  an  hour 
and  a  half  was  devoted  to  work  on  the  gut  and  mesentery. 

The  patient  stood  the  operation  remarkably  well,  there 
was  very  little  shock,  and  the  vomiting  and  hiccough 
ceased  immediately,  as  also  did  the  abdominal  pain.  A 
hypodermic  injection  of  morphine  with  atropine  was  ad- 
ministered at  once.  No  food  whatever  was  allowed  for 
twenty-four  hours,  and  but  little  water  ;  thereafter,  hot 
clam-juice  for  the  second  twenty-four  hours  ;  then  mat- 
zoon,  peptonized  milk,  and  Rudisch's  sarco-peptones  at 
the  patient's  option,  for  the  first  week,  but  no  other  food 
until  after  that  period.  The  bowels  moved  spontaneously 
and  painlessly  the  second  day.  (This  was  unusually  soon, 
for  such  cases.)  I  have  since  twice  moved  them  freely 
by  a  glycerine  enema  ;  but  usually  she  has  a  satisfactory 
daily  movement  without  medication. 

The  temperature  did  not  go  above  101°  F.  (vaginal), 
but  remained  between  100°  and  101°  for  five  days  ;  after 
this  it  became  normal.  The  dressing  was  first  changed 
a  week  after  the  operation,  because  it  had  shifted  a  little, 
exposing  the  lower  and  inner  angle  of  the  wound. 
Under  irrigation  the  packing,  even  the  deepest,  came 
away  almost  without  pain.  Her  hips  being  elevated,  the 
irrigating  fluid  still  filled  the  wound  and  did  not  run 
into  the  abdominal  cavity — showing  that  an  exudation 
had  covered  and  occluded  the  peritoneal  opening.  Prob- 
ably it  was  this  localized  necessary  and  aseptic  peri- 
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tonitis  which  had  caused  the  slight  elevation  of  tempera- 
ture mentioned. 

The  wound  was  completely  healed  about  a  month  after 
the  operation.  Two  weeks  later  the  patient  was  allowed 
to  get  up,  without  a  truss ;  which,  it  is  hoped,  may  be 
permanently  abandoned.  Tlie  wound  healed  thus  gradu- 
ally, because  of  the  repeated  firm  packings,  preventing 
rapid  filling.  Thereby  the  cicatrix  becomes  denser  and 
more  resisting  than  would  otherwise  be  the  case. 

It  is  not  my  intention  to  discuss  the  relative  advan- 
tages of  the  dozen  or  more  methods  of  suturing  gut ; 
these  are  elaborated  in  most  systematic  treatises  on  sur- 
gery, and  are  constantly  receiving  additions  in  recent 
writings.  If  simple  circular  enterorrhaphy  is  to  be  done 
without  rings  or  other  aids,  it  seems  to  rae  that  no 
method  combines  speed  with  safely  to  a  greater  degree 
than  the  Czerny-Lembert,  and  yet  its  speed  is  all  too  little 
in  most  cases. 

A  word  with  regard  to  sutures  and  ligatures.  I  used 
catgut,  and  it  has  been  used  a  number  of  times,  notably  in 
two  recent  instances  reported  by  Dr.  C.  K.  Briddon.  But 
I  think  most  surgeons  advocate  silk  boiled  in  an  antiseptic 
solution.  My  catgut  was  taken  direct  from  the  liquid 
which  I  have  employed  of  late,  and  which  I  think  keeps 
the  gut  aseptic  and  strong  in  a  very  satisfactory  way  : 
namely,  a  saturated  solution  of'  bichloride-washed  iodo- 
form in  sulphuric  ether.  The  raw  commercial  gut  is 
first  immersed  in  ether  to  remove  its  fat ;  and  after  a  few 
days  is  put  permanently  in  the  iodoform-ether.  Although 
the  "  iodoform  question  "  is  yet  unsettled,  still,  because  of 
Dr.  Or.  de  Ruyter's  demonstration  that  a  solution  of  iodo- 
form in  alcohol  and  ether  is  capable  of  penetrating  tissues 
better  than  one  in  ether  alone,  I  shall  hereafter  add  al- 
cohol to  the  iodoform-ether.  I  doubt,  however,  if  it  is 
much  of  an  improvement  on  the  simple  ethereal  solution, 
since  the  fact  that  ether  can  extract  all  the  oil  from  the 
catgut  shows  its  penetrating  power  in  this  instance  ;  and 
because  iodoform  is  much  more  soluble  in  ether  (1  to  5.3) 
than  in  alcohol  (1  to  80).  Of  course,  the  solution  in  eitlier 
case  does  not  reach  the  tissues  to  be  sewn  or  ligated,  as 
the  gut  taken  out  for  use  becomes  dry  almost  at  once. 

Dr.  Nicholas  Senn's  demonstration — that  by  the  time 
forty-eight  hours  have  elapsed  after  the  gut  is  sutured, 
the  cementing  of  tlie  apposed  serous  surfaces  is  so  great 
that  even  severe  internal  pressure  will  not  part  the  lips 
of  the  wound — gives  me  confidence  that  there  is  no  dan- 
ger that  the  catgut  will  be  absorbed  too  soon.  And  yet 
one  has  a  greater  feeling  of  security  when  aseptic  silk  is 
used. 

In  the  case  just  related,  the  writer  was  bothered  a 
little  by  the  fact  that  so  much  intestine  was  removed  that 
there  was  quite  a  noticeable  difference  in  the  calibre  of 
the  two  ends.  Beginning  at  the  intermesenteric  point 
and  working  round  gradually  with  the  sutures,  there 
was  a  little  wrinkle  in  the  larger  end  to  overcome  before 
completing  the  circle.  In  a  future  case  this  would  be 
avoided  by  putting  the  second  stitch  just  half-way  round 
the  circumference,  the  third  and  fourth  midway  between 
these,  and  so  on.  In  other  words,  it  should  be  sewn  ac- 
cording to  the  rule  in  other  wounds — always  dividing  the 
spaces  into  halves,  by  our  stitches.  After  doing  this 
completely  by  the  Czerny  method,  the  peritoneal  stitches 
could  easily  be  placed  in  any  order. 

For  microscopical  purposes  it  is  very  proper  to  distin- 
guish all  the  coats  of  the  gut ;  to  describe  in  their  order 
the  peritoneal,  the  longitudinal  and  circular  muscular 
coats,  the  submucosa,  the  muscularis  mucosae,  and 
the  balance  of  the  mucous  layer.  But  it  is  as  well  to  ex- 
plain, for  the  benefit  of  those  who  have  never  worked  on 
the  gut,  and  who  do  not  get  a  clear  idea  from  their 
books  on  this  point,  that  in  the  small  intestine,  at  least, 
there  are,  for  us  as  practical  surgeons,  only  two  layers 
which  we  can  distinguish  during  operations  :  A  thin 
outer  layer,  the  peritoneum,  which  retracts  quite  a  little 
when  cut,  and  a  thicker  layer,  including  everything  else. 
And  in  some  portions  of  the  small  intestine — especially 
the  lower  part  of  the  ileum — the  entire  thickness  of  tlie 
gut-wall  is  so  trivial  that  the  wall  is  quite  translucent. 

To  prevent  danger  of  tearing  out,  the  Lembert  sutures 


should  pass  a  little  into  the  layer  beneath  the  peritoneum. 
We  do  not  stitch  directly  through  the  intestinal  walls  for 
fear  of  fiEcal  material  following  the  track  of  the  thread, 
by  capillarity,  and  infecting  the  peritoneum. 

It  is  important  to  be  able  to  recognize  the  region  of  the 
alimentary  canal  to  which  a  given  prolapsed  and  ne- 
crotic toop  belongs,  both  for  prognosis  and  because — as 
in  the  history  just  given — it  may  afllect  our  choice  in  se- 
lecting the  proper  operation.  The  colon  and  the  ctecum 
require  no  discussion  ;  the  bands  of  the  former  and  the 
size  of  the  latter  settle  the  question  at  once.  But  in  the 
small  gut  there  are  four  points  which  guide  us  some- 
what toward  a  correct  conclusion  :  (a)  The  diameter  of 
the  jejunum  averages  J  inch  more  than  that  of  the  ileum 
• — 1-i  inch  for  the  former,  IJ  for  the  latter  ;  (6)  the 
jejunum  feels  decidedly  thicker  than  the  ileum,  both 
because  the  former  has  an  abundance  of  valvulse  con- 
niventes  and  because  its  walls  are  actually  somewhat 
thicker  ;  (c)  if  the  excised  piece  be  split  open  the  pres- 
ence or  absence,  relatively  speaking,  of  these  valves 
will  be  a  guide  ;  (rf)  Peyer's  patches  being  so  much 
more  numerous  as  we  go  down  toward  the  distal  end  of 
the  ileum,  if  the  excised  loop  contain  a  patch,  and  if  it 
be  oval  rather  than  round,  this  points  to  the  ileum.  The 
paler  color  of  the  ileum  in  the  normal  state  is,  of  course, 
no  guide  in  strangulated  hernia,  and  the  relative  thick- 
ness to  the  feel  would  only  be  decisive  to  one  familiar 
practically  with  the  difference  in  this  respect. 

The  points  given  can  hardly  help  us  ahcays  to  distin- 
guish different  parts  of  the  small  intesttoe,  but  they 
mark  quite  sharply  the  characteristics  of  the  duodenum 
and  upper  part  of  the  jejunum  as  contrasted  with  the 
lower  part  of  the  ileum. 

In  the  case  under  discussion  the  great  length  excised 
precluded  the  possibility  of  taking  a  V-shaped  piece  out 
of  the  mesentery  ;  and,  indeed,  I  cannot  see  the  advan- 
tage of  doing  this  in  any  case.  The  stitches  might  cut 
off  some  of  the  blood-supply  to  the  gut-wound  ;  more- 
over, the  time  spent  in  coaptating  and  suturing  the  edges 
is  a  needless  prolongation  of  the  operation  ;  and  so,  I 
think,  is  the  suturing  of  these  mesenteric  edges  after  cut- 
ting between  the  cobbler's  sutures  and  the  gut. 

It  seems  best,  by  way  of  preventing  bleeding,  to  make 
these  latter  stitches  before  dividing  either  the  intestine  or 
its  mesentery. 

There  is  a  suggestion  regarding  irrigation  which  may 
perhaps  not  come  amiss.  This,  I  think,  should  be  near- 
ly continuous  during  the  sewing,  and  of  simple  warm 
water,  or  better,  because  even  less  irritating,  weak  salt 
water — of  a  temperature  of  at  least  100°  F.  If  very  dis- 
tinctly warm  to  the  hands,  say  105°  or  110°,  the  additional 
warmth  will  only  have  the  soothing  effect  of  a  poultice  ; 
while,  on  the  other  hand,  the  slightest  chilling  or  drying 
of  the  gut  would  tend  toward  shock.  For  the  same  rea- 
son, I  think  the  heat  of  the  operating  room,  previously 
■mentioned,  to  be  essential  in  cases  demanding  exposure 
of  the  bowels. 

In  another  instance,  perhaps,  I  should  scratch  lightly 
with  my  needle  the  peritoneal  surfaces  to  be  apposed,  in 
order  to  hasten  agglutination,  as  recommended  by  Senn. 
This  I  did  not  think  of  at  the  time. 

Turning  now  to  the  question  of  radical  cure  of  hernia — 
this  naturally  presents  itself,  following  a  discussion  of 
the  proper  treatment  of  strangulation  ;  for,  whenever 
the  patient's  condition  will  permit  it,  an  attempt  should 
always  be  made  to  effect  a  complete  cure,  as  a  part  of  the 
same  operation  which  relieves  the  constricted  gut.  It  is 
hardly  profitable  to  quibble  over  the  question  whether  a 
"  radical "  cure  is  really  possible.  Most  surgeons  believe 
that  it  is  possible  in  a  majority  of  cases,  and,  at  the  worst, 
the  truss  which  a  returning  rupture  may  necessitate  will 
only  need  to  be  a  light  one.  Whether  or  not  it  is  wisest 
for  the  convalescent  from  a  radical  operation  to  go  un- 
supported by  a  truss  is.  still  an  undecided  point.  The 
greater  number  of  surgeons  approve  of  the  truss  here. 
Those  who  object  to  it  think  that  the  constant  pressure 
of  the  pad  tends  to  thin  the  walls  and  weaken  the  mus- 
cles about  the  inguinal  canal.  My  own  impression  is 
that  two  factors  shQuld  guide  us  :  The  question  of  strain- 
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ing,  and  the  duration  of  recumbency  during  convales- 
cence. Those  whose  work  does  not  demand  muscular 
effort  nor  straining,  and  who  have  not  a  chronic  cough, 
nor  chronic  constipation,  and  those  who  have  been  able 
to  spend  two  or  three  weeks  in  bed  after  their  wound 
has  healed,  thereby  allowing  a  greater  consolidation  of 
newly  healed  tissues  before  they  are  subjected  to  tension 
— these  are  they  who  should  be  permitted  to  discard  all 
support,  whether  of  truss,  pad,  or  simple  bandage. 

Several  of  the  modern  methods  whereby  radical  cure 
is  sometimes  effected  have  been  fully  discussed  in  a  pre- 
ceding volume.  Spanton's  strephotome  and  Wood's  sub- 
cutaneous suturing  have  not  found  much  favor  in  this 
country,  perhaps  because  they  are  not  daylight  methods. 
Heaton's  method,  by  astringent  injections,  is  unscientific  ; 
it  does  not  obliterate  the  sac,  and  merely  condenses  and 
shrinks  the  tissues  about  it,  thereby  narrowing  its  calibre. 
This  stenosis,  under  constant  pressure  from  above,  will 
probably  not  be  permanent.  In  the  hands  of  a  surgeon, 
other  methods  will  lead  to  much  more  brilliant  results. 
Among  those  who  fear  the  knife,  Heaton's  method  will 
often  palliate  and  sometimes  cure.  The  cutting  opera- 
tions for  this  purpose,  in  careful  and  judicious  hands, 
are  not  serious  in  prognosis.  Dr.  Macewen  has  reported 
a  series  of  eighty-one  cases,  without  a  death.  In  twenty- 
nine  of  these  strangulation  had  been  present. 

Perhaps  the  following  plans  are  at  this  day  those  most 
in  vogue  among  surgeons,  in  attempting  radical  cure  of  in- 
guinal hernia  :  A.  The  methods  of  Czerny,  Banks,  Nuss- 
baum,  and  Sewel.  B.  Those  of  Riesel  and  Barker.  G.  That 
of  Ball.    D.  That  of  Macewen.    E.  That  of  McBurney. 

In  all  of  these  and,  in  fact.  In  any  modern  scientific 
attempt  to  effect  a  cure  here,  the  treatment  of  the  sac  is 
the  essence  of  the  whole  matter.  If  this  is  not  completely 
obliterated, — if  any  peritoneal  depression  or  pouch,  how- 
ever small,  is  left  at  the  deep  ring,^ — then  the  method, 
whatever  it  may  be,  will  probably  prove  an  ultimate  fail- 
ure. The  gut  or  omentum  will  descend  again,  little  by 
little,  pushing  its  pouch,  the  sac,  before  it. 

Before  describing  individual  methods,  it  may  be  well 
to  say  a  word  or  two  regarding  the  situation  of  the  rings, 
and  our  anatomical  guides  thereto.  The  deep  ring  lies 
just  above  the  middle  of  Poupart's  ligament,  and  almost 
directly  over  the  sheath  of  the  external  iliac  (common  fe- 
moral) vessels  ;  that  is,  a  line  at  right  angles  with  the 
ligament  would  cut  the  middle  of  both  sheath  and  ring. 
This  point  is  easily  made  out,  as  Poupart's  ligament  ends 
at  a  distinctly-felt  spinous  process,  above  and  below.  The 
statement  here  made  does  not  agree  with  that  in  the  an- 
atomical text-books,  which  puts  the  deep  ring  midway 
between  the  anterior  superior  spine  of  the  ileum  and  the 
gymphysia  (not  spine)  of  the  pubes.  A  series  of  dissec- 
tions, however,  has  convinced  me  that  normal!}'  the  mid- 
dle of  this  ring  is  over  the  middle  of  Poupart's  ligament. 
In  old  oblique  hernia,  however,  this  ring  is  so  dragged 
down  toward  the  superficial  one,  and  the  inguinal  canal 
is  thereby  so  shortened,  that  sometimes  there  is  actually 
no  lateral  difference  between  the  seat  of  the  deep  ring 
and  that  of  the  superficial  one  ;  and  this  fact,  of  course, 
makes  a  radical  cure  very  difficult  of  accomplishment, 
as  the  path  for  re-escape  of  the  gut  would  then  be  very 
short,  direct,  and  easy. 

To  find  the  superficial  ring,  feel  for  Poupart's  ligament, 
which  can  be  rolled  under  the  fingers  and  cannot  be  mis- 
taken. Follow  this  downward  and  Inward,  and  it  will 
be  found  to  end  at  a  distinct  spine — that  of  the  pubes. 
In  fat  subjects,  if  the  spine  is  not  easily  felt  at  first,  press 
very  firmly  and  steadily,  and  the  adipose  tissue  will  melt 
away  to  either  side  of  the  finger,  so  that  in  a  minute  this 
bony  point  is  easily  recognized.  The  superficial  ring  is 
always  found  just  above  the  spine,  extending  half  an 
inch  or  so  both  outward  and  inward.  And  the  inguinal 
canal  connects  the  two  rings,  lying  just  above  Poupart's 
ligament. 

My  reason  for  giving  these  latter  and  threadbare  facts 
in  this  way  is,  that  in  so  many  works  on  operative  surgery 
a  number  of  measurements  are  recommended  to  enable 
one  to  locate  the  superficial  ring.  If  these  are  accurate 
it  will  be  found,  after  the  spot  is  carefully  located  there- 


by, that  it    exactlj'  overlies  the  easily-felt  spine  of  the 
pubes.     Therefore  such  rules  are  quite  unnecessary. 

It  is  assumed — if  we  are  not  operating  for  strangulation 
— that  the  patient's  bowels  have  been  moved,  and  prefer- 
ably with  castor-oil,  which  is  most  thorough  and  still 
unirritating  ;  also,  that  the  bladder  is  emptied  ;  and  that 
the  parts  are  shaven  and  disinfected.  The  thigh  should 
be  slightly  flexed,  and  a  free  incision  made,  the  mid-point 
of  which  is  over  and  somewhat  above  the  superficial  ab- 
dominal ring.  The  skin  is  retracted  downward.  By 
this  little  point  of  Mr.  Kendall  Frank's,  the  skin-wound 
does  not  correspond  with  the  line  of  buried  sutures,  and 
is  somewhat  further  removed  from  the  region  of  possible 
urinary  or  fsecal  contamination.  So  much  for  rules  gen- 
erally applicable. 

A.  The  sac  is  now  exposed,  opened  over  a  moderate 
extent  to  make  sure  that  there  are  no  adhesions  within  ; 
for  it  must  be  completely  empty.  Should  adhesions  or 
omental  masses  be  found,  the  treatment  should  follow 
the  lines  already  formulated  in  discussing  strangulation. 
If  the  hernia  be  found  to  belong  to  the  congenital  type, 
so  that  the  finger  passed  downward  in  the  sac  feels  it  to 
be  a  tunic  of  the  testicle,  then  the  sac  should  be  severed 
a  little  above  the  testicle,  the  lower  part  being  closed  by 
sutures  to  make  a  tunica  vaginalis. 

For  irrigation  within  the  sac,  warm  Thiersch's  solution 
— the  boro-salicylic — is  excellent,  being  unirritating. 
Care  should  be  taken,  if  work»upon  the  sac-contents  is 
necessary,  to  prevent  blood  and  irrigating  fluid  from  en- 
tering the  abdominal  cavity,  by  packing  a  stout  aseptic 
sponge,  controlled  by  a  catgut  or  silk  cord,  into  the  neck 
of  the  sac,  for  the  time  being. 

By  careful  blunt  dissection  the  sac  should  now  be  de- 
tached completely  from  its  surroundings,  and  cleared  up 
to  the  deep  ring,  being  pulled  as  far  as  possible  out  of 
the  inguinal  canal.  The  hard  feel  of  the  vas  deferens  is 
a  guide  in  separating  the  cord  from  the  sac.  Sometimes, 
even  with  exercise  of  the  greatest  care,  where  firm  ad- 
hesions exist  between  the  cord  and  sac,  the  vas  has  been 
cut.  Dr.  A.  G.  Gerster  has  reported  such  a  case.  Re- 
cognizing the  nature  of  the  accident,  he  adopted  an  in- 
genious expedient  to  attempt  restoration  of  continuity. 
"  A  short  piece  of  stout  catgut  was  introduced  into  the 
patent  ends  of  its  lumen,  and  the  duct  was  united  by 
four  fine  catgut  sutures." 

The  detached  sac  is  now  ligated  firmly — with  chromic 
gut,  aseptic  silk,  or  simple  stout  aseptic  catgut — at  the 
highest  point  at  which  the 
ligature  can  be  applied  ;  the 
fundus  is  divided  about  half 
an  inch  below  this  point,  and 
removed,  and  the  stump  is 
pushed  well  up  into  the  deep 
ring.  To  prevent  slipping 
of  the  ligature,  some  sur- 
geons when  tying  transfix 
the  sac  with  a  doubled 
thread,  ligating  off  the  two 
halves  separately. 

Dr.  Gerster  has  suggested 
and  practised,  instead  of  the 
ordinary  method,  the  purse- 
stringsuture.  Thetechnique 
of  its  application  is  clearly  seen  in  Fig.  4893,  taken  from 
his  work  on  Surgery.  This  suture,  while  completely 
shutting  off  the  peritoneal  cavity,  does  not  entirely  pre- 
vent circulation  of  blood  in  the  short  stump  left  after 
section  of  the  sac.  That  this  shall  live  is  an  obvious  ad- 
vantage. 

The  subsequent  steps  of  method  A,  after  dissecting 
out,  tying  off,  and  cutting  away  the  sac,  have  for  their 
object  the  narrowing  of  the  inguinal  canal.  The  surgeon 
has  to  pass  a  suture  through  (1)  the  conjoined  tendon  and 
external  oblique  aponeurosis,  on  the  one  hand,  and  the 
mid-point  of  Poupart's  ligament  on  the  other,  or  as  near 
the  middle  as  possible.  This  stitch,  bringing  outward 
the  conjoined  tendon,  is  a  very  important  one  in  helping 
to  restore  the  normal  valve-like  action  here.  In  passing 
it,  avoid  including  the  deep  epigastric  or  external  iliac 


Fig.  4893. — Purse-string  Suture 
employed  for  Occluding  the  Neck 
of  the  Hernial  Sac.  (After 
Gerster.) 
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vessels,  or  the  spermatic  cord.  (2)  A  suture  a  little 
lower,  through  the  conjoined  tendon  and  external  pillar 
of  the  superficial  ring.  (3)  A  stitch  through  both  pillars 
of  this  ring — and  so  on.  The  stitches  are  placed  at  inter- 
vals of  about  one-third  of  an  inch,  and  usually  from  four 
to  seven  are  used.    The  material  employed  by  Mitchell 


Fig.  4894. — On  the  left  ■  is  one  of  Dr.  Macewen's  needles  ;  they  are 
made  of  one  piece  of  steel.  In  the  middle  is  the  folded  sac.  The 
right-hand  figure  (modified  from  those  of  Dr.  Macewen)  is  intended 
to  show  his  mode  of  suturing  the  internal  ring.  The  index-finger  in 
front  of  the  folded  sac  is  separating  the  peritoneum  round  the  in- 
ternal ring.  The  suture  a,  &,  has  penetrated  the  conjoined  tendon  at 
two  places,  first  from  without  inward  near  its  lower  border,  and  sec- 
ondly from  within  outward,  as  high  up  as  possible,  a  loop  being  thus 
left  on  the  abdominal  aspect  of  the  conjoined  tendon.  At  a'  and  6' 
the  two  ends  of  the  above  suture  have  been  passed,  separately 
threaded  on  needles,  from  within  outward,  through  Poupart's  liga- 
ment below,  and  through  the  transversalis  and  obliquus  above.  (Cop- 
ied from  W.  H.  A.  Jacobson's  "  The  Operations  of  Surgery.") 

Banks,  preferably,  is  silver  wire,  so  thick  that  a  single 
knot  will  hold,  with  the  ends  cut  close,  and  without  any 
twisting  or  any  second  knot ;  silk  is  his  second  choice. 
Czerny  differs  only  in  that  he  prefers  silk  for  his  sutures. 
Macewen  advocates  the  chromic  acid  gut  so  prepared  as 
not  to  be  absorbed  short  of  from  fourteen  to  twenty-one 
days.  The  stitches  should  all  be  introduced  before  tying 
any  of  them.  Finally  tie  them,  beginning  with  the  high- 
est and  going  downward  in  order.  ^^jj:' — --— 
Before  tying  each  and  every  stitch,        '-^^  ~~ 

the  cord  should  be  examined  and  left 
free.  Drainage  is  accomplished  by 
means  of  a  small  rubber  tube  (Czerny), 
or  a  bundle  of  horse-hair  (Banks),  or  a  ^ 
decalcified  chicken-bone  tube  (Mac- 
ewen) ;  and  finally  the  skin-wound  is  _j 
coaptated  and  sutured. 

B.  The  method  of  Riesel  and  of    ^ 
Barker.     Here  the  incision,  as  before,    j 
exposes  the  superficial  ring  freely,  and     . 
Riesel  also  splits  the  anterior  wall  of 
the  canal  clear  up  to  the  deep  ring. 
He  then  ties  the  neck  of  the  sac  at  as  ~"      «i^ '-"»' 

high  a  point  as  possible.  The  fundus 
of  the  sac  is  left  in  situ,  helping  to 
make  a  resisting  mass  here,  its  cavity  being  obliterated. 
Part  of  the  anterior  wall  of  the  canal  is  cut  away  ;  trans- 
verse deep  sutures  are  introduced,  in  much  the  same  man- 
ner as  in  method  A,  but  beginning  high  up,  at  the  deep 
ring  ;  and  finally  the  skin  is  sutured. 

Barker  does  not  split  the  anterior  wall  of  the  canal. 
The  sac  Is  separated  at  its  neck,  and  tied  opposite  the 


superficial  ring.  Its  neck  and  the  stump  are  drawn  up 
the  canal  and  against  the  deep  ring  by  means  of  thread- 
ing needles  on  the  ends  of  the  ligature  about  the  sac,  and 
passing  these,  guided  by  the  finger,  each  along  the  canal, 
and  then  through  the  aponeurosis  of  the  external  oblique 
at  points  opposite  the  boi'ders  of  the  deep  ring,  where  they 
are  tied.  Three  or  four  more  deep  sutures,  again  of 
silk,  are  passed  across  the  walls  of  the  canal,  high  up, 
and  across  the  borders  of  the  superficial  ring,  all  sutures 
being  superficial  to  the  spermatic  cord.  This  method 
resembles  that  of  Riesel  in  that  both,  after  tying  off  the 
sac,  leave  the  lower  portion  of  it  in  the  canal  perma- 
nently. 

G.  The  method  of  Mr.  C.  B.  Ball  consists  in  stitching 
the  twisted  stump  of  the  sac  to  the  pillars  of  the  superficial 
ring.  The  sac  is,  as  in  Czerny's  method,  isolated  clear 
up  to  the  deep  ring,  is  ascertained  to  be  empty,  is  seized 
by  a  pair  of  wide-jawed  forceps  at  its  neck,  and  gradu- 
ally and  gently  twisted.  On  the  average,  four  or  five  en- 
tire revolutions  are  enough  ;  but  his  rule  is  to  continue  tor- 
sion until  it  seems  as  if  further  attempts  would  cause  a 
rupture.  By  this  time  the  peritoneum  beyond  the  deep 
ring  will  probably  have  been  included  somewhat,  and  a 
laparotomy  would  show  curved  lines  of  peritoneum  ra- 
diating from  the  internal  ring. 

The  twist  is  now  maintained  while  the  neck  of  the  sac 
is  ligated  with  stout  catgut,  and  while  two  strong  silk 
sutures  are  passed  through  it  distally  to  the  ligature. 
These  stitches  are  each  made  to  include  the  inner  and 
outer  pillar  of  the  superficial  ring,  and  come  out  through 
the  skin  half  an  inch  from  the  wound.  The  sac  cannot 
now  untwist,  and  it  is  cut  away  distally  to  the  sutures 
just  named,  which  are  next  tied  over  lead  plates,  so 
placed  as  to  relieve  the  skin  tension. 

Objections  to  this  method  would  seem  to  he  the  possi- 
bility of  twisting  in  a  small  knuckle  of  gut  adherent  at 
or  near  the  deep  ring,  and  a  possible  peritoneal  rupture 
from  slight  excess  of  twisting. 

D.  The  method  of  Dr.  William  Macewen  is  the  one 
which  is  now  most  employed,  at  least  in  this  city.  Of  all 
the  longer  lists  of  published  cases  reported  by  various 
operators,  his  statistics  as  to  success  have  been  the  most 
hrilliant.  Stated  briefly,  his  method  consists  in  retaining 
the  entire  sac,  detached  as  far  as  to  its  neck,  and  crum- 
pling it  into  a  wad  which  is  forced  against  the  deep  ring 
and  left  there  ;  the  canal  and  the  superficial  ring  being 
at  the  same  operation  narrowed  by  suture. 

Dr.  Macewen  freely  exposes  the  superficial  ring  and 
the  sac  below  this.  He  dissects  out  and  examines  the  sac 
as  described  in  method  A,  but  any  adherent  connective  or 
adipose  tissue  is  carefully  preserved  as  a  part  of  the  sac 
mass,  which  makes  therefore  a  larger  plug  than  would 
otherwise  be  the  case.  The  sac  is  not  only  stripped  up 
to  the  deep  ring,  but  the  peritoneum  around  that  ring  is 
also  separated  for  about  half  an  inch. 


Fig.  4bt»5.— Copied,  by  permission,  from  McBiirney. 

A  stitch  is  now  secured  firmly  into  the  distal  extremity 
of  the  sac,  and  then  passed,  in  a  proximal  direction,  sev- 
eral times  through  and  through  the  sac  (backward  and 
forward,  like  a  shuttle)  ;  so  that,  when  pulled  upon,  the 
sac  becomes  folded  on  itself  like  a  curtain,  constituting 
a  pad  (see  Fig.  4894).  The  thread  is  now  attached  to 
a  hernia  needle,  or  any  long,  slightly  curved  needle. 
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Fig.  4696. — Copied,  by  penuifiBion,  from  McBurney. 

which  is  carried  up  the  canal  and  brought  out  through 
the  abdominal  muscles  at  a  point  one  inch   above  the 
deep  ring.   By  pulling  up  the  skin  the  point  of  the  needle 
comes  out  of  the  muscles  just  below  it— that 
is,  without  penetrating  the  skin. 

By  pulling  on  this  suture  the  folded  sac  is 
drawn  up  the  canal  and  through  the  deep 
ring,  forming  "a  boss  or  bulwark  "on  its 
peritoneal  aspect,  which  projection  is  intended 
to  shed  to  either  side  the  intestinal  waves  of 
peristalsis. 

Next,  the  thread  is  secured  by  a  few  stitches 
taken  in  the  external-oblique  aponeurosis,  or 
else  by  tying  over  a  bit  of  decalcified  bone 
drainage-tube. 

Finally,  the  freshened  canal  is  narrowed, 
and  the  action  of  the  conjoint  tendon  as  an 
obdurator  restored  as  much  as  may  be,  by 
sewing  this  to  Poupart's  ligament  at  a  point 
on  the  latter  as  far  out  toward  the  anterior 
superior  spine  of  the  ilium  as  is  possible,  and 
also  to  the  transversalis  and  oblique  muscles 
here.  The  rest  of  the  canal  and  the  pillars^ 
of  the  superficial  ring  are  also  sewn,  as  de- 
tailed in  method  A.  The  peculiar  method 
of  inserting  these  first  stitches  is  illustrated  in 
the  cut,  which  also  shows  one  of  Macewen's 
needles  for  this  purpose.  These  are  made  with  the  curve 
turned  either  to  the  right  or  to  the  left.  While  a  con- 
venience, they  are  not  a  necessity  for  the  proper  per- 
formance of  the  operation. 

Macewen  applies  a  sublimate  gauze  and  wood-wool 


dressing.  "As  a  rule,  a  portion  of 
elastic  webbing  is  placed  over  the  mar- 
gin of  the  pad  (of  d  essings)  to  secure 
it  firmly."  The  patient,  in  bed,  has  the 
shoulders  and  knees  slightly  raised, 
to  relax  the  tissues  about  the  canal. 
The  dressings  are  not  disturbed  un- 
til two  or  three  weeks  later,  unless 
stained,  or  when  the  patient  shows  an 
abnormally  high  temperature. 

When  they  are  removed  the  wound 
is  found  healed ;  but  a  fresh  pad  is  ap- 
plied, to  continue  pressure.  The  pa- 
tient is  allowed  to  get  up  in  from  four 
to  six  weeks  after  the  operation,  but 
does  no  work  until  the  end  of  the 
eightliweek.  Lifting  or  straining  is 
permitted  only  after  the  third  month. 
Adults  engaged  in  laborious  occupa- 
tions are  advised  to  wear  a  belt :  not 
'^  otherwise,  save  in  the  case  of  those 

"  of  very  lax  habit." 

The  writer  has  used  this  surgeon's 
exact  language  in  several  parts  of  the 
foregoing  description. 
In   children,   and    occasionally    in 
other  cases,  the  sac  may  be  so  thin  that  it  is  impossible 
to  make  a  clean  and  unbroken  dissection  of  it  as  above. 
It  may  be  gangrenous,  or  otherwise  unfit  to  use.     Some- 
times, too,  the  entire  bulk 
of  the  folded  sac  is  quite 
too  small  to  plug  at  all 
effectively    the     internal 
ring.     In  cases  of  congen- 
ital hernia  this  is  apt  to  be 
true,  -as   the    lo*er   part 
of  the  sac  must  remain  to 
form  a  tunica  vaginalis. 


Fio  4898  —Copied,  by  permiBSion,  from  MoBuiuey, 


Fig.  4897. — Copied,  by  permission,  from  McBurney. 

And  finally,  a  portion  of  the  large  intestine,  which  is  de- 
void of  peritoneal  covering,  may  possibly  present  itself, 
and  hence  there  will  be  no  sac. 

Of  course,  in  the  great  majority  of  cases,  these  objec- 
tions to  Macewen's  method  do  not  obtain  ;  and  statistics 
show  that  in  responsible  and  experienced  hands  it  is  a 
reliable  operation. 

E  Finally,  we  come  to  the  method  advocated  by  Dr. 
Charles  McBurney.     The  consideration  of  this  is  not 
deferred  until  the  last  because  the  writer  regards  it  as  ob- 
jectionable.   Quite  the  reverse  is  the  case  ;  and  it  is  dis- 
cussed later  for  the  reason  that 
it  is  of  more  recent  date  than 
any  of  those  named  heretofore. 
-V,    It  has  now  had  a  fairly  suffi- 
cient length  of  time  in  which 
to  demonstrate  its  qualities,  so 
that  surgeons  can  better  form 
a  verdict.     Dr.  McBurney  first 
devised  and   used  it  in  1886. 
Briefly  stated,  the  steps  are,  en- 
tire removal  of  the  sac  at  the 
peritoneal  level,  and  open  treat- 
ment of  the  wound,  which  after 
healing  presents  a  thick  scar  to 
oppose  return  of  the  rupture. 
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Dr.  McBurney  calls  attention  to  the  objections  just 
mentioned  regarding  operations  which  we  have  discussed, 
and  further  points  out  the  absurdity  of  attempting  per- 
manently to  unite  the  pillars  of  the  superficial  ring  by 
means  of  sutures.  These  pillars  were  never  meant  by 
nature  to  lie  in  contact ;  their  edges  also  are  too  thin  to 
readily  unite.  Permanent  stitches  holding  them  together 
are  bound  ultimately,  if  gradually,  to  cut  through,  allow 
ing  separation  of  the  edges,  and  this  will  be  hastened  by 
every  motion  of  the  flat  muscles 
of  the  abdomen.  Further,  such 
suturing  offers  no  resistance  at 
all  against  descent  of  a  hernia 
through  the  deeper  ring  and  the 


parative  ease,  and  the  sac  from  its  environment ;   and 
these  steps  should  be  begun  high  up  and  continued 
downward.     It  also  enables  the  surgeon   to  strip  with 
case  and  safety  the  neck  of  the  sac  away  from  the  ab- 
dominal walla  for  a  short  distance  inside  the  deep  ring 
(Fig.  4898)  ;  and  to  tie  off  the 
sac  higher  and  more  evenly 
^      than  by  any  other  plan      An 
autopsy  m  a  case  that  died 
''  _j         from  causes  foreign   to   this 


canal.  Therefore,  suturing,  to 
be  of  any  value,  should  mainly 
be  of  a  nature  to  obstruct  the 
pathway  of  the  gut  at  its  be- 
ginning ;  and  Dr.  McBurney 
claims  that,  by  the  blunt  dis- 
section of  the  sac  always  ad- 
vocated, such  surfaces  as  are 
coaptated  by  the  buried  sutures 
(the  conjoint  tendon  and  Pou- 
part's  ligament,  for  example), 
are  not  very  likely  to  unite 
firmly .  Further,  assuming  that 
they  have  so  united,  there  is 
still  a  space  above  and  to  the  outer  side  of  the  conjoint 
tendon  which  cau  offer  no  resistance  beyond  that  of 
loose  areolar  tissue  to  a  commencing  new  sac,  caused  by 
repeated  impact  from  within.  He  thinks,  too,  that  the 
great  success  of  Macewen  is  due  to  perfect  obliteration 
of  the  sac,  rather  than  to  successful  obstruction  from  his 
sewing. 

McBurney's  incision  begins  a  little  outside  of  the  deep 
ring,  and  is  carried  across  the  canal,  the  superficial  ring, 
and  a  sufficient  distance  below  (Figs.  4895  and  4896. 
These  and  the  following  cuts  are  used  by  permission). 
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Fig.  4900. — Copied,  by  permission,  from  Dr.  McBurney, 

Following  the  method  of  Riesel,  the  aponeurosis  of  the 
external  oblique  muscle  is  cut,  beginning  at  the  super- 
ficial ring  and  running  parallel  with  Poupart's  ligament 
and  a  little  above  it,  up  to  and  slightly  beyond  the  outer 
border  of  the  deep  ring,  thereby  opening  the  front  of  the 
canal  from  end  to  end  (Fig.  4897.)  This  enables  the 
operator  to  separate  the  cord  from  the  sac  with  com- 
VoL.  VIII.— 30 


Copied   by  permission,  from  Dr.  McBurney, 


subject,  some  time  after  being  subjected  to  this  opera- 
tion, showed,  according  to  Dr.  Abbe,  who  was  present, 
a  perfectly  smooth  peritoneum  opposite  the  deep  ring, 
marked  by  a  punctate  cicatrix  only. 

Prior  to  ligation — which  is  done  with  either  stout  silk 
or  catgut — the  sac  is  opened  for  examination  of  its  con- 
tents, as  heretofore  described ;  and  during  ligation  it  is 
held  vertically  while  the  index-finger  of  an  assistant  is 
kept  deeply  in  its  neck,  to  prevent  a  nipping  of  the  gut  or 
omentum.  The  ligature  is  tightened  over  the  tip  of  his 
finger,  and  flush  with  the  general  peritoneum  (Fig.  4899), 
after  which  the  sac  is  cut  away  as  close 
to  the  ligature  as  safety  will  permit. 

Dr.  McBurney  believes  that  a  firm, 
deep,  and  solid  cicatrix  will  offer  the 
greatest  resistance  to  return  of  the  gut ; 
and  judging  by  analogy,  there  is  no 
reason  why  it  should  not  be  permanent 
when  once  formed.     He  makes  the  two 
walls  of  his  wound  as  nearly  solid  and 
homogeneous  as  possible,  by  from  four 
to  eight  stout  catgut  or  silk  stitches 
placed  on  each  side  (Fig.  4900).     These 
^_,    should  invert  the  skin  and  go  through 
^^^v^-    -<^     '     M  the  abdominal  layers  down  to  the 
'^' '     '  transversalis  fascia,  on  their  own  side 

of  the  wound.  Now,  the  wound  must 
heal  from  the  bottom.  But  it  is  too 
wide,  and  therefore  two  or  more  heavy 
sutures  are  placed  across  it,  drawing  the  edges  so  that 
the  average  width  of  the  space  between  the  lips  of  the 
wound  shall  be  from  one-fifth  to  one-fourth  inch.  These 
last  sutures  pass  down  to,  but  not  through,  the  abdominal 
muscles,  and  are  tied  over  pledgets  of  iodoform  gauze,  in 
order  to  prevent  their  cutting.  The  wound  is  now  irri- 
gated, dusted  with  iodoform,  and  packed  firmly  with 
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iodoform  gauze  to  the  very  bottom.  This  firm  packing 
prevents  an  cedema,  which  otherwise  occurs,  and  inter- 
feres with  granulation.     Fig.   4901   shows  the  wound 
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Fig.  4901. 


packed  and  ready  for  the  superficial  dressing.  The  scro- 
tal or  labial  wound  is  sewn  without  packing,  and  may  be 
drained  from  below  if  thought  advisable. 

An  ample  bichloride  gauze  dressing  is  applied  and 
bound  securely  in  place.  A  large  square  of  rubber  tis- 
sue, having  a  hole  for  the  penis  in  its  centre,  is  put  in 
place  ]'ust  beneath  the  bandage.  In  women,  especially, 
it  is  well  to  catheterize  for  some  days  to  avoid  risk  of 
soiling  the  wound.  In  children,  for  the  same  reason,  a 
shellac-coated  plaster-of -Paris  dressing  is  advisable.  The 
dressing  is  changed  and  renewed  as  before,  at  the  end  of 
five  or  six  days ;  subsequently  every  four  to  six  days. 
The  average  time  required  for  complete  healing  is  from 
five  to  six  weeks  ;  at  the  expiration  of  which  time  the 
patient  will  have  a  very  strong  cicatrix  ;  hence  the  delay 
for  this  length  of  time  in  bed  is  advantageous,  enabling 
the  subject  to  discard  the  truss  altogether.  In  fact.  Dr. 
McBurney  strongly  disapproves  of  the  truss,  believing 
that  its  constant  pressure  tends  to  cause  weakness  of  the 
scar. 

A  theoretical  objection  to  the  operation  under  discussion 
would  be  that  the  spermatic  cord  might  become  con- 
stricted by  pressure  from  the  inevitable  contraction  of 
the  scar-tissue  with  which  it  lies  in  contact.  As  an  actual 
fact,  however,  this  has  never  occurred,  and  the  cord 
takes  care  of  itself. 

The  advantages  claimed  for  this  method  are  : 

1.  That  in  inguinal  hernia  one  is  able,  after  laying  open 
the  canal,  very  evenly  and  completely  to  tie  off  the  sac, 
and  so  obliterate  it. 

2.  That  the  wound  being  open,  no  drainage  is  required, 
and  the  risk  of  abscess  and  septic  complications  is  re- 
duced to  a  minimum.  Since  the  great  majority  of  deaths 
from  attempted  radical  cure  have  occurred  either  from 
septic  troubles  or  from  haemorrhages,  and  since  many 
men  attempt  cutting  operations  who  are  not  entirely 
familiar  with  aseptic  technique,  this  is  undoubtedly  the 
safest  of  the  true  radical  operations. 

3.  That  the  walls  of  the  canal  are  united  throughout 
by  strong  cicatricial  tissue. 

4.  That  it  is  rapid,  and  applicable  to  every  form  of  in- 
guinal hernia. 

I  have  gone  much  into  detail  here,  giving  often  Dr. 
McBurney's  exact  language,  believing  that  the  method 
warrants  it.  Surgeons  generally  are  regarding  it  at  pre- 
sent with  growing  favor.  And  if  tried  at  all,  it  is  simple 
justice  to  the  method  and  to  its  author  to  employ  it  as  he 
has  directed.  Robert  H.  M.  Dawbarn. 

INTUSSUSCEPTION.  History.— Obstruction  of  the 
intestines  was  known  to  the  ancients,  who  grouped  it 
with  peritonitis  and  other  affections  giving  similar  symp- 
toms, under  the  name  "  ileus."  Thus  Hippocrates  spoke 
of  clAfoj,  literally  the  Latin  volvulus  ;  but  it  is  evident 
from  his  description  that  this  name  was  suggested  not 
by  the  anatomical  displacement  known  to  us  as  volvulus. 


or  twisting  of  the  bowel,  but  rather  by  the  supposition 
that  the  disease  was  situated  in  the  intestine,  the  peristal- 
tic movements  of  which  were  already  known.  It  may 
be,  however,  that  the  twisting  character  of  the  pain,  or 
perhaps  the  visible  peristalsis  sometimes  noticed  in  intes- 
tinal obstruction,  gave  the  reason  for  the  name.  Aretaios 
limited  the  term  ii\i6s  to  cases  in  which  only  the  small 
intestine  was  involved,  the  similar  affections  of  the  large 
intestine  being  called  by  him  x'^P*"')"'*  (x"P''».  a  string, 
and  e^a,  to  boil,  or  Stttu,  to  bind).  Galen,  however, 
gave  the  latter  name  to  those  cases  of  h\f6s  in  which  a 
tumor  could  be  found  in  the  region  of  the  small  in- 
testine. 

Intussusception  was  the  first  form  of  intestinal  ob- 
struction to  be  recognized  pathologically,  being  veri- 
fied by  autopsy  as  early  as  the  sixteenth  century. 
We  are  indebted  to  Peyer,'  Ruysch,'  and  Haller' 
for  the  first  descriptions ;  and  Peyer,  at  least,  inves- 
tigated the  subject  by  experiments  upon  animals. 
Before  their  time,  ileus  had  been  considered  a  ner- 
vous affection,  and  this  view  is  actually  clung  to  by 
Billard  as  late  as  1837. " 
That  form  of  intussusception  which  occurs  in  the 
death-agony,  the  "intussusception  of  the  dying,"  was 
first  recognized  and  distinguished  from  the  clinical  form 
by  Louis,^  Baillie,'  and  his  translator,  Soemmering,' and 
also  by  Voigtel,'  who  saw  it  in  animals. 

Laparotomy  was  performed  for  this  form  of  obstruc- 
tion at  a  very  early  date.  In  1692  Nuck,  a  Dutch  physi- 
cian, caused  a  surgeon  to  open  the  abdomen  of  a  patient 
and  reduce  an  intussusception,  with  a  successful  result. 
In  1700  Bonetus  also  had  a  successful  case  of  laparotomy 
for  intestinal  obstruction  ;  but  whether  the  form  of  ob- 
struction found  was  intussusception  is  not  beyond  ques- 
tion. In  1810  Ohle  had  a  fatal  case  of  laparotomy  for 
intussusception,  and  in  1824  Fuchsius  was  able  to  save 
the  life  of  a  patient  by  operation.  After  that  time  the 
operation  became  much  more  common,  and  the  writer  of 
this  article  found  seventy-one  operations  for  intussus- 
ception among  the  828  cases  of  laparotomy  for  acute 
intestinal  obstruction  performed  from  1873  to  1887  in- 
clusive. 

In  modern  times  the  statistical  analyses  of  Leichten- 
stern,  Rafinesque,  Treves,  and  Braun,  and  the  experi- 
mental work  of  Nothnagel,  are  the  most  noteworthy  con- 
tributions to  our  knowledge  of  this  disease.  These  and 
others  will  be  referred  to  in  the  course  of  the  article. 

Dbpinition. — Intussusception  has  been  variously  de- 
fined, but  to  get  a  clear  idea  of  all  its  aspects  it  is  neces- 
sary to  combine  the  different  points  of  view  taken  by  the 
numerous  definitions.     The  old  physician,  Velse,  defines 

intussusception  as  the 
disappearance  of  one 
part  of  the  bowel  into 
its  adjacent  part  when 
it  is  driven  into  the 
latter  ("  Quum  .  .  . 
impulsa  .  .  .  ab- 
sconditur ").  Gay  de- 
scribes it  as,  anatom- 
ically, an  inversion  ; 
surgically,  an  intesti- 
nal hernia.  Treves 
defines  it  as  the  pro- 
lapse of  one  part  of 

FIG.  4902.-Diagrammatic  Sections  of  an  "'6  bowel  into  the 
Intussusception.  A,  Longitndinal  ;  B,  lumen  ot  an  unmeUl- 
transversc.    o,  external  layer  ;  i>,  middle    ately   adjoining  part. 

layer ;  c,  internal  layer.  Cruveilhier  very  hap- 

pily compares  it  to  a  partial  inversion  of  a  finger  of  a 
glove. 

The  characteristics  of  the  lesion  can  best  be  made  clear 
by  describing  the  way  in  which  it  can  be  produced  in  the 
intestine  of  a  cadaver.  One  hand  compresses  the  bowel 
so  as  to  reduce  it  to  the  smallest  possible  bulk,  and  then 
thrusts  it  into  the  next  adjacent  part,  held  by  the  other 
hand  in  such  a  way  as  not  to  diminish  its  lumen.  The 
compressed  part  is  urged  into  the  other  as  one  would  in- 
sert the  fingers  into  a  tight  glove.     An  intussusception 
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consists  of  three  layers  of  intestinal  wall  (see  Pig.  4902) : 
the  internal  layer,  continuous  with  the  normal  intestine 
at  one  end  of  the  intussusception  ;  the  middle  layer, 
where  the  wall  of  the  intestine  returns  upon  itself,  be- 
ing bent  back  outside  of  the  internal  layer ;  and  the  ex- 
ternal layer,  forming  the  sheath  of  the  whole,  and  con- 
tinuous with  the  normal  bowel  at  the  other  end  of  the 
intussusception.  The  middle  layer  is  continuous  with  the 
internal  layer  at  one  end,  and  with  the  external  layer  at 
the  other.  The  peritoneal  surfaces  of  the  internal  and 
middle  layers  are  in  contact,  and  the  mucous  surfaces  of 
the  middle  and  external  layers,  the  middle  layer  being 
turned  inside  out,  while  the  other  two  preserve  their 
normal  position  in  this  respect. 

The  external  layer  or  sheath  is  called  the  intussus- 
cipiens  ;  the  two  other  layers,  being  contained  within  the 
external  layer,  are  together  called  the  intussusceptum. 
The  apex  is  the  free  extremity  of  the  intussusceptum 
which  projects  into  the  cavity  of  the  intussuscipiens,  and 
the  neck  is  that  part  of  the  intussusceptum  which  is  con- 
stricted by  the  edge  of  the  intussuscipiens  at  the  point 
where  the  middle  layer  turns  back  again  to  form  the  ex- 
ternal layer  or  sheath.     By  some  authors  the  constricting 


made  in  the  classification  of  intussusceptions  is  that  be- 
tween the  clinical  or  inflammatory  intussusceptions  and 
the  intussusceptions  of  the  dying,  which  form  just  as  life 
is  passing  away.  The  clinical  intussusceptions  are  also 
called  inflammatory,  because  they  almost  invariably  show 
some  inflammatory  changes  when  examined  at  autopsy, 
while  the  intussusceptions  which  form  in  the  death- 
agony  are  entirely  free  from  them.  The  intussuscep- 
tions of  the  dying  are,  of  course,  without  clinical  impor- 
tance, but  from  an  anatomical  stand-point  no  difference 
can  be  found  between  them  and  the  clinical  form ;  and 
as  the  mechanism  of  their  formation  must  be  the  same, 
they  should  be  carefully  studied  for  the  sake  of  the  light 
which  they  throw  upon  the  etiology  of  the  disease.  The 
characteristics  which  serve  to  identify  the  intussuscep- 
tions of  the  dying  at  autopsy  are  their  retrograde  direc- 
tion, the  apex  being  turned  toward  the  stomach-end  of 
the  intestine,  their  small  size,  their  ready  reducibility,  as 
no  adhesions  are  found,  and  their  occurrence  in  consider- 
able numbers.  It  is  the  rule  to  find  several  in  one  body, 
and  exceptionally  ten,  or  even  more.  As  we  shall  pres- 
ently see,  the  clinical  intussusception  is  usually  single, 
almost  invariably  directed  toward  the  anus-end  of  the 


Fig,  4903. — Ileo-CEecal  Intussoeception.  (Prom  RafineBque.)  A,  ileum  ;  B,  transverse  colon  ;  C,  descending  colon ;  D,  ascending  colon  (mucous  sur- 
face) ;  B,  crecura  (mucous  surface)  ;  F,  vermiform  appendix  ;  G,  sound  passed  into  the  vermiform  appendix ;  H,  H,  sound  passed  through  the  ileo- 
csecal  valve  and  the  ileum  ;  K,  ileum,  mucous  surface  exposed  by  incisions  in  the  walls  of  the  bowel. 


edge  of  the  intussuscipiens  is  also  included  in  the  term 
neck,  but  if  it  is  necessary  to  give  a  name  to  this  part  it 
should  rather  be  called  the  collar. 

It  follows  from  this  formation  that  there  are  two  cy- 
lindrical spaces  between  the  layers  of  the  intussusception, 
one  between  the  external  and  middle  layers,  lined  with 
mucous  membrane  and  continuous  with  the  cavity  of 
the  bowel ;  the  other  between  the  internal  and  middle 
layers,  lined  with  peritoneum,  and  continuous  with  the 
peritoneal  cavity.  In  the  space  between  the  internal  and 
middle  layers  lies  the  mesentery  belonging  to  the  loop  of 
intestine  that  forms  the  intussusceptum,  folded  upon  it- 
self, and  d]-agged  in  by  the  traction  of  the  intussuscep- 
tum in  its  efforts  to  pass  on  down  the  bowel,  and  thus 
moulded  into  the  shape  of  a  cone,  being  thickest  at  the 
neck. 

Fkequkncy. — According  to  Leichtenstern,  in  1,153 
cases  of  intestinal  obstruction,  excluding  congenital  ob- 
struction, stenosis  of  the  rectum,  and  the  various  forms 
of  hernia,  there  were  443  cases  of  intussusception,  about 
thirty-eight  per  cent.,  so  that  this  is  one  of  the  most  fre- 
quent forms  of  occlusion  of  the  bowels. 

Vaeietebs. — One  of  the  important  distinctions  to  be 


intestine,  shows  more  or  less  marked  changes  from  dis- 
turbed circulation,  which  render  it  difficult  of  reduction, 
and  it  may  attain  a  considerable  size. 

The  varieties  of  intussusception  may  be  classified  ac- 
cording to  the  part  of  the  intestine  which  is  involved. 
This  anatomical  classification  divides  them  into  those  in 
the  small  intestine,  enteric ;  those  in  the  colon,  colic  ; 
those  in  the  rectum,  rectal  ;  and  two  forms  which  are 
found  at  the  ileo-caecal  valve.  If  the  valve  retains  its 
integrity,  and  is  pushed  forward  into  the  colon  at  the 
head  of  the  intussusception,  we  have  the  ileo-csecal  form, 
two  subvarieties  of  which  can  be  distinguished.  In  the 
more  common  of  these  subvarieties  the  caecum  becomes 
inverted  with  the  valve,  and  assists  in  the  formation  of 
the  middle  layer  (see  Fig.  4903).  In  the  rarer  subvariety 
the  inversion  begins  at  the  junction  of  the  colon  and 
ca3cum,  and  the  latter  forms  part  of  the  internal  layer, 
being  advanced  parallel  with  the  ileum,  and  at  the  apex 
of  the  intussusception  'two  openings  can  then  be  found, 
one  being  the  ileo-ca3cal  valve,  and  the  other  leading  into 
the  cavity  of  the  csecum.  This  latter  subvariety  is  so 
rare  that  it  might  almost  be  omitted  from  the  list. 

In  the  other  form  of  intussusception,  which  occurs  at 
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tlie  ileo-caBcal  valve,  the  valve  itself  gives  viaj,  and  the 
lower  part  of  the  ileum  is  inverted  or  prolapsed  through 
it  into  the  colon ;  hence  it  has  received  the  name  ' '  ileo- 


Age. 


Before  11  years 

Between  13  and  20  years. 
Between  21  and  40  years. 
Between  41  and  60  years . 
Over  60  years 


Fig.  4904. — Ileo-colic  Intussusception.   (From  Brann. )  a,  Vermiform  appendix ;  a',  orifice   of  vermiform 
appendix,  near  ileo-ctecal  valve ;  6,  invaginated  ileum  ;  c,  ascending  colon, 

colic  "  (see  Fig.  4904).  Leichtenstern  and  Treves  suppose 
that  the  mechanism  of  the  ileo-colic  intussusception  is 
the  same  as  that  of  the  prolapse  of  the  rectum  at  the 
anus,  but  it  is.not  clear  why  it  might  not  also  take  place 
toy  the  growth  of  an  intussusception  in  the  lower  part  of 
the  ileum  in  the  ordinary  method — by  simple  advance  of 
the  apex  of  the  intussusception  already  formed,  forcing 
its  way  through  the  ileo-csecal  valve.  But  we  shall  re- 
turn to  this  question  when  we  consider  the  mechanism 
of  intussusceptions  in  general. 

In  the  small  intestine,  intussusception  is  almost  en- 
tirely confined  to  the  ileum  and  the  last  part  of  the  je- 
junum, being  most  frequent  in  the  latter  situation,  ac- 
cording to  Treves.  According  to  Leichtenstern  they 
are  most  frequent  in  the  lower  ileum,  and  next  at  the 
ileo-jejunal  junction.  From  the  latter  author  we  obtain 
the  following  table  : 

Bdative  Fi'equency  of  the  Various  Foi-rns  of  Intussusception. 

Cases.  Per  cent. 

Ileo-cffical 212  44 

Enteric 142  30 

Colic 86  18 

Ileo-colic 39  8 

These  figures  show  that  while  nearly  one-half  of  the 
cases  are  ileo-caecal,  and  nearly  a  third  are  in  the  small 
intestine,  still  eight  per  cent,  are  of  the  ileo-colic  variety. 
It  is  important  to  note  that  one  case  in  twelve  or  thirteen 
is  of  the  ileo-colic  form,  for  the  very  existence  of  this 
variety  was  denied  by  many  writers  upon  the  subject 
before  Leichtenstern's  time.  There  are  a  few  rare  cases 
of  intussusception  of  the  duodenum  on  record. 

Etiology. — Among  the  predisposing  causes  of  intus- 
susception, its  frequency  in  infants  and  in  the  male  sex 
must  be  noticed.  The  statistics  as  to  sex  vary  in  their 
exact  proportions,  but  the  greater  frequency  of  the  dis- 
ease in  the  male  cannot  be  disputed.  Thus  Leichten- 
stern found  it  to  occur  1.8  time  in  the  male  to  once  in 
the  female,  calculating  upon  443,  cases.  Gay,  in  1,289 
cases,  found  the  proportion  1.11  in  the  male  to  1  in  the 
female  ;  but  during  the  first  year  of  life  the  proportion 
was  1.8  to  1,  the  figures  growing  gradually  more  equal 
as  adult  age  was  approached.     Rafinesque,  in  his  collec- 


tion of  fifty-one  chronic  cases,  found  intussusception  to 
occur  in  males  three  times  as  frequently  as  in  females, 
which  is  all  the  more  remarkable  as  the  proportion  of 
adults  is  so  great  in  this  class  of 
cases.  It  need  scarcely  be  said 
that  no  reason  is  known  for  this 
greater  liability  to  intussuscep- 
tion upon  the  part  of  the  male 
sex. 

Age  is  a  still  more  important 
factor  in  the  predisposition  to 
intussusception.  During  the 
first  three  months  of  life  intus- 
susception is  extremely  rare,  but 
in  the  second  three  months  it  is 
more  common  than  at  any  other 
period  of  life.  Leichtenstern 
found  that  twenty-nine  per  cent, 
of  his  cases  occurred  before  the 
first  year  of  life  had  passed,  and 
forty-six  per  cent,  before  the 
eleventh  year  ;  while  thirty-six 
per  cent,  of  the  entire  number 
of  cases  were  between  eleven 
and  forty  years  of  age,  and  only 
sixteen  per  cent,  over  that  age. 
Treves  gives  some  figures  of  the 
relative  occurrence  of  the  acute 
form  at  various  ages,  obtained 
by  a  comparison  of  the  results 
of  various  statisticians  ;  and  add- 
ing to  them  Rafinesque's  figures 
for  the  chronic  variety  of  intus- 
susception, calculated  upon  51 
cases,  we  obtain  the  following : 


Frequency  of  Intussusception  at  Various  Ages. 


Acute  cases. 

Chronic  cases. 

Per  cent. 

Per  cent. 

53 

28 

12 

10 

20 

47 

11 

12 

4 

4 

From  this  table  it  can  be  seen  at  a  glance  that  children 
under  ten  years  of  age  are  most  liable  to  acute  intussus- 
ception, while  the  chronic  form  is  more  likely  to  attack 
the  adult.  From  398  *  cases  in  which  both  the  age  of 
the  patient  and  the  location  of  the  intussusception  were 
given,  Leichtenstern  constructed  the  following  table  : 


Relation  of  the  Age  to  the  Situation  of  the  Intussusception. 

Age. 

Total 
cases. 

Ileo-cffi- 
cal. 

Enteric. 

Colic. 

Ileo-colic. 

During  Istyear. 

2  to    5  years... 

6  to  10  years, . . 
11  to  40  years  . . 
Over  40  years . . . 

112 
39 
29 

164 
64 

Per  cent. 
70 
49 
41 
40 
83 

Per  cent. 
6 
13 
38 
42 
42 

Per  cent. 
19 
25 
21 
10 
14 

Per  cent. 
4 
13 

'8 
10 

We  are  at  once  struck  by  the  fact  that  in  children  not 
over  one  year  of  age  (who  furnish,  as  we  have  seen ,  twenty- 
nine  per  cent,  of  the  cases  of  intussusception),  the  ileo- 
cecal variety  occurs  in  nearly  three-fourths  of  the  cases, 
and  the  ileo-colic  and  enteric  forms  are  very  rare.  More- 
over, in  children  under  eleven  years,  although  the  pro- 
portion of  ileo-csecal  cases  diminishes  steadily  up  to  that 
age,  the  average  of  colic  cases  remains  very  high,  being 
from  a  fifth  to  a  fourth  of  the  whole  number.  Accord- 
ingly, the  number  of  enteric  intussusceptions  does  not 
greatly  increase  until  the  sixth  year  of  life  is  reached. 
The  well-known  fact  that  the  mobility  of  the  cascum  and 
the  entire  colon  is  so  much  greater  in  early  childhood 

*  By  an  arithmetical  error  Leichtenstern's  total  in  this  table  is  made 
368  in  the  original. 
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than  later  in  life,  readily  explains  the  greater  frequency 
of  intussusceptions  involving  the  large  intestine  at  that 
period  ;  for,  as  will  soon  be  shown,  mobility  of  the  gut  is 
a  prerequisite  of  intussusception. 

But  little  is  known  of  the  exciting  causes  of  intussus- 
ception, the  following  table,  altered  from  a  similar  one 
of  Leichtenstern,  showing  all  that  can  be  extracted  from 
the  histories  of  reported  cases  upon  this  point.  In  a  total 
of  587  cases,  the  history  was  sufficiently  complete  in  320 
to  allow  conclusions  to  be  drawn  as  to  the  cause. 


Per  cent. 
35 


14 


Causes  of  Intussusception. 

Cases. 

Taken  suddenly  ill  while  in  good  health Ill 

Mechanical  causes  (polypi  L3U  cases],  cancer,  strict- 
ure, undigested  food,  and  foreign  bodies) 64 

Falls,  blows  upon  the  abdomen,  violent  exertion. .      26 

Irregularities  of  the  bowels,  viz.  : 

Diarrhoea 21" 

Dysentery    5 

Bectal  gonorrhoea 4       .o 

Colic  from  "  taking  cold  " 6 

Constipation 4 

Simply  "irregularities" 6, 

Various  complicating  diseases  (hernia,    cholera, 
pregnancy,  and  childbed,  etc.) 73  23 

Total 320 

From  these  figures  a  third  of  the  cases  are  seen  to  be- 
gin without  warning,  and  without  apparent  cause,  and 
probably  this  proportion  is  below  what  it  should  be,  for 
.some  of  the  other  assumed  causes  are  far  from  being 
proven.  According  to  many  authors,  including  Treves, 
the  disease  appears  to  be  more  frequent  in  those  who  are 
in  delicate  health  (anaemia,  cardiac  disease,  phthisis),  or 
convalescing  from  severe  disease.  But  Leichtenstern  ex- 
pressly states  that  in  his  collected  cases  the  contrary  is 
the  rule,  for  it  more  frequently  attacked  robust  individ- 
uals. Rafinesque's  small  collection  is  about  equally  di- 
vided among  the  weakly  and  the  strong.  Many  cases 
had  some  previous  irregularity  of  the  bowels,  such  as 
•diarrhcea,  dysentery, — and  even  constipation  in  a  few  in- 
stances. This  agrees  with  what  we  shall  presently  see 
to  be  the  result  of  experiments,  that  intussusception  is 
most  readily  produced  by  spasmodic  action  of  the  intes- 
tinal muscle. 

A  few  cases  are  reported  to  have  been  caused  by  •'  tak- 
ing cold  "  by  exposure,  or  by  drinking  cold  water  while 
heated,  such  being  common  causes  of  ordinary  intestinal 
"colic."  It  has  been  a  favorite  supposition  with  writers 
upon  this  subject  that  all  attacks  of  colic  are  intussus- 
ceptions, which  reduce  themselves  spontaneously,  or  un- 
'der  the  influence  of  narcotics.  The  name  of  Cruveil- 
hier  is  especially  associated  with  this  idea.  It  is  not  at 
all  likely  that  this  theorj'  can  ever  be  proven,  but  it 
should  be  considered  in  the  treatment  of  these  attacks 
of  colic,  and  it  is  a  strong  argument  for  the  use  of  opi- 
ates, and  the  avoidance  of  purgatives  in  their  treatment. 
In  fact,  the  intussusception  formed  immediately  after  the 
giving  of  a  purgative  medicine  (for  intestinal  worms, 
for  instance),  in  two  of  Leichtenstern's  cases.  In  this 
connection  must  be  mentioned  the  fact  that  intussus- 
ceptions of  the  djang  are  said  to  be  most  common  in 
■children  dying  of  meningitis  and  nervous  affections,  al- 
though no  convincing  evidence  upon  this  point  has  yet 
been  published. 

A  considerable  number  of  cases  have  some  definite 
mechanical  cause,  such  as  a  polypus  of  the  intestine,  a 
narrowing  of  the  canal  by  cancer  or  simple  stricture,  or 
the  inversion  of  a  Meckel's  diverticulum.  When  a  poly- 
pus is  the  exciting  cause,  it  is  generally  small,  attached 
opposite  to  the  mesenteric  border  of  the  gut,  and  usually 
in  the  lower  ileum  (see  Fig.  4905).  But  these  polypi  have 
been  found  as  large  as  an  egg  or  a  pear,  and  they  may 
occur  in  all  parts  of  the  intestine.  The  polypus  gener- 
ally forms  the  apex  of  the  intussusceptum,  although  in 
some  cases  it  has  been  attached  to  the  bowel  below.  In 
the  latter  case  it  is  probable  that  it  has  been  only  indi- 
rectly the  cause  of  the  invagination  by  exciting  violent 
peristalsis  ;  but,  as  a  rule,  the  polypi  act  in  a  purely 
mechanical  way  by  dragging  upon  the  wall  of  the  bowel 
at  their  point  of  attachment,  and  when  they  are  urged  on 


by  the  peristaltic  movements,  they  turn  it  in  at  that 
point  first,  and  then  in  the  whole  circumference. 
"Whether  Cruveilhier's  case,  elsewhere  referred  to,  in 
which  the  polypus  was  attached  to  the  middle  layer  of 
the  intussusception,  is  to  be  interpreted  as  an  accidental 
coincidence,  or  whether  it  is  to  be  taken  as  proof  of  an 
unusual  shifting  of  the  layers  of  the  intussusception  after 
its  formation,  is  uncertain,  but  probability  inclines  to 
the  latter  supposition.  In  a  remarkable  case  reported  by 
Homolle,'  there  were  three  intussusceptions,  each  caused 
by  a  polypus. 

Becker*"  records  a  case  in  which  an  inverted  Meckel's 
diverticulum,  hanging  into  the  lumen  of  the  intestine, 
caused  an  intussusception  by  dragging  upon  the  wall  of 
the  bowel  in  the  same  way  as  a  polypus.  A  few  simi- 
lar cases  are  known  to  literature,  and  Treves  describes  a 
specimen  in  the  Guy's  Hospital  museum,  in  London, 
which  exhibits  the  same  causation. 

Masses  of  undigested  food  and  foreign  bodies  are  not 
infrequently  the  cause  of  intussusception,  and  appear  to 
act  by  the  increased  peristalsis  induced  by  the  obstruc- 
tion which  they  cause.    Leichtenstern  found  twenty-eight 


Fig.  4905, — Intussusception  caused  by  a  Polypus.    (From  Treves.)    a. 
Polypus  ;  &,  bougie  in  the  lumen  of  the  gut. 

cases  of  intussusception  due  to  these  foreign  bodies,  and 
Rafinesque  found  two  sOch  instances  among  his  chronic 
cases.  The  foreign  bodies  in  these  cases  have  included, 
among  others,  apple-cores,  pits  of  cherries  or  plums, 
beans,  gall-stones,  and  portions  of  raw  carrots.  Treves 
describes  a  specimen  in  the  museum  of  the  University 
College,  in  London,  in  which  an  intussusception  has 
formed,  in  the  intestine  of  one  of  the  lower  animals,  about 
a  large  piece  of  undigested  tendon. 

In  a  certain  number  of  cases  the  symptoms  of  intus- 
susception have  begun  immediately  after  a  blow  upon 
the  abdomen,  a  shock  to  the  whole  body  received  by 
falling  from  a  height,  or  some  unusual  muscular  exer- 
tion, and  it  is  not  difficult  to  believe  that  such  trauma- 
tisms might  cause  irregular  and  spasmodic  action  of  the 
intestinal  muscles.  In  fact,  it  is  easier  to  understand 
how  such  agents  could  cause  an  intussusception,  than 
how  they  could  produce  some  of  the  other  forms  of  ob- 
struction, in  which  such  an  injury  not  infrequently  ap- 
pears to  be  the  cause. 

Mechanism. — There  has  always  been  much  dispute  as 
to  the  mechanism  by  which  the  intussusception  is  formed 
in  the  ordinary  cases,  in  which  there  is  no  polypus  or 
other  evident  mechanical  (fause.  In  ancient  times  it  was 
regarded  as  the  result  of  some  sort  of  spasmodic  action 
of  the  intestinal  muscular  coats,  while  later  opinion  fa- 
vored the  idea  of  a  paralysis  of  these  coats  for  a  limited 
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portion  of  the  bowel.  Leichtenstern  is  the  most  emphat- 
ic believer  in  the  paralytic  theory.  There  were  three 
explanations  possible  under  the  theory  of  paralysis. 
The  flrst  of  these  supposed  that  the  paralyzed  part  was 
drawn  in  by  the  part  immediately  below  it — in  fact,  that 
it  was  awaUowed  by  it,  just  as  any  body  within  the  intes- 
tine would  be  passed  on  by  the  peristaltic  movement. 
The  second  claimed  that  when  the  part  immediately  above 
the  paralyzed  loop  was  in  contraction,  the  latter,  offering 
no  resistance,  allowed  the  contracted  part  to  force  itself 
into  the  lumen  of  the  paralyzed  loop.  The  last  and  most 
plausible  explanation  was  that  the  contracting  part  above 
propelled  itself  through  the  paralyzed  loop  into  the  part 
just  beyond,  inverting  the  paralyzed  segment,  and  mak- 
ing it  the  middle  layer  of  the  intussusception.  Leichten- 
stern and  his  followers  overcame  the  objection  that  in  a 
considerable  number  of  cases  there  was  colic,  diarrhcea, 
dysentery,  or  some  other  derangement  which  would  be 
more  liable  to  be  accompanied  by  spasm  than  by  paraly- 
sis, with  the  supposition  that  in  these  cases  paralysis 
came  on  as  a  natural  consequence  of  the  spasm,  when 
the  contractile  power  of  the  muscle  was  exhausted. 

But,  since  Nothnagel's  experiments  upon  peristalsis 
and  intussusception,  there  can  no  longer  be  any  doubt 
that  the  majority  of  intussusceptions,  if  not  all,  are  the 
result  of  spasm.  He  opened  the  abdomen  of  etherized 
animals,  most  frequently  rabbits,  in  a  bath  containing  a 
half-of-one-per-cent.  solution  of  salt,  at  the  temperature 
of  the  blood,  thus  preserving  the  natural  surroundings  of 
the  intestines  as  far  as  possible,  and  then  applied  faradic 
electricity  to  the  bowel,  and  succeeded  in  producing  in- 
tussusceptions at  will.  The  writer  has  repeated  these 
experiments,  and  is  able  to  verify  Nothnagel's  conclu- 
sions. 

In  some  cases,  when  the  abdomen  was  opened,  active 
peristalsis  was  observed,  especially  in  the  duodenum, 
but  as  a  rule  the  intestines  lay  quiet  or  waved  gently  to 
and  fro  in  the  "  swinging  "  movements  described  by  Von 
Braam-Houckgeest,  who  flrst  studied  peristalsis  with 
this  method — movements  which  are  supposed  to  be  caused 
by  contractions  of  the  longitudinal  fibres.  In  some  cases 
the  peristalsis  was  so  violent  as  to  produce  spontaneous 
descending  intussusception.  In  such  cases  a  limited  por- 
tion of  the  bowel  was  closely  contracted,  and  the  part 
next  to  it  appeared  to  be  drawn  up  over  it,  probably  by 
the  action  of  the  longitudinal  fibres.  It  might  be  men- 
tioned here  that  Eichstadt  (quoted  by  Leichtenstern)  saw 
an  intussusception  form  in  a  rabbit  to  which  he  had  ad- 
ministered rhubarb,  "  the  contracting  loop  moving  down- 
ward while  the  loop  destined  to  form  the  sheath  pushed 
itself  from  below  upward  over  the  first  loop  in  an  anti- 
peristaltic direction."  Therefore, this  observer  also  saw  a 
drawing  up  of  the  relaxed  part,  and  not  a  moving  down 
of  the  contracted.  These  spontaneous  intussusceptions 
were  always  small,  and  reduced  themselves  generally  at 
the  end  of  ten  minutes. 

Having  established  the  fact  that  mere  mechanical  irri- 
tation of  the  bowel  by  the  electrode,  without  an  electric 
current,  produced  only  a  local  contraction,  Nothnagel 
applied  a  faradic  current  to  the  intestine.  The  electrodes 
were  held  close  together,  so  that  the  current  passed  only 
for  a  short  distance  through  the  intestinal  wall.  The 
writer  employed  a  large  electrode  of  the  form  designed 
by  Ludwig  for  stimulation  of  the  nerves,  which  passed 
the  current  in  the  long  axis  of  the  bowel  for  about  a 
fourth  of  an  inch.  If  the  current  is  very  mild  only  the 
part  through  which  the  current  passes  contracts. 

As  the  strength  of  the  current  is  increased,  a  contrac- 
tion is  seen  to  run  upward  toward  the  stomach  for  a 
couple  of  inches,  and  downward  for  less  than  half  that 
distance,  being  most  intense  nearest  the  electrodes,  suc- 
cessive waves  of  contraction  appearing  to  start  from  this 
point  and  to  die  out  after  reaching  a  certain  length.  The 
upper  limit  of  this  contraction  is  usually  sharply  marked, 
and  occasionally  a  small  ascending  intussusception  forms 
at  that  point,  but  this  intussusception  does  not  exceed  a 
fourth  of  an  inch  in  length,  and  soon  reduces  itself  spon- 
taneously, even  before  the  contraction  has  entirel}'  ceased. 
.Even  when  there  is  active  peristalsis  just  above  it,  the 


intussusception  never  grows  larger  ;  but  this  is  not  dif- 
ficult to  understand,  for  the  direction  of  the  invagination 
is  opposed  to  that  of  the  normal  wave  of  peristalsis.  The 
strong  current  produces  more  marked  effects  below  the 
electrode.  After  an  interval  of  some  seconds,  sometimes 
as  much  as  two  or  three  minutes,  a  descending  intus- 
susception appears  at  the  end  of  the  contracted  portion 
of  bowel  below  the  electrodes.  Sometimes  an  antiperi- 
staltic wave  seems  to  come  up  against  this  contracted 
part  from  below,  and  to  force  the  relaxed  portion  over 
the  contracted  ;  but,  as  a  rule,  the  relaxed  part  appears  to 
be  drawn  over  the  contracted  by  the  action  of  the  longi- 
tudinal fibres,  and  this  is  probably  the  fact  in  every  case, 
whatever  the  appearances  may  be.  The  receiving  layer 
travels  upward  until  it  reaches  the  electrode,  and  here 
the  growth  ceases  for  a  while.  Then  new  contractions 
set  in  and  the  intestine  below  is  seen  to  be  drawn  upward 
toward  the  electrode,  where  it  turns  in  and  disappears 
into  the  middle  layer.  Meanwhile  the  apex  of  the  intus- 
susceptum  can  be  seen  to  be  continually  advancing  down- 
ward, even  for  a  distance  of  three  or  four  inches.  This 
advance  of  the  apex  can  only  take  place 
by  the  constant  turning  in  of  fresh 
portions  from  the  middle  layer,  to  be 
added  to  the  internal,  for  the  entering 
layer  is  firmly  held  by  the  electrode, 
and  cannot  move  downward.  This  fact 
can  be  verified  by  watching  the  small 
vessels  disappear  in  turn  at  the  neck 
of  the  intussusception.  Or  two  fine 
threads  can  be  passed  transversely 
under  the  serous  coat  of  the  gut,  a  short 
distance  apart,  and  cut  off  short  (see 
Fig.  4906).  When  the  electrodes  are 
applied  at  the  upper  thread,  a,  and  the 
intussusception  forms  below  it,  the 
lower  thread  will  be  seen  to  pass  up 
and  disappear  at  the  neck  of  the  intus- 
susception. If  the  latter  is  cut  open 
longitudinally  soon  afterward,  the 
lower  thread  will  be  found  situated  in 
the  middle  layer,  b,  half-way  between 
the  neck  and  the  apex. 

If  the  electrodes  are  removed  when 
the  intussusception  has  been  produced, 
the  latter  will  remain  quiescent  for 
long  periods,  but  exactly  how  long  has 
not  been  ascertained,  although  Nothnagel  saw  the  spon- 
taneous intussusceptions  mentioned  above  remain  for  ten 
minutes  and  then  reduce  themselves.  He  observed  a 
large  descending  intussusception,  which  had  been  made 
under  the  electric  stimulus,  reduced  by  a  downward 
movement  of  gas  and  fluid  contents  of  the  bowel  in  vio- 
lent peristalsis.  This  would  indicate  that  a  purgative 
might  cause  the  reduction  of  an  intussusception  ;  but 
clinical  experience  has  shown  that  it  is  not  safe  to  em- 
ploy purgatives.  He  also  observed  an  antiperistaltic 
wave,  due  to  an  enema  of  strong  salt  solution,  reduce  a 
spontaneous  intussusception. 

Nothnagel  found  that  applying  the  electrodes  .directly 
to  the  intussusception  produced  an  energetic  contraction 
of  its  layers  as  a  whole,  and  no  reduction  took  place. 
Applying  the  electrodes  below  the  intussusception,  the 
ascending  wave  of  contraction  which  spread  over  it 
gradually  drew  off  the  receiving  layer  and  so  reduced 
the  intussusception.  If  the  electrodes  were  reapplied 
above  the  intussusception,  after  having  been  removed, 
Nothnagel  states  that  no  result  was  obtained.  The 
writer,  however,  found  that  such  an  application  very 
often  reduced  the  intussusception,  apparently  by  sending 
a  wave  of  contraction  through  it  which  overcame  the 
displacement,  instead  of  causing  all  the  layers  to  contract 
at  once,  as  when  the  electrodes  were  applied  directly  to 
the  intussusception-tumor  itself.  In  fact,  if  the  current 
was  cut  off,  and  then,  suddenly  reapplied,  without  re- 
moving the  electrodes,  the  intussusception  not  infre- 
quently reduced  itself;  and  occasionally  a  sudden  great 
increase  in  the  strength  of  the  current  had  the  same 
effect.     Sometimes,  too,  while  the  current  was   main- 


FlQ.  4906.— Diagram- 
matic Section  of  In- 
tUBSUsception  made 
by  Electricity. 
(From  Nothnagel.) 
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tained  -without  variations  in  strength,  and  even  when  the 
intussusception  had  reached  a  length  of  an  inch  or  more, 
it  would  suddenly  reduce  itself,  and  then  form  again 
without  any  apparent  reason.  These  unusual  occur- 
rences are  probably  to  be  explained  by  the  variations  in 
the  waves  of  contraction  running  through  the  muscular 
fibres,  for  the  contractions  are  never  constant  either  in 
extent  or  in  degree. 

Nothnagel  attempted  to  produce  paralytic  intussuscep- 
tions by  crushing  a  portion  of  the  bowel  between  forceps 
and  then  applying  the  electricity.  When  the  electrodes 
were  applied,  just  below  the  paralyzed  loop,  an  intussus- 
ception formed  below  them,  while  the  paralyzed  part  lay 
motionless  above.  When  they  were  applied  above  the 
paralyzed  portion,  an  anti-peristaltic  wave  swept  up- 
ward as  before,  while  below  there  was  no  contraction  of 
any  kind.  Tlie  warm  salt  solution  maintained  the  flexi- 
bility of  the  crushed  loop,  in  spite  of  the  extravasated 
blood,  so  that  the  presence  of  the  latter  could  not  account 
for  the  failure  to  produce  an  intussusception.  Moreover, 
Nothnagel  in  one  instance  observed  a  spontaneous  peri- 
staltic wave  come  down  upon  the  crushed  loop,  ceasing 
just  above  it,  without  producing  an  intussusception. 
This  cessation  was  evidently  due  to  the  fact  that  the  in- 
testinal contents  were  arrested  at  the  paralyzed  part  and 
distended  the  gut  above,  and  that  the  contraction  died 
out  when  it  reached  this  distended  portion.  Active  spon- 
taneous peristalsis  of  the  bowel,  just  below  a  paralyzed 
loop,  also  failed  to  produce  an  intussusception. 

Leubuscher  "  made  over  a  dozen  experiments  upon  dogs 
by  crushing  a  loop  of  the  intestine  until  it  was  paralyzed, 
and  then  closing  the  abdomen,  hoping  to  produce  an  in- 
tussusception. In  only  one  case  was  an  intussusception 
formed,  and  this  was  supposed  by  him  to  be  an  accidental 
coincidence,  and  not  due  to  the  paralysis. 

The  result  of  these  experiments  is  to  make  the  exist- 
ence of  a  paralytic  form  of  intussusception  doubtful, 
while  it  is  certain  that  intussusceptions  are  easily  pro- 
duced by  spasm  of  the  intestinal  muscle,  and  may  even  oc- 
cur spontaneously  in  consequence  of  strong  contractions. 
Nothnagel's  experiments  make  it  probable,  also,  that  the 
statement  usually  accepted  heretofore,  that  a  contracted 
part  of  the  bowel  was  driven  down  into  the  part  below, 
is  incorrect.  It  appears  to  the  eye  as  if  the  non-con- 
tracted portion  were  pulled  up  over  the  contracted,  in  the 
formation  of  the  intussusception,  and  it  seems  reasonable 
to  refer  this  movement  to  the  longitudinal  muscular  coat. 
A  good  theoretical  discussion  of  the  mechanism  of  this 
movement  has  been  made  by  Exner,'^  whose  views  are 
about  as  follows : 

If  the  intestine  is  cut  across,  the  edges  of  the  wound 
are  everted,  owing  to  the  contraction  of  the  longitudinal 
muscular  fibres  which  form  the  external  layer  of  the 
intestinal  cylinder,  and,  as  they  shorten,  compel  the  in- 
ternal layer  to  roll  out.  This  action  may  frequently  be 
observed  to  be  preceded  by  a  momentary  inversion  of  the 
edges  by  a  contraction  of  the  circular  fibres  immediately 
at  the  edge  of  the  wound.  If  we  represent  these  actions 
in  a  diagrammatic  section  of  the  two  layers  of  muscular 
fibres,  as  in  Fig.  4907,  A  and  B,  L  representing  the  longi- 
tudinal muscle,  and  0  the  circular,  the  longitudinal  fibres 
contracting  at  the  shaded  part  would  produce  an  eversion 
of  the  intestinal  wall  as  in  A.  B  represents  the  circular 
fibres  contracted  in  the  shaded  portion,  with  a  conse- 
quent inversion  of  the  wall  of  the  bowel.  The  circular 
fibres  could  never  produce  eversion  in  a  transverse  wound 
of  the  bowel ;  consequently,  when  they  alone  contract 
in  the  normal  bowel,  no  matter  how  sharply  limited  the 
conti'action  might  be,  the  uncontracted  portion  of  the  gut 
would  never  be  drawn  over  the  contracted,  and  there 
would  never  be  a  tendency  toward  intussusception.  The 
nearest  possible  approach  to  this  displacement  woiild  be 
that  shown  in  a  section  of  the  muscular  layers  of  both 
walls  of  the  intestine,  as  in  C,  in  which  the  shaded  part, 
a  b,  marks  the  limit  of  the  contraction  of  the  circular 
coat,  and  it  is  evident  that  an  advance  of  the  contraction 
toward  c  can  do  nothing  more  than  reduce  the  calibre  of 
the  bowel  at  that  point,  as  it  did  from  a  to  b.  But  im- 
agine that  the  longitudinal  muscular  fibres  were   also 


contracted,  as  in  D,  from  a'  to  V ,  a  little  in  advance  of 
J,  bearing  in  mind  the  effect  of  such  a  contraction,  as 
just  shown  in  A.  The  curve  a'  b'  would  at  once  become 
more  concave,  the  curve  b'  c'  remaining  the  same.  If 
the  circular  coat  at  b  be  not  very  strongly  contracted,  it 
would  be  unable  to  oppose  the  longitudinal  fibres  and 
would  be  slightly  everted.  If  the  contracting  wave 
should  advance  in  the  longitudinal  coat,  the  curve  b'  c' 
would  be  constantly  reversed,  and  a  concave  curve 
would  be  produced  as  at  a'  b',  new  portions  of  the  in- 
testinal wall  being  turned  in  all  the  time.  If  the  con- 
tracting wave  in  the  circular  coat  advanced  at  an  equal 
rate  of  speed,  but  always  keeping  a  little  behind  that  in 
the  longitudinal  coat,  the  convex  curve  a  b  would  con- 
stantly be  reduced  to  the  straight  level  of  maximum  con- 
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Fig.  4907.— Diagrams  showing  the  Mode  of  Production  of  an  Intussus- 
ception, 

traction  as  at  a.  But  if  the  contraction  in  the  circular 
coat  should  at  any  moment  outrun  that  in  the  longitu- 
dinal coat,  so  that  it  advanced  from  J  to  c  before  the  latter 
had  passed  beyond  V,  it  will  be  seen  (Fig.  E)  that  an  in- 
tussusception would  at  once  begin  to  form,  for  the  con- 
tracting circular  fibres  at  e  could  not  slip  over  the  project- 
ing curve  ab  c,  and  the  intestinal  wall  would  be  sharply 
bent  at  that  point,  and  would  form  the  neck  of  the  intus- 
susception. When  the  intussusception  had  once  formed, 
the  further  action  of  the  longitudinal  muscular  fibres, 
even  if  its  contraction  should  again  run  before  that  of 
the  circular,  would  only  tend  to  drag  fresh  portions  of 
the  intestinal  wall  around  the  convex  curve  b'  c' ,  and  add 
them  to  the  middle  layer  of  the  intussusception.  If,  how- 
ever, the  contraction  wave  in  the  circular  fibres  should 
continue  in  advance  of  that  in  the  longitudinal,  it  would 
sweep  around  the  curve  beyond  c  to  d  as  in  F,  and 
would  fix  that  curve  also.     This  would  limit  the  extent 
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of  the  intussusception,  unless  the  longitudinal  fibres  were 
strong  enough  to  stretch  the  circular  fibres  at  d,  and  to 
make  the  parts  slip  over  one  another,  for  the  growth  of 
the  intussusception  depends  upon  the  constant  advance 
of  fresh  portions  of  the  wall  of  the  bowel  around  the 
curve  V  c'.  But,  practically,  the  increase  of  the  intussus- 
ception is  limited  by  the  mass  of  included  mesentery, 
and  by  the  pathological  changes  which  take  place  in  the 
intestinal  coats,  and  not  by  this  contraction  of  the  circu- 
lar muscular  coat. 

A  reversal  of  the  above  process  would  explain  the 
mechanism  of  spontaneous  reduction.  In  such  a  case 
the  muscle  in  the  involved  loop  of  bowel  must  be  more 
or  less  relaxed,  and  then  the  advance  of  an  antiperistaltic 
wave,  in  which  the  contraction  of  the  longitudinal  fibres 
precedes  that  of  the  circular,  would  reduce  the  intussus- 
ception. For  our  theory  it  is  unimportant  whether  the 
longitudinal  fibres  are  in  contraction  or  at  rest  when  the 
contraction  of  the  circular  fibres  is  at  its  maximum,  if 
we  are  allowed  to  suppose  that  the  latter  are  the  stronger 
of  the  two.  But  Ehrmann's  experiments  upon  the  in- 
nervation of  the  small  intestine, "  succeeding  those  of  Fell- 
ner  upon  the  rectum,'*  indicate  a  crossed  innervation  of 
the  two  coats,  the  splanchnic  nerve  being  the  excitant 
nerve  for  the  longitudinal  fibres,  and  inhibitory  for  the 
circular  fibres,  and  the  pneumogasti-ic  being  the  excitant 
nerve  for  the  circular  muscle  and  inhibitory  for  the  lon- 
gitudinal. If  these  results  should  he  confirmed,  both 
muscles  would  act  to  the  greatest  advantage,  as  in  normal 
peristalsis  the  contraction  of  the  two  would  not  be  simul- 
taneous, and  it  would  also  give  additional  ground  for 
our  assumption  that  the  contraction  of  the  longitudinal 
fibres  precedes  that  of  the  circular. 

Some  of  Fellner's  experiments,  just  alluded  to,  indicate 
that  under  certain  circumstances  a  negative  pressure,  and 
consequent  aspirating  power,  is  developed  in  the  rectum. 
Yon  Basch  reasons  from  this  '*  that  a  similar  aspirating 
mechanism  might  explain  the  occurrence  of  intussuscep- 
tion, the  intussusceptum  being  actually  sucked  into  the 
sheath.  But  this  explanation  is  entirely  theoretical  and 
sounds  not  a  little  fanciful. 

Although  Leichtenstern  rejects  the  possibility  of  spas- 
modic intussusception  in  general,  he  claims  that  spasm 
of  the  ileo-ca3cal  valve  is  the  cause  of  ileo-csecal  intussus- 
ceptions, comparing  them  with  prolapse  of  the  rectum, 
and  Treves  accepts  this  comparison.  But  even  if  we 
grant  the  existence  of  a  strong  sphincter  muscle  at  the 
ileo-cfecal  valve,  there  appears  to  be  a  very  great  differ- 
ence between  the  two  regions.  On  the  one  hand,  we 
have  a  prolapse  of  the  rectum  through  a  sphincter  at- 
tached to  immovable  structures,  and  with  only  the  outer 
atmosphere  beyond,  the  expulsive  force  of  the  abdominal 
muscles  furnishing  the  motive  power.  On  the  other 
hand,  in  the  supposed  prolapse  of  the  ileum  into  the 
caecum  the  sphincter  itself  must,  in  the  ileo-ceecal  intus- 
susceptions, be  carried  forward  into  a  visceral  cavity 
which  is  usually  not  immovably  fixed — and  in  children, 
in  whom  this  form  of  intussusception  is  most  common, 
the  caecum  is  very  freely  movable.  Besides  being  mov- 
able, the  caecum  is  folded  up  by  the  pressure  of  the 
viscera  around  it,  or  distended  by  gas  or  faeces.  But, 
most  important  of  all,  there  is  no  force  driving  the  ileum 
into  the  caecum,  for  the  abdominal  pressure  is  also  acting 
upon  the  latter,  whether  collapsed  or  distended.  The 
"peristaltic  pressure"  of  which  Leichtenstern  speaks 
does  not  exist,  for  we  have  just  seen  that  there  is  no  pro- 
pulsion of  a  contracted  loop  into  a  relaxed  one  in  the 
production  of  intussusception.  The  only  available  force 
in  this  case  is  to  be  obtained  by  the  contraction  of  the 
longitudinal  muscular  bands,  and  it  seems  more  reason- 
able to  explain  intussusception  at  this  point  by  the  same 
mechanism  as  elsewhere.  The  longitudinal  muscular 
bands  pass  directly  across  from  the  ileum  to  the  csecum, 
and  as  the  latter  is  so  much  the  larger  of  the  two,  it 
ought  theoretically  to  be  much  easier  to  produce  an  in- 
vagination here  than  elsewhere — certainly  it  would  not 
demand  such  extreme  circular  contraction  of  the  entering 
layer.  This  explanation  gains  additional  confirmation 
from  the  fact  of  the  greater  frec[uency  of  this  form  of  in- 


tussusception in  children,  in  whom  the  ceecum  Is  often 
almost  as  freely  movable  as  the  small  intestine.  In  the 
adult,  however,  the  ileo-caecal  intussusceptions  are  not 
more  frequent  than  those  of  the  small  intestine,  for,  al- 
though the  larger  size  of  the  caecum  renders  intussuscep- 
tion liable  to  occur,  the  comparative  fixity  of  its  position 
in  the  adult  would  counterbalance  this  advantage. 

The  comparison  of  ileo-colic  intussusception  to  pro- 
lapse of  the  rectum  is  also  made  by  Leichtenstern,  and  is 
more  exact,  although  he  considers  both  as  a.  result  of 
tenesmus,  whereas  the  cause  should  be  sought  In  a  re- 
laxation of  the  sphincter  muscles.  Even  in  this  case, 
however,  the  same  theory  serves  to  explain  the  mode  of 
formation  of  the  intussusception,  and  at  the  most  we 
should  have  to  depend  upon  the  relative  sufficiency  of 
the  valve  to  decide  whether  the  intussusception  in  a  given 
case  would  be  ileo-caecal  or  ileo-colic.  If  tenesmus  were 
present  the  ileo-caecal  form  would  occur ;  if  the  valve 
were  relaxed,  the  ileo-colic. 

It  can  readily  be  shown  by  manipulation  of  the  intes- 
tine in  the  cadaver  that  even  moderate  distention  of  the 
bowel  by  gas  or  fiuid  contents  hinders  the  production  of 
intussusception,  and  it  is  altogether  doubtful  whether  a 
partial  distention  by  either  would  favor  it,  although 
Leichtenstern  claims  the  latter,  clinging  to  his  theory  of 
prolapse. 

Gay  states  that  an  adhesion  of  the  intestine,  at  any 
point,  to  the  internal  surface  of  the  abdomen  would  in- 
crease the  liability  to  intussusception,  by  giving  a  fixed 
point  for  the  intestinal  muscle  to  act  upon.  This  theory 
was  doubtless  adduced  to  assist  in  the  explanation  of  in- 
tussusception under  the  old  idea  that  a  contracted  loop 
forced  its  way  into  a  relaxed  loop,  and  because  the  con- 
tracted portion  of  the  intestine  attains  a  certain  rigidity 
it  was  imagined  that  if  it  was  fixed  at  one  end  it  could 
better  thrust  itself  forward.  From  Nothnagel's  experi- 
ments, however,  we  have  learned  that  the  apex  of  the 
intussusceptum  is  always  directed  away  from,  the  elec- 
trode, which  may  be  considered  a  fixed  point.  The  pres- 
ence of  the  latter,  indeed,  seemed  rather  to  hinder  than 
to  assist  in  the  production  of  the  intussusception,  which 
would  probably  have  formed  with  much  greater  ease  if 
the  entering  layer  could  have  been  as  free  to  move 
toward  the  receiving  layer  as  the  latter  was  to  draw  itself 
toward  the  former.  The  cases  in  which  intussusception 
was  associated  with  adhesions,  and  upon  which  Gay's 
supposition  was  based,  are  far  more  easily  explained  as 
due  to  the  increased  peristalsis  excited  by  the  obstruction 
to  the  intestinal  contents  offered  by  the  adhesions.  Thus 
intussusceptions  are  frequently  found  associated  with 
other  forms  of  intestinal  obstruction — bands,  internal  In- 
carceration in  apertures,  and  volvulus — in  all  of  which 
violent  peristalsis  must  have  been  caused  by  the  obstruc- 
tion. 

Anatomy. — We  have  already  seen  that  an  intussus- 
ception is  formed  of  three  layers  of  the  intestinal  wall, 
and  have  explained  their  various  names.  Let  us  look  a 
little  more  in  detail  at  the  structure  of  the  intussuscep- 
tion tumor.  We  have  already  seen  that  the  mesentery 
is  dragged  into  the  space  between  the  internal  and  mid- 
dle layers,  forming  a  cone-shaped  mass.  The  greatest 
thickness  of  the  folded  and  wrinkled  mesentery  lies  at 
the  neck  of  the  intussusception,  and  its  pointed  extrem- 
ity at  the  apex  of  the  latter.  Into  this  same  interval  a 
loop  of  intestine  sometimes  slips  by  the  side  of  the  mesen- 
tery, thus  making  one  of  the  rare  varieties  of  internal  in- 
carceration. 

The  mesentery  in  this  new  position  has  a  very  impor- 
tant influence  upon  the  form  of  the  tumor.  When  the 
mesentery  is  drawn  into  the  intussusception  there  is  con- 
siderable resistance,  due  to  its  increasing  bulk,  and  also  to 
the  traction  upon  its  attachments,  and  this  resistance 
produces  a  curving  of  the  intussusception  toward  its  at- 
tached border.  The  apex  is  consequently  turned  toward 
that  side,  and  does  not  look  directly  forward  into  the  lu- 
men of  the  bowel,  and  the  whole  tumor  is  given  a  curved 
shape  like  a  comma,  or  a  curved  link  of  sausage.  The 
orifi-ce  at  the  apex  of  the  intussusceptum  also  loses  its 
originally  circular  form  and  becomes  elongated  into  a  slit, 
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■with  its  long  diameter  directed  toward  the  mesenteric 
side.  The  intussusceptum  is  always  more  curved  than 
the  intussuscipiens.  Treves  claims  that  the  axis  of  the 
former  lies  eccentrically  nearer  the  mesenteric  border  than 
does  that  of  the  intussuscipiens.  It  is  true  that  the  axes 
of  the  two  do  not  coincide,  but  as  the  mass  of  mesentery 
lies  between  the  internal  and  middle  layers  it  must  cer- 
tainly displace  the  axis  of  the  intussusceptum  away  from 
the  mesenteric  border  for  the  first  part  of  its  length, 
although,  as  has  already  been  shown,  the  apex  is  directed 
toward  that  border.  Probably  Treves  founded  his  state- 
ment upon  the  observation  of  specimens  with  inflamma- 
tory and  oedematous  changes,  which  are  always  most, 
marked  upon  the  free  or  convex  border,  and  would  cause 
a  displacement  of  the  axis  of  the  intussusceptum  toward 
the  concave  mesenteric  border. 

In  the  colon,  intussusceptions  are  frequently  straight, 
probably  because  the  larger  calibre  of  the  bowel  allows 
the  mesocolon  to  enter  with  less  traction. 

The  lumen  of  the  bowel  is  not  entirely  obstructed  at 
first,  although  it  is  diminished  to  a  greater  or  less  extent. 
This  diminution  is  least  in  the  ileo-cfecal  intussuscep- 
tions, for  here  the  sheath  is  formed  by  the  colon,  and 
there  is  much  more  space  for  the  intussusception.  The 
obliteration  of  the  lumen  is  due  to  the  changes  which 
subsequently  take  place  in  the  invaginated  gut,  but  even 
in  the  clironic  forms  these  changes  may  be  absent,  or 
very  slight.  In  some  cases  the  lumen  of  the  intussuscep- 
tum admits  the  little  finger  when  examined  at  the  au- 
tops}^ ;  in  others  it  is  almost  entirely  obliterated. 

The  direction  of  an  intussusception  may  be  either  de- 
scending or  ascending.  The  ascending  intussusception, 
so  called  because  the  intussusceptum  haS'  its  apex  dii'ected 
toward  the  stomach,  thus  ascending  the  stream  of  intes- 
tinal contents,  would  perhaps  be  better  named  retrograde, 
as  suggested  by  Gay.  Ascending  intussusceptions  are 
rare  in  the  clinical  forms,  Leichtenstern  having  found 
only  eight  instances  of  primary  ascending  intussuscep- 
tions in  his  593  cases,  both  the  large  and  small  intestine 
being  represented  in  this  group.  But  they  are  common 
in  the  intussusceptions  which  take  place  during  the  death- 
agony,  and  are  not  infrequently  found  associated  with 
descending  intussusceptions,  probably  owing  to  the  dis- 
ordered peristalsis  caused  by  the  obstruction  to  the  intes- 
tinal contents,  and  they  may  lie  below  the  obstruction 
(case  of  Power,  "Path.  Trans.,"  18S6,  xxxvii.,  p.  240). 
These  facts  show  that  that  there  is  no  mechanical  reason 
why  the  ascending  intussusception  does  not  occur  as  often 
as  the  descending,  and  the  explanation  of  their  infre- 
quency  must  be  sought  elsewhere.  Perhaps  it  is  due  to 
the  fact  that  they  are  opposed  to  the  direction  of  the  nor- 
mal peristaltic  wave  in  the  intestinal  muscle ;  perhaps 
the  continual  downward  pressure  of  the  intestinal  con- 
tents reduces  them  at  once  when  they  form.  Both  these 
circumstances  may  be  altered  in  the  death  agony,  for  an- 
tiperistaltic movement  appears  to  be  not  uncommon  at  that 
time,  and  the  intestinal  contents  may  not  have  time  to 
reduce  the  intussusception  before  death  takes  place. 

Besnier  has  reported  a  case  of  ascending  intussuscep- 
tion which  ran  a  chronic  course.  Senn,"  in  his  experi- 
ments, produced  an  ascending  Intussusception  two  or 
three  inches  long  in  the  colon  of  a  cat,  and  it  was  found 
only  partially  reduced  at  the  animal's  death  some  days 
later.  These  facts  show  that  in  exceptional  instances  the 
ascending  may  have  the  same  clinical  history  as  the  de- 
scending intussusceptions,  and  warrant  us  in  using 
them  to  study  the  mechanical  production  of  the  displace- 
ment. 

Lateral  or  partial  intussusception  has  been  described, 
being  caused  by  the  dimpling  or  drawing  in  of  the  wall 
of  the  bowel  at  the  seat  of  attachment  of  a  polypus,  or 
by  the  inversion  of  a  diverticulum.  They  are  as  rare  as 
the  so-called  lateral  hernias,  b\it  serve  to  show  the  mech- 
anism of  the  beginning  of  intussusception  from  that 
cause. 

In  t\i&growth  of  intussusceptions,  when  once  formed,  it 
is  supposed  that  the  peritoneal  surfaces  of  the  internal 
and  middle  layers  remain  stationary  and  do  not  glide 
upon  each  other,  the  intussusceptum  moving  as  a  whole 


into  the  sheath  and  the  latter  sliding  upward  over  the 
middle  layer,  and  being  converted  into  it  by  turning  in 
at  the  point  of  reflection.  The  mucous  surfaces  slip  over 
each  other  with  less  friction  than  the  serous.  Thus 
fresh  portions  of  the  entering  bowel  are  continually  be- 
ing covered  in  by  fresh  portions  of  the  receiving  bowel, 
and  the  apex  of  the  intussusceptum  is  always  constituted 
by  the  same  portion  of  the  gut.  It  is  only  in  this  way 
that  growth  is  conceivable  when  adhesions  have  formed 
between  the  middle  and  internal  layers.  Cruveilhier, 
however,- has  recorded  one  instance  in  which  a  polypus 
was  found  attached  to  the  middle  layer,  some  distance 
behind  the  apex,  and  the  supposition  is  that  the  polypus 
caused  the  intussusception,  and  that  its  attachment  at 
first  formed  the  apex  of  the  intussusceptum  in  the  usual 
way,  but  subsequently  fresh  portions  of  the  internal 
layer  slipped  down  and  through  the  opening  in  the  apex, 
these  fresh  portions  then  forming  the  apex,  and  the 
point  of  attachment  of  the  polj'pus  becoming  part  of  the 
middle  layer  higher  up.  This  is  the  only  evidence  ex- 
tant for  this  mode  of  growth,  and  is  not  in  itself  suffi- 
ciently convincing  to  compel  its  admission.  But  the 
experiments  of  Nothnagel  have  shown  that  the  different 
layers  can  slide  upon  each  other,  and  render  this  suppo- 
sition more  tenable  than  was  formerly  thought.  In 
these  experiments  the  possibility  of  another  mode  of 
growth  was  clearly  demonstrated,  although  the  condi- 
tions were  quite  different  from  those  which  obtain  in 
nature.  This  third  method  consisted  in  the  constant 
turning  in  of  a  fresh  portion  of  the  external  layer  at  the 
neck,  so  that  it  became  the  middle  layer,  and  passed  on 
until  it  reached  the  apex,  where  it  was  again  turned 
upon  itself  and  became  transformed  into  the  lowest  part 
of  the  internal  layer.  In  this  mode  of  growth  the  other 
layers  gained  in  length  at  the  expense  of  the  receiving 
bowel  alone. 

The  length  of  an  intussusception  varies  according  to 
its  position  and  variety.  The  rate  of  growth  may  be 
very  rapid,  especially  in  children,  for  the  apex  of  an 
ileo-caecal  intussusception  can  be  felt  in  the  rectum  a 
few  hours  after  its  iirst  formation,  as  indicated  b}'  the 
symptoms.  Leichtenstern  found  that  in  adults  the  en- 
teric intussusceptions  were  the  longest  on  the  average, 
although  the  longest  one  in  his  cases  was  of  the  ileo-cae- 
cal variety,  the  form  which  had  always  been  supposed 
before  his  time  to  furnish  the  most  extensive  invagina- 
tions. In  children  the  ileo-cascal  intussusceptions  are 
the  longest,  being,  according  to  Leichtenstern,  longer  in 
proportion  than  the  same  form  in  adults.  The  ileo-colic 
intussusceptions  are  the  shortest,  probably  because  of  the 
very  acute  course  and  early  strangulation  common  in 
them.  It  is  self-evident  that  enteric  invaginations  in  the 
lower  ileum  will  be  limited  by  the  ileo-csecal  valve,  and 
intussusceptions  of  the  colon  by  the  anus  (although 
either  of  these  may  be  forced  and  passed  by  the  tumor), 
so  that  the  possible  length  of  an  intussusception  will 
depend  in  the  first  place  upon  its  anatomical  situation. 
It  will  also  depend  upon  the  movability  of  the  portion 
of  gut  involved,  for  if  the  mesentery  is  long  and  at  the 
same  time  thin,  so  as  not  to  make  too  great  bulk  when 
invaginated,  growth  will  be  easy.  But  in  the  case  of  the 
large  intestine  it  does  not  follow  that  the  ascending 
colon  must  have  a  meso-colon  long  enough  to  reach  up 
to  the  liver,  across  the  abdomen  to  the  splenic  flexure, 
and  then  down  upon  the  left  side  ;  for,  although  the 
invaginated  bowel  may  take  that  course,  the  length  of 
meso-colon  required  by  the  ascending  colon  in  following 
it.will  be  indicated  by  a  straight  line  from  the  situation 
of  the  ascending  colon  to  the  situation  of  the  tumor  at 
any  given  point  of  its  progress,  that  progress  following 
the  circumference  of  a  circle  with  the  attached  point  of 
the  meso-colon  as  a  centre.  A  very  important  factor  in 
determining  the  length  which  can  be  attained  by  an  in- 
tussusception is  the  acuteness  of  the  course,  for  in  some 
varieties,  and  in  some  individuals,  strangulation  occurs 
so  early  that  death  takes  place  within  a  very  few  hours, 
or  at  most  a  few  days. 

Double  and  triple  intussusceptions  are  sometimes  found, 
the  former  being  naturally  not  so  rare  as  the  latter,  al- 
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though  neither  is  common.  Lilie  tlie  ascending  invagi- 
nations, they  are  frequently  seen  in  the  intussusceptions 
of  the  dying.  The  mechanism  is '  the  same  as  in  the 
original  formation  of  the  intussusception.  When  the 
intussusception  has  been  formed,  the  sheath  becomes 
folded  upon  itself  once  or  twice  more,  and  thus  an  in- 
tussusception of  five,  or  even  seven  layers,  is  produced 
(see  Pig.  4908).  More  than  seven  layers  has  never  been 
observed,  and  this 
probably  indicates  the 
extreme  capacity  of 
the  gut  as  a  sheath. 
Bucquoy  has  reported 
a  case  of  a  triple  in- 
tussusception, occur- 
ring in  the  jejunum, 
measuring  six  inches 
in  circumference. 
These  cases  are  apt  to 
have  a  chronic  course, 
at  least  at  first,  and 
the  secondary  layers 
are  not  infrequently 
free  from  adhesions, 
showing  that  their  for- 
mation is  more  recent 
than  that  of  the  original  tumor.  The  mechanism  of  these 
forms  is  not  definitely  settled.  The  former  supposition 
was  that  an  ascending  and  a  descending  intussusception 
met  and  i)enetrated  each  other,  and  this  explanation  may 
be  true  of  some  cases.  But  it  is  rare  to  find  these  two 
forms  within  a  short  distance,  and  with  their  apices  di- 
rected toward  each  other. 

An  intussusception  of  five  layers  may  be  produced  in 
another  manner,  and  although  this  is  not  strictly  a  double 
intussusception,  it  affords  a  more  probable  explanation  of 
their  mechanism  than  that  just  alluded  to.  The  five 
layers  in  this  form  are  produced  by  the  projection  and 
secondary  turning  down  of  a  transverse  fold  of  the  ex- 
ternal layer  of  the  intussusception  outside  of  the  original 
sheath,  and  this  displacement  is  easily  understood  when 
it  is  noticed  how  marked  is  the  transverse  folding  and 
wrinkling  of  the  sheath  in  many  instances.  Treves 
quotes  a  case  of  this  kind  occurring  in  a  child,  six  months 
old,  dying  with  symptoms  of  intussusception.  The  au- 
topsy revealed  an  intussusception  of  the  colon  in  which 
the  primary  invagination  was  descending,  five  inches 
long,  with  adherent  and  congested  layers.  Outside  of 
this  was  a  double  fold  of  sheath  resembling  a  retrograde 
intussusception,  formed  in  the  manner  just  described, 
half  the  length  of  the  primary  tumor  and  without  adhe- 
sions. Thus  there  were  three  layers  of  bowel  at  the  up- 
per end  of  the  tumor,  five  in  the  middle,  and  three  again 
at  the  lower  end. 

MuUiple  intussusceptions,  that  is,  the  simultaneous  oc- 
currence of  two  or  more  intussusceptions  at  once,  are 
rare,  except  in  those  which  take  place  in  the  death 
agony.  In  the  latter  variety,  indeed,  it  is  the  rule  to  find 
several  in  one  subject.  When  they  do  occur  in  the  clini- 
cal form,  there  is  usually  one  primary  intussusception, 
to  which  the  others  are  secondary,  and  not  infrequently 
the  latter  are  of  the  ascending  variety.  Sainet  "  describes 
a  very  complicated  case  in  which  there  was  an  ileo-colic 
intussusception,  and  higher  up  also  an  intussusception  of 
the  ascending  into  the  transverse  colon.  At  the  latter 
point  a  double  intussusception  had  been  produced,  it  is 
said,  by  the  occurrence  of  an  ascending  intussusception 
which  had  passed  outside  and  become  fused  with  a  de- 
scending one  ;  but  more  probably  this  appearance  was 
caused  by  the  mechanism  just  described,  a  fold  having 
been  raised  and  folded  over  the  original  sheath. 

Pathological  Changes. — When  an  intussusception 
has  existed  for  some  time,  it  undergoes  certain  changes 
in  its  various  tissues,  all  of  which  owe  their  origin  to 
the  disturbance  of  circulation  caused  by  the  strangula- 
tion at  the  neck.  This  strangulation  may  be  very  slight, 
and  in  some  cases  there  even  seems  to  be  no  strangula- 
tion at  all,  and  then  the  subsequent  changes  will  be  cor- 
respondingly slight,   or  they  may   be  entirely  absent. 
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Among  the  chronic  intussusceptions  recorded  by  Rafi- 
nesque,  there  are  many  cases  in  which  there  was  no  stran- 
gulation, and  extraordinary  as  some  of  them  appear,  the 
evidence  in  their  favor  seems  too  strong  to  permit  the 
rejection  of  even  the  cases  of  Leger,  Brinton,  and  Buc- 
quoy. The  first  of  these  cases  '*  was  in  a  woman,  sixty- 
five  years  of  age,  who  had  been  ill  with  vomiting,  ab- 
dominal pain  and  tenderness,  and  constipation  alternat- 
ing with  diarrhoea,  for 
twelve  months,  but 
no  tumor  was  ever 
discovered  in  the  ab- 
domen. The  autopsy 
showed  some  old  peri- 
toneal adhesions,  and 
an  intussusception  of 
the  jejunum  eighteen 
centimetres  in  length, 
but  without  any  alter- 
ations in  its  tissues. 
Brin ton's  case  "  oc- 
curred in  a  man  who 
had  been  ill  for  six 
months,  and  the  au- 
topsy revealed  an 
ileo-csecal  intussus- 
ception six  Inches  long,  in  which  a  slight  thickening  of 
the  coats  of  the  intestine  was  the  only  pathological 
change.  The  last  of  these  cases '"  was  also  in  a  man  who 
had  been  ill  nearly  a  year,  and  after  death  a  double  in- 
tussusception of  the  jejunum  was  found,  with  only  slight 
thickening  of  the  intestine. 

The  very  important  question  (from  a  clinical  point  of 
view)  as  to  the  time  when  adhesions  take  place,  cannot 
be  definitely  answered.  Extreme  changes  may  take 
place  in  the  tissues  involved  and  yet  no  adhesions  may 
form,  as  in  the  case  reported  by  Lailler."  in  which  a  man, 
forty-three  years  of  age,  died  after  an  illness  of  seventeen 
days,  which  had  been  supposed  to  be  dysentery,  and  the 
post-mortem  examination  revealed  a  gangrenous  intus- 
susception in  the  sigmoid  flexure,  with  rupture  of  the 
sheath  and  protrusion  of  the  gangrenous  iutussusceptum, 
but  without  adhesions  either  at  the  neck  or  elsewhere. 
Quite  as  striking  is  the  case  in  which  Hutchinson  ^'^  found 
no  adhesions  or  trace  of  peritonitis  when  he  performed 
laparotomy  and  successfully  reduced  an  ileo-caecal  in- 
tussusception in  a  girl,  two  years  of  age,  in  whom  the 
symptoms  had  lasted  for  a  month,  and  two  inches  of  the 
caecum  had  prolapsed  from  the  anus  for  two  weeks.  If 
adhesions  did  not  take  place  in  an  intussusception  of  a 
month's  duration,  subject  to  such  violence  as  this  must 
have  received,  it  appears  quite  possible  that  they  should 
be  absent  from  cases  of  much  longer  duration,  but  not 
exposed  to  violence  outside  of  the  abdominal  cavity.  In 
fact,  Hutchinson  made  the  statement,  in  connection  with 
this  case,  that  adhesions  are  the  exception  in  chronic  in- 
tussusception. This  is  not  a  correct  view,  for  it  is  cer- 
tainly unusual  for  an  intussusception  to  persist  for  any 
length  of  time  without  presenting  at  least  some  adhe- 
sions between  the  peritoneal  surfaces.  Rafinesque  found 
in  23  cases  of  chronic  intussusception,  in  which  the  point 
is  noticed  in  the  reports,  that  adhesions  were  present  in 
19,  in  10  of  which  they  were  described  as  old  and  strong, 
while  in  only  4  cases  were  there  no  adhesions.  The  du- 
ration in  these  four  cases  was  twenty  days,  three,  ten, 
and  thirteen  months.  In  sixty  cases  of  acute  intussus- 
ception collected  by  Treves,  there  were  adhesions  in  about 
forty-five  per  cent.,  but  he  thinks  this  figure  below  the 
reality. 

In  acute  cases  adhesions  may  be  present,  and  even 
firm,  in  two  or  three  days.  Their  formation  depends 
chiefly  upon  the  amount  of  strangulation  in  any  case, 
for  if  the  latter  is  slight,  there  is  nothing  to  excite  even 
the  slight  peritonitis  which  gives  rise  to  the  exudation  of 
lymph.  The  strangulation  must  at  least  be  sulficient  to 
obstruct  the  circulation  in  the  implicated  bowel.  The 
adhesions  may  be  confined  to  the  neck  of  the  intussus- 
ception, and  this  is  the  usual  form  ;  but  occasionally 
they  are  limited  to  the  apex,  while  the  neck  is  free,  and 
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in  such  cases  we  may  assume  that  the  part  of  the  intus- 
susception TYhere  the  adhesions  are  found  was  formed 
some  time  before  the  upper  part,  where  there  are  no  ad- 
hesions. 

In  rare  cases  they  are  seen  in  the  form  of  bands  at  va- 
rious points  between  the  serous  surfaces,  or  tlie  serous 
surfaces  are  fused  together  throughout  their  entire  ex- 
tent. If  there  has  been  any  inflammation  or  gangrene  in 
the  invaginated  bowel,  adhesions  surround  tlie  whole 
tumor,  and  encapsulate  it  with  the  aid  of  surrounding 
coils  of  intestine,  or  other  organs. 

As  we  have  already  stated,  the  changes  in  the  intus- 
susception are  the  result  of  strangulation,  and  this  pri- 
marily affects  the  intussusception  alone,  but  the  sheath  is 
also  altered  secondar- 
ily by  the  great  press- 
ure exerted  upon  it 
by  the  swollen  mass 
within.  When  the 
strangulation  is  lim- 
ited in  degree,  the 
venous  return  of 
blood  in  the  intussus- 
ceptum  is  interfered 
with  in  the  first  place, 
and  venous  conges- 
tion and  oedema  oc- 
cur, with  interstitial 
haemorrhages  into  the 
tissues.  AH  the  tis- 
sues are  affected  in 
the  same  way,  and 
the  congestion  of  the 
peritoneal  coat  causes 
exudation  of  plastic 
material,  and  the  for- 
mation of  adhesions. 
The  mucous  mem- 
brane becomes  (Ede- 
matous, and  if  the 
strangulation  is  se- 
vere or  long  contin- 
ued, ulceration  takes 
place.  A  few  rare 
cases  have  been  r» 
ported  in  which  the 
internal  and  middle 
layers  have  become 
fused,  in  consequence 
of  this  ulceration,  by 
the  union  of  the  raw 
surfaces  which  have 
been  produced.  Mean- 
time the  muscular 
coats  and  cellular  tis- 
sue of  the  intestinal 
wall  have  swollen, 
and  if  a  moderate  de- 
gree of  constriction 
has  existed  for  a  long  Fig.  4909.  —  Epithelioma  growing  in  a 
time  without  being  so        Chronic  intussusception.    (From  Treves.) 

intense  as  to  produce  f^rsSUm!"'""  '"'  '"'"'°  °'  '"'  "' 
gangrene,  these  tis- 
sues become  enormously  hypertrophied.  Probably  this 
hypertrophy  does  not  affect  the  muscular  coat,  although 
it  is  true  that  Lettsom  *^  mentions  a  case  in  which  there 
appeared  to  be  a  true  hypertrophy  of  the  muscular  layer, 
even  allowing  for  the  fact  that  an  intense  degree  of  con- 
traction would  naturally  result  in  a  thickening  of  the 
walls  of  any  hollow  muscular  viscus.  Cruveilhier  also  " 
found  an  increase  of  muscular  tissue. 

The  increase  in  the  thickness  of  the  intestinal  wall  is 
most  marked  in  the  middle  layer,  and  the  sheath  is  but 
very  seldom  affected.  The  wall  of  the  middle  layer  has 
been  found  as  thick  as  a  third,  or  even  half  an  inch,  and 
the  two  layers  of  the  intussusceptum  have  been  found  to 
measure  seventeen  millimetres.  In  one  case  the  thick- 
ness of  all  three  layers  together  is  given  as  one  inch. 
The  swelling  and  increase  in  thickness  is  naturally  great- 


est at  the  apex  and  on  the  convex  side  of  the  tumor,  for 
here  there  is  the  least  resistance.  On  the  concave  side 
the  pressure  caused  by  the  folding  due  to  the  traction  of 
the  mesentery  is  very  great,  and  it  is  increased  by  the 
crowding  in  of  the  mesentery  itself  ai  that  point.  This 
eccentric  hypertrophy  of  the  layers  results  in  a  displace- 
ment of  the  axis  of  the  intussusceptum  toward  the  mes- 
enteric border.  Treves  describes  a  remarkable  specimen 
in  which  an  annular  epithelioma  appeared  to  have  been 
the  cause  of  the  intussusception,  which  ran  a  chronic 
course  for  twelve  months  before  death,  when  it  was 
found  that  the  later  growth  of  the  epithelioma  had  fol- 
lowed the  law  just  stated  in  regard  to  oedema  and  hyper- 
trophy, and  had  chiefly  extended  upon  the  convex  side 
of  the  intussusceptum  (Pig.  4909). 

On  the  other  hand,  the  great  pressure  to  which  the  in- 
ternal layers  are  subjected  may  cause  atrophy,  as  in  a 
case  of  acute  intussusception  in  a  child  thirteen  years  of 
age,"  in  which  the  internal  layer  was  reduced  to  the  size 
of  the  iliac  artery.  It  has  even  been  claimed  that  recov- 
ery could  take  place  in  this  way  by  a  complete  atrophy 
and  disappearance  of  the  intussusceptum,  with  a  return 
of  the  bowel  to  its  normal  calibre  ;  but,  as  Leichtenstern 
points  out,  it  is  much  easier  to  explain  these  cases  by  as- 
suming them  to  have  been  examples  of  a  molecular  gan- 
grene of  the  intussusceptum,  in  which  it  passed  away  in 
such  small  pieces  that  no  traces  of  the  slough  were  dis- 
covered in  the  stools. 

Close  upon  the  heels  of  the  congestion,  oedema,  and 
interstitial  haemorrhages  comes  the  fatal  change  of  gan- 
grene. But  the  time  of  its  appearance  is  very  variable, 
being  entirely  dependent  upon  the  amount  of  strangula- 
tion in  the  tumor.  Judson''  has  reported  a  case  in 
which  gangrene  was  found  twelve  hours  after  the  begin- 
ning of  the  symptoms.  If  strangulation  is  absent,  there 
can  be  no  gangrene.  If  it  is  slight,  gangrene  is  long  de- 
layed, and  it  may  be  entirely  absent  in  this  case  also, 
especially  in  intussusceptions  with  a  chronic  course. 
But  even  if  the  strangulation  remains  for  a  long  time 
very  slight  in  a  chronic  intussusception,  it  may  develop 
very  suddenly  later,  and  terminate  life  even  more  quickly 
than  in  the  ordinary  acute  cases,  for  the  patient  is  al- 
ready weakened  by  the  long-continued  ailment.  If  the 
strangulation  is  severe  from  the  first,  early  gangrene  is 
inevitable,  unless  death  should  ensue  before  it  has  time 
to  develop  fully,  being  caused  by  the  severe  nervous 
shock  due  to  the  strangulation. 

Gangrene  may  attack  various  parts  of  the  intussuscep- 
tion. U.sually  in  this,  as  in  other  alterations  to  which  the 
tumor  is  subject,  it  is  the  middle  layer  which  suffers- ear- 
liest and  most  frequently,  and  the  sheath  is  generally 
exempt.  Thus  in  Rafinesque's  fifty -five  cases  the  sheath 
was  perforated  in  eight  cases,  friable  or  nearly  gangren- 
ous in  three  others,  and  probably  healthy  in  the  rest.  In 
every  case  in  which  perforation  of  the  sheath  had  taken 
place,  the  inner  and  middle  layers  were  also  gangrenous. 
When  the  sheath  becomes  gangrenous,  the  intussuscep- 
tum very  frequently  projects  through  the  opening  into 
the  peritoneal  cavity  (see  Fig.  4910),  and  in  one  case,  re- 
ported by  Reydellet,"  the  sigmoid  flexure  was  found 
entirely  divided  "  by  suppuration,"  and  the  apex  of  a 
strangulated  intussusception  of  the  colon  projected  from 
the  upper  end.  Sometimes  the  perforation  consists  of  a 
small  opening  involving  the  sheath  alone. 

Although  strangulation  is  much  more  common  in  acute 
cases  than  in  chronic,  gangrene  is  not.  Leichtenstern 
found  perforation  at  the  affected  loop,  or  above  it,  in  six- 
teen per  cent,  of  175  cases,  including  both  acute  and 
chronic,  while  Rafinesque  found  it  in  twenty-two  per 
cent,  in  55  cases  of  chronic  intussusception. 

It  is  owing  to  this  common  exemption  of  the  sheath 
from  destructive  changes,  and  the  comparative  rarity  of 
perforation,  that  spontaneous  cure  of  an  intussusception 
is  possible  without  reduction  of  the  invaginated  bowel. 
A  considerable  number  of  instances  of  spontaneous 
cure  by  elimination  of  the  sloughing  intussusceptum  are 
known.  Leichtenstern  found  125  instances  of  this  elimi- 
nation of  the  invaginated  gut  in  his  series  of  593  cases  ; 
but  Rafinesque  found  only  6  in  his  55  cases  of  chronic 
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intussusception.  It  will  presently  be  shown  that  the 
process  of  sloughing  is  dangerous,  and  only  a  small  pro- 
portion of  these  cases  made  an  ultimate  recovery. 

Occasionally  the  elimination  is  piecemeal,  the  gangrene 
beginning  at  the  apex  of  the  intussusceptum,  and  ex- 


FlG.  4910. — IntossuBceptum  protruding  tbrough  a  gangrenous  Bheath. 
(Prom  Treves.)  a,  Upper  end  of  involved  gut ;  6,  lower  end  ;  c,  pro- 
truding apex. 

tending  gradually  toward  the  neck ;  but  this  is  an  unusual 
process,  and  not  likely  to  occur  except  in  chronic  cases. 
Generally  the  sloughing  begins  at  the  neck,  just  as  in 
the  case  of  a  tumor  surrounded  by  a  ligature,  and  the 
intussusceptum  is  thrown  off  in  a  mass.  As  the  changes 
are  generally  most  advanced  in  the  middle  layer,  this 
layer  may  be  unrecognizable  in  the  fragments  of  elimi- 
nated bowel,  while  the  internal  layer  appears  tolerably 
well  preserved.  If  peritoneal  adhesions  have  formed, 
the  two  layers  are  passed  from  the  anus  in  the  same  po- 
sition that  they  oc- 
cupied at  the  intus- 
susception. But  if 
there  are  no  adhesions 
between  their  serous 
surfaces,  as  separation 
is  generally  first  com- 
pleted in  one  layer, 
the  other  holding  a 
while  longer,  the  in- 
vaginated  gut  be- 
comes unfolded,  and 
is  passed  in  a  long 
continuous  piece. 
Usually  the  middle 
layer  gives  way  first, 
and,  as  will  be  seen  by 
Fig.  4911,  B,  it  slips 
down  over  the  internal 
layer,  turning  its  mu- 
cous surface  inward 
to  its  normal  position,  so  that  the  whole  length  of  bowel 
hangs  down  in  the  lumen  of  the  intestine  below,  depen- 
dent from  the  neck  of  the  internal  layer  ;  and  when  this 
finally  gives  way  the  slough  passes  off  with  the  mucous 
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Fig.  4911. — Diagrammatic  Sections  of  :  A, 
IntuBgusception  with  adtiesions ;  B,  same, 
separation  of  middle  layer ;  C,  same, 
separation  of  internal  layer. 


surface  internal  and  the  serous  surface  external.  But  if 
the  reverse  should  occur,  and  the  internal  layer  should 
first  separate  at  the  neck,  the  internal  layer  would  slip 
down  inside  of  the  middle  (Fig.  4911,  C),  and  turn  inside 
out  to  correspond  with  the  latter,  its  mucous  surfaces  be- 
coming external,  so  that  when  passed  the  strip  of  bowel 
would  be  found  turned  inside  out  in  its  entire  length. 

The  length  of  intestine  thus  thrown  off  varies  from  a 
few  inches  to  several  feet.  It  usually  includes  the  whole 
length  of  the  intussusceptum,  for  the  recorded  cases 
where  several  separate  pieces  are  said  to  have  been 
passed,  are  more  easily  understood  by  supposing  repeated 
progressive  invaginations  of  the  gut  at  the  same  point, 
with  elimination  of  each  in  turn,  than  to  imagine  that 
several  lines  of  demarcation  would  be  formed  in  the  in- 
tussusceptum. Such  a  case  is  recorded  by  Carswell,'"  in 
which  eight  pieces  of  gut  were  rejected  in  three  years, 
making  a  total  length  of  twelve  feet,  with  final  recovery  ; 
the  history  being  verified  by  an  autopsy  two  years  later, 
showing  slight  stricture  of  the  gut  at  the  point  where 
the  ileum  joined  the  colon. 

A  very  few  cases  have  been  observed  ^'  in  which  the 
gangrene  attacked  a  limited  part  of  one  side  of  the  intus- 
susceptum, including  both  layers,  and  an  opening  was 
thus  established  between  the  lumen  of  the  bowel  above 
the  apex  and  that  below,  without  opening  the  general 
peritoneal  cavity.  Temporary  recovery  was  the  result. 
This  termination  would  not  be  possible  except  in  cases 
with  a  chronic  course. 

From  what  has  preceded  it  is  evident  that  intestinal 
obstruction,  irreducibility  of  the  intussusception,  and 
strangulation  of  the  latter,  are  not  all  equivalent  terms, 
nor  are  they  all  present  in  every  case  of  intussusception. 
We  have  already  seen  that  in  the  majority  of  cases  the 
lumen  of  the  gut  is  not  entirely  obstructed,  and  this  is 
also  shown  by  the  alternation  of  constipation  and  diar- 
rhoea. In  fact,  the  passage  is  sometimes  large  enough  to 
admit  the  little  finger.  But  faecal  obstruction  may  occur 
when  the  lumen  of  the  bowel  is  not  entirely  closed,  and 
it  may  even  result  simply  from  paralysis  of  the  muscular 
coats  of  the  bowel  without  any  mechanical  obstruction. 
In  one  curious  case  reported,  laparotomy  was  performed 
after  symptoms  of  intestinal  obstruction  had  existed  for 
some  months,  and  the  only  cause  found  was  a  reduction 
of  the  calibre  of  the  bowel,  for  a  spa^e  of  some  inches,  to 
the  diameter  of  the  little  finger,  by  an  "  inflammatory 
stricture."  The  functional  obstruction  so  often  observed 
in  peritonitis  is  an  example,  of  what  may  result  from 
simple  paralysis  of  the  intestinal  muscle.  On  the  other 
hand,  a  very  small  opening  in  the  lumen  of  the  bowel 
will  sometimes  transmit  the  intestinal  contents  so  readily 
as  to  give  no  symptoms  for  a  long  time,  until  some  hard 
body  becomes  engaged  in  the  opening  and  causes  total 
obstruction  and  death,  with  the  most  acute  symptoms. 
Thus  Stimson  has  reported  a  case^°  of  acute  intesti- 
nal obstruction  resulting  fatally,  in  which  autopsy  re- 
vealed an  annular  cancer  of  the  large  intestine  which 
had  never  been  suspected,  although  the  opening  through 
it  was  so  small  that  an  apple-seed  had  blocked  it  and 
caused  death.  Probably  the  length  of  the  strictured 
part  bears  some  relation  to  the  amount  of  obstruction,  a 
long,  comparatively  slight  stricture  being  the  equivalent 
of  a  narrow  stricture  involving  only  a  short  length  of 
the  bowel.  The  amount  of  intestinal  obstruction  caused 
by  an  intussusception  will  depend,  then,  upon  the  calibre 
of  the  canal  through  the  affected  loop  of  bowel  and  the 
length  of  implicated  intestine  ;  upon  the  power  of  the 
intestinal  muscle  to  overcome  the  increased  resistance  to 
the  passage  of  the  fseces  ;  and  upon  the  freedom  of  the 
latter  from  hard  objects  of  a  size  sufficient  to  block  the 
passage.  The  experiments  of  Nothnagel  have  demon- 
stratecl  that  complete  intestinal  obstruction  by  intussus- 
ception, or  by  any  other  cause,  does  not  in  itself  produce 
antiperistalsis,  as  it  was  supposed  to  do,  by  reflex  ner- 
vous action  ;  consequently  we  cannot  look  to  this  for  an 
explanation  of  the  obstructive  symptoms  in  these  cases. 
In  the  early  stages  of  an  intussusception  there  is  no 
serious  obstruction,  but  it  may  develop  later  in  conse- 
quence of  the  changes  in  the  parts  caused  by  strangular 
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tion  or  by  surrounding  inflammation.  Thus  Senn  found 
in  two  experimental  intussusceptions,  made  in  the  intes- 
tine of  cats,  that  bending  and  fixation  of  the  gut  by  sur- 
rounding peritonitis  had  caused  the  complete  obstruction 
which  resulted  in  the  death  of  the  animals. 

The  irreducibility  of  an  intussusception  also  depends 
upon  several  factors,  but  all  of  these  factors  depend  ia 
turn  upon  the  degree  of  obstruction  to  the  circulation  of 
the  blood.  The  commonest  cause  for  the  irreducibility 
of  an  intussusception  is  its  increase  iu  biilk  by  oedema  in 
acute  cases,  and  by  oedema  an'd  hypertrophy  in  chronic 
cases.  The  formation  of  adhesions  is  also,  probably,  in 
most  cases  due  to  the  stagnation  of  the  blood.  It  would 
be  supposed  that  adhesions  must  form  at  once  if  there 
were  any  gangrene  of  the  bowel,  but  we  have  already 
quoted  a  case  which  proves  that  they  may  be  absent  even 
when  the  strangulation  is  so  intense  as  to  cause  gangrene 
— in  fact,  the  very  intensity  of  the  process  explains  why 
adhesions  are  not  formed  in  some  cases,  death  of  the  tis- 
sues taking  place  before  the  lymph  necessary  for  the  for- 
mation of  adhesions  can  be  thrown  out.  Thus,  if  the 
strangulation  simply  causes  congestion,  or  if  it  gives  rise 
to  inflammatory  processes  by  partial  gangrene,  adhesions 
are  formed.  But  if  it  result  in  the  immediate  death  of 
the  tissues  in  the  intussusceptum,  there  may  be  no  ad- 
hesions. We  must  also  recollect  that  the  impeded  circu- 
lation iu  the  intestinal  wall,  due  to  the  strangulation,  will 
allow  micro-organisms  to  penetrate  to  the  peritoneal 
coat,  and  either  adhesive  or  purulent  peritonitis  may  be 
caused  without  any  actual  gangrene  or  perforation. 

We  cannot  divide  the  course  of  an  intussusception  into 
reducibility,  irreducibility,  and  strangulation  ;  for  all 
intussusceptions  which  are  strangulated  are  not  irreduci- 
ble, and  some  may  even  be  reduced  with  a  certain  degree 
of  ease.  In  many  chronic  intussusceptions  the  adhesions 
have  grown  so  strong  as  to  render  reduction  impossible, 
and  yet  their  long  course  and  the  slight  alterations  found 
in  the  walls  of  the  implicated  bowel  show  that  they  are 
not  strangulated,  in  the  clinical  sense  of  the  term,  al- 
though there  is  an  obstruction  to  the  circulation  of  the 
blood.  In  such  cases  an  acute  strangulation  may  sud- 
denly cause  the  death  of  the  patient,  after  he  has  borne 
his  intussusception  for  some  time  without  severe  symp- 
toms. 

Strangulation  may  or  may  not  be  present  in  any  case  ; 
it  may  be  present  later  on  when  not  found  at  first,  and  it 
may  occur  in  every  grade  of  intensity.  It  is  most  fre- 
quent in  the  acute  cases,  and  is  generally  due  simply  to 
the  mechanical  pressure  of  the  mesentery,  where  it  passes 
through  the  neck  of  the  intussusception.  At  a  later 
stage  it  may  be  caused  by  the  pressure  of  the  intestinal 
contents  above  the  intussusception,  when  their  passage 
has  been  obstructed  in  some  way  in  the  progress  of  a 
chronic  or  subacute  case.  Once  having  been  set  up 
by  any  cause,  the  strangulation  continues,  unless  the 
swelling  of  the  tissues  at  the  neck  of  the  intussuscep- 
tion is  relieved  by  hemorrhage  from  the  intussuscep- 
tum, when  spontaneous  reduction  becomes  possible. 
We  have  already  seen  that  the  various  grades  of  changes 
in  the  tissues  correspond  to  the  varying  intensity  of 
the  strangulation.  To  appreciate  these  differences, 
it  is  only  necessary  to  recall  the  resemblance  between 
hernia  and  intussusception,  which  has  been  insisted 
upon  by  so  many  writers  upon  the  subject.  In  her- 
nia we  have  the  reducible,  irreducible,  and  strangulated 
forms— that  is,  forms  without  any  change  and  easily 
replaced,  forms  with  changes  which  render  them  irre- 
ducible, but  which  are  not  incompatible  with  the  life 
of  the  parts  ;  and  finally,  forms  in  which  death  of  the 
parts  must  surely  follow.  We  might  even  carry  the 
comparison  further,  and  associate  the  spontaneous  cure 
of  strangulated  hernia  by  the  formation  of  an  external 
fsecal  fistula,  with  the  spontaneous  cure  of  intussuscep- 
tion by  sloughing.  But  it  must  be  borne  in  mind  that 
the  similarity  is  not  exact  in  all  respects,  and  mainly  be- 
cause of  the  difference  in  the  use  of  the  word  reducible. 
Applied  to  hernia,  this  means  only  reducibility  by  the 
taxis  ;  but  applied  to  intussusceptions,  it  includes  those 
reducible  spontaneously,  by  such  means  as  enemata,  and 


also  by  direct  manipulation  and  traction  upon  the  gut 
with  the  fingers  after  the  abdomen  has  been  opened. 
In  the  latter  sense  of  the  term  it  will  be  acknowledged 
that  many  strangulated  hernise  would  prove  reducible, 
even  without  enlarging  the  neck  of  the  sac. 

Symptoms  and  Codrse. — In  order  to  understand  the 
proper  value  of  the  various  symptoms  in  intussusception 
we  must  first  divide  it  into  its  different  clinical  forms,  as 
indicated  by  the  course  of  the  disease.  There  are  four  dif- 
ferent types — the  peracute,  acute,  subacute,  and  chronic. 
While  in  the  main  it  is  easy  to  separate  all  cases  into 
these  four  classes,  some  artificial  distinctions  must  be 
made,  and  the  principal  of  these  is  the  limitation  of  the 
chronic  cases  to  all  those  which  run  for  a  month  or  more. 

1.  The  peracute  cases  are  those  in  which  death  occurs 
very  early,  often  in  a  few  hours,  and  in  which  death  is 
probably  due  to  the  shock  caused  by  the  strangulation 
of  the  gut.  These  cases  are  very  rare,  for  in  Leichten- 
stern's  two  hundred  and  sixty-nine  fatal  cases,  in  which 
the  time  of  death  was  given,  there  are  only  five  which 
perished  in  the  first  twenty-four  hours. 

3.  The  acute  cases  represent  the  great  majority,  nearly 
one-half  of  all  the  fatal  cases,  and  yet  in  intussusception 
their  jiroportion  is  less  than  in  many  other  forms  of  in- 
testinal obstruction. 

3.  The  subacute  cases  are  those  in  which  the  duration 
of  the  disease  is  more  than  a  week,  but  less  than  a 
month  :  and  this  is  the  most  artificial  of  all  the  classes. 
Nevertheless  it  includes  a  large  number  of  cases,  and  a 
larger  number  than  the-  thirty-one  per  cent,  assigned  to 
it  in  the  following  table  ;  for  that  proportion  is  calculated 
only  upon  the  fatal  cases,  whereas  nearly  all  the  cases 
of  intussusception  which  recover  are  of  the  subacute  va- 
riety. Prom  a  clinical  stand-point  the  cases  Included  in 
this  class  are  of  two  sorts — first,  those  acute  cases  in 
which,  in  spite  of  the  very  violent  symptoms,  the  pow- 
ers of  resistance  of  the  patient  are  so  great  as  to  postpone 
the  end  beyond  the  usual  term  of  seven  days  ;  and  sec- 
ondly, the  cases  which  are  much  milder  in  their  symp- 
toms, and  present  a  true  subacute  course. 

4.  Finally,  there  are  the  chronic  cases,  which  last 
longer  than  a  month.  Here,  also,  there  are  two  varieties 
of  cases — the  true  chronic  cases  with  very  mild  symp- 
toms from  the  first,  or,  at  least,  after  the  first  two  or 
three  days  ;  and  subacute  cases,  which  are  prolonged  into 
the  second  month  simply  by  the  endurance  of  the  patient. 

From  one  of  Leichtenstern's  tables  we  deduce  the  fol- 
lowing figures,  showing  the  relative  frequency  of  the 
different  forms  in  the  fatal  cases : 

Relative  Frequency  of  the  Clinical  Varieties. 


Variety. 

Time  of  death. 

Total  cases. 

Percentage. 

First  day. 
2  to  7  days. 
7  to  30  days. 
Over  30  days. 

6 
129 

84 
51 

1.8 

47.9 

312 

Chronic  .         

18  9 

The  course  which  the  disease  will  run  cannot  be  pre- 
dicted from  the  mode  of  its  onset,  for  the  latter  may  be 
very  violent,  and  yet,  after  a  few  hours  or  days,  the  first 
symptoms  may  subside,  and  the  disease  may  assume  a 
chronic  type,  lasting  for  months  or  even  years.  Con- 
versely, a  case  may  begin  as  a  chronic  intussusception, 
and  yet  the  symptoms  of  acute  internal  strangulation 
may  set  in  suddenly  at  any  time,  and  terminate  the  life 
of  the  patient  in  a  few  hours.  Chronic  cases  frequently 
have  more  or  less  acute  exacerbations. 

The  order  of  the  appearance  of  the  symptoms  may 
also  vary.  Thus,  while  pain  is  usually  the  first  sign  of 
the  disease,  in  other  cases  an  alternation  of  diarrhoea  and 
constipation,  tenesmus  of  the  rectum  and  anus,  or  even 
the  discovery  of  a  tumor  in  the  abdomen,  may  give  the 
first  indication. 

As  a  rule,  however,  the  attack  begins  with  a  sudden 
and  very  violent  pain  in  the  abdomen,  usually  without 
any  previous  injury  or  illness,  even  in  the  midst  of  sleep, 
lasting  for  some  time,  and  then  diminishing  or  even  pass- 
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ing  away  altogether.  After  a  varying  interval  it  re- 
turns, sometimes  with  increased  vigor.  There  may  be 
vomiting,  but  this  is  often  absent.  Some  of  the  signs  of 
internal  strangulation,  such  as  shock,  and  diminution  of 
the  urine,  are  frequentlj'  present.  In  the  intervals,  and 
also  during  the  paroxysms,  some  tenderness  of  the  abdo- 
men will  be  noticed,  and  this  will  increase  as  the  case 
progresses.  After  a  time  a  sausage-shaped  tumor  will  be 
found  in  the  abdomen.  There  will  be  frequent  small 
passages  of  blood  and  mucus.  The  attacks  of  pain  come 
more  and  more  frequently,  vomiting  may  set  in,  with 
complete  intestinal  obstruction.  The  patient  finally  dies 
of  exhaustion,  or  of  peritonitis  caused  by  perforation  of 
the  gut.     Let  us  now  study  each  symptom  in  detail. 

Shock,  Exhaustion. — In  the  peracute  cases  the  onset  of 
the  disease  may  be  so  violent  that  very  great  shock  is 
caused  by  the  strangulation  of  the  parts.  But  we  have 
seen  that  these  cases  are  very  rare,  and  in  Leichtenstern's 
five  cases  four  occurred  in  children  under  one  year  of 
age.  As  a  rule,  there  is  little  shock  in  the  ordinary  cases, 
and  the  general  condition  of  the  patient  remains  good 
until  his  sufferings  and  want  of  food  produce  exhaustion, 
which  generally  sets  in  from  the  third  to  the  seventh 
day  ;  but  in  subacute  cases  it  may  be  delayed  until  the 
third  week,  and  in  chronic  cases  even  for  months.  "When 
shock  is  present  it  gives  the  usual  picture  of  pallor,  re- 
laxation, cold  sweating,  superficial  respiration,  feeble 
pulse,  subnormal  temperature,  and  diminished  urine. 

Temperature. — In  acute  strangulation  from  bands,  a 
subnormal  temperature  is  the  rule,  but  even  in  uncompli- 
cated cases  of  intussusception  the  temperature  is  usually 
slightly  above  normal  (99°  to  100°  F.),  although  it  may 
sink  below  if  the  shock  is  pronounced.  Fever  is  more 
marked  in  the  later  stages  of  the  disease,  when  peritonitis 
has  begun,  or  some  other  complication  is  developing.  But 
as  septic  peritonitis  not  infrequently  runs  its  course  with- 
out fever,  there  may  be  no  decided  elevation  of  tempera- 
ture throughout  the  disease,  even  in  these  cases,  except 
perhaps  just  before  death,  A  rise  of  temperature,  how- 
ever, does  not  necessarily  imply  the  presence  of  peritoni- 
tis, especially  as  so  many  cases  of  intussusception  occur 
in  children,  in  whom  the  liability  to  fever  from  slight 
causes  is  so  well  known.  Thus,  Eastes  has  reported  a 
case  in  a  girl,  eleven  years  of  age,  in  which  the  tempera- 
ture was  over  101°  F.  on  the  seventh  and  eighth  days  ; 
forced  enemata  reduced  the  intussusception,  and  on  the 
next  day  the  temperature  dropped  to  normal. 

Urine. — If  shock  is  present  the  urine  may  be  dimin- 
ished in  quantity ;  but,  as  a  rule,  there  will  be  no  per- 
ceptible change.  The  theory  that  the  diminution  of 
urine  is  much  greater  when  the  lesion  is  situated  very 
high  up  in  the  intestinal  tract  is  not  supported  by  facts. 
It  has,  on  the  contrary,  been  proven  that  diminution  of 
the  urine  is  as  liable  to  occur  in  intussusception  at  a  dis- 
tance from  the  stomach  as  when  it  is  close  to  the  pylorus, 
allowance  being  made  for  the  relative  severity  of  the 
symptoms  in  each  case  ;  for  the  amount  of  the  urine  de- 
pends more  upon  the  severity  of  the  symptoms  than 
upon  any  other  one  factor.  In  chronic  cases  of  some 
days'  duration  it  may  well  be  that  (as  Barlow  and  Leicht- 
enstern  claim)  the  considerable  loss  of  fluids  by  diarrhoea, 
and  the  difficult  introduction  of  fluids  on  account  of 
vomiting,  may  reduce  the  quantity  of  the  urine,  just  as 
in  stenosis  of  the  pylorus.  But  it  is  difficult  to  believe 
that  this  effect  would  make  itself  noticeable  in  the  acute 
form  of  the  disease,  and  whenever  the  urine  is  dimin- 
ished in  such  cases  it  must  be  referred  to  the  shock, 
which  might  diminish  the  urine  either  by  the  reduction 
of  the  blood-pressure,  or  by  the  reflex  nervous  action  of 
the  strangulation,  as  is  so  frequently  seen  in  hernia  and 
abdominal  injury.  Leichtenstern  expressly  says  that 
shock  was  present  in  all  his  cases  in  which  the  urine  was 
lessened  in  quantity. 

Phyncal  Examination.  Attitude. — Buring  the  parox 
ysms  of  pain,  the  patient  will  be  seen  to  twist  himself 
into  various  positions,  but  generally  with  trunk  and 
limbs  flexed  to  relax  the  abdominal  muscles.  Sometimes 
he  will  discover  that  the  pain  is  lessened  by  lying  always 
upon  one  side  ;  sometimes  pressure  upon  the  abdomen 


will  relieve  the  pain.  In  a  few  cases  the  position  of 
opisthotonos  has  been  assumed,  and  this  has  not  only 
been  observed  in  young  children,  in  whom  it  might  be 
taken  to  be  the  result  of  convulsive  nervous  action,  but 
in  the  case  of  adults,  who  assumed  it  voluntarily  because 
the  pain  seemed  to  be  less  in  that  position.  Between  the 
paroxysms  the  attitude  may  be  natural  and  entirely  un- 
constrained, but,  even  before  any  abdominal  tenderness 
has  developed,  a  more  or  less  flexed  position  is  often 
maintained  ;  and  in  chronic  cases  the  patient  often  walks 
about  bent  forward  in  a  very  characteristic  attitude.  But 
all  these  positions  of  the  body  only  indicate  the  fact  that 
an  abdominal  lesion  of  some  kind  is  present.  So,  also,  the 
anxious,  haggard  look  of  the  face  is  simply  indicative  of 
pain  and  exhaustion :  and  the  later  emaciation  merely 
shows  the  lack  of  rest  and  nutrition. 

Appearance  of  the  Abdomen. — The  abdomen  is  gen- 
erally flat,  but  it  is  sometimes  slightly  distended.  Occa- 
sionally the  muscles  are  rigid  and  retracted,  but  as  a  rule 
they  are  soft.  The  percussion  sounds  are  usually  nor- 
mal, although  there  is  sometimes  a  slight  dulness  over 
the  tumor,  especially  if  it  be  of  large  size.  Dance  de- 
scribed a  depression  in  the  right  iliac  region,  when  com- 
pared with  that  of  the  other  side,  as  pathognomonic  of 
intussusception  with  displacement  of  the  caecum.  But 
this  appearance  is  rarely  seen,  and  chiefly  when  the  in- 
tussusception has  reached  the  left  side,  so  that  the  fulness 
of  that  region  makes  more  evident  the  depression  upon  the 
right.  Leichtenstern  remarks,  however,  upon  the  value 
of  the  artificial  production  of  the  "  sign  of  Dance"  by 
the  injection  of  large  quantities  of  water  or  air,  which 
distend  the  colon  upon  the  left  side  of  the  abdomen  be- 
low the  intussusception,  while  the  other  side  remains  flat. 
When  peritonitis  begins  all  the  conditions  are  altered, 
and  tympanites  develops ;  but  owing  to  the  rarity  of  com- 
plete obstruction  of  the  bowel  in  intussusception,  the 
distention  is  seldom  so  extreme  as  in  other  forms  of  in- 
testinal obstruction.  The  patient  is  generally  so  ex- 
hausted by  the  time  that  peritonitis  sets  in,  that  death 
terminates  the  scene  before  tympanites  can  fully  develop. 
If  perforation  of  the  bowel  should  occur  very  suddenly, 
before  adhesions  had  time  to  form,  tympanites  might  ap- 
pear at  once,  with  loss  of  liver-dulness.  On  the  other 
hand,  in  some  cases  of  septic  peritonitis,  tympanites  and 
abdominal  tenderness  are  absent  throughout,  and  the  dis- 
ease runs  a  concealed  course,  presenting  only  the  symp- 
toms of  sepsis. 

Tumor. — But  the  most  important  of  all  the  points  to  be 
ascertained  by  physical  examination  is  the  presence  of.  a 
tumor  in  the  abdomen,  and  its  peculiar  characteristics. 
If  the  typical  form  of  tumor  can  be  found,  it  is  suffi- 
ciently pathognomonic  to  base  a  diagnosis  upon,  even 
without  the  aid  of  other  symptoms.  Leichtenstern,  in 
four  hundred  and  thirty-three  cases  of  all  kinds,  and 
Rafinesque  in  fifty -three  cases  of  chronic  intussusception, 
found  that  a  tumor  was  present  in  about  fifty  per  cent,  of 
the  cases.  It  is  probable  that,  as  Rafinesque  observes,  a 
more  careful  examination  of  the  patients  would  have 
resulted  in  the  discovery  of  the  tumor  in  many  more, 
especially  with  the  aid  of  an  anaesthetic.  The  fre- 
quency of  a  recognizable  tumor  varies  a  little  with  the 
different  kinds  of  intussusception,  and  its  position  is  also 
somewhat  dependent  upon  the  seat  of  the  lesion.  Ac- 
cording to  Leichtenstern,  the  figures  as  to  frequency  are 
as  follows  : 

In  163  cases  of  ileo-ciecal  intussusception  a  tumor  was  found  in  61  per  ct. 
'•    80    "      "  colic  "  "  "  52      " 

"    27    "     "  ileo-colic  "  "  "  33*    " 

"  107    "     "  enteric  "  "  "  24      " 

This  table  shows  that  the  tumor  is  more  often  found 
when  the  intussusception  involves  the  large  intestine,  as 
is  natural,  because  of  its  larger  size  in  this  situation,  and 
because  it  can  be  reached  by  a  rectal  examination.  On 
the  other  hand,  the  tumors  of  intussusception  in  the 
small  intestine  are  small,  and  often  lie  in  regions  which 
are  not  accessible  to  exploration. 

*  According  to  the  original,  whicli  Treves  and  Baflnesque  have  copied 
incorrectly. 
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Contrary  to  the  statement  of  Rilliet,  the  tumor  is  more 
often  recognized  in  cliildren  than  in  adults,  because  tym- 
panites is  of  less  frequent  occurrence  in  children,  and 
because  of  the  great  frequency  of  intussusceptions  in- 
volving the  large  intestine  in  them.  According  to  Leicht- 
enstern,  the  tulnor  was  found  in  sixty-three  per  cent,  of 
the  cases  occurring  during  the  first  year  of  life,  against 
fifty  per  cent,  in  adults. 

In  Leichtenstern's  cases  the  tumor  was  found  upon  the 
right  side  of  the  abdomen  34  times,  upon  the  left  side  and 
in  the  rectum  144  times,  and  in  the  region  of  the  trans- 
verse colon  only  19  times.  In  the  children  it  was  almost 
without  exception  found  upon  the  left  side.  The  reason 
for  this  frequent  location  of  the  tumor  upon  the  left  side 
is  to  be  sought  in  the  tendencj'  of  a  tumor  to  move  on- 
ward, so  that  an  ileo-csecal  intussusception,  for  exam- 
ple, could  only  be  found  upon  the  right  side  during  the 
first  few  hours  or  days.  Moreover,  when  an  ileo-caecal 
tumor  first  forms  it  is  small,  and  often  too  soft  to  be  rec- 
ognized, and  while  passing  through  the  transverse  colon 
in  the  second  part  of  its  course  it  would  be  concealed  be- 
hind the  ribs  ;  consequently  it  would  be  most  easily  felt 
when  it  had  reached  the  descending  colon  in  the  left  side, 
and  by  that  time  its  consistency  would  also  have  in- 
creased. It  is  true  that  Leichtenstern  expressly  states 
thatj  in  his  cases  the  tumor  was  generally  discovered  very 
soon  after  the  first  onset  of  the  symptoms,  but  this  is 
not  inconsistent  with  the  explanation  just  given,  for  the 
growth  of  the  tumor  is  often  very  rapid.  Instances  of 
very  slow  growth  are  also  referred  to  by  Leichtenstern. 
In  eight  cases  a  tumor  of  the  transverse  colon  was  ob- 
served to  pass  on  into  the  sigmoid  flexure,  and  twice  the 
caecum  was  followed  as  it  passed  through  the  transverse 
colon  to  the  same  position. 

The  tumors  formed  by  intussusception  of  the  small  in- 
testine were  found  in  Leichtenstern's  cases  nine  times  in 
the  region  of  the  caecum,  seven  times  in  the  epigastric 
and  hypochondriac  regions,  three  times  each  in  the  left 
iliac  and  hypogastric  regions.  These  figures  show  tliat 
no  conclnsions  can  be  drawn  from  the  seat  of  the  tumor 
to  aid  in  the  diagnosis  of  the  location  of  the  intussuscep- 
tion. 

In  the  222  cases  of  Leichtenstern's  collection  in  which 
a  tumor  was  noted,  it  could  be  felt  by  rectal  examination 
in  31,  and  it  prolapsed  from  the  anus  in  41 — giving  a  to- 
tal of  72  cases.  Of  course  none  of  these  intussusceptions 
were  in  the  small  intestine,  but  30  were  ileo-caecal,  and 
2  were  ileo-colic.  The  tumor  makes  its  appearance  in 
the  i-ectum  in  children  much  more  quickly  than  in  adults, 
having  been  observed  in  children  as  early  as  the  second 
day ;  but  exceptionally  it  has  also  been  found  in  adults 
at  an  early  period.  The  tumor  has  generally  been  dis- 
covered in  the  rectum  about  the  seventh  day,  except  in 
the  chronic  cases,  in  which  its  average  appearance  in  that 
situation  takes  place  on  the  fifteenth  day.  But  in  some 
chronic  cases  it  may  not  reach  the  rectum  until  the  sixth 
or  seventh  month.  Some  cases  have  been  recorded  in 
which  the  tumor  prolapsed  through  the  anus  at  the  very 
beginning  of  the  symptoms  of  intussusception,  but  in 
these  the  lesion  involved  only  the  lowest  part  of  the 
colon. 

The  tumor,  when  felt  through  the  abdominal  walls,  is 
sausage-shaped,  and  is  generally  curved.  Its  consistency 
varies  with  the  amount  of  constriction  and  oedema,  and 
also  with  the  degree  of  contraction  of  the  muscle  in  the 
involved  bowel.  Owing  to  the  latter  fact  the  consist- 
ency may  vary  at  different  times,  even  becoming  so  soft 
that  the  tumor  is  no  longer  recognizable  to  the  touch. 
The  tumor  has,  indeed,  been  observed  to  grow  hard,  or 
undergo  a  sort  of  erection  under  the  examining  hand. 
The  hardening  of  the  tumor  is  accompanied  with  pain, 
from  the  spasmodic  contraction  of  the  muscular  coats, 
and  therefore  the  search  for  it  should  not  be  concluded 
until  an  examination  has  been  made  during  the  paroxysm, 
for  the  soft  tumor  between  the  paroxysms  may  be  over- 
looked. The  tumor  itself  is  not  usually  tender  to  press- 
ure, unless  the  disease  has  lasted  for  some  time.  The 
position  of  the  mass  is  generally  more  or  less  fixed,  but 
it  is  sometimes  movable  under  the  hand,  and  it  may 


sometimes  be  made  to  change  its  place  by  enemata.  As 
it  drags  upon  the  mesentery  in  its  formation,  it  is  more 
fixed  as  regards  motion  downward  than  in  other  direc- 
tions, as  is  the  case  with  neoplasms  of  the  mesentery 
itself.  The  tumor  has  been  observed  to  move  spontane- 
ously under  the  influence  of  peristalsis,  and,  as  we  have 
seen,  it  can  sometimes  be  followed  during  the  progress 
of  the  case  in  its  advance  toward  the  anus. 

The  length  of  the  tumor  is  seldom  great,  and  very 
rarely  over  six  inches,  even  with  the  largest  invagina- 
tions, for  they  are  shortened  b}'  the  wrinkling  of  their 
coats,  and  they  are  often  concealed  under  the  ribs  in  part 
of  their  length.  Sometimes  two  tumors  can  be  felt,  and 
one  of  these  will  generally  prove  to  be  gas  or  intestinal 
contents  held  back  by  the  obstruction  in  the  lumen  of 
the  bowel.  In  other  cases  the  two  will  prove  to  be  onl}' 
the  two  ends  of  one  tumor,  the  intervening  part  lying  be- 
hind the  ribs.  But  a  few  cases  of  multiple  intussuscep- 
tions have  been  reported  in  which  two  or  three  distinct 
tumors  were  felt  during  life. 

Pain. — One  of  the  principal  symptoms  of  intussuscep- 
tion, and  a  very  constant  one,  is  pain.  It  is  generally 
the  first  symptom,  and  is  very  characteristic.  The  soli- 
tary case  referred  to  by  Leichtenstern  in  which  no  pain 
was  present  is  incorrectly  quoted,  for  it  was  a  case  of 
obstruction  due  to  a  band,  and  not  to  intussusception, 
and  pain  was  present  at  the  beginning.  As  a  rule,  in 
cases  of  intussusception  the  pain  comes  without  warn- 
ing, even  in  the  midst  of  sleep.  But  sometimes  it  may 
be  preceded  by  diarrhoea,  slight  attacks  of  colic,  or  un- 
easy feelings  in  the  abdomen.  Or  it  may  follow  more 
or  less  immediately  upon  some  overexertion  or  abdom- 
inal injury.  The  character  of  the  pain  is  paroxysmal, 
similar  to  that  of  ordinary  colic,  and  is  generally  de- 
scribed as  twisting,  pinching,  tearing,  or  burning.  In 
some  cases  it  may  be  relieved  by  pressure  upon  the  abdo- 
men, and  especially  over  the  seat  of  the  tumor.  The 
intensity  of  the  pain  is  very  great  when  at  its  worst,  and 
it  is  often  described  as  agonizing,  but  according  to  Treves 
it  is  generally  less  severe  than  the  pain  of  other  forms  of 
acute  intestinal  obstruction.  In  children  the  pain  is 
often  so  intense  as  to  bring  on  convulsions. 

The  paroxysm  may  reach  its  greatest  intensity  at  once, 
but  usually  it  is  not  quite  so  violent  at  the  beginning, 
gradually  increases  in  severity,  and  then  as  gradually 
diminishes.  In  some  cases,  however,  the  pain  terminates 
as  suddenly  as  it  began.  The  first  paroxysm  may  be  the 
worst  of  all ;  but,  as  a  rule,  the  severity  of  the  pain  in- 
creases with  each  succeeding  attack,  and  the  intervals 
between  the  paroxysms  grow  shorter  and  shorter  as  the 
case  progresses,  up  to  a  certain  point,  when  a  distinct 
abatement  of  the  sufferings  of  the  patient  takes  place. 
This  remission  is  supposed  to  coincide  with  the  final  fixa- 
tion of  the  loop  of  gut  by  adhesions,  or  by  constriction  ; 
but,  whatever  its  cause,  it  is  a  characteristic  feature  of 
intussusception.  There  are  usually  several  attacks  of 
pain  in  the  twenty-four  hours,  and  sometimes  they  are 
more  frequent  in  the  night  than  in  the  daytime. 

The  intervals  are  of  varying  length,  but  sometimes  a 
marked  periodicity  may  be  observed  in  the  occurrence  of 
the  paroxysms,  which  come  at  regular  intervals  and  last 
for  a  certain  length  of  time.  The  pain  is  said  by  some 
to  be  most  intense,  and  the  intervals  shortest,  wlien  the 
intussusception  is  situated  in  the  small  intestine  ;  but 
others  claim  that  the  ileo-colic  form  is  the  worst  in  this 
respect.  In  chronic  cases  the  pain  is  generally  less 
severe  and  the  intervals  are  longer,  but  the  pain  is  par- 
oxysmal and  similar  in  character  to  that  in  the  acute 
cases.  During  the  intervals  tlie  patient  may  be  entirely 
free  from  pain,  and  this  is  especially  common  in  children  ; 
but  generally  there  is  some  pain  between  the  paroxysms, 
and  in  some  cases  even  from  the  very  onset  of  the  dis- 
ease the  pain  is  continuous,  with  periodic  exacerbations. 
A  feeling  of  soreness  or  tenderness  in  the  abdomen  may 
be  present  in  the  intervals,  and  later  in  the  case  may 
cause  as  much  discomfort  as  the  paroxysm  of  pain  itself, 
even  before  there  is  any  extensive  peritonitis. 

The  pain  is  sometimes  accurately  referred  to  the  seat 
of  the  intussusception-tumor,  radiating  to  other  parts. 
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but  in  tlie  beginning  of  the  case  it  is  often  more  or  less 
diffuse.  Associated  with  the  radiating  pain,  retraction 
of  the  testicles  has  been  observed  in  some  cases.  The 
tenderness  in  the  intervals  is  more  apt  to  be  localized, 
but  frequently  it  is  also  diffuse,  and  seems  to  be  situated 
in  the  abdominal  muscles,  especially  when  the  disease 
has  lasted  for  some  time.  Purgatives  increase  the  pain 
if  it  is  already  present,  contrary  to  the  general  theory 
that  the  pain  is  less  when  the  bowel  is  empty,  and  they 
may  bring  on  an  attack  during  the  intervals.  When  the 
intussusception  has  sloughed  the  pains  cease,  and  they  are 
generally  at  their  worst  just  before  sloughing  takes  place. 
If  peritonitis  sets  in,  the  colicky  pains  disappear,  being 
replaced  or  masked  by  the  general  pain  of  the  new  com- 
plication. 

State  of  the  Boioels. — Next  to  the  presence  of  a  tumor, 
and  the  paroxysmal  pain,  the  most  characteristic  symp- 
toms of  intussusception  are  those  furnished  by  the  state 
of  the  bowels.  In  the  acute  cases,  as  a  rule,  diarrhoea  is 
present  at  first  and  constipation  later,  but  in  some  cases 
these  two  conditions  alternate  at  short  intervals,  and  this 
alternation  is  very  common  in  the  chronic  cases  of  in- 
tussusception. In  Rafinesque's  collection  of  chronic 
cases  the  stools  were  normal  throughout,  or  easily  moved 
by  laxatives,  in  7  cases  ;  constipation  prevailed  in  12  ; 
diarrhoea  in  16  ;  and  the  two  latter  conditions  alternated 
in  11  cases.  In  6  cases  of  chronic  intussusception  of  the 
small  intestine,  he  found  that  diarrhoea  was  not  present 
once.  In  children,  the  proportion  of  cases  of  diarrhaa 
is  said  to  be  greater  than  in  adults.  According  to  Treves, 
constipation,  that  is,  an  absence  of  fsecal  matter  from  the 
stools,  is  a  marked  symptom  in  only  thirty  per  cent,  of 
the  cases  of  all  ages.  But  Henoch^'  states  that  absolute 
constipation  is  the  rule  in  children,  no  faecal  matter  being 
contained  in  the  frequent  evacuations  of  mucus  and 
blood.  This  difference  of  opinion  makes  it  worth  while 
to  quote  Leichtenstern's  figures  upon  this  point  in  full. 
In  108  cases  in  the  first  year  of  life,  Leichtenstern 
found  that  104  had  stools  of  blood  and  mucus,  2.5  had 
blood  alone,  3  had  constipation  with  occasional  passages 
of  blood,  and  in  one  case  only  was  there  diarrhoea  with- 
out blood  in  the  stools.  On  the  other  hand,  in  183  cases 
over  one  year  old,  101  had  stools  of  blood  and  mucus,  59 
were  constipated  from  the  beginning  (and  21  of  the  first 
set  became  constipated  later),  with  occasional  bloody  pas- 
sages, while  diarrhoea  without  blood  in  the  stools  was  pres- 
ent in  15,  and  alternating  diarrhcea  and  constipation  in  10. 
The  characteristic  passages  of  acute  intussusception 
are  small  and  contain  mucus  and  blood,  and  they  may 
be  very  frequent,  closely  resembling  an  attack  of  dysen- 
tery. These  passages  are  found  «ven  when  no  ftecal 
matter  comes  away.  The  quantity  of  blood  in  the  stools 
is  very  variable,  from  a  mere  streaking  of  the  faeces  to 
large  clots,  and  the  amount  may  even  be  so  great  as  to 
cause  death.  Sometimes  the  small,  frequent  stools  con- 
sist of  pure  blood  without  mucus.  Bleeding  is  generally 
more  marked  in  the  beginning  of  the  disease,  but  it  also 
accompanies  the  casting  off  of  the  slough,  and  alarming 
quantities  of  blood  may  be  lost  at  this  time.  According 
to  Treves,  blood  is  present  in  the  stools  in  four-fifths  of 
the  acute  cases,  and  according  to  Rafinesque  it  is  found 
in  only  half  of  those  which  run  a  chronic  course.  It  is 
more  common  in  children  than  in  adults,  and  in  intus- 
susception of  the  large  than  of  the  small  intestine,  but 
the  latter  fact  may  be  a  sequence  of  the  former,  owing 
to  the  rarity  of  enteric  intussusception  in  children,  and 
to  the  greater  frequency  of  intussusception  of  the  large 
intestine  on  the  whole.  Sloughing  is  generally  preceded 
by  complete  constipation,  and  followed  by  the  sudden 
appearance  of  bloody  stools,  and  very  offensive  loose 
passages. 

In  many  cases,  chiefly  those  intussusceptions  which 
have  passed  low  down  in  the  colon,  and  very  rarely 
when  the  lesion  is  situated  in  the  small  intestine,  there  is 
tenesmus  of  the  anal  sphincter,  or  dilatation  and  even 
paralysis  of  that  muscle.  Leichtenstern  looks  upon  the 
dilatation  as  secondary  to  the  tenesmus.  He  found  tenes- 
mus in  104  cases  out  of  his  593  (eighteen  per  cent.),  and 
of  these  the  intussusception  was  seventy-five  times  ileo- 


csecal,  fifteen  times  colic,  and  only  four  times  was  it  in 
the  small  intestine.  Rafinesque  found  tenesmus  present 
in  thirteen  per  cent,  of  his  series  of  chronic  cases.  Treves 
claims  that  this  symptom  is  present  in  fifty -five  per  cent, 
of  all  cases,  and  considers  Leichtenstern's  percentage  alto- 
gether too  low.  The  tenesmus  is  an  early  symptom,  and 
it  maybe  moderate,  or  so  severe  as  to  give  the  patient  no 
rest  and  to  cause  prolapse  of  the  mucous  membrane  of  the 
rectum.  It  is  most  commonly  met  with  among  children 
— but  this  fact  may  be  due  to  the  frequency  of  intussus- 
ception of  the  large  intestine  at  that  age. 

Dilatation  of  the  anus  is  considered  a  pathognomonic 
sign  of  intussusception  by  Schiitz,'^  and  he  says  that  it  is 
present  even  when  the  tumor  is  high  up  in  the  bowel. 
In  extreme  cases  several  fingers  may  be  passed  into  the 
anus  with  ease. 

Vomiting. — Vomiting  is  most  frequent  in  children,  oc- 
curring among  them  in  nearly  all  cases,  and  at  an  early 
period  in  the  disease  ;  but  it  is  also  common  in  adults. 
From  Leichtenstern  we  obtain  the  following  figures  ; 

Melation  of  Vomiting  to  the  Age  of  the  Patient. 

Under  1  year.  Over  1  year. 

Vomiting  present  in 94  cases.  18U  cases. 

Vomiting  not  present  in  .■ 2    "  15    '* 

Not  stated  ^histories  otherwise  complete) . .         6     "  57    " 

Fsecal  vomiting  occurred  in  54  cases  over  one  year  old, 
and  four  times  in  those  under  one  year  ;  and  hfemateme- 
sis  occurred  twice  in  the  first  class  and  four  times  in  the 
second.  Vomiting  is  less  frequent,  less  persistent,  and 
less  violent  in  intussusception  than  in  other  forms  of 
intestinal  obstruction.  According  to  Treves  it  appears 
early  in  about  three-fourths  of  the  acute  cases,  and  when 
it  occurs  in  the  rest  it  appears  on  the  average  about  the 
third  day,  but  in  about  eight  per  cent,  of  all  the  cases  it 
is  entirely  absent.  In  chronic  cases  vomiting  is  rather 
less  frequent.  Thus  in  Rafinesque's  collection  of  cases, 
out  of  40  cases  in  which  the  symptom  is  mentioned  it 
was  altogether  absent  in  3  ;  and  in  7  others  it  was  pres- 
ent only  in  the  last  stages. 

The  vomiting  comes  and  goes  without  apparent  cause. 
The  vomited  matter  usually  consists  of  the  contents  of 
the  stomach  or  bile,  and  according  to  Treves  it  becomes 
fsecal  in  only  about  one-quarter  of  the  acute  and  chronic 
cases — rather  more  frequently  than  was  found  by  Leicht- 
enstern. Very  early  and  severe  vomiting  is  most  com- 
mon in  children,  or  in  adults  when  the  obstruction  is  in 
the  small  intestine.  The  frequency  and  severity  of  the 
vomiting  seem  to  be  dependent  upon  the  degree  of  ob- 
struction to  the  lumen  of  the  bowel  which  may  be  pres- 
ent, and  consequently  the  vomiting  is  apt  to  be  severe 
when  constipation  prevails.  Fsecal  vomiting  generally 
begins  about  the  fourth  or  fifth  day,  and  is  most  common 
in  adults  ;  and  with  intussusception  of  the  small  intestine. 
Vomiting  of  blood  is  noted  in  some  rare  instances,  and 
these  have  generally  been  in  chronic  cases  among  chil- 
dren. 

Among  the  curiosities  of  the  subject,  it  may  be  well  to 
note  that  in  certain  cases  the  appetite  remains  good,  and 
isolated  instances  have  even  shown  an  increase  of  appe- 
tite— a  voracious  appetite,  as  the  reporters  of  the  cases 
describe  it. 

Course. — TVe  have  already  explained  the  distinctions 
which  are  made  between  the  various  forms  of  intussus- 
ception according  to  their  duration.  We  have  seen  that 
the  peracute  form  runs  its  course  with  the  symptoms 
of  internal  strangulation  onl}',  the  forces  of  the  patient 
being  overwhelmed  by  the  nervous  shock  of  that  condi- 
tion before  any  characteristic  symptoms  can  be  pre- 
sented. The  acute  form  of  the  disease  begins  more  or 
less  suddenly,  and  increases  very  rapidly  to  its  extreme 
severity,  and  unless  death  then  ensues  simply  from  the 
exhaustion  of  the  patient  by  pain,  loss  of  rest,  and  of 
food,  some  complications  develop,  and  the  subsequent 
course  of  the  disease  depends  upon  them.  In  a  few  rare 
cases  the  symptoms  have  disappeared  as  suddenly  as  they 
began,  and  the  case  has  terminated  in  recovery — prob- 
ably by  spontaneous  reduction  of  the  intussusception. 
It  makes  but  little  difference  whether  the  onset  be  very 
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sudden  or  the  symptoms  begin  mildly  but  quickly  reach 
their  height,  for  death  is  the  inevitable  result,  unless 
they  soon  relax.  When  the  strength  of  the  patient  is 
great,  exhaustion  may  be  delayed  beyond  the  usual  limit 
of  time,  and  these  cases  may  then  be  included  in  the 
subacute  class,  although  they  resemble  in  every  other  re- 
spect the  acute  form. 

In  the  subacute  cases  there  is  more  variety  of  evolu- 
tion. In  the  beginning  we  may  have  very  acute  symp- 
toms, or  the  symptoms  may  "develop  very  gradually  ; 
while  subsequently  they  may  remain  severe  until  the 
termination  of  the  attack,  tliey  may  diminish  in  severity 
very  early  and  then  remain  moderate  in  character,  or 
they  may  remain  moderate  throughout.  If  the  violence 
of  the  symptoms  is  not  too  great,  or  too  prolonged,  the 
patient  may  retain  strength  enough  to  enter  into  the  sec- 
ond term  of  the  disease,  and  nature  endeavors  to  save 
him  by  separating  the' intussusceptum  by  sloughing. 
As  has  already  been  described  in  the  section  on  pathol- 
ogy, the  sloughing  usually  results  in  the  separation  of 
the  intussusceptum  in  one  piece,  although  it  may  melt 
awaj'  by  a  slowly  advancing  gangrene  beginning  at  the 
apex.  When  sloughing  occurs  the  severity  of  the  pain 
and  nervous  prostration  diminish,  but  complete  obstruc- 
tion may  be  set  up  and  no  fsecal  matter  be  passed,  al- 
though the  small  passages  of  blood  and  mucus  continue. 
Vomiting  may  be  severe  while  this  obstruction  lasts. 
Then  the  slough  gives  way,  sometimes  so  suddenly,  and 
with  such  relief  to  the  obstruction,  that  it  is  observed  by 
the  patient.  Large  amounts  of  blood  may  be  lost  at  this 
time,  and  the  stools  are  very  fetid. 

Tlie  removal  of  the  intussusceptum  restores  the  con- 
tinuity of  the  bowel,  and  if  no  complication  develops 
the  patient  soon  recovers.  It  is  evident  that  this  method 
of  cure  requires  time,  usually  from  ten  to  fourteen  days, 
and,,  if  the  strength  of  the  patient  is  not  sufficient  to  sus- 
tain him  for  that  length  of  time,  exhaustion  will  set  in 
and  cause  death,  just  as  it  does  when  the  patient  has  not 
sufficient  resistance  even  to  reach  the  stage  of  separation. 
As  can  be  easily  conceived,  the  dangers  of  this  process  of 
sloughing  are  very  serious — from  peritonitis,  haemorrhage, 
and  sepsis  ;  and  cases  are  even  on  record  in  which  the  mass 
of  slough  was  so  great  as  to  cause  death  by  completely  ob- 
structing the  calibre  of  the  bowel  at  some  point  below. 

Finally,  the  disease  may  run  a  chrouic  course,  and 
here,  too,  we  find  a  variety  of  modes  of  onset — some- 
times acute,  usually  subacute,  and  occasionally,  but 
rarely,  a  very  gradual  and  insidious  attack.  It  is  evident 
that  when  the  onset  is  very  acute  the  symptoms  must 
soon  moderate,  or  the  life  of  the  patient  would  be 
promptly  terminated.  But  they  not  infrequently  retain 
a  subacute  character,  and  death  results  before  many 
weeks  have  elapsed,  seeming  to  be  postponed  simply  by 
the  great  endurance  of  the  patient,  the  cases  closely  re- 
sembling the  subacute  form  both  in  symptoms  and  com- 
plications, and  being  separated  from  them  by  the  rather 
arbitrary  limit  of  time.  In  the  ordinary  chronic  variety, 
however,  after  the  symptoms  have  lasted  in  subacute 
form  for  a  time  they  may  almost  disappear,  leaving  the 
patient  quite  comfortable,  until  an  exacerbation  sets  in 
and  the  former  history  is  repeated.  The  exacerbations 
become  more  and  more  frequent  and  the  intervals  grow 
less  and  less  free  from  symptoms,  and  death  finally 
comes  from  complete  exhaustion,  or  by  some  complica- 
tion, unless  one  of  the  exacerbations  is  sufficiently  vio- 
lent to  terminate  the  life  of  the  enfeebled  patient  in  the 
same  way  as  in  a  case  of  acute  intussusception.  Very 
rarely,  if  at  all,  does  recovery  ensue  after  the  disease  has 
passed  into  the  chronic  stage.  In  the  chronic  cases  the 
symptoms  during  the  intervals  (pain,  constipation,  diar- 
rhcea,  and  vomiting)  are  due  to  the  mechanical  obstruc- 
tion to  the  lumen  of  the  bowel,  and  resemble  those  of 
stricture  of  the  intestine,  bringing  about  a  constant  loss 
of  streng:th  by  their  interference  with  nutrition. 

Complicattons. — The  most  frequent  complication  of 
intussusception  is  peritonitis,  and  it  is  usually  caused  by 
perforation  of  the  bowel  at  the  affected  part,  especially 
at  the  neck  of  the  intussusception,  although  some  cases 
are  on  record  in  which  perforation  occurred  some  little 
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distance  above,  when  the  tumor  had  caused  complete 
obstruction,  with  great  distention  of  that  part  of  the 
bowel.  The  peritonitis  generally  begins  without  warn- 
ing, like  ordinary  perforative  peritonitis,  with  a  sudden 
and  violent  pain,  often  distinctly  localized  at  first,  but 
spreading  quickly  over  the  whole  abdomen.  The  onset 
frequently  takes  place  in  one  of  the  paroxysmal  attacks 
of  pain  due  to  the  intussusception  itself.  Severe  shock 
accompanies  the  pain,  followed  by  a  rapid  rise  of  tem- 
perature, vomiting,  tympanites,  and  general  abdominal 
tenderness.  The  usual  picture  of  perforative  peritonitis 
is  thus  presented,  and  the  same  fatal  termination  con- 
cludes the  scene.  Occasionally  the  peritonitis  remains 
localized,  all  the  symptoms  being  then  of  a  milder  type, 
but  in  time  general  peritonitis  or  septicsemia  brings  about 
a  fatal  result,  except  in  those  rare  cases  in  which  the  in- 
traperitoneal abscess  bursts  externally  or  into  some  of 
the  viscera,  and  recovery  is  rendered  possible  by  the 
establishment  of  a  faecal  fistula.  When  general  peritoni- 
tis develops  the  typical  paroxysmal  pains  of  intussuscep- 
tion disappear,  probably  because  they  are  due  to  peri- 
stalsis, and  the  intestinal  movements  are  paral3'zed,  or 
because  they  are  masked  by  the  pain  of  the  peritoneal 
inflammation.  But  another  form  of  peritonitis  which  it 
is  important  to  recognize  sometimes  follows  intussuscep- 
tion, although  its  onset  is  so  insidious  as  to  make  the 
diagnosis  difficult.  This  is  the  so-called  peritoneal  sep- 
ticaemia, in  which  the  inflammatory  reaction  of  the 
peritoneal  membrane  is  very  slight,  but  the  septic  ma- 
terials thrown  out  by  the  gangrenous  gut  are  speedily 
absorbed,  and  give  rise  to  a  general  septicaemia.  In 
these  cases  there  may  be  no  tympanites,  no  pain,  and  no 
well-marked  rise  of  temperature  ;  in  fact,  the  temperature 
more  frequently  falls  slightly  below  normal.  The  pa- 
tient complains  less,  for  the  sensibilities  are  diminished 
by  the  septic  poison,  but  the  vital  forces  have  begun  to 
fail,  and  in  a  few  hours  collapse  sets  in,  and  death  comes 
with  that  surprising  rapidity  so  often  seen  in  cases  of 
abdominal  disease. 

Septicaemia  has  been  the  cause  of  death  in  a  few  cases 
without  the  occurrence  of  any  peritonitis,  according  to 
the  post-mortem  examination,  but  these  cases  may  have 
been  instances  of  the  form  just  described.  Abscess  of 
the  liver  and  general  pyaemia  are  also  possible  results  of 
intussusception,  by  means  of  a  portal  phlebitis.  Besides 
the  intraperitoneal  abscesses  mentioned  above,  abscesses 
might  form  from  perforation  of  the  colon  into  the  cellu- 
lar tissue,  where  no  peritoneal  membrane  intervenes, 
resulting  in  a  faecal  fistula,  but  there  appears  to  be  no 
such  case  on  record.  In  fact,  Treves  states  that  he 
could  find  but  one  case  of  faecal  fistula  of  any  kind  fol- 
lowing intussusception — which  was  that  of  a  man  who 
passed  faeces  in  his  urine  for  three  or  four  months  before 
his  death. 

We  have  already  mentioned  death  by  haemorrhage 
among  the  dangers  of  sloughing.  The  tumor  of  the  in- 
vaginated  bowel  may  compress  the  bladder  or  ureters 
and  cause  anuria,  haematuria,  or  even  hydro-nephrosis. 
Or  it  may  occlude  the  intestine  by  pressure,  as  has  been 
observed  in  the  sigmoid  flexure  and  in  the  duodenum. 
Or  it  may  cause  oedema  or  even  gangrene  of  the  legs  by 
pressure  upon  the  great  vessels.  It  is  also  possible  that 
in  some  of  the  cases  in  which  compression  has  been  noted 
the  effect  was  produced  by  the  cicatricial  contraction  of 
masses  of  inflammatory  tissue  left  after  the  intussuscep- 
tum had  sloughed.  In  a  few  cases  chronic  diarrhoea  has 
been  observed,  caused  by  obstinate  ulceration  at  the  point 
of  sloughing,  and  it  is  said  that  stricture  may  be  a  sequel 
of  this  condition.  The  other  complications  of  intussus- 
ception are  simply  those  which  are  liable  to  occur  in  any 
acute  disease,  or  in  any  chronic  disease  resulting  in  ca- 
chexia and  malnutrition.  The  occurrence  of  pneumonia 
from  the  entrance  of  vomited  material  into  the  bronchi, 
and  of  intestinal  obstruction  due  to  bending  of  the  bowel 
by  adhesions  after  the  slough  has  separated,  need  only  be 
mentioned. 

DiAGKOsis. — In  the  diagnosis  of  intussusception  it  is 
necessary  to  consider  the  acute  and  chronic  varieties 
apart. 
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Acute  intussusception  resembles  more  or  less  closely 
the  other  forms  of  acute  obstruction  of  the  bowels,  but 
symptoms  are  generally  present  which  render  the  diag- 
nosis of  intussusception  the  easiest  among  all  the  varie- 
ties of  intestinal  obstruction,  except  in  the  very  acute 
form  which  runs  its  course  in  a  day  or  two,  presenting 
scarcely  any  other  symptoms  than  those  of  internal  stran- 
gulation. 

The  different  kinds  of  acute  Intestinal  obstruction  may 
be  grouped  for  convenience  of  discussion  under  the  fol- 
lowing heads  :  (1)  Internal  incarceration,  or  occlusion 
by  bands,  or  through  apertures  ;  (2)  volvulus ;  (3)  gall- 
stone, or  foreign  bodies  ;  and  (4)  intussusception. 

Internal  incarceration  is  marked  by  more  violent  symp- 
toms of  strangulation,  and  absolute  constipation  is  the 
rule,  instead  of  the  small  and  frequent  stools  of  blood  and 
mucus  in  intussusception  ;  vomiting  occurs  early,  and  is 
more  severe  and  constant  than  in  intussusception  ;  and 
pain  is  more  continuous,  although  it  has  exacerbations 
which  resemble  the  paroxysms  of  intussusception.  Vol- 
vulus, although  less  acute  in  its  first  symptoms  than  is 
internal  incarceration,  is  more  acute  than  intussuscep- 
tion, the  pain  is  more  continuous,  absolute  constipation 
is  the  rule,  and  there  is  an  absence  of  the  characteristic 
stools  of  intussusception.  There  is  usually  no  tumor  in 
volvulus,  but  when  there  is  one  it  is  large,  and  has  not 
the  peculiar  sausage-shape  of  the  intussusception-tumor. 

Occlusion  of  the  bowel  by  gall-stones  or  foreign  bodies 
is,  as  a  rule,  less  acute  in  its  course  than  intussusception  ; 
the  constipation  is  absolute  ;  the  vomiting  appears  early, 
and  is  severe  ;  and  the  pain  is  less  intense,  and  more  con- 
tinuous, than  in  intussusception.  In  the  case  of  obstruc- 
tion by  a  gall-stone  there  will  be  the  history  of  previous 
attacks  of  biliary  colic  without  obstruction,  of  hepatic 
disorder,  and  of  peritonitis  in  the  neighborhood  of  the 
gall-bladder,  for  stones  large  enough  to  cause  intestinal 
obstruction  are  compelled  to  gain  access  to  the  bowel  by 
ulceration,  or  by  the  formation  and  perforation  of  an 
abscess.  In  the  case  of  foreign  bodies  there  will  also  be 
the  history  to  guide  one.  There  may  be  a  tumor  in 
these  cases,  if  the  gall-stone  or  foreign  body  can  be  felt 
through  the  abdominal  wall,  but  it  will  not  have  the 
shape  and  other  characteristics  of  the  tumor  of  intussus- 
ception. All  of  these  varieties  of  obstruction  are  very 
rare  in  children,  and  all  but  internal  incarceration  are 
less  common  than  intussusception,  even  in  the  adult. 

Recapitulating  the  symptoms  of  intussusception  by 
way  of  contrast,  we  find  it  occurring  most  frequently  in 
children,  beginning  without  warning,  with  intense  ab- 
dominal pain,  coming  in  paroxysms  which  increase  in 
severity  for  a  certain  time,  and  then  grow  milder.  There 
is  some  shock,  which  may  be  severe — but  is  generally  less 
so  than  in  internal  incarceration  and  volvulus.  Vom- 
iting is  not  very  marked.  There  are  frequent  passages 
of  small  quantities  of  blood  and  mucus,  and  faecal  matter 
may  be  present  in  the  stools  during  the  entire  course  of 
the  disease.  The  anal  sphincter  is  often  in  tenesmus  or 
dilated.  A  slight  rise  of  temperature  is  common,  espe- 
cially in  children.  A  sausage-shaped  tumor  is  generally 
to  be  felt  in  the  abdomen,  advancing  toward  the  anus 
with  the  progress  of  the  cases.  Finally,  there  is  dis- 
charge of  a  slough. 

Perityphlitis  and  perforative  peritonitis  have  not  in- 
frequently presented  the  fac-simile  of  acute  intestinal 
obstruction,  and  laparotomy  has  even  been  performed 
under  the  erroneous  diagnosis.  In  some  cases  the  symp- 
toms have  been  similar  to  those  of  intussusception,  and 
it  seems  probable  that  some  of  the  supposed  spontan- 
eous reductions  of  intussusception  which  recovered  were 
really  instances  of  perityphlitis  or  typhlitis  ending  in 
resolution.  The  distinction  of  these  diseases  from  intus- 
susception should,  however,  be  far  easier  than  from 
some  of  the  other  forms  of  obstruction.  Perityphlitis 
would  generally  present  a  less  acute  beginning,  the  pain 
would  not  be  paroxysmal,  constipation  would  be  the 
rule  instead  of  the  mucous  and  bloody  passages  of  intus- 
susception, tenesmus  would  be  rare,  and  there  would  be 
a  totally  different  sort  of  a  tumor — large,  rounded,  ten- 
der to  pressure,  and  immovably  fixed  in  the  right  iliac 


fossa,  where  the  tumor  of  intussusception  is  seldom 
found.  Perforative  peritonitis  would  generally  be  more 
acute  in  its  onset  than  intussusception,  the  shock  would 
be  more  severe,  the  subsequent  rise  of  temperature  would 
be  greater,  and  the  pain  more  continuous,  tympanites 
and  abdominal  tenderness  would  appear  earlier,  and 
there  would  be  no  tumor,  and  no  dysenteric  passages. 

The  symptoms  of  acute  intussusception  have  a  certain 
resemblance  to  those  of  dysentery  and  even  cholera, 
although  it  would  be  unlikely  to  be  taken  for  the  latter 
except  in  the  presence  of  an  epidemic  of  the  disease. 
Dysentery  would  be  marked  by  greater  tenesmus,  unless 
the  tumor  of  intussusception  were  actually  in  the  rectum 
(and  then  it  would  be  detected  by  examination),  the  pain 
would  be  referred  to  the  rectum  and  would  be  distinctly 
associated  with  the  stools  and  tenesmus,  fever  would  be 
more  constant  than  in  intussusception,  and  there  would 
be  an  absence  of  shock.  Cholera  could  be  distinguished 
by  the  absence  of  abdominal  pain,  the  presence  of  cramps 
in  the  limbs,  the  watery  character  of  the  diarrhoea,  and 
the  large  size  of  the  dejections.  In  both  cases  there 
would  be  no  tumor  to  be  felt  in  the  abdomen  or  rectum. 
In  both  cases,  too,  the  onset  of  the  disease  would  be  less 
acute,  and  would  be  indicated  by  a  diarrhoea  without 
pain,  or  at  least  with  only  the  ordinary  pains  of  colic. 

Although  the  diagnosis  of  acute  intussusception  is 
comparatively  easy,  the  recognition  of  the  chronic  form 
appears  to  be  particularly  difficult,  if  we  are  to  judge 
from  the  fact  that  in  Rafinesque's  56  cases  the  diagnosis 
was  made  only  ten  times,  and  even  in  the  latter  cases 
erroneous  opinions  as  to  the  nature  of  the  disease  were 
held  for  some  time  by  those  in  charge.  The  diseases 
with  which  chronic  intussusception  is  most  likely  to  be 
confused  are  the  chronic  forms  of  obstruction  of  the 
bowels  (faecal  impaction,  stricture,  and  cancer),  chronic 
dysentery,  tubercular  enteritis  and  peritonitis,  lead  colic, 
biliary  colic,  chronic  diarrhoea,  dyspepsia,  and  prolapse 
or  polypus  of  the  rectum. 

Fscal  impaction  generally  produces  less  severe  consti- 
tutional depression  than  intussusception  ;  it  is  found  in. 
elderly  persons,  and  especially  iu  women  ;  it  is  of  grad- 
ual development ;  and  although  alternating  diarrhoea  and 
constipation  are  sometimes  seen,  the  diarrhoea  is  wanting 
in  the  blood  and  mucus  which  are  found  in  intussuscep- 
tion. There  is  no  pain,  and  no  vomiting.  No  small 
sausage-shaped  tumor  is  discovered  on  examination,  but 
the  distended  colon  is  often  to  be  felt — full  of  hardened 
faeces.  Stricture  of  the  small  intestine  produces  symp- 
toms which  are  very  similar  to  those  of  chronic  intus- 
susception, especially  if  the  lesion  be  situated  high  up  in 
the  bowel.  But  here,  too,  the  beginning  of  the  disease 
is  gradual,  the  stools  seldom  contain  blood  or  even 
mucus,  there  is  seldom  pain  unless  acute  obstruction  de- 
velops, and  no  tumor  can  be  felt. 

Cancer  of  the  intestine,  especially  the  annular  form 
causing  stricture  in  the  large  intestine,  if  low  down,  will 
closely  resemble  a  chronic  intussusception,  with  alternat- 
ing diarrhoea  and  constipation,  the  presence  of  blood  and 
pus,  or  muco-pus,  in  the  stools,  and  attacks  of  abdominal 
pain.  But  no  tumor  can  be  felt  in  the  early  stages  of 
the  disease,  and  in  the  later  stages  the  tumor  is  chiefly 
made  up  of  adherent  and  thickened  loops  of  intestine, 
and  presents  an  irregular  shape  and  an  uneven  surface 
of  considerable  extent.  The  pain  is  less  paroxysmal, 
and  might  be  better  described  as  constant  with  exacer- 
bations. If  obstruction  is  caused,  although  it  may  be  of 
the  most  acute  kind,  it  is,  as  a  rule,  more  like  faecal  im- 
paction, while  intussusception  in  its  exacerbations  gener- 
ally reproduces  more  or  less  faithfully  the  symptoms  of 
the  acute  variety.  The  mucous  element  is  less  promi- 
nent in  the  stools,  and  the  blood  is  apt  to  come  in  larger 
quantities. 

The  distinction  between  an  intussusception-tumor  in 
the  rectum  (whether  it  is  formed  in  that  section  of  the 
bowel  or  descends  into  it  from  above)  and  a  polypus 
growing  in  that  locality,  as  well  as  the  diagnosis  between 
an  intussusception  which  has  prolapsed  and  a  simple  pro- 
lapse of  the  rectum  through  the  anus,  must  be  made  by 
careful  examination  of  the  parts.     The  slit-like  opening 
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in  the  apex  of  the  intussusception,  completing  the  resem- 
blance of  the  latter  to  the  portio  vaginalis  of  the  uterus 
with  its  08,  and  the  attachment  of  the  intussusception  to 
the  bowel  in  its  entire  circumference,  will  distinguish  it 
from  a  polypus.  The  fact  that  the  finger  can  be  passed 
between  the  margin  of  the  anus  and  the  intussusception, 
while  in  simple  prolapse  of  the  rectum  the  outer  surface 
of  the  prolapsed  part  is  continuous  with  the  mucous 
membrane  or  the  skin  at  that  point,  is  sufficient  to  assure 
a  diagnosis  in  the  latter  case.  But  it  must  be  borne  in 
mind  that,  on  the  one  hand,  a  polypoid  tumor  in  the  rec- 
tum may  be  the  cause  of  an  Intussusception,  and,  on  the 
other,  an  intussusception  high  up  in  the  rectum  might 
cause  a  prolapse  of  the  rectal  mucous  membrane  through 
the  anus.  Therefore,  if  there  are  symptoms  of  intussus- 
ception, and  physical  examination  reveals  a  polypus  or 
simple  prolapse  of  the  rectum,  care  must  be  taken  to  ex- 
clude the  possibility  of  an  intussusception  in  addition. 

It  is  scarcely  necessary  to  go  over  in  detail  the  other 
diseases  mentioned  above  as  liable  to  be  mistaken  for 
chronic  intussusception,  for  the  simple  recollection  of 
the  fact  that  there  is  danger  of  such  errors  should  put 
the  physician  sufficiently  upon  his  guard  to  recognize  the 
true  nature  of  the  case.  It  is  also  unnecessary  to  men- 
tion that  the  elimination  of  a  slough  will  be  absolutely 
pathognomonic  of  the  disease,  for  it  can  be  easily  distin- 
guished from  the  shreds  and  casts  passed  in  the  rare 
membranous  enteritis. 

Diagnosis  of  the  Site. — The  determination  of  the  local- 
ity of  the  intussusception  is  by  no  means  so  easy  as  was 
at  one  time  supposed,  but  in  certain  typical  cases  it  is 
possible  to  settle  this  point  from  the  symptoms  alone. 
"We  have  seen  that  in  children  under  one  year  the  ileo- 
csecal  and  colic  intussusceptions  form  nearly  four-fifths 
of  the  cases,  and  in  persons  over  five  years  only  one-half. 
The  older  the  individual,  therefore,  the  greater  will  be 
the  chance  of  an  intussusception  in  the  small  intestine, 
which  is  very  rare  indeed  in  young  children. 

Rectal  tenesmus  and  relaxation  of  the  sphincter  ani  are 
symptoms  almost  entirely  confined  to  ileo-ceecal  and  colic 
intussusceptions,  but  they  may  also  be  found  in  the  ileo- 
colic form  when  the  tumor  has  advanced  into  the  lower 
part  of  the  colon.  The  stools  afford  us  some  clew,  for 
complete  obstruction  is  common  in  intuss\isception  of  the 
small  intestine,  and  diarrhoea  in  that  of  the  large.  Blood 
is  more  frequent  in  the  passages  in  those  forms  which 
involve  the  colon,  and  especially  in  the  ileo-csecal  variety. 
As  a  rule,  the  onset  of  the  disease  is  most  sudden,  and 
the  shock  is  greatest,  in  the  enteric  and  the  ileo-colic 
forms.  The  pain,  too,  is  more  severe,  and  the  paroxysms 
come  at  shorter  intervals  when  the  lesion  involves  the 
small  intestine,  or  is  of  the  ileo-colic  variety. 

Vomiting  is  more  severe,  appears  earlier,  and  is  more 
continuous  in  the  enteric  and  ileocolic  intussusceptions. 
It  is  said  by  Treves  never  to  be  faecal  in  the  enteric  cases, 
but  in  Cruveilhier's  case  of  intussusception  of  the  duo- 
denum the  vomiting  is  described  as  faecal,  and  it  is  often 
impossible  to  draw  a  sharp  line  between  vomiting  which 
is  faBcal  and  that  which  consists  simply  of  altered  bile. 
There  can  be  no  question,  however,  as  to  the  general 
truth  of  the  statement  that  true  f  secal  vomiting  is  not  seen 
in  obstruction  of  the  bowels  which  is  situated  very  high 
up.  Another  fact  in  regard  to  the  vomiting  is  important 
in  respect  to  the  determination  of  the  site  of  the  intus- 
susception, and  that  is  the  relief  afforded  to  the  symp- 
toms by  copious  vomiting  when  the  obstruction  lies  near 
enough  to  the  stomach  to  allow  the  distended  bowel  to 
be  efficiently  emptied  by  the  evacuation  of  the  collected 
material  in  that  direction. 

The  tumor  will  be  small  in  intussusceptions  of  the  en- 
teric and  ileo-colic  varieties,  and  large  in  those  involving 
the  colon ;  and  in  the  latter  forms  it  will  generally  be 
found  in  the  course  of  that  part  of  the  intestine,  whereas  it 
may  occupy  almost  any  position,  and  will  be  more  freely 
movable,  when  the  lesion  is  situated  in  the  small  intes- 
tine. As  the  tumor  has  been  recognized  in  only  twenty- 
four  per  cent,  of  the  cases  of  intussusception  of  the  small 
intestine,  against  sixty-one  per  cent,  of  the  ileo-ceecal 
and  flfty-two  per  cent,  of  the  colic  intussusceptions,  the 


mere  fact  that  a  tumor  has  been  discovered  is  in  favor 
of  the  latter  forms.  The  presence  of  the  apex  of  the  in- 
tussusception in  the  rectum  is,  of  course,  impossible  in 
the  enteric,  and  rare  in  the  ileo-colic  forms.  No  reliable 
conclusions  can  be  drawn  as  to  the  situation  of  the  intus- 
susception from  the  time  of  appearance  of  the  tympanites, 
or  from  its  character,  for  reasons  given  elsewhere. 

Erom  these  facts,  in  cases  which  begin  suddenly  and 
acutely,  with  great  shock,  severe  pain,  short  intervals 
between  the  paroxysms,  nearly  complete  obstruction  of 
the  bowel,  early  appearance  and  persistency  of  the  vom- 
iting, and  especially  if  the  vomiting  affords  distinct  relief 
to  the  symptoms,  we  may  assume  that  the  obstruction  is 
high  up  in  the  intestinal  canal,  and  this  assumption  is 
rendered  certain  by  the  recognition  of  a  small  movable 
tumor  in  the  abdomen. 

On  the  other  hand,  when  an  ileo-caecal  or  colic  intus- 
susception occurs,  the  beginning  is  apt  to  be  less  acute, 
the  pain  less  severe,  the  intervals  between  the  paroxysms 
longer  and  freer  from  pain,  the  obstruction  of  the  bowels 
less  complete,  and  vomiting  not  so  common  or  persistent 
— at  least  in  the  early  stages.  Tenesmus  of  the  rectum 
is  present  in  these  cases,  and  the  tumor  is  large,  often 
immovable,  lies  in  the  course  of  the  colon,  and  may  be 
felt  in  the  rectum. 

Pkognosis. — The  general  prognosis  of  intussusception 
is  very  bad.  Leichtenstern  gives  the  mortality  as  sev- 
enty per  cent.  Raflnesque  found  only  nine  recoveries  in 
his  series  of  59  chronic  cases  ;  and  in  three  of  these  the 
diagnosis  was  doubtful,  spontaneous  recovery  having 
taken  place,  while  in  three  others  recovery  was  obtained 
by  laparotomy.  If  the  doubtful  cases  are  excluded,  his 
mortality  might  fairly  be  placed  at  ninety  per  cent. 

The  two  factors  which  are  most  important  in  determin- 
ing the  prognosis  in  any  case  are  the  age  of  the  patient 
and  the  situation  of  the  intussusception.  The  following 
table,  from  Leichtenstern,  shows  that  the  mortality  is 
greatest  among  the  very  young,  and  least  between  ten 
and  fifty  years  of  age.  It  also  indicates  that  the  differ- 
ence is  caused  by  the  varying  frequency  of  sloughing, 
for  in  the  last  column  is  given  the  percentage  of  mor- 
tality in  those  cases  in  which  sloughing  did  not  take 
place,  and  it  will  be  seen  that  it  remains  nearly  constant 
for  all  ages. 


Mm- 

tality  according 

to  Age. 

Age. 

General 
mortality. 

Mortality  when 
sloughing  did 
not  occur. 

Per  cent. 
881 
82  f 
73 
63 
63 
63  1 

71  r 

77 

Per  cent. 

80 

11th  to  20th  year     .            

86 

88 

41st  to  50th  year 

50th  to  60th  year                           

Over  60  years 

In  408  cases  in  which  sloughing  did  not  occur,  the  mor- 
tality was  eighty-five  per  cent. ;  in  149  cases  in  which  it 
took  place,  forty-one  per  cent  died. 

If  we  omit  the  cases  under  eleven  years,  of  which 
nearly  all  were  ileo-caecal  intussusceptions,  we  obtain  the 
following  figures  from  Leichtenstern,  showing  the  mor- 
tality for  each  variety  of  intussusception  and  the  pro- 
portion of  cases  in  which  sloughing  occurs  in  each,  and 
again  we  find  a  distinct  relation  between  the  two. 

Mortality  according  to.the  Location  of  the  Intussusception. 


Variety. 

Mortality. 

Sloughing 
occurs. 

Per  cent 
72 
70 
58 

Per  cent. 
SO 

Colic 

38 

61 

Sloughing  is  almost  unknown  in  the  ileo-colic  intussus- 
ceptions.    When  sloughing  occurs,  the  mortality  is  about 
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the  same  for  all  varieties.  Without  sloughing  the  mor- 
tality would  probably  be  greatest  in  the  enteric  intussus- 
ceptions, but  the  diagnosis  in  these  cases  is  so  uncertain, 
unless  it  is  proven  by  the  elimination  of  a  slough,  or  by 
a  post-mortem  examination,  that  there  are  no  figures  to 
be  depended  upon  as  regards  this  point. 

Sloughing  with  elimination  of  the  slough  occurs  in 
about  forty-two  'per  cent,  of  all  cases.  Excluding  those 
under  six  years  of  age,  it  takes  place  in  fifty-four  per 
cent,  of  the  female  patients,  against  only  thirty-one  per 
cent,  of  the  males,  according  to  Leichtenstern.  The 
same  authorit}'  gives  the  total  mortality  of  sixty-eight 
per  cent,  in  males,  and  seventy  per  cent,  in  females, 
which  would  indicate  that,  although  separation  of  the 
slough  occurred  more  often  in  women  than  in  men,  a 
larger  number  of  women  died  from  the  subsequent  com- ' 
plications  of  the  process. 

The  separation  of  the  slough  depends  upon  the  age  of 
the  patient,  and  the  mortality  after  it  has  occurred  is  also 
affected  by  the  same  factor,  as  Leichtenstern  shows  by 
the  following  figures  : 

Belation  of  Age  to  Separation  of  the  Slough. 


Age. 


1  to  12  months. . . 

1st  to   5th  year.. 

6th  to  10th  year.. 
11th  to  20th  year  I 
81st  to  4nth  year  f 
4lRt  to  50th  year  ( 
51st  to  60th  year  j 
Over  60  years 


Slough  sepa- 
i-ated. 


Per  cent, 
o 

6 


44 
46 


Mortality  after 
sloughing. 


42 
128 
132 
(36 
150 

83 


The  least  mortality  after  sloughing  takes  place  is  found 
between  ten  and  fifty  years  of  age,  and,  taken  in  connec- 
tion with  the  table  above  given,  the  figures  show  that 
the  high  mortality  in  infants  depends  upon  the  rarity  of 
sloughing,  while  in  old  age  and  in  children  it  depends 
upon  the  complications  which  develop  during  sloughing, 
or  upon  lack  of  the  necessary  strength  for  recovery  when 
it  is  complete.  It  would  appear  that  in  children  under 
one  year  recovery  was  impossible  unless  treatment  suc- 
ceeded in  reducing  the  intussusception  ;  and  that  even  up 
to  the  age  of  five  years  recovery  seldom  occurred,  unless 
under  the  same  condition. 

Separation  of  the  slough  generally  takes  place  between 
the  tenth  and  twenty-first  days ;  but  in  children  the  av- 
erage time  is  somewhat  earlier — from  the  fifth  to  the 
tenth  day.  As  a  rule,  separation  is  effected  more  quickly 
in  the  intussusceptions  of  the  small  intestine  than  in  those 
of  the  large.  In  chronic  cases  sloughing  very  rarely 
takes  place,  contrary  to  what  would  naturally  be  sup- 
posed, and  contrary  to  the  statements  of  authors  before 
Rafinesque.  The  latter  authority  found  but  six  cases  of 
elimination  of  the  slough  in  fifty-six  cases  of  chronic  in- 
tussusception, and  recovery  followed  in  only  two  of  these. 

It  cannot  be  too  strongly  emphasized  that  sloughing  is 
by  no  means  equivalent  to  recovery,  for  we  have  seen 
that  41  per  cent,  of  the  cases  in  which  the  slough  is  elim- 
inated perish  from  the  complications  dependent  upon 
that  process,  or  are  so  exhausted  by  their  severe  illness 
that  they  are  unable  to  complete  the  recovery  which  is 
thus  begun.  The  prognosis  will  therefore  depend  in 
great  part  upon  the  complications,  for,  if  peritonitis  de- 
velops, a  fatal  termination  is  almost  assured.  Passing  by 
the  less  common  modes  of  death,  such  as  septicsBmia  and 
haemorrhage,  the  two  main  causes  of- death  are  peritonitis, 
and  shock  or  exhaustion.  In  children,  most  of  the 
deaths  are  the  result  of  shock  or  exhaustion,  for  perfo- 
ration of  the  intestine,  or  peritonitis  without  perforation, 
was  found  in  only  six  cases  by  Leichtenstern,  while  in 
one  hundred  and  seventy-five  cases  over  six  years  of  age 
peritonitis  was  the  cause  of  death  in  twenty-four  per 
cent. 

The  proportion  of  deaths  from  peritonitis  varies  with 
the  site  of  the  intussusception,  being  thirty-seven  per 
cent,  in  the  ileo-ca;cal  form,  twenty-two  per  cent,  in  the 


enteric,  fourteen  per  cent,  in  the  colic,  and  only  three- 
fourths  of  one  per  cent,  in  the  ileo-colic.  The  extreme 
rarity  of  perforation  in  the  ileocolic  intussusceptions, 
and  its  frequency  in  the  ileo-csecal,  are  due  to  the  differ- 
ent course  of  the  disease  in  these  varieties,  for  the  ileo- 
colic cases  die  of  shock  before  peritonitis  can  set  in.  This 
is  proven  by  the  fact  that  perforation  takes  place  on  the 
average  in  fifty-seven  days  in  the  ileo-caecal  intussuscep- 
tions, and  in  twenty-four  days  in  the  enteric — both  periods 
being  longer  than  the  average  duration  of  life  in  these 
forms,  showing  that  perforation  occurs  only  in  cases 
wifli  a  prolonged  course.  The  rarity  of  perforation  in 
the  colon,  however,  must  depend  upon  a  different  cause, 
for  a  chronic  course  is  the  rule  in  these  cases.  Leichten- 
stern attributes  it  to  the  greater  thickness  of  the  wall  of 
the  _larg»  intestine  as  compared  with  that  of  the  small  ; 
but  it  seems  more  reasonable  to  seek  the  cause  in  the  larger 
calibre  of  the  bowel,  and  the  consequent  diminished  lia- 
bility to  strangulation. 

The  time  of  death  in  the  fatal  cases  is  influenced  by 
the  age  of  the  patient,  as  appears  by  the  following  table 
from  Leichtenstern,  which  shows  that  the  shortest  and 
most  rapid  course  is  found  in  children,  especially  during 
the  first  year  of  life.  This  result  agrees  with  other  facts 
which  have  been  pointed  out,  especially  that  death  in 
children  is  caused  by  shock,  and  that  the  most  acute 
cases  are  the  most  fatal. 

The  Time  of  Death  and  its  Belation  to  the  Age. 


1      1 

Time 
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The  mode  of  onset  does  not  assist  us  in  estimating  the 
prognosis  in  any  case,  for  we  have  already  seen  that  the 
most  chronic  cases  may  begin  very  acutely,  and,  at  the 
same  time,  cases  which  will  run  their  course  veiy  rapidly 
may  have  a  very  mild  beginning.  But  in  so  far  as  acute 
symptoms  at  the  outset  indicate  the  greater  probability  of 
an  ileo-colic  or  enteric  intussusception,  just  so  far  an 
acute  commencement  of  the  disease  is  a  bad  sign. 

The  exact  effect  of  treatment  upon  the  prognosis  of  in- 
tussusception is  as  yet  undecided,  but  it  will  be  consid- 
ered when  discussing  the  various  forms  of  treatment  ;  at 
least,  as  far  as  it  is  possible  to  do  so  at  the  present  time. 
It  may,  however,  be  briefly  said  here  that  the  results  of 
laparotomy  are  not  so  good  as  it  was  hoped  some  years 
ago  that  they  would  be,  for  the  mortality  appears  to 
be  seventy  six  per  cent,  which  is  worse  than  the  general 
mortality  of  seventy  per  cent,  which  is  .given  by  Leich- 
tenstern. Undoubtedly  these  results  can  be  improved  in 
the  future.  The  results  of  treatment  by  injections  ap- 
pear to  be  better,  but  there  is  as  yet  no  accessible  mate- 
rial for  determining  its  real  value  in  figures. 

Treatment — Expectant  and  Medicinal. — Bristowe  is 
the  chief  advocate  of  leaving  the  case  to  nature — in  the 
hope  that  sloughing  will  take  place  and  recovery  become 
possible,  for  spontaneous  reduction  of  the  intussuscep- 
tion is  such  a  rare  event  that  it  is  scarcely  worth  while  to 
take  it  into  consideration.  If  spontaneous  reduction  oc- 
curs at  all,  it  will  take  place  very  early,  unless  the  whole 
course  of  the  case  is  very  mild.     But,  in  any  case,  a  posi- 
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live  diagnosis  will  scarcely  be  possible,  unless  a  tumor 
has  actually  been  discovered  in  the  abdomen.  The 
treatment  to  bring  about  spontaneous  resolution  would 
be  the  same  as  that  adopted  when  it  is  intended  to  wait 
for  sloughing. 

The  first  necessity  is  the  avoidance  of  purgatives,  for 
they  tend  to  increase  the  spasm  and  even  to  enlarge  the 
Intussusception.  We  have  seen  that  Leichtenstern 
found  two  cases  in  which  the  displacement  had  been 
brought  on  by  purgatives.  It  is  true  that  some  cases  of 
recovery  from  intussusception  have  been  claimed  for  the 
use  of  purgatives,  and  we  have  seen  that  some  of  Noth- 
nagel's  experiments  tend  to  support  this  belief.  But 
even  in  the  most  striliing  case  of  the  kind,  reported  by 
Wilks,^  which  occurred  in  a  girl  with  intestinal  obstruc- 
tion and  a  tumor  in  the  abdomen,  the  diagnosis  is  not 
beyond  suspicion.  The  use  of  metallic  mercury  must  be 
classed  with  the  purgatives,  for  its  action  is  due  either  to 
increased  peristalsis  or  to  mechanical  pressure  upon  the 
tumor — both  acting  in  the  wrong  direction,  and  tending 
to  drive  the  mass  farther  on  in  the  bowel. 

The  only  permissible  medication  is  the  administra- 
tion of  opium  and  belladonna,  to  quiet  spasm  of  the  in- 
testinal muscle.  Belladonna  has  been  recommended  by 
many  for  the  regulation  of  the  peristaltic  movements, 
but  it  is  not  a  powerful  drug  in  this  direction,  and  its  ac- 
tion is  so  uncertain,  and  the  idiosyncrasies  of  patients  to- 
ward it  in  doses  of  any  size  are  so  common,  that  it  is  not 
often  employed  except  as  an  adjuvant  to  opium.  Opium 
is  the  only  drug  which  is  of  any  value  in  the  treatment 
of  intussusception.  Nothnagel's  experiments  upon  rab- 
bits have  shown  that  morphine  in  moderate  but  full 
doses  stimulates  the  splanchnic  nerve,  but  in  very  large 
doses  paralyzes  it.  This  nerve  is  inhibitory  to  peristal- 
tic movements  ;  therefore  its  stimulation  diminishes  these 
movements,  and  its  paralysis  increases  them.  Conse- 
quently, opium  affords  the  readiest  means  for  controlling 
the  intestinal  movements  and  for  relaxing  spasm,  and 
as  the  pain  depends  upon  the  contraction  of  the  intes- 
tinal muscle  we  have  in  it  a  practical  guide  to  the  amount 
of  the  drug  which  is  needed.  The  hypodermatic  admin- 
istration of  morphine  is  the  best  method  of  using  the 
drug,  for  the  stomach  often  will  not  retain  medicines, 
and  the  frequent  passages  and  tenesmus  interfere  with 
their  introduction  by  the  rectum.  There  is  one  danger 
to  be  guarded  against,  at  least  in  the  early  stages  of  the 
disease,  namely,  the  possible  spontaneous  reduction  of 
the  intussusception,  removing  the  stimulus  of  pain  while 
a  large  amount  of  the  drug  is  yet  in  the  system,  and  re- 
sulting in  poisoning.  In  adults  this  danger  is  not  a  very 
threatening  one,  but  in  children  it  is  of  the  greatest  im- 
portance, for  opium  Is  a  more  dangerous  drug  to  them 
than  to  adults.  Another  danger  in  the  employment  of 
opium  is  that  its  favorable  effect  upon  the  pain  and  the 
more  obvious  symptoms  will  deceive  the  patient,  and 
lull  the  physician  into  a  false  security,  even  when  the 
latter  has  no  faith  in  the  drug  except  as  a  palliative. 
This  apparent  improvement  may  delay  any  active  at- 
tempts to  reduce  the  intussusception  until  it  is  too  late, 
and  thus  result  in  the  death  of  the  patient. 

The  proper  administration  of  the  food  is  a  very  impor- 
tant factor  in  the  treatment  of  subacute  and  chronic  in- 
tussusception, and  although  the  short  duration  of  the 
acute  form  makes  it  less  important  in  the  management 
of  such  cases  it  should  not  be  neglected  even  in  them, 
for  it  is  never  possible  to  predict  what  the  ultimate  course 
of  the  disease  may  be.  The  food  should  be  of  such  kinds 
as  will  be  easily  digested  and  absorbed  by  the  stomach, 
leaving  as  little  residue  as  possible  to  be  disposed  of  by 
the  intestine.  Therefore  milk,  broth,  soft-boiled  eggs, 
and  partially  digested  foods  must  be  relied  upon,  and 
even  these  must  be  given  in  small  quantities  at  short  in- 
tervals, rather  than  in  large  amounts  less  frequently. 
Owing  to  the  numerous  passages  and  the  tenesmus,  and 
the  danger  of  exciting  undue  peristalsis,  it  will  not  be 
advisable  to  use  the  rectum  for  feeding  purposes,  except, 
as  has  been  suggested,  by  employing  nutrient  substances 
in  the  large  Injections  when  they  are  employed  to  reduce 
the  intussusception.     It  will  often  tax  the  skill  -of  the 


physician  to  the  utmost  to  maintain  the  strength  of  the 
patient  when  the  vomiting  is  troublesome,  but  fortu- 
nately the  latter  is  by  no  means  a  constant  symptom,  and 
the  morphine  will  often  help  to  allay  the  irritability  .of 
the  stomach.  Probably  the  use  of  the  stomach-tube  and 
lavage  will  be  of  great  assistance  in  improving  the  re- 
taining power  of  the  stomach  in  these  cases,  as  well  as 
in  other  forms  of  acute  obstruction  of  the  bowels.  Stim- 
ulants must  be  employed  as  the  indications  arise,  care 
being  taken  to  give  them  in  such  form  and  so  dilute  as 
not  to  excite  vomiting  ;  and  if  the  latter  is  uncontrollable, 
recourse  may  be  had  to  subcutaneous  administration. 

When  the  separation  of  the  slough  is  taking  place,  and 
for  a  long  time  after  it  has  been  eliminated,  the  greatest 
care  should  be  exercised  in  the  diet,  in  order  to  avoid 
rupture  of  the  freshly  formed  adhesions.  Anything 
which  might  excite  strong  peristalsis,  such  as  purga- 
tives, fruit,  and  green  vegetables,  must  be  strictly 
avoided  ;  also  any  substances  which  might  cause  ob- 
struction, such  as  indigestible  portions  of  food,  tendon, 
bone,  and  improperly  cooked  beans.  More  than  one 
case  is  on  record  in  which  rupture  was  caused  by  errors 
in  diet  some  months  after  the  slough  had  separated, 
when  recovery  seemed  complete. 

Eleclricity. — Prom  the  experiments  of  Nothnagel  it 
appears  as  if  there  were  some  ground  for  hope  that  an 
intussusception  might  be  reduced  by  the  use  of  electri- 
city, if  the  current  could  only  be  carried  in  suflBcient 
strength  directly  through  the  affected  loop  of  bowel  just 
below  the  intussusception  ;  but  the  practical  diflBculties 
in  the  way  seem  insuperable.  While  repeating  Nothna- 
gel's experiments,  the  writer  frequently  observed  that 
when  an  intussusception  had  been  formed,  a  fresh  appli- 
cation of  the  electricity  at  the  same  place  as  before 
caused  the  intussusception  to  reduce  itself.  In  no  case 
could  the  intussusception  be  made  to  increase  by  a  sec- 
ond application  of  the  electricity.  But  to  produce 
these  effects  it  is  necessary  to  employ  a  current  of  con- 
siderable strength,  probably  stronger  than  the  patient 
could  easily  bear  upon  the  skin,  especially  when  we  take 
into  account  the  loss  which  occurs  as  the  current  passes 
through  the  abdominal  wall.  Some  recoveries  have  been 
claimed  for  electricity,  but  they  are  not  of  such  a  char- 
acter as  to  compel  belief  in  the  method.  Still  it  would 
be  worth  while  to  try  the  application  of  strong  faradic 
currents  upon  any  intussusception  which  lay  near  the 
abdominal  wall.  Although  negative  evidence  is  always 
of  doubtful  value,  there  is  probably  no  danger  of  in- 
creasing the  growth  of  an  intussusception  by  the  use  of 
electricity.  If  the  tumor  can  be  reached  by  the  rectum, 
one  electrode  should  be  applied  to  it  within  the  bowel, 
while  the  other  is  applied  to  the  abdominal  wall  above 
the  tumor.  If  the  abdominal  wall  were  sufficiently  flac- 
cid to  allow  of  grasping  the  tumor  between  the  elec- 
trodes, the  current  might  be  passed  directly  through  the 
intussusception,  the  electrodes  being  placed  in  position 
before  the  current  was  turned  on.  It  is  not  probable  that 
currents  passed  in  the  course  of  the  pneumogastric  or 
splanchnic  nerves  (by  having  one  electrode  upon  the 
spine  in  the  dorsal  region,  and  one  upon  the  abdomen) 
would  have  any  effect,  for  currents  strong  enough  to  act 
with  the  necessary  force  upon  these  deep-lying  nerves 
could  not  be  safely  employed,  An  ingenious  but  not 
very  practical  use  of  mercury  in  connection  with  electri- 
city has  been  suggested,  the  idea  being  that  when  the 
mercury  was  administered  by  the  mouth,  it  would  col- 
lect above  the  tumor,  and  serve  to  direct  the  course  of 
the  electric  current  through  the  intussusception  ;  but  it  is 
not  certain  tliat  the  mercury  would  reach  that  point. 

Massage. — Manipulation  of  the  abdomen  has  been  fre- 
quently recommended  for  the  treatment  of  various  forms 
of  intestinal  obstruction,  and  especially  for  intussuscep- 
tion. We  know  by  experiment  that  the  intestinal  muscle 
can  be  made  to  contract  locally  by  mechanical  irritation, 
such  as  a  pinch  or  bruise,  but  this  contraction  remains 
localized,  and  does  not  develop  into  a  peristaltic  wave. 
Massage,  however,  does  excite  a  general  peristalsis  in 
some  cases  of  intestinal  torpidity,  acting  probably  by  the 
application  of  the  mechanical  stimulus  to  successive  por- 
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tions  of  the  bowel  in  turn,  and  by  restoring  the  natural 
irritability  of  the  intestinal  muscle  if  this  has  been  di- 
minished. It  is  conceivable  that  massage  might  do  harm 
in  intussusception,  rather  than  good,  for  if  the  tumor 
were  still  growing,  anything  which  would  excite  more 
active  peristalsis  would  probably  be  as  likely  to  increase 
the  size  of  the  tumor  as  to  cause  its  reduction.  An  ap- 
parent contradiction  to  this  supposition  has  just  been 
noted  in  electricity,  but  this  may  be  explained  by  the 
hypothesis  that  the  electric  current  does  not  simultane- 
ously affect  all  the  layers  of  the  intussusception,  and 
waves  of  contraction,  which  run  through  oue  layer  only, 
cause  the  reduction  of  the  bowel.  If  the  tumor  is  swollen 
from  oedema  or  congestion,  it  is  possible  to  reduce  the 
size  of  the  whole  mass  by  energetic  compression  with 
the  hand,  which  renders  its  swollen  layers  thinner.  It 
can  be  imagined,  also,  that  simply  pushing  the  tumor  to 
one  side  might  tend  to  draw  out  the  invagiuated  bowel, 
by  pulling  upon  the  mesentery  which  has  been  dragged 
in  with  it ;  or  even  that  the  bowel  above  or  below  the 
intussusception  might  be  held  stationary  against  the  spine 
or  some  other  fixed  point,  and  then  the  tumor  could  be 
pulled  upon  or  pushed  aside  in  such  a  way  as  to  exert 
traction  upon  the  intussusceptum,  or  even  to  squeeze  it 
out  from  below.  But  these  mancEuvres  must  be  carried 
out  through  the  entire  thickness  of  the  abdominal  wall, 
and  are  therefore  too  vague  and  uncertain  to  make  it 
worth  while  to  persist  in  them,  if  speedy  relief  is  not 
obtained.  Probably,  after  all,  the  principal  benefit  of 
massage  lies  in  exciting  increased  peristalsis. 

But  although  massage  probably  cannot  accomplish 
much  when  employed  alone,  it  is  very  useful  in  connec- 
tion with  inflation  or  injection  of  the  bowel.  Here  the 
conditions  of  the  problem  are  somewhat  altered,  for  there 
is  a  force  below  the  intussusception  which  is  tending 
toward  reduction,  and  the  massage  assists  this  force  by 
exerting  additional  pressure  upon  the  enclosed  air  or 
fluid,  and  by  giving  short,  lateral,  rocking  movements  to 
the  intussusception,  which  favor  its  reduction — just  as 
such  movements  favor  the  drawing  of  a  nail  from  wood, 
or  the  slipping  of  any  tightly  wedged  bodies.  The 
presence  of  this  pressure  from  below  also  prevents  any 
peristaltic  movements  of  the  bowel  which  may  be  ex- 
cited by  the  massage  from  increasing  the  growth  of  the 
intussusception.  But  massage  must  be  employed  with 
gi-eat  caution  if  lapse  of  time,  or  very  severe  symptoms, 
gives  us  reason  to  believe  that  the  coats  of  the  bowel  have 
been  softened.  Nothing  would  be  easier  than  to  pro- 
duce a  tear,  even  in  perfectly  sound  intestinal  walls,  by 
too  violent  manipulations,  and  especially  if  considerable 
pressure  were  already  being  exerted  from  below  by  injec- 
tion or  inflation  of  the  bowel. 

Injection  and  Inflation. —la^eciion  of  the  bowel  is  one 
of  the  oldest  methods  of  treatment  in  intestinal  obstruc- 
tion, and  in  no  case  does  it  promise  so  well  as  in  intus- 
susception. Given  a  section  of  the  bowel  which  has  been 
invaginated  into  that  just  below  it,  what  easier  or  more 
reliable  way  for  returning  it  could  be  found  than  the 
injection  of  water  or  air  from  below  ?  What  mechanical 
device  could  be  more  perfect  than  the  penetration  of  the 
fluid  into  the  space  between  the  middle  and  external 
layers  of  the  intussusception,  thus  distending  the  sheath 
and  compressing  the  intussusceptum,  while  at  the  same 
time  it  pushes  the  latter  upward,  the  pressure  being 
evenly  diffused  over  the  entire  surface  of  both  ?  It  has 
been  objected  that  injection  would  tend  to  increase  an 
ascending  intussusception,  although  Rokitansky  claimed 
that  injections  would  reduce  the  ascending  as  well  as  the 
descending,  and  one  of  Nothnagel's  experimental  ob- 
servations would  seem  to  show  that  he  was  right.  Prac- 
tically, however,  ascending  intussusceptions  are  so  rare 
in  the  clinical  form  that  we  can  afford  to  disregard  them. 

The  first  question  which  suggests  itself  is  as  to  the 
amount  of  pressure  which  the  bowel  will  bear.  We  know 
that  there  are  instances  in  which  spontaneous  rupture  of 
the  gut  has  been  observed  in  intestinal  obstruction,  even 
when  its  wall  had  not  been  weakened  by  ulceration,  but 
as  a  rule  it  will  bear  a  very  considerable  pressure  when 
healthy.     But  very  few  exact  observations  are  at  hand 


for  determining  the  amount  of  this  pressure,  the  only 
facts  which  I  have  been  able  to  discover  bearing  upon 
this  point  being  the  following  :  Forest "  made  some  ex- 
periments upon  cadavers  (three  or  four  infants,  an  eight- 
months  foetus,  and  one  adult),  and  reached  the  conclusion 
that  the  colon  of  a  child  would  bear  a  pressure  of  eight 
pounds  to  the  square  inch  without  rupture,  and  that  of 
an  adult  would  bear  twelve  to  fifteen  pounds.  His  ex- 
periments appear  to  have  been  made  after  the  abdominal 
cavity  had  been  freely  opened.  Rotch^'  had  a  case  of 
adherent  ileo-caecal  intussusception  in  a  child,  in  which 
he  employed  the  pressure  of  a  column  of  water  180  ctm. 
high,  without  success  ;  and  after  death  a  pressure  of  268 
ctm.  also  failed  to  reduce  the  intussusception,  the  bowel 
bursting  at  this  pressure,  half-way  between  the  anus  and 
the  ileo-caecal  valve.  This  experiment  agrees  with  those 
of  Forest.  We  are  told  by  one  observer  that  he  con- 
nected the  tube  of  a  Davidson  bulb-syringe  with  a  siphon 
of  carbonated  water,  having  the  nozzle  x>t  the  syringe  in 
the  rectum,  and  when  he  opened  the  valve  of  the  siphon, 
the  pressure  was  so  great  that  he  was  unable  to  compress 
the  bulb  of  the  syringe  with  his  hand  (!),  and  yet  he  did 
not  rupture  the  gut,  and  cured  his  patient.  We  may,  I 
think,  accept  the  limit  laid  down  by  Forest,  that  a  press- 
ure of  six  pounds  to  the  square  inch  can  be  safely  em- 
ployed in  children  as  long  as  the  bowel  is  probably  in  a 
healthy  condition. 

This  force  is  sxifiicient  in  most  cases  to  reduce  the  in- 
tussusception, for  although  there  are  very  few  cases  on 
record  in  which  data  are  given  from  which  the  force 
employed  can  be  computed,  we  have  two  cases  reported 
by  Bayliss,*^  in  which  the  pressure  of  a  column  of  water 
not  over  five  feet  high  (giving  a  hydrostatic  pressure  of 
only  about  two  pounds  to  the  square  inch)  reduced  the 
intussusception — which  recurred  in  each  case,  it  is  true, 
but  ended  in  eventual  recovery.  Putnam  »'  also  reports 
a  case  cured  by  the  use  of  the  same  amount  of  pressure. 

But  it  is  self-evident  that  a  pressure  which  would  be 
safe  while  the  bowel  retained  its  original  strength,  will 
not  answer  when  it  is  weakened  by  the  changes  result- 
ing from  impaired  circulation,  and  therefore  the  problem 
does  not  admit  of  a  purely  experimental  solution.  We 
have  seen  that  in  some  cases  these  changes  take  place 
very  early,  and  in  others  they  do  not  occur  until  a  very 
late  period,  but  some  indication  of  their  intensity  can  be 
gained  by  considering  the  course  of  the  symptoms.  It 
is  generally  allowed  that  in  the  acute  cases  the  changes 
may  be  very  considerable  within  forty-eight  hours,  while 
in  the  subacute  cases  they  are  not  decided  for  from  five 
to  seven  days,  and  in  the  more  chronic  cases  they  may  be 
slight  even  after  the  lapse  of  several  weeks.  Leichten- 
stern  found  the  time  at  which  reduction  was  made,  given 
in  31  of  his  cases  which  recovered,  and  20  of  these  cases 
were  reduced  during  the  first  week,  6  in  the  second,  and 
4  in  the  third,  while  one  case  is  reported  by  Wilks  '*  of 
successful  reduction  after  seven  weeks — a  doubtful  case 
of  spontaneous  reduction.  These  limitations  may  be  ac- 
cepted as  broad  working  rules,  and  in  doubtful  cases  the 
treatment  must  be  applied  tentatively,  without  anses- 
thesia,  in  order  to  use  the  feelings  of  the  patient  as  a 
guide.  But  it  must  not  be  forgotten  that  the  feelings  of 
the  patient  are  not  very  reliable,  for  in  passing  bougies 
for  stricture  of  the  rectum,  the  latter  has  frequently  been 
perforated,  and  the  peritoneal  cavity  opened,  without 
causing  unusual  pain  at  the  time.  Foul  passages,  and 
much  blood  passed  in  the  stools,  should  contraindicate 
all  attempts  at  reduction,  for  they  show  that  the  strangu- 
lation is  severe,  and  that  sloughing  has  probably  begun. 

Some  claim  that  air  is  far  better  than  water  as  an  in- 
jecting material,  and  others  prefer  carbonic  acid  gas. 
While  it  is  true  that  air  is  more  compressible,  and  there- 
fore would  give  a  more  elastic  pressure,  it  is  much  more 
difficult  to  use  it  with  measured  force,  and  water  is 
therefore  to  be  preferred,  for  by  the  employment  of  the 
siphon  or  fountain  syringe  apparatus,  consisting  of  a  long 
rubber  tube  and  funnel,  the  force  admits  of  exact  meas- 
urement and  control.  If  the  nozzle  of  the  syringe  be 
of  suiHciently  large  calibre,  the  only  effect  of  a  sudden 
contraction  of  the  muscles  of  the  intestine  or  of  the  ab- 
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dominal  wall  would  be  to  return  a  portion  of  the  in- 
jected fluid,  and  the  hydrostatic  pressure  is  sufficiently- 
elastic  for  safety.  The  local  sedative  action  of  carbonic 
acid  gas  upon  the  intestinal  muscle  is  probably  not  suffi- 
ciently powerful  to  be  worthy  of  consideration.  The 
claim  that  air  or  gas  would  be  less  irritating  to  the  peri- 
toneum than  water,  in  case  a  rupture  took  place,  may 
also  be  disregarded,  for  the  active  irritant  in  case  either 
should  enter  the  peritoneal  cavity  would  not  be  the  air 
or  water  itself,  but  the  fecal  matter  which  would  pass  in 
with  it  from  the  bowel.  It  has  been  recommended  by 
some  to  use  tobacco  enemata,  but  in  morphine  we  have 
a  drug  which  acts  more  powerfully  upon  the  intestinal 
movements,  and  at  the  same  time  is  much  safer.  The 
addition  of  purgatives  to  the  injected  fluid  is  of  course 
forbidden  in  Intussusception,  for  we  do  not  desire  to  ex- 
cite peristalsis.  For  the  same  reason  the  use  of  ice- water 
enemata  is  inadmissible,  to  say  nothing  of  the  shock  to 
the  enfeebled  system  which  would  be  caused  by  the  cold 
water.  The  suggestion  to  add  nutritive  materials  to  the 
injected  fluid  has  already  been  mentioned. 

The  ileo-csecal  valve  places  a  practical  barrier  to  the 
employment  of  injections  for  reduction  of  intussuscep- 
tion of  the  small  intestine.  The  much-discussed  ques- 
tion, whether  an  injection  can  be  made  to  pass  the 
valve  from  below,  seems  to  have  reached  an  affirmative 
decision,  at  least  for  certain  substances  and  in  some 
subjects.  It  has  been  especially  claimed  for  carbonic 
acid  gas  (v.  Ziemssen),  and  for  hydrogen  gas,*'  that  they 
will  pass  the  ileo-caecal  valve  under  low  pressure  ;  but 
the  difficulty  does  not  cease  here,  for  the  innumerable 
turns  of  the  small  intestine  act  as  valves  and  "traps," 
which  constantly  add  new  obstructions  to  the  upward 
flow  of  the  injected  material,  and  diminish  its  pressure, 
so  that  it  is  not  easy  to  conceive  that  it  would  retain 
sufficient  force  to  reduce  an  invaginated  loop  of  bowel. 
As  we  hope  to  be  able  to  demonstrate  that  the  dangers  of 
laparotomy  are  not  great  enough  to  warrant  much  loss  of 
time  with  doubtful  means  of  treatment,  or  to  justifj'  the 
risk  of  using  very  great  force  in  injection,  we  shall  find 
it  practical  to  limit  the.  use  of  injections  to  the  treatment 
of  intussusceptions  of  the  large  intestine. 

The  selection  of  the  best  method  of  giving  the  injec- 
tions requires  careful  study.  As  has  already  been  shown 
it  is  necessary  to  measure  accurately  the  force  employed, 
and  to  keep  it  within  certain  limits.  For  this  reason 
many  of  the  ordinary  means  of  giving  the  injections — the 
ordinary  enema  syringe,  the  siphon  bottle  of  carbonated 
or  aerated  water,  the  bellows  (for  air),  and  especially  the 
introduction  of  chemicals  into  the  rectum,  in  order  to 
generate  gas  within  the  intestine — must  all  be  rejected 
as  uncertain  and  dangerous.  With  these  methods  it 
is  impossible  to  judge  of  the  amount  of  force  employed. 
The  force  exerted  by  a  hand  of  ordinary  strength  com- 
pressing the  bulb  of  a  Davidson  syringe  is  much  too 
great  to  be  safe,  and  as  it  is  impossible  to  graduate  this 
powerful  pressure,  this  instrument  should  never  be  em- 
ployed. 

The  siphon  bottles  of  water  charged  with  gas  are  par- 
ticularly dangerous,  for  they  are  charged  at  a  pressure  of 
one  hundred  to  one  hundred  and  twenty  pounds  to  the 
square  inch,  and  although  this  force  could  be  kept  within 
bounds  by  allowing  only  a  drachm  or  so  of  the  liquid  to  en- 
ter the  gut  at  a  time,  the  surgeon  would  have  no  idea  of 
the  force  actually  employed.  The  most  dangerous  of  all 
is  undoubtedly  von  Ziemssen's  suggestion  to  introduce 
bicarbonate  of  soda  and  tartaric  acid  into  the  rectum  sep- 
arately, and  to  generate  gas  by  their  combination.  Even 
if  the  total  quantity  of  gas  produced  is  limited  by  the 
measurement  of  the  salts  mtroduced  (according  to  Ziems- 
sen twenty  grammes  of  bicarbonate  of  soda  and  fifteen 
of  tartaric  acid  will  fully  distend  the  colon  in  the  adult), 
and  by  the  introduction  of  these  amounts  in  three  sepa- 
rate portions,  as  recommended  by  him,  the  crudeness  and 
dangers  of  the  method  are  evident. 

The  only  method  worthy  of  consideration  is  the  use  of 
the  simple  tube  and  funnel,  for  it  enables  us  to  accurately 
determine,  and  easily  control  the  pressure  employed,  and 
fortunately  its  simplicity  allows  of  its  improvisation  and 


use  in  almost  any  locality.  As  has  been  shown  above,  a 
pressure  of  from  eight  to  nine  pounds  is  the  bursting  ca- 
pacity of  the  colon  in  the  infant,  and  from  twelve  to  fif- 
teen in  the  adult,  so  that  we  may  safely  employ  a  pressure 
of  six  pounds  in  the  former  case,  and  somewhat  more  in 
the  latter,  if  the  intussusception  is  sufficiently  recent,  and 
the  symptoms  sufficiently  mild  to  warrant  the  supposition 
that  the  walls  of  the  bowel  are  still  in  a  healthy  condi- 
tion. As  a  column  of  water  two  and  one-third  feet  in 
height  gives  a  pressure  of  one  pound  to  the  square  inch, 
an  elevation  of  fourteen  feet,  measured  from  the  level  of 
the  water  in  the  funnel  to  the  level  of  the  intussusception 
will  exert  a  pressure  of  six  pounds,  which  is  the  force 
desired.  Consequently  the  only  apparatus  needed  will 
be  a  rectal  tube  of  large  calibre,  a  rubber  tube  fourteen 
feet  long,  and  a  funnel  or  irrigator  for  the  upper  end. 
It  is  well  to  have  some  extra  tubing,  for  generally  the 
ceiling  of  the  room  will  not  be  high  enough  to  admit  of 
fourteen  feet  of  elevation,  and  if  the  tube  is  long  the  fun- 
nel can  be  carried  out  of  the  door,  and  up  a  stairway  un- 
til the  desired  height  is  reached. 

In  children  always,  and  generally  in  adults,  it  will  be 
advisable  to  employ  anaesthesia,  for  although  Nothnagel 
states  that  ether  does  not  diminish  the  contraction  of  the 
intestinal  muscle,  it  is  well  to  remove  the  tension  of  the 
abdominal  wall,  for  it  certainly  hinders  reduction  by 
pressing  upon  the  intestinal  contents  above  the  intussus- 
ception. It  is  even  possible  that  a  sudden  contraction  of 
the  abdominal  muscles  would  so  increase  the  pressure  in 
the  intestine  distended  with  the  injected  fluid  as  to  cause 
rupture,  especially  if  there  were  no  gas  in  the  bowel  to 
take  up  this  increased  pressure  by  its  elasticity.  Where 
it  is  feared  that  the  wall  of  the  gut  is  already  weakened, 
it  may  be  safer  to  inject  without  anaesthesia,  as  has  been 
mentioned  above. 

The  pressure  of  the  injected  fluid  should  be  increased 
slowly,  and  in  this  way  it  will  often  be  found  that  the  in- 
tussusception has  been  reduced  before  the  limit  of  per- 
missible force  has  been  reached.  The  injection  should 
also  be  retained  for  twenty  or  thirty  minutes  when  the 
limit  has  been  reached,  for  occasionally  the  pressure  does 
not  take  effect  at  once.  In  one  case,  in  which  the  in- 
jection reduced  an  intussusception  six  inches  long  to 
three  inches,  and  was  then  allowed  to  escape,  examina- 
tion of  the  remaining  tumor,  some  time  after,  showed  that 
it  had  spontaneously  diminished  one-half,  and  the  small 
tumor  still  present  was  made  to  disappear  by  a  little  ma- 
nipulation with  the  hand.  This  case  shows  that  some- 
times, when  the  reduction  has  been  begun  by  the  injec- 
tion, it  may  go  on  spontaneously. 

There  is  generally  great  difficulty  in  closing  the  anus 
so  as  to  prevent  the  escape  of  the  fluid,  especially  if  there 
is  any  dilatation  of  the  sphincter.  Treves  recommends 
Lund's  apparatus,  which  consists  of  a  hollow  rubber  ring 
inflated  with  air,  through  the  centre  of  which  the  rectal 
tube  passes.  This  ring  is  held  against  the  buttocks  by  a 
stout  handle,  with  a  disk  upon  it,  which  compresses  the 
ring  against  the  skin.  A  useful  apparatus  is  easily  made 
by  wrapping  aroller  bandage,  about  an  inch  wide,  around 
a  stout  enema  tube,  so  as  to  make  a  sort  of  conical  plug, 
the  apex  of  which  is  inserted  into  the  anus  with  the  tube. 
Putnam'"'  describes  an  ingenious  method  of  using  the 
force  of  the  injecting  fluid  to  occlude  the  anus.  He  em- 
plo3'ed  a  soft  rubber  bulb,  to  which  was  attached  on  one 
side  the  enema  tube,  and  on  the  other,  the  rubber  pipe 
from  the  reservoir  of  fluid.  The  rectal  tube  was  inserted 
and  the  soft  bulb  held  against  the  anus,  so  that  as  the 
water  flowed  from  the  reservoir  it  first  distended  the 
rubber  bulb  and  then  passed  into  the  rectum,  the  press- 
ure in  both  places  being  the  same.  If  the  bulb  was 
pressed  against  the  anus  with  more  force  than  the  press- 
ure of  the  water  in  the  pipe,  the  water  was  forced  back 
in  the  latter  and  the  bulb  collapsed  and  allowed  the 
water  to  escape  from  the  rectum. 

Massage  is  a  very  useful  adjuvant  in  the  treatment  by 
injection,  and  should  always  be  employed  in  connection 
with  it.  Caution  is  necessary,  however,  for  it  must  be 
borne  in  mind  that  the  bowel  is  already  distended,  and  a 
slight  additional  pressure  might  rupture  it.     The  post- 
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tion  of  the  patient  has  often  been  insisted  upon  as  very 
important  in  administering  injections,  and  indeed  some 
cures  have  been  claimed  as  a  result  of  simple  inversion 
of  the  patient  vpithout  the  assistance  of  any  other  means. 
It  is  difficult  to  understand  how  changing  the  position  of 
the  patient  could  effect  the  reduction  of  an  intussuscep- 
tion, unless  it  were  in  a  case  in  which  the  tumor  was 
very  large,  and  perhaps  the  bowel  loaded  with  ffeces  be- 
hind the  obstruction,  so  that  when  the  patient  was  sus- 
pended \)y  the  feet  the  weight  of  the  tumor  would  carry 
it  into  the  upper  part  of  the  belly  and  thus  make  traction 
upon  the  mesentery  where  it  was  shortened  by  being 
drawn  into  the  tumor.  But  it  is  important  to  have  the 
patient  so  placed  that  the  tension  of  the  abdominal  mus- 
cles will  be  reduced  to  a  minimum,  and  this  can  be  done 
by  flexing  the  pelvis  and  the  thighs  while  he  lies  upon 
his  side,  or  in  the  gynecological  "  Sims"  position. 

There  is  one  class  of  cases  in  which  it  is  not  advisable 
to  attempt  reduction  of  the  intussusception  by  injections ; 
this  includes  all  cases  in  which  no  tumor  can  be  felt, 
and  the  diagnosis  has  been  made  solely  by  the  symptoms. 
In  these  it  will  be  impossible  to  tell  whether  the  efforts 
at  reduction  have  been  successful  or  not,  and  the  surgeon 
might  be  led  into  employing  a  dangerous  amount  of 
force  ;  hence  an  exploratory  laparotomy  is  less  danger- 
ous for  such  cases.  The  proof  of  successful  reduction 
is  the  disappearance  of  the  tumor  under  the  hand,  which 
should  be  kept  upon  it  during  the  injection  to  ascertain 
this  fact.  Some  observers  report  a  sort  of  gurgling 
sound  which  is  heard  at  the  moment  of  reduction,  and 
nearly  all  have  noted  that  a  general  distention  of  the 
abdomen  suddenly  appears  as  the  injected  water  or  air 
removes  the  obstruction  and  passes  on  into  the  bowel 
above.  The  patient,  if  conscious,  has  often  remarked 
that  the  pain  decreases  as  the  injection  progresses,  and 
ceases  entirely  at  the  moment  of  reduction  ;  and  children 
will  stop  crying  and  fall  asleep  during  the  injection. 

The  percentage  of  recoveries  brought  about  by  injec- 
tions is  not  known,  but  it  is  remarkable  that  many  ob- 
servers have  reported  groups  of  two  or  three  cases  treated 
successfully  by  this  means.  It  is  much  to  be  desired 
that  some  sort  of  collective  investigation  by  reliable  men 
who  have  carefully  observed  cases  should  be  made,  in 
order  to  gain  some  definite  idea  of  the  real  merits  of  the 
method. 

We  might  class  with  injections  the  reduction  of  intus- 
susception by  sounds  introduced  into  the  rectum.  This 
method  is  full  of  danger  and  should  never  be  resorted  to 
— at  least,  with  any  force. 

There  remain  to  be  considered  the  operative  methods 
of  treatment :  Removal  of  an  intussusception  prolapsed 
at  the  anus  by  incision  and  suture,  enterostomy,  and 
laparotomy. 

Amputation  of  a  Prolapsed  Intussusception. — An  intus- 
susception projecting  from  the  anus  has  been  removed 
by  operation  in  several  cases,  generally  owing  to  an  error 
in  diagnosis,  the  surgeon  supposing  it  to  be  a  polypus,  or, 
at  the  worst,  a  prolapse  of  the  rectum — but  this  has  also 
been  done  intentionally,  and  the  results  have  sometimes 
been  very  good.  If  the  diagnosis  has  been  made,  and  the 
tumor  is  entirely  outside  of  the  body,  it  is  certainly  wise 
to  remove  it.  This  is  best  accomplished  by  circularly 
incising  the  bowel  a  little  above  the  tumor  by  short  cuts, 
following  each  extension  of  the  incision  immediately  by 
sutures,  uniting  the  coats  of  the  bowel  above  the  invagi- 
nated  part  to  the  rectum  just  inside  the  sphincter  of  the 
anus.  In  this  way  the  peritoneal  cavity  is  not  broadly 
opened,  and  there  is  no  danger  of  prolapse  of  other  loops 
of  intestine. 

Enterostomy. — Enterostomy  has  very  seldom  been  per- 
formed in  intussusception.  "When  done  in  the  ordinary 
way,  simply  making  an  artificial  anus  above  the  intus- 
susception, it  is  obvious  that  it  could  only  give  relief  to 
the  pressure  of  the  pent-up  contents  of  the  bowel  above, 
and  thus  allow  life  to  be  prolonged  until  the  slough 
could  be  eliminated.  But  frequently  the  surgeon  does 
not  see  the  patient  until  he  is  in  extremis,  and  any  other 
treatment  is  out  of  the  question,  so  that  this  operation 
undoubtedly  has  its  place,  and  should  not  be  rejected 


because  the  results  have  hitherto  been  unsatisfactory. 
There  can  be  no  question  that  when  the  patient  is  in  col- 
lapse a  laparotomy  is  but  little  more  than  an  autopsy 
held  before  death,  and  that  it  gives  the  patient  no  chance 
of  recovery.  Enterostomy,  on  the  other  hand,  would  at 
least  do  no  harm,  and  in  some  of  these  cases  in  which 
the  intestinal  obstruction  was  the  principal  element,  it 
would  certainly  do  good.  In  cases  in  which  strangula- 
tion was  the  marked  feature,  and  there  was  no  per- 
ceptible collection  of  fecal  matter,  enterostomy  could, 
of  course,  do  nothing  to  relieve.  Some  would  exclude 
enterostomy  from  consideration  in  the  case  of  children, 
because  of  the  fact,  already  shown,  that  a  slough  is  to  he 
expected  in  only  two  per  cent,  of  the  cases  under  a  year 
old.  But  even  at  this  age,  when  no  tumor  can  be  felt 
which  can  at  once  be  cut  down  upon,  assuring  a  very 
short  operation,  and  when  the  patient  is  loo  feeble  to 
endure  a  full  exploratory  laparotomy,  it  would  be  better 
to  try  what  simple  relief  to  the  obstructed  intestinal  con- 
tents would  accomplish,  rather  than  leave  the  child  to  its 
fate.  Although  the  proportion  of  cases  at  this  age  in 
which  the  slough  separates  is  so  small,  and  although  the 
reason  for  this  fact  is  the  early  and  severe  strangulation, 
it  may  be  that  in  some  cases  the  little  patients  have  not 
sufficient  strength  to  carry  them  through  the  period  ol 
obstruction  which  precedes  the  discharge  of  the  slough, 
and  enterostomy  would  undoubtedly  give  such  cases  a 
chance  of  recovery. 

Braun  in  his  study  of  intussusception,*'  gives  thirteen 
cases  of  enterostomy  performed  for  intussusception,  and 
to  these  I  have  been  able  to  add  three  others  (Monnier, 
Gillette,  and  Kirmisson),  making  sixteen  cases  in  all.  Of 
these,  eleven  cases  died,  and  five  recovered.  In  three  of 
the  successful  cases  the  diagnosis  might  be  questioned, 
but  the  other  two  admit  of  no  doubt,  for  in  one  there  was 
a  slough  passed,  and  in  the  other  the  presence  of  the  in- 
tussusception was  verified  by  exploration  of  the  abdomen 
at  the  time  of  the  operatibn.  In  four  of  the  cases  which 
recovered,  the  intussusception  appears  to  have  undergone 
spontaneous  resolution  when  the  pressure  upon  it  by  the 
fseces,  collected  above,  was  removed,  and  as  one  of  these 
was  the  case  in  which  the  intussusception  was  verified  at 
operation,  there  can  be  but  little  doubt  that  an  intussus- 
ception can  recover  in  this  way.  It  is  not  fair  to  include 
in  the  statistics  of  enterostomy  those  cases  in  which  lap- 
arotomy was  performed,  and  an  artificial  anus  made  in 
addition,  a  class  of  cases  in  which  there  is  as  yet  no 
recovery  on  record.  In  all  the  cases  of  this  group  the 
operation  was  so  long  postponed  that  the  strength  of 
the  patient  was  entirely  exhausted,  and  yet  he  was  sub- 
jected to  the  shock  of  a  prolonged  operation,  with  efforts 
to  reduce  the  intussusception,  before  the  artificial  anus 
was  made.  We  need  not  fear  that  the  artificial  anus  will 
be  permanent  in  these  cases,  for,  according  to  the  study 
made  by  the  writer,*''  of  the  cases  which  recovered  after 
enterostomy  had  been  performed  for  acute  intestinal  ob- 
struction, sixty  per  cent,  regained  the  natural  course  of 
the  fseces,  and  the  anus  then  closed  spontaneously,  or  was 
readily  closed  by  a  plastic  operation.  It  is  to  be  hoped 
that  the  cases  for  which  enterostomy  is  suited  will  con- 
stantly diminish,  by  the  more  systematic  use  of  injec- 
tions, and  by  the  earlier  resort  to  laparotomy,  but  prob- 
ably there  will  always  be  some  cases  in  which  it  will  be 
indicated. 

Laparotomy. — We  come,  finally,  to  the  vexed  question 
of  laparotomy  in  the  treatment  of  intussusception.  What 
surgeon  who  has  seen  how  easily  intussusception  can  be 
unravelled  in  his  hands  at  the  autopsy  table,  when  the 
adhesions  are  not  strong,  and  then  has  been  brought  face 
to  face  with  the  same  condition  in  the  living,  has  not  de- 
sired to  get  the  invaginated  bowel  within  reach  of  his 
hands,  instead  of  trusting  to  the  relaxing  effect  of  mor- 
phine, or  the  blind  use  of  injections  ?  But  even  in  these 
days,  when  the  fe^r  of  peritonitis  no  longer  deters  him,  a 
more  subtle  enemy  remains  unconquered,  and  owing  to 
the  effects  of  shock  the  mortality  of  these  operations  still 
remains  very  high. 

In  51  cases  of  laparotomy  performed  for  intussuscep- 
tion, of  which  30  were  in  children,  Braun  found  11  re- 
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coveries,  and  40  deaths— a  mortality  of  78.4  per  cent.  In 
37  of  these  cases,  however,  in  which  the  intussusception 
could  be  reduced  at  the  time  of  operation,  11  recovered 
and  only  16  died,  two-thirds  of  these  cases  being  children, 
and  four  of  the  recoveries  occurring  in  them.  His  collec- 
tion of  cases  includes  a  few  chronic  intussusceptions,  in 
which  the  mortality  is  less  than  in  the  acutp  ;  but  it  also 
includes  all  the  operations  on  record,  even  those  per- 
formed before  the  principles  of  antisepsi.s  were  generally 
acknowledged. 


Among  a  large  number  of  cases  of  laparotomy  for  acute 
intestinal  obstruction,  collected  and  analyzed  by  the 
writer,''^  there  were  71  cases  of  acute  intussusception  op- 
erated upon  since  the  year  1873,  acute  being  imderstood  to 
mean  of  not  over  three  weeks'  duration.  The  mortality 
of  these  71  cases  was  seventy -six  per  cent.,  which  is  only  a 
tritle  lower  than  Braun's  figures.  Examining  these  cases 
a  little  more  in  detail  than  was  done  in  the  paper  just  re- 
ferred to,  the  following  table  has  been  constructed,  simi- 
lar to  Braun's  : 


Hesulis  of  Laparotomy  for  Acute  Intussusception. 


1.  Intussusception  reduced 

II.  Intussusception  not  reduced  ; 

A.  Nothing  done 

B   Resection  and  suture 

C.  Artificial  anus  made  : 

1.  After  resection  or  reduction  . . , 

2.  Without  resection  or  reduction. 

Total ." 


Children. 

Adults. 

Age  unknown. 

Total. 

Recov- 
ered. 

Died. 

Recov- 
ered. 

Died. 

Recov- 
ered. 

Died. 

Recov- 
ered. 

Died. 

Mortality. 

7 

S2 

5 

6 

2 

14 

28 

Per  cent. 
67 

3 
3 

3 

3 

7 

'i 

■3 

5 
10 

100 

77 

4 

1 

6 

7) 

100 

" 

33 

7 

31 

3 

17 

64 

76 

From  this  table  it  appears  that  out  of  42  cases  in  which 
the  intussusception  could  be  reduced  28  died,  giving  a 
mortality  of  sixty-seven  per  cent. — among  the  children 
seventy-six  per  cent.;  among  the  adults  fifty-four  per 
cent.  In  13  cases  in  which  the  Intussusception  could 
not  be  reduced,  and  in  which  it  was  resected,  and  the 
bowel  united  by  suture,  only  3  recovered,  all  adults.  Of 
the  other  16  cases  in  which  the  operation  was  abandoned, 
or  an  artificial  anus  was  made,  all  died.  These  figures 
would  indicate  that  there  is  almost  no  hope  of  recovery 
when  laparotomy  has  been  performed,  unless  the  intus- 
susception can  be  reduced,  but  we  have  already  shown 
that  this  fact  need  not  entirely  contraindicate  the  per- 
formance of  enterostomy  if  it  is  not  preceded  by  a  full 
laparotomy.  The  age  of  the  patient  has  a  very  impor- 
tant bearing  upon  the  prognosis  as  affected  by  operation, 
for  while  only  seventy-five  per  cent,  of  all  the  adults  died, 
eighty-three  per  cent,  of  the  children  were  lost.  Among 
the  cases  in  which  reduction  was  possible  were  22  chil- 
dren under  one  year  old,  and  of  these  only  5  recovered. 

But  if  we  examine  the  causes  of  death  in  these  cases,  a 
satisfactory  explanation  of  their  heavy  mortality  is  dis- 
covered in  the  poor  condition  of  the  patients  when  the  op- 
eration was  performed.  Out  of  the  .^4 fatal  cases  28  were 
in  very  poor  condition  at  the  time  of  operation  (in  fact, 
2  are  described  as  moribund)  ;  9  cases  died  of  peritonitis, 
gangrene  of  the  gut,  or  other  complications  due  to  delay 
in  resorting  to  laparotomy  ;  and  in  3  cases  the  cause  of 
obstruction  could  not  be  remedied.  Against  these  we 
have  to  set  only  5  cases  of  death  from  shock,  6  cases  of 
sepsis  not  due  to  gangrene  of  the  gut,  and  3  cases  in 
which  the  cause  of  death  remained  undetermined — a  to- 
tal of  14  which  can  be  said  to  have  died  from  the  opera- 
tion. 

It  would  appear  as  if  the  percentage  of  mortality  ought 
to  be  very  much  less  than  it  is  if  cases  were  taken  in 
hand  early,  and  it  is  impossible  to  exaggerate  the  dangers 
of  delay.  A  very  early  operation  would  be  feasible,  if, 
as  soon  as  a  proper  systematic  trial  had  shown  that  in- 
jections were  useless,  laparotomy  were  performed  at 
once.  If  a  tumor  could  be  felt  in  the  abdomen  before- 
hand, indicating  exactly  where  the  incision  could  be  be.st 
made,  and  preventing  loss  of  time  in  searching  for  it,  if 
adhesions  had  not  been  formed,  and  if  the  operator  were 
skilful  enough  to  complete  the  operation  in  the  shortest 
possible  time,  the  mortality  need  not  be  very  high  even 
in  children.  The  great  danger  of  prolonged  operations 
is  shown  in  the  high  mortality  of  resection  and  suture 
when  attempted  in  these  cases. 

As  bearing  upon  the  possibility  of  cure  by  laparotomy 
we  may  mention  in  this  connection  the  rare  case  reported 
by  Kleberg."    In  a  man,  forty  years  of  age,  operated 


upon  for  strangulated  hernia,  a  double  intussusception 
of  the  colon  was  found  in  the  sac,  which  was  reduced 
after  some  difficulty  when  the  incision  had  been  pro- 
longed upward,  and  the  patient  made  a  perfect  recovery. 

The  technique  of  laparotomy  for  intussusception  may 
be  described  in  a  few  words.  The  rules  of  cleanliness 
and  antisepsis  must  be  fully  observed.  The  incision 
should  be  made  in  the  median  line,  unless  the  tumor  is 
small  and  immovably  fixed  at  one  side  of  the  abdomen, 
when  it  may  be  made  over  the  tumor.  The  invaginated 
bowel,  which  may  be  brought  outside  of  the  abdomen  if 
necessary,  is  reduced  by  making  traction  upon  the  en- 
tering layer  of  the  intussusceptum  from  above,  and  at 
the  same  time  squeezing  it  out  from  below  with  the 
other  hand.  If  the  intussusception  is  situated  in  the 
large  intestine,  the  reduction  can  be  greatly  assisted  by 
the  simultaneous  use  of  the  injection  given  in  the  way 
just  described.  Any  rents  which  are  made  in  the  intes- 
tinal wall  by  the  manipulations  must  be  closed  at  once 
with  Lembert  sutures.  If  reduction  is  impossible,  the 
implicated  bowel  must  be  cut  away  between  two  liga- 
tures and  both  ends  secured  in  the  abdominal  wound, 
either  by  sutures,  as  in  forming  the  ordinary  artificial 
anus,  or,  if  the  condition  of  the  patient  is  very  bad,  sim- 
ply by  a  clamp — to  be  kept  in  place  for  from  twenty -four 
to  forty-eight  hours.  If  the  bowel  is  greatly  distended 
above  the  intussusception,  the  contents  should  be  allowed 
to  escape  before  the  ends  are  secured  in  the  wound, 
turning  the  patient  upon  his  side,  and  covering  the 
wound  with  cloths  or  sponges.  Everything  must  be  ar- 
ranged beforehand,  so  that  no  time  shall  be  lost,  and  the 
whole  operation  must  be  carried  out  as  rapidly  a.s  possi- 
ble. For  this  reason  it  will  not  be  advisable  to  attempt 
the  tedious  operation  of  suturing  the  divided  ends  of  the 
bowel  when  resection  has  been  necessary,  except  in 
chronic  cases,  in  which  the  patients  are  in  fairly  good 
condition,  and  the  cases  resemble  resection  of  the  bowel 
for  a  neoplasm.  The  anaesthesia  should  be  as  light  as 
possible,  and  therefore  chloroform  will  frequently  be  the 
best  anaesthetic  to  employ,  as  it  can  be  suspended  during 
the  manipulations  within  the  abdomen,  which  are  pain- 
less, and  administered  again  while  the  abdominal  wound 
is  being  closed. 

Summary  of  Treatment. — When  the  diagnosis  of  intus- 
susception has  been  made  in  an  acute  case  of  less  than 
forty-eight  hours'  duration,  and  without  severe  shock, 
morphine  should  be  given  at  once,  but  in  small  doses, 
especially  in  children,  for  if  the  intussusception  should 
yield  readily  to  treatment,  opium-poisoning  might  follow. 
Injections  should  be  begun  immediately,  according  to  the 
method  recommended  above,  using  au  anesthetic,  put- 
ting the  patient  in  Sims'  lateral  position,  and  employing 
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cautious  massage  of  the  tumor.  If  the  intussusception 
is  not  reduced  after  a  careful  trial,  lasting  half  an  hour 
at  least,  gradually  increasing  the  pressure  to  the  limit  of 
a  column  of  water  fourteen  feet  high  for  a  child,  and 
somewhat  more  for  an  adult,  all  attempts  should  he  dis- 
continued, and  consent  obtained  for  a  laparotomy  in  case 
a  second  trial  should  fail.  Everything  being  prepared 
for  operation,  and  the  patient  meanwhile  having  been 
carefully  stimulated,  the  ansesthetic  should  be  adminis- 
tered again  after  twelve  or  twenty-four  hours,  and 
another  thorough  trial  of  the  injection  made.  Not  until 
this  attempt  has  failed  should  the  operation  be  performed, 
but  when  its  failure  is  evident,  the  laparotomy  should  at 
once  be  undertaken  without  interrupting  the  anaesthesia. 
If  the  case  is  of  longer  duration,  or  if  there  is  severe 
shock,  indicating  that  the  strangulation  is  extreme, 
laparotomy  should  be  performed  after  a  single  thorough 
trial  of  the  injection,  in  order  to  avoid  the  second  ad- 
ministration of  the  anaesthetic.  If  the  duration  of  the 
case  is  more  than  three  days,  unless  the  symptoms  are 
very  mild,  the  injection  should  not  be  employed  at  all,  but 
laparotomy  should  be  performed  at  once,  on  account  of 
the  liability  to  rupture  of  the  gut,  for  it  is  then  probably  i 
weakened  by  the  strangulation.  The  injection  must  not 
be  attempted  when  the  passages  are  foul  and  contain  a 
great  deal  of  blood,  for  these  are  tolerably  certain  signs 
of  strangulation,  no  matter  how  short  a  time  the  symp- 
toms have  lasted.  If  in  such  a  case  the  patient  is  al- 
ready in  collapse,  it  will  be  a  delicate  question  to  decide 
between  laparotomy  and  enterostomy.  The  latter  should 
be  given  the  preference  if  there  is  any  fecal  accumula- 
tion behind  the  obstructed  point,  or  if  there  is  great 
tympanites,  otherwise  the  former,  and  in  any  case  the 
anaesthetic  must  be  given  with  the  greatest  care.  In 
some  cases  it  may  even  be  possible  to  operate  without  a 
general  anesthetic,  by  the  local  use  of  cocaine.  When 
peritonitis  has  developed,  laparotomy  has  become  a  ne- 
cessity, to  allow  of  cleansing  the  abdominal  cavity  ;  for 
if  enterostomy  is  done,  openings  for  drainage  of  the  per- 
itoneal cavity  could  not  be  made  without  danger  of  in- 
fecting them  from  the  artificial  anus.  We  have  already 
seen  that  when  the  diagnosis  depends  upon  the  symptoms 
"alone,  and  no  tumor  can  be  felt  in  the  abdomen,  injec- 
tions must  not  be  attempted  ;  but  if  the  patient's  condi- 
tion will  permit  it,  an  exploratory  laparotomy  should  be 
made  at  once  otherwise  an  enterostomy  will  have  to  be 
performed. 
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JOINTS,  CHRONIC  DISEASES  OF.  Pathology.— 
Chronic  joint  diseases  may  be  grouped  pathologically 
under  the  heads  of 

I.  Diseases  affecting  the  synovial  membrane. 
II.  Diseases  affecting  the  cartilage. 

III.  Diseases  affecting  the  bone. 

IV.  Diseases  affecting  primarily  the  peri-articular 
structure. 

I.  Diseases  Affecting  the  Synovial  Membrane. 
— Chronic  inflammation  of  the  synovial  membrane  is 
either  a  continuance  of  the  inflammatory  process  de- 
scribed under  acute  synovitis  (Synovitis,  Acute,  in 
Volume  VI.),  or  it  may  be,  primarily  subacute  and 
chronic.  After  persisting  it  is  characterized  by  thick- 
ening of  the  synovial  membrane,  an  increased  secretion, 

and  retrograde  metamor- 
/]  phosis  of  the  connective 
^A  tissue.  This  metamor- 
phosis may  develop  gran- 
ulation tissue  and  attack 
the  cartilage  and  bone  in 
a  degenerative  and  de- 
structive process,  or  it 
may  terminate  in  an  al- 
teration and  cicatricial 
change  of  all  the  tissues, 
which  will  be  described 
under  the  head  of  chronic 
rheumatic  arthritis,  or  the 
process  may  be  chiefly 
limited  to  the  synovial 
membrane. 

(a)  Chronic  Serous  Syn- 
ovitis (Dropsy  of  the  joint, 
Hydrarthros,  Hydrar- 
throsis, Hydrops  articu' 
lorum  chronicus). — The 
pathological  appearances 
of  chronic  synovitis  vary 
much,  but  an  increased 
amount  of  fluid  is  always 
present.  Certain  cases 
show  no  pathological 
changes  beyond  this  in- 
crease of  fluid  for  a  long 
time,  and  these  are  the 
cases  which  have  given 
rise  to  the  names  hy- 
drops, hydrarthron,  etc. 
These  cases  were  at  first 
thought  to  be  dropsical 
and  non  -  inflammatory, 
like  hydrocele,  but  such 
a  view  is  sparingly  held 
now.  Nelaton  and  Du- 
puytren '  may  be  men- 
tioned among  those  who  believe  it.  On  the  other  hand 
we  have  Blandin,^  Bonnet,^  Billroth,''  Volkmann,*  Cornil 
and  Ranvier,*  and  Marsh  placing  it  among  inflammatory 
ailections.  The  contained  fluid  simulates  that  of  hydro- 
cele in  color  and  consistency,  but  it  contains  mucus,  and 
also  more  albumen  than  does  the  fluid  of  ordinary  dropsy. 
Femoral  aneurism  and  other  obstructions  to  the'  leg  cir- 
culation do  not  cause  joint  distention  even  in  extreme 


Fig.   4912. — Serous  Synovitis  of   the 
Knee.    Side  view.    (Schreiber.) 
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oedema,  and  even  in  the  cases  of  primary  hydrops  artic- 
ulorum  (which  are  not  so  common  as  those  where  it 
is  secondary  to  acute  affections)  the  view  is  now  that 
it  is  an  inflammation  of  low  grade  with  slight  tissue 
change.  The  commonest  phase  of  chronic  serous  syno- 
vitis is  when  it  succeeds  the  primary  acute  form,  and 
here  the  pathological  chaiige  is  at  first  slight  and  only 
shows  a  moderate  increase  of  vascularity,  and  a  little  ten- 
dency to  thickening  of  the  membrane,  which  soon  begins 
to  look  boggy  from  the  continued  soaking.  The  fluid 
may  be  brown  from  blood  originally  effused.  It  is  not 
uncommon  to  find  in  these  joints  a  small  fibrinous  or 
fibrous  coagulum,  when  the  condition  is  left  over  from  an 
acute  synovitis,  and  to  this  Barwell  attaches  immense 
importance  in  the  production  of  the  synovitis  by  irrita- 
tion. These  two  classes,  where  there  is  little  or  no 
pathological  change,  may  then  be  dismissed,  and  we 
come  to  the  cases  where 
pathological  appearances 
are  marked. 

The  change  coming 
next  after  increased  vas- 
cularity and  thickening 
of  the  synovial  membrane 
is  an  hypertrophy  of  the 
synovial  fringes.  This 
varies  from  a  slight  hy- 
perplasia to  a  condition 
where  fibrous  tissue- 
change  has  set  in,  and 
solidified  them  into  a 
multitude  of  small  fibrous 
polypi,  so  that  the  syno- 
vial membrane  is  fairly 
shaggy  with  them.  In 
other  cases  they  are  trans- 
lucent and  seem  to  be,  as 
they  often  are,  fat-glob- 
ules enclosed  in  a  delicate 
fibrous  capsule.  Mean- 
time the  subsynovial  tis- 
sue has  hypertrophied  and 
thickened,  to  even  an  inch 
in  some  cases,  and  if  the 
fluid  has  been  long  in  the 
joint  the  synovial  mem- 
brane and  the  parts  be- 
low it  look  light  yellow, 
pulpy,  and  boggy.  If  the 
effusion  has  been  extreme 
the  capsule  has  either  be- 
come enormously  thick- 
ened or  has  given  way 
and  become  much  dis- 
tended. If  so,  the  lateral 
and  internal  ligaments, 
weakened  by  the  contin-  __^^ 

ual  tension  and  soaked  by  1.10^4913 -Chrome  Sero™  Synovitis 
the  contained  fluid,  have     oltheKnee    Frontview.  (Sohreiber.) 

also  stretched,  and  lateral 

motion  may  be  found  in  the  knee-joint,  even  to  the  ex- 
tent of  60°.*  When  thickening  of  the  capsule  has  pre- 
dominated, cartilaginous  and  even  bony  plates  may  be 
found  in  the  tissue.  The  synovial  membrane  in  certain 
cases  begins  to  encroach  upon  the  cartilage.  Normally, 
it  runs  into  the  cartilaginous  border  for  two  or  three  mil- 
limetres, but  now  the  hypertrophied  membrane  sends  out 
processes  which  creep  in  still  further,  as  pannus  does  on 
the  cornea.  These  cases  Hueter  calls  synovitis  hyper- 
plastica  pannosa.  It  is  simply  an  extension  of  the  pro- 
cess that  we  have  considered  above.  It  may  go  on  to 
the  formation  of  granulation  tissue,  but  it  is  not  likely 
that  it  will.  Purulent  cases  generally  follow  another 
type,  as  we  shall  see.  There  is  also  an  increase  in  the 
spaces  between  the  cells  in  the  subsynovial  tissue,  and  a 
thickening  and  soaking  of  the  peri-articular  structures. 

*  There  may,  however,  have  been,  instead,  a  development  of  cysts  in 
connection  with  the  joint,  practically  herniae.  These  occur  oftenest  in 
the  popliteal  space  in  connection  with  the  knee-joint  (Baker). ^ 


Then  come  the  secondary  changes  of  the  cartilage,  fatty 
degeneration  of  the  cartilage  cells,  fibrillation  of  that 
structure,  and  disintegration.  The  moment  that  the 
bone  is  bare,  the  work  of  condensing  the  tissue  begins, 
and  eburnation  and  enlargement  of  the  ends  of  the  bones 
result. 

The  outcome  of  this  kind  of  serous  synovitis  may  be 
in  absorption,  in  suppuration,  or  in  a  persistent  condition 
such  as  we  have  described,  with  an  always  increasing 
disability  of  the  joint,  with  an  extreme  amount  of  peri- 
articular thickening  and  flexibility  laterally.  The  hy- 
drops articulorum  tuberculosus  of  Konig  is  a  primary  tu- 
berculosis of  the  synovial  membrane,  and  Konig  accounts 
for  its  existence  by  the  supposition  that  the  irritation 
caused  by  the  tubercules'  growth  is  not  enough  to  pro- 
duce its  ordinary  manifestation  in  fungous  granulations  ; 
oftenest  it  occurs  in  a  diffuse  tuberculosis  of  the  synovial 
membrane,  sometimes  in  that  form  of  chronic  synovial 
inflammation    char-  / 

acterized    by    the  / 1) 

enormous     connec-  /  /^^ 

tive-tissue  formation 
described  above,  the 
class  of  cases  which 
Hueter  calls  synovi- 
tis hyperplastica  tu- 
berosa  ;  '  and  third- 
ly, in  some  cases  of 
fungous  synovitis  in 
children,  to  be  de- 
scribed later,  the  ef- 
fusion has  more  of 
a  serous  than  of  a 
purulent  character. 
The  tubercles  may 
be  found  present  in  a 
synovial  membrane 
almost  unchanged 
b  y  inflammation 
where  there  were  no 
symptoms  of  note 
before  death.  Or- 
dinarily, however, 
the  membrane  is 
thickened  and  suc- 
culent, and  studded 
with  tubercles  even 
into  the  subsynovial 
tissue.  The  surface 
tends  toward  granu- 
lations ;  if  these  are 
fully  developed  the 
effusion'  is  generally 
purulent  rather  than 
watery.  The  exu- 
dation is  often  fibrin- 
ous, so  that  coagula- 
tion products  of  many  shapes  are  present  in  the  form  of 
loose  bodies  like  melon-seeds,  rice,  etc.  ;  and,  although 
formerly  it  was  held  that  such  bodies  did  not  occur  in 
tuberculous  affections,  Konig  and  Riedel '  now  consider 
that  the  finding  of  these  loose  bodies  in  the  hydrops  of  a 
joint  or  a  tendon  increases  the  likelihood  that  the  affec- 
tion is  tuberculous.  This  tuberculosis  of  the  synovial 
membrane  ordinarily  coexists  with  a  tuberculosis  of  the 
neighboring  bone,  although  there  is  no  communication 
between  the  two,  and,  from  their  appearance,  neither  is 
secondary  to  the  other.'" 

Arthrite  Flaaiique  Ankylosante.— There  is  a  form  of 
acute  and  subacute  synovitis  which  has  been  described 
under  the  acute  forms  as  dry  synovitis.  This  condition 
is  sometimes  found  as  well  in  the  chronic  class.  It  rep- 
resents an  inflammation  with  a  small  exudation  very 
rich  in  flbrine.  It  is  apt  to  be  associated  with  an  infec- 
tious cause,  as  in  gonorrhcea.  The  destruction  of  the  car- 
tilage is  slight,  and  the  ends  of  the  bones  are  soldered 
together  directly  by  the  organized  exudation.  It  is  more 
common  in  the  knee,  but  it  may  affect  the  hip,  elbow,  or 
shoulder  (Oaz.  dea  Hop.,  January  23,  1881). 


Fio, 


4914. — Section  of  the  Knee-joint  In 
a  Case  of  Chronic  Serous  Synovitis. 
(Schreiber.) 
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Chronic  serous  synovitis,  ■which  begins  slowly  and  not 
from  an  acute  affection,  and  which  is  characterized  by 
the  slight  pathological  changes  mentioned  above,  is  an 
afEeclion  whose  cause  is  wholly  obscure.  It  occurs 
oflenest  in  young  men  ;  it  is  not  associated  ordinarily 
with  the  rheumatic  or  any  other  diathesis,  and  any  at- 
tempt to  assign  a  cause  is  mere  speculation.  It  is  said 
to  be  an  obscure  form  of  osteo-arthritis,"  but  such  cases 
are  oftenest  marked  by  the  occurrence  of  marked  hyper- 
trophy of  the  synovial  iringes,  and  a  tendency  to  con- 
nective-tissue formation.  One  phase  of  the  affection  is 
represented  by  the  intermittent  form  described  by  Seelig- 
muUer  '^  where  thirteen  cases  are  detailed.  In  only  two 
cases  could  any  constitutional  cause  be  assigned,  and 
these  suffered  from  intermittent  fever.  The  affection 
has  no  established  pathology  beyond  this.'^  The  most 
common  form  of  chronic  serous  synovitis,  of  course,  is 
where  it  remains  from  the  primary  affection,  caused  by 
a  blow,  a  wound,  a  strain,  or  exposure  to  cold,  an  over- 
exertion, or  in  those  obscure  cases  where  no  cause  is  to 
be  assigned,  which  are  sometimes  called  rheumatic  on 
very  insufficient  evidence.  Here  the  appearance  is  that 
modified  appearance  of  the  acute  form  described  above. 
Next  comes  the  rheumatic  variety,  the  result  of  a  prima- 
rily rheumatic  synovitis,  with  its  tendency  to  relapse  and 
to  anchylosis,  and  a  rheumatic  form  without  any  primary 
stage,  occurring  as  a  sequel  or  complication  of  clearly 
marked  rheumatism.  These  forms  are  both  marked  by 
hypertrophy  of  the  fringes  and  a  tendency,  in  long-con- 
tinued cases,  to  bone  enlargement  and  tissue  formation  ; 
and  allusion  is  made  to  pure  chronic  rheumatism,  not 
to  rheumatic  arthritis,  which  will  be  described  by  itself. 
Syphilis  as  a  cause  of  this  form  of  synovitis  appears  in 
two  phases,  one  in  the  secondary  stage,  where  it  simu- 
lates the  rheumatic  form  very  closely  and  is  ordinarily 
acute,  but  sometimes  chronic  and  persistent.  At  times 
it  is  markedly  intermittent.  If  it  persists  it  leaves  the 
joint  enlarged,  indurated,  and  subject  to  subsequent 
attacks.  And  the  second  form  is  encountered  in  the 
tertiary  stage,  where  it  appears  as  an  infiltration  of  the 
synovial  membrane  and  subsynovial  tissue  of  a  gumma- 
tous t3'pe  (Lancereaux  "),  with  a  varying  amount  of  ef- 
fusion, and  a  tendency,  if  continued,  to  enlargement  of 
the  bones,  but  not  especially  to  stiffening  of  the  joint. '° 
Richet'"  called  it  "syphilitic  white  swelling.""  The 
effusion  may  be  purulent,  but  it  is  also  at  times  serous. 
Chronic  serous  synovitis  occurring  in  hereditary  syphilis 
is  often  secondary  to  bone  or  cartilaginous  aSections,'^  es- 
pecially a  bilateral  painless  form  which  attacks  children 
from  eight  to  fifteen  years  of  age.  It  does  not  tend  to 
go  on  to  destructive  changes,  though  primary  forms  are 
described."  Gout  is  occasionally  to  be  counted  as  the 
cause  of  primary  synovial  change  where  the  deposit  of 
urate  of  soda  occurs  first  in  the  synovial  membrane 
rather  than  in  the  cartilage  or  capsule.  The  synovial 
membrane  is  seen  to  be  studded  by  the  small  chalky 
masses.  Chronic  rheumatoid  arthritis  is  said  also  to  affect 
at  times  the  synovial  membrane  primarily,  but  these  af- 
fections will  be  discussed  under  the  head  of  primary  bone 
affections.  Lastly,  gonorrhoea  is  to  be  mentioned  as  a 
more  or  less  common  cause  of  joint  effusion  of  a  chronic 
character,  and  in  the  joint  fluid  gonooocci  are  to  be 
found,™  ordinarily  as  a  sequence  of  an  acute  or  sub- 
acute synovitis  of  long  drawn  out  course.  The  attack 
ordinarily  occurs  in  the  second  or  third  week  of  the  dis- 
charge, and  simulates  sometimes  the  course  of  rheuma- 
tism and  sometimes  that  of  pyaemia ;  women  are  excep- 
tionally attacked  by  it.  The  discussion  of  the  etiology 
of  the  tuberculous  affection  will  be  postponed  until  the 
commoner  forms  of  joint  tuberculosis  are  considered. 

{b)  Ghronic  Purulent  Synovitis. — Syn.  :  Tumor  albus. 
White  swelling.  Pulpy  degeneration  of  synovial  mem- 
brane, Fungous  joint  disease,  Tumeur  fongeuse,  Fungose 
Gelenkentziindung,  Synovitis  hyperplastica  fungosa 
(Hueter),  Strumous  arthritis  or  synovitis  (tuberculous 
synovitis),  Die  granulirende  tuberculose,  Gelenkentziin- 
dung, Pyarthrosis,  Gliedschwamm,  Empyema  articu- 
lorum.  Gelatinous  arthritis,  etc. 

The  name  tumor  albus  was  originally  given  by  Wise- 


mann  to  practically  all  classes  of  chronic  joint-disease 
characterized  by  swelling,  and  Brodie  was  the  first  to 
restrict  its  application  to  that  class  called  by  him 
"  pulpy  degeneration  of  the  synovial  membrane."  Since 
that  time  it  has  stood  as  the  name  for  that  pathological 
condition,  until  of  late  years  the  terms  strumous  and 
tuberculous  have  come  to  be  M)plied  to  it. 

In  appearance  joints  affecteB  by  chronic  purulent  syno- 
vitis differ  but  little  from  one  type,  although  in  degree 
they  vary  very  largely.  The  appearances  in  the  earliest 
stage  are  those  described  under  acute,  serous,  or  purulent 
synovitis,  or  the  synovitis  hyperplastica  pannosa  of  Hueter 
(see  above).  These  are  an  increase  of  vascularity  in  the 
synovial  membrane,  some  thickening  and  succulency  of 
it,  with  perhaps  an  extension  of  it  on  to  the  cartilage  and 
an  increase  of  synovial  fluid,  together  with  a  peri-articu- 
lar infiltration.  From  this  stage  the  membrane  becomes 
velvety,  the  cartilages  look  yellowish,  and  the  synovia 
has  been  replaced  by  a  fluid  varying  from  turbid  serum 
to  laudable  pus.  It  is  possible  to  say  in  advance  what 
a  continuation  of  this  condition  would  lead  to,  and  the 
changes  found  in  chronic  purulent  synovitis  represent 
this  continuance. 

The  striking  thing  noticed  on  opening  a  joint  affected 
moderately  is  the  amount  of  gelatinous  material  which 
seems  to  have  replaced  the  synovial  membrane  and  per- 
haps the  cartilages.  The  process  is  simple  ;  the  hyper- 
trophied  and  infiltrated  synovial  membrane  takes  on 
still  greater  activity,  cell  formation  and  vascular  supply 
become  very  much  increased,  and  the  result  is  a  typical 
but  rather  low  grade  of  granulation  tissue,  which  is  yel- 
lowish or  pinkish,  and  admirably  described  by  the  terms 
pulpy  and  gelatinous.  Microscopically  it  does  not  differ 
in  any  way  from  granulation  tissue  as  found  elsewhere, 
except  that  it  often  contains  in  its  structure  small  white 
specks,  which  are  visible  to  the  naked  eye,  and  which  are 
the  structures  described  by  Kbster  ( Vircli.  ArcMv,  Bd. 
48)  as  tubercles.  They  were  almost  constantly  found  by 
him  embedded  in  this  tissue  around  the  edge  of  the  joint, 
and  later  in  the  disease  generally  through  the  fungous 
tissue.  The  proof  of  the  identity  of  these  structures  is 
well  enough  established.  Koster  considered  them  true 
miliary  tubercles  (Arch,  de  Phya.,  1870,  p.  325)  ;  Brissaud 
(Bev.  Mens,  de  Med.  et  de  Ohir.,  June  10,  1879)  thought 
that  although  joint  fungus  undoubtedly  occurs  with- 
out the  presence  of  tubercles,  there  is  abundant  micro- 
scopic proof  that  tubercle  is  the  chief  element.  In  this 
view,  that  the  structures  found  are  true  tubercles,  agree 
Konig  (Deutsch.  Arch.  f.  Ohir.,  1879,  xi.,  317  and  350), 
and  Friedlander  and  Ranke  as  quoted  by  him.  Bacilli 
are  found  in  a  certain  proportion  of  cases,  as  we  shall 
see  later.  Barwell,  as  the  chief  dissenter,  considers  the 
structures  primarily  the  results  of  fatty  and  suppurative 
degeneration  ("Diseases  of  Joints,"  1881,  chap,  v.,  p.  145). 
Sometimes  mere  accumulations  of  mucus  constitute  these 
structures.  They  are  prone  to  undergo  cheesy  degen- 
eration, either  singly  or  agglomerated,  as  they  are  often 
found.  When  the  granulations  are  fully  developed  they 
secrete,  of  course,  a  purulent  fluid,  and  they  may  melt 
into  pus  very  rapidly  or  very  slowly,  and  in  certain  parts 
of  the  joint  the  process  may  be  much  more  advanced 
than  in  other  parts. 

But  this  stage  of  disease  in  the  synovial  membrane 
will  not  have  been  reached  without  accompanying 
changes  in  the  cartilage  and  bone.  The  cartilage  be- 
comes yellow  and  loses  its  opalescence,  and  if  one  tries 
to  lift  from  it  the  synovial  hypertrophies  where  they 
have  grown  over  onto  it,  they  often  cling  to  it,  and  if 
they  are  pulled  away  leave  a  red  and  eroded  surface  of 
cartilage  under  them.  The  cartilage  may,  however,  be- 
come granular  first  in  other  places,  especially  where  the 
opposing  surfaces  are  in  contact,  and  notably  does  this 
take  place  when  the  limb  is  in  malposition  and  parts  of 
the  cartilage  not  altogether  used  to  it  become  roughly 
pressed  together  by  the  tonic  muscular  contraction.  The 
pathological  change  which  takes  place  in  the  cartilage  in 
general,  and  which  leads  to  these  granulating  spots,  is 
this:  a  fatty  degeneration  of  the  cartilage  cells,  and  a  fibril- 
lation of  the  hyaline  substance,  with  cell  infiltration  and 


332 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Joints, 
Joints. 


a  tendency  to  a  gradual  return  to  embryonic  connective 
tissue;  and  this  change  is,  as  we  have  seen,  more  advanced 
in  some  spots  than  in  others,  and  in  these  spots  is  formed 
an  erosion  of  the  cartilage  probably  reaching  to  the 
bone.  Often  the  degenerated  cartilage  is  cast  off  into 
the  joint  in  one  piece  or  in  flakes.  As  soon  as  the  gran- 
ulations reach  the  bone  they  attack  the  tissue  of  the 
epiphysis  in  all  directions.  Hypersemia  of  it  has  already 
been  present  for  some  time,  accompanying  the  inflamma- 
tion, and  its  structure  is  readily  destroyed  by  the  action  of 
the  granulations.  When  the  destructive  processes  are 
not  too  active,  the  osteophytes  are  depositing  fresh  bone 
and  the  periosteum  is  thickened.  There  is  now  no  limit 
to  be  set  to  the  destructive  processes  ;  the  ends  of  the 
bones,  softened  and  embedded  in  a  mass  of  jelly,  are 
crowded  against  each  other  by  the  muscular  contraction, 
and  a  sinus  probably  is  draining  off  the  products  of  the 
destruction.  The  ligaments,  inliltrated  and  degenerated, 
have  given  way  or  stretched,  and  dislocations,  complete  or 
partial,  have  probably  already  occurred,  generally  as  a 
result  of  the  predominance  of  the  flexor  muscles  over  the 
extensors.  The  formation  of  intra-articular  abscesses 
and  their  escape  to  the  surface  through  the  degenerated 
capsule  needs  no  explanation  ;  a  fistulous  track,  lined  with 
the  same  gelatinous  material,  marks  their  path.  Some- 
times the  abscess  has  been  extra-articular,  and  results 
from  the  breaking  down  of  the  peri-articular  cellular  in- 
filtration, which  contributes  so  much  to  the  enlargement 
of  the  joint.  The  division  of  the  disease  into  stages  has 
no  pathological  basis.  The  appearance  of  joints  affected 
secondarily  from  a  primary  bone  lesion  does  not  differ 
from  that  described  above. 

At  any  period  of  the  affection  reparative  processes  may 
set  in.  The  granulation-tissue  then  becomes  less  suc- 
culent, and  the  areolar  tissue  in  it  becomes  more  prom- 
inent and  the  cells  less  numerous.  In  time,  fibrous  tis- 
sue forms  in  its  place,  and  from  this  may  result  complete 
or  partial  anchylosis,  and  if  these  fibrous  bands  become 
ossified  so-called  true  anchylosis  is  the  result.  If  the  car- 
tilages have  not  been  extensively  destroyed,  or  if  the  af- 
fection has  been  chiefly  synovial,  any  degree  of  resto- 
ration, even  complete  mobility,  may  result. 

It  is  not  uncommon  to  find  associated  with  fungous 
joint  disease  tuberculosis  of  the  lungs,  or  of  the  menin- 
ges, or  general  miliary  tuberculosis. 

Chronic  purulent  synovitis  is  sometimes  the  result  of 
an  acute  serous  or  purulent  synovitis,  but  the  tendency  in 
healthy  individuals  is  not  to  run  on  to  this  form  ;  when 
this  occurs  it  is  oftenest  in  adults  of  feeble  constitution 
and  in  children  of  the  feebly  resisting  type  described  as 
strumous,  tuberculous,  and  scrofulous,  as  we  shall  see 
later.  It  is  ordinarily  a  very  difficult  matter  to  say, 
clinically,  whether  the  disease  is  primarily  synovial  or 
osseous  ;  formerly  the  tendency  was  to  regard  such  dis- 
eases as  synovial,  but  of  late  years  the  view  has  changed, 
largely  in  consequence  of  the  work  of  Volkmann  and 
Konig,  until  now  it  is  considered  that  in  the  great  majority 
of  cases  chronic  joint  disease,  especially  in  children,  be- 
gins as  an  osteitis.  Muller  "  anah'zed  233  preparations, 
mostly  from  resections,  with  the  following  result : 


Bone- origin. 

Synovial 
origin. 

Indefinite. 

Total. 

Knee   

69          ]          33 
47           '            3 

43          [          10 

16 
11 

1 

118 

Hip 

61 
53 

Total     . . 

158          1          4B 

28          1      9A9. 

Age. 

Three  to  fourteen  years 

Fourteen  to  thirty  years. . . 
Thirty  years  and  npward. . 


50 
64 
39 


Synovial. 


21 
18 
12 


Of  71  other  cases  analyzed  by  Konig, '^^  47  were  osseous, 
and  the  distribution  was  as  follows  : 


Bony. 

Synovial. 

Hip 

8 
17 
11 
3 
8 

Knee ...    . 

Foot 

7 

Elbow 

3 

Volkmann,"  as  the  representative  of  extreme  German 
views,  believes  that  fungous  joint  diseases  begin  usually, 
and  in  children  always,  as  a  localized  osteitis  limited  to  a 
spot  in  the  epiphysis  near  the  joint.  Unhappily  figures 
bearing  on  the  subject  are  scarce. 

With  the  discovery  of  tubercles  in  fungous  joint  disease 
came  into  vogue  the  terms  tuberculous,  etc.,  which  have 
given  rise  to  so  much  discussion.  The  histological  iden- 
tity of  the  structures  described  by  Koster  is  well  enough 
established  by  the  weight  of  evidence.  Tubercle  bacilli 
are  found  in  a  certain  proportion  of  the  cases,  and  a  clear- 
ly tuberculous  history  is  present  in  the  families  of  the 
greater  proportion. 

Schuller,  of  Greifswalde,  in  support  of  the  tubercu- 
lous theory  of  joint  inflammations,  rendered  guinea-pigs 
and  dogs  tuberculous  by  the  injection  into  their  lungs 
of  (tuberculous)  sputa  from  cases  of  phthisis,  and  by 
causing  others  to  inhale  the  same  material.  He  then 
wrenched  and  strained  the  knee-joint  and  in  the  greater 
proportion  of  cases  a  fungous  synovitis,  sometimes  at- 
tended by  suppuration,  followed.  The  same  wrenching 
and  straining  in  the  knees  of  healthy  animals  did  not  in- 
duce disease  of  the  joint.**  Barwell  is  the  chief  objector 
to  the  experiments,  but  his  objections  lack  force  alto- 
gether. '''  Hueter  demonstrated  *'"  that  tuberculous  matter 
(phthisical  sputa,  etc.)  injected  into  the  joint  of  an  animal 
will  cause  afungous  hyperplastic  synovitis  of  the  type  that 
we  have  been  considering,  and  from  this  focus  general  tu- 
berculosis may  follow  ;  and  that  a  piece  of  the  granulations 
from  a  human  synovitis  fungosa,  introducedinto  the  an- 
terior chamber  of  a  rabbit's  eye,  caused  choroid  tubercle, 
and,  later,  general  tuberculosis.  And  Konig  (loc.  cit.),  by 
introducing  the  fungous  proliferations  of  joint-synovitis 
into  the  general  circulation  of  animals,  caused  general 
tuberculosis.  So  much  for  the  experimentation  bearing 
directly  on  the  subject.  The  bearing  of  this  on  the  eti- 
ology, as  well  as  on  the  questions  of  heredity,  trauma, 
and  so  forth,  can  be  best  discussed  after  the  considera- 
tion of  joint  disease  of  bone  origin,  for  the  two  run  into 
each  other  so  much  that  any  separate  consideration  of 
their  etiology  is  almost  impossible. 

II.  Joint  Diseases  Affecting  the  Caktilase 
(Syn. .  Chondritis.  Ulceration  of  cartilage,  Degenerations 
of  cartilage.  Fibrillation,  etc.). — Cartilage  is  a  tissue  of 
low  grade,  non-vascular  and  sluggish  in  all  its  reactions, 
and  it  is  to  this  that  we  must  turn  for  the  explanation  of 
the  extreme  rarity  of  primary  inflammatory  disease  of 
the  cartilages  of  the  joints.  Surrounded  on  one  side  by 
synovial  membrane  and  on  the  other  by  bone,  this  tissue 
lies  iu  the  neighborhood  of  far  more  irritable  tissues  than 
itself,  which  react  to  any  trauma  or  constitutional  irritant 
long  before  the  cartilage  does,  and,  rightly  or  wrongly, 
are  to  be  considered  as  preceding  and  originating  the 
changes  in  the  cartilages. 

Hyaline  cartilage  is  a  bluish-white,  ojialescent  struct- 
ure of  great  density  which  covers  the  ends  of  the  bones 
in  all  diarthrodial  joints.  It  is,  as  we  have  seen,  non-vas- 
cular, and  derives  its  nutriment  from  the  bone  and  syno- 
vial membrane,  which  furnishes  another  explanation  why 
secondary  affections  are  so  common.  It  consists  of  hya- 
line substance  and  corpuscles,  which  lie  embedded  in 
the  former  and  contain  one  or  more  nuclei  ;  they  fill  the 
spaces  in  the  matrix.  These  corpuscles  lie  near  the  joint 
surface  in  layers  parallel  to  it,  but  deeper,  near  the  bone, 
in  columns  perpendicular  to  the  cartilaginous  surface, 
which  accounts  for  the  readiness  which  the  cartilage 
shows  to  be  chipped  vertically.  Externally  the  cartilage 
is  attached  to  the  bone  by  the  perichondrium,  and  the  in- 
ternal surface  lies  free  and  moist  in  the  joint. 

Fibro-cartilage,  when  present,  appears  as  something  in- 
termediate between  flbroustissueand cartilage.  Itappears 
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in  three  forms — intra-articular;  circumferential,  as  around 
the  acetabulum  ;  and,  lastly,  as  the  connecting  substance 
in  joints  which  do  not  move  (amphiarthroses),  as  in  the 
symphysis  pubis.  Histologically  it  consists  of  fibrous 
tissue  intermixed  with  cartilage-cells  and  it  possesses  far 
greater  toughness  and  elasticity  than  hyaline  cartilage. 

(a)  Hypertrophy.  —  Simple  hypertrophy  of  cartilage, 
without  the  soft  condition  so  often  found  in  chronic  syn- 
ovitis from  continued  soaking,  is  rare  in  the  articular 
cartilages  except  in  the  marginal  ecchondroses  which  are 
found  in  the  degenerative  changes  accompanying  certain 
general  conditions,  such  as  rheumatoid  arthritis.  Such 
circumscribed  hypertrophies  occur  around  the  margins 
of  the  surface."  Sometimes  they  occur  also  in  the  de- 
generation of  cartilage  characterized  by  the  deposit  of 
urate  of  soda,  and  sometimes  in  connection  with  synovi- 
tis fungosa  (synovitis  tuberosa  of  Hueter).  In  children 
where  ossification  has  been  delayed  the  articular  carti- 
lages may  have  the  appearance  of  great  thickness. 

(A)  Atrophy. — Except  as  the  result  of  degenerative 
changes  atrophy  of  the  articular  cartilages  does  not  oc- 
cur, unless  it  be  to  a  very  slight  extent  in  the  joints  of 
old  people,^'  and  sometimes  slightly  in  joints  subjected 
to  great  pressure.''' 

(f)  Degenerative  Changes. — The  type  of  degeneration  in 
cartilage  is  peculiarly  constant.  Its  phases  are  many 
but  the  process  is  essentially  one.  In  a  word,  it  consists 
of  a  cell-multiplication  and  fatty  or  granular  degenera- 
tion of  the  corpuscles,  and  a  fibrillation  of  the  hyaline 
substance.  Whether  we  have  in  question  primary  or 
secondary  degeneration,  the  results  of  injury,  or  the  de- 
generation of  gout,  we  shall  see  the  type  clearly  demon- 
strated. The  processes  are  phases  of  one  degeneration 
rather  than  separate  pathological  processes. 

1.  Inflammatory  (primary).  In  the  overwhelming 
number  of  cases  these  changes  are  purely  secondary. 
The  existence  of  primary  disease  is  denied  by  such  men 
as  Hueter,  Barwell,  etc.,  but  there  have  been  recorded 
from  time  to  time  certain  cases  which  seem  to  establish 
the  fact  that  primary  erosion  of  the  cartilage  does  occur. 

The  writer  in  "  Holmes'  Surgery  "  says  :  "  Inflamma- 
tory ulcerations  of  the  cartilages,  unaccompanied  by  dis- 
ease of  any  other  joint-tissue,  may  possibly  take  place, 
though  cases  of  it  are  not  easily  met  with ; "  and  that 
seems  a  fair  statement  of  the  situation.  Years  ago  the  dis- 
cussion was  not  as  to  primary  disease,  but  as  to  whether 
inflammation  was  present  in  cartilage  at  all,  and  whether 
the  changes  found  were  not  the  result  of  the  other  tissues 
acting  on  it.  The  researches  of  Redfern,^"  Goodsir,'' 
Vircho w,  and  Weber ''  establish  the  active  character  of  the 
changes  well  enough,  and  their  writings  give  the  story  of 
the  controversy.  As  to  the  existence  of  primary  disease, 
Brodie  ^*  reported  some  cases  that  he  considered  primary 
cartilage  disease  ;  but,  looked  at  in  the  light  of  modern 
pathology,  there  seems  but  little  doubt  that  they  were 
cases  of  primary  disease  of  bone.  The  same  is  true  of  a 
case  called  "  acute  idiopathic  ulceration  of  cartilage  "  re- 
ported by  Mack,*"  where  the  bone  "  was  extensively  cari- 
ous." Panas^^  claims  to  have  found  erosion  and  ulcera- 
tion of  cartilage  without  disease  of  other  tissues.  Bauer 
reported  a  case  in  1871  where  there  seemed  little  doubt 
that  it  was  a  case  of  primary  cartilaginous  disease  of  the 
intervertebral  disks,  and  at  autopsy  the  eight  upper  dor- 
sal disks  were  found  to  have  been  destroyed,  while  the 
cervical  disks  had  thecoma  soft  and  pulpy.  The  patient 
was  fifteen  years  of  age,  and  the  disease  had  lasted  six 
years  ;  there  was  probably  a  traumatic  origin.  Other 
cases  of  suppurative  inflammation  of  the  intervertebral 
disks  are  recorded  by  Ogle,"*  Broca,"'  and  Chassaignac," 
where  ulcerative  changes  were  found  in  one  or  more  of 
the  intervertebral  disks,  which  varied  from  a  small  per- 
foration to  complete  disappearance  of  the  disk. 

The  pathological  process  in  itself  is  the  same,  of  course, 
so  far  as  primary  disease  of  cartilage  is  concerned,  as  the 
one  to  be  described  under  secondary  inflammatory  de- 
generation. Kocher^'  reports  three  cases  of  circum- 
scribed fungous  disease  of  the  internal  meniscus  in  the 
knee-joint. 

2.  Inflammatory  changes  (-secondary).     As  a  result  of 


the  inflammation  of  synovial  membrane  or  bone,  second- 
ary inflammation  of  cartilage  is  common  enough.  The 
number  of  nuclei  in  the  cells,  and  the  number  of  cells  in 
the  corpuscles,  multiply  very  fast.  There  is  a  certain 
amount  of  fatty  degeneration  of  the  cells  present,  and 
striation  of  the  hyaline  substance  goes  on  to  fibrillation, 
and  this  to  local  or  general  disintegration.  The  cells 
break  from  the  corpuscles  and  infiltrate  the  whole  carti- 
lage ;  it  becomes  yellowish  and  soft.  But  if  the  process 
is  very  acute  the  hyaline  substance  is  disintegrated  with- 
out leaving  time  to  undergo  much  fibrillary  degeneration  ; 
the  production  of  leucocytes  is  the  prominent" part  of  the 
process.  If  it  is  slower,  fibrillation  is  more  marked.  At 
any  rate,  disintegration  generall}'  comes  on,  and  where 
the  cartilage  is  gone  (generally  where  the  pressure  is 
greatest)  an  ulcer  with  a  granulating  base  and  clean-cut 
edges  is  seen,  of  greater  or  less  extent.  The  base  of  the 
ulcers  consists  of  typical  granulation-tissue.  And  in  this 
way  the  entire  cartilage  may  quickly  disappear,  or  these 
ulcers  may  go  on  to  cicatrization  and  heal  by  the  forma- 
tion of  a  connective-tissue  scar. 

At  other  times,  where  an  osteitis  is  the  primary  disease, 
the  deprivation  of  the  cartilage's  nutriment  causes  it  to 
die,  and  the  whole  or  parts  of  the  necrosed  lajer  of  ar- 
ticular cartilage  may  be  thrown  o£E  into  the  joint-cavity, 
leaving  ulcers  or  the  whole  denuded  granulating  end  of 
a  bone.  The  yellow  opaque  pieces  of  cartilage  lie  a  long 
time  in  the  joint  or  are  disintegrated  into  pus. 

3.  Fatty  degeneration.  Another  phase  of  this  same 
pathological  process,  where  the  fatty  or  granular  degen- 
eration predominates  and  fibrillation  is  slow  and  more 
stable,  constitutes  what  is  generally  classed  as  fatty  de- 
generation. .L'nlike  the  other,  it  does  not  cause  ulcers, 
but  the  degenerated  fibres  are  tough  and  resistant  and 
attached  at  one  end,  while  the  other  lies  free  in  the 
joint-cavity,  and  the  whole  surface  may  be  thick  and 
pulpy,  or  hard  and  fibrous.  Intermingled  with  the  fi- 
bres are  fat-globules  and  a  few  leucocytes,  and  the  carti- 
lage-corpuscles are  either  disintegrated  or  filled  with 
fat-globules.  The  fibres  may  wear  awaj'  and  leave  the 
bare  ends  of  the  bone,  not  ulcerated  and  covered  with 
pulpy  granulations,  but  white  and  eburnated.  Fatty  de- 
generation of  cartilage  is  considered  to  be  analogous  to 
the  arcus  senilis  of  the  cornea  in  its  etiology  and  pa- 
thology. 

4.  Fibrillary  defeneration.  Still  a  third  phase  of  this 
same  process  constitutes  what  is  called  fibrillary  degener- 
ation. Fatty  degeneration  and  cell-multiplication  in  the 
cartilage-corpuscles  assume  a  subordinate  place,  and  fi- 
brillation of  the  hyaline  substance  becomes  the  all-impor- 
tant part  of  the  degeneration.  The  fibres  are  well 
marked,  and  where  pressure  occurs  they  are  worn  away, 
evenly  or  unevenly,  and  where  they  are  worn  away 
we  see  white,  thickened,  ivory-like  bone,  and  calcareous 
degeneration  occurs  in  the  patches  of  degenerated  carti- 
lage. It  is  "  the  ossification  of  cartilage."  Around  the 
edges  the  cartilage  is  covered  by  the  synovial  membrane, 
probably  hypertrophied,  and  here  cell-formation  and  fi- 
brillation begin  as  well  as  elsewhere  ;  but  the  cells  cannot 
escape,  having  no  free  cartilaginous  surface,  and  they  are 
retained  and  become  active  in  the  formation  of  cartilage, 
and  the  marginal  ecchondroses  of  which  we  have  spo- 
ken are  formed.  In  time  calcareous  deposits  occur  in 
these  as  well.  Sometimes  they  break  off,  and  form  one 
kind  of  the  "  loose  bodies  "  in  the  joint. 

The  deposition  of  urate  of  soda  in  the  hyaline  sub- 
stance may  perhaps  be  called  the  gouty  degeneration. 
It  is  not  a  different  process  from  the  others — cell-multi- 
plication and  fibrillation  go  on  as  before ;  simply  this 
urate  deposit  is  superadded  in  the  cartilage,  where  it  is 
seen  sometimes  (in  very  acute  cases)  as  a  simple  superfi- 
cial layer,  then  later  in  white  patches  which  are  larger  be- 
low the  surface,  where  on  more  careful  examination  it  is 
seen  to  have  left  the  corpuscles  free  and  to  have  settled 
in  the  hyaline  substance  around  the  corpuscles.  Later  it 
invades  them  also,  and  disintegration  goes  on.  A  simul- 
taneous deposit  of  urate  of  soda  occurs  in  ligaments, 
bones,  and  the  periarticular  structures. 

The  etiology  of  primary  inflammation  of  cartilage  is. 
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of  course,  extremely  obscure.  In  some  of  the  cases  re- 
ported it  was  traumatic  in  origin,  in  others  no  cause  was 
assignable.  Some  patients  were  old,  others  young  ;  in 
fact,  there  seems  nothing  to  indicate  in  which  direction 
the  cause  lies. 

The  etiology  of  secondary  inflammation  is  to  be  sought 
in  the  cause  of  the  primary  affection — trauma,  tubercu- 
losis, a  penetrating  wound  of  the  joint,  or  whatever  may 
be  at  the  root  of  the  synovitis  or  osteitis.  Reyher  de- 
scribed a  change  in  the  cartilage  due  to  disuse  of  the 
joint  characterized  by  a  slow  inflammatory  process,  which 
lie  produced  by  immobilizing  for  weeks  the  limbs  of 
some  dogs. 

Fatty  degeneration  of  cartilage  is  an  ill-defined  process 
accompanying  the  later  stages  of  chronic  synovitis,  oc- 
curring in  old  age  and  as  a  subordinate  process  in  rheu- 
matoid arthritis.  But  here  fibrillary  degeneration  is  tlie 
characteristic  form,  along  with  the  increased  bone-forma- 
tion, but  fibrillary  degeneration  pure  and  simple  is  the  ex- 
pression of  the  general  morbid  condition  known  as  rheu- 
matoid arthritis. 

Gouty  degeneration  expresses  its  etiology  in  its  name. 
As  to  the  deposition  of  soda  urate  there  are  two  theories 
in  vogue — one,  that  the  uric  acid  in  the  blood  is  deposited 
as  soda  urate  in  the  cartilages,  the  other,  that  the  soda 
urate  is  formed  in  the  cartilages  itself  and  remains  there 
because  there  are  no  blood-vessels  to  carry  it  away.  The 
latter  theory  gets  support,  says  Mr.  Marsh,  from  the  fact 
that  gouty  deposits  outside  of  the  joints  are  found  in 
non-vascular  structures  like  the  fascise  and  tendons.  It 
occurs  more  in  the  central  than  in  the  peripheral  parts 
of  the  cartilage. 

(d)  Loose  Bodies  in  the  Joints  (Syn.  :  Loose  cartilages. 
Mures  articulorum,  Corpora  libera  articulorum.  Joint 
mice.  Floating  or  movable  bodies  in  joints,  etc.). — Loose 
bodies  in  the  joints  are  classified  according  to  their  struct- 
ure. There  are  three  classes  :  1,  Fibromalous  ;  2,  li- 
pomatous  ;  and,  3,  chondromatous.  (Hueter.)  In  size 
they  vary  from  that  of  a  small  pea  to  that  of  a  horse-chest- 
nut or  larger,  and  they  are  of  all  shapes.  The  smaller 
ones  are  oftenest  shaped  like  melon-seeds  or  irregularly 
round,  while  the  larger  ones  are  more  regularly  round, 
concavo-convex,  or  spherical.  Sometimes  they  are  fac- 
eted and  crowded  together  like  the  carpal  bones,  and 
sometimes  they  are  mulberry-shaped  or  pyriform.  In 
one  joint  they  may  appear  singly  or  in  great  numbers, 
and  they  may  vary  a  great  deal  in  size  in  the  same  joint. 
Mr.  T.  Smith  removed  recently  over  four  hundred  from 
one  knee-joint."  The  knee-joint  is  by  far  the  most  apt 
to  be  affected,  and  Harwell  estimates  that  nine-tenths  of 
all  cases  occur  in  that  joint.'*  Next  in  frequency  comes 
the  elbow,*"  and  all  of  the  larger  joints  are  liable  to  con- 
tain these  bodies,  even  the  temporo-maxillary  articula- 
tion, it  is  said,  having  been  once  affected.  In  external 
appearance  they  are  whitish  or  yellowish,  and  vary 
from  a  soft  consistency  to  a  bony  hardness.  On  section 
they  show  either  a  plain  fibrous  structure,  or  a  fibrous 
sheath  enclosing  a  mass  of  fat,  or  even  the  structure  of 
hyaline  or  fibro-cartilage  (ordinarily  without  corpuscles), 
or  that  of  bone  tissue,  oftenest  without  Haversian  canals. 
Not  infrequently  they  present  a  combination  of  two  of 
these  forms. 

Their  chief  interest  lies  in  the  method  of  their  forma- 
tion. A  matter  of  much  importance  in  their  etiology  is 
the  fact  that  their  presence  is  very  often  associated  with 
rheumatoid  arthritis.  They  are  produced  in  several 
ways  ;  1.  In  the  form  of  chronic  serous  synovitis,  de- 
scribed as  synovitis  hyperplastica  tuberosa,  the  hyper- 
trophied  tufts  of  synovial  membrane  often  become  pe- 
dunculated by  so  slight  a  stalk  that  it  breaks  and  the 
enlarged  tuft  is  set  free  in  the  joint-cavity  ;  or,  again,  the 
cartilage  cells  occasionally  found  in  these  tufts  take  on 
activity  and  form  a  mass  of  *  fibro-cartilage,  which  is  de- 
tached in  the  same  way  ;  or,  rarely,  an  enchondroma  de- 
velops from  the  cartilage  itself  and  becomes  detached. 
2.  Osteophytes  grow  into  the  joint  from  the  periosteum, 
or  calcareous  or  bony  plates  form  in  the  joint  capsule  or 
cartilage  (and  exceptionally  in  the  synovial  tufts)  in  the 
condition  of  rheumatoid  arthritis,  and  these  bony  masses 


are  broken  off  or  the  nodules  in  the  capsule  are  detached 
and  form  an  important  class  of  free  bodies.  3.  Some- 
times the  free  body  seems  to  be  only  the  remains  of  a 
blood-clot  or  the  deposition  from  a  synovitis  particularly 
rich  in  fibrine.  4.  And  lastly,  there  is  certainly  a  class 
of  traumatic  cases  which  have  been  much  discussed. 
Formerly  it  was  held  that  these  free  bodies  (of  the  chon- 
dromatous class)  were  the  result  of  the  direct  forcible 
tearing  off  of  pieces  of  cartilage  by  wrenches  or  strains 
or  blows,  and  Hueter  supports  that  view,'"  as  does  also 
Virchow.'*'''  The  more  modern  view  is  represented  by 
Konig,  who  does  not  deny  the  possibility  of  this  tearing 
off  of  bits  of  cartilage,  but  he  insists  upon  its  rarity  and 
shows  the  great  force  necessary  to  detach  them  in  this 
way.  Rather,  he  says,  consider  that  these  pieces  are  so 
bruised  and  injured  by  the  trauma  that  their  necrosis 
follows,  and  then  a  spontaneous  osteochondritis  dessicans 
which  leads  to  their  detachment  and  sets  them  free  in 
the  joint. 

Further  cases  in  which  the  traumatic  origin  of  these 
chondromatous  free  bodies  is  beyond  question  are  given 
by  Mr.  Marsh,'*'  notably  one  where,  three  weeks  after  a 
wrench  to  the  knee,  a  free  body  was  removed  by  Mr. 
Simon,  which  Mr.  Shattock  pronounced  to  be  a  piece  of 
the  articular  surface.** 

There  seems  reason  to  believe  that,  despite  the  lack  of 
blood-vessels,  these  bodies  continue  to  be  nourished,  after 
being  set  free  in  the  joint ;  not  only  does  ossification  take 
place  after  they  are  freed,  but  the  case  of  Recklinghau- 
sen *'  would  seem  to  show  that  growth  is  also  possible. 

III.  Joint  Affections  Beginning  in  Bone. — The 
pathological  appearances  of  primarily  osseous  joint-dis- 
ease will  be  considered,  so  far  as  possible,  under  two 
heads — (a)  degenerative,  and  (b)  formative  osteitis. 

(as)  Degenerative  Osteitis. — The  type  can  be  described  in 
a  very  few  words — hyperaemia  of  the  vessels,  infiltration 
from  the  distended  capillaries,  and  the  formation  of  large 
spaces  (lacunae  of  Howship),  with  absorption  of  the  tra 
beculse  ;  fatty  degeneration  of  the  bone-cells,  and  their 
final  replacement  by  embryonic  tissue.  The  mechanism 
is,  then,  at  hand  for  any  amount  of  destruction.  The 
greater  part  of  degenerative  osteitis  of  the  ends  of  the  long 
bones  follows  one  type,  which  is  now  called  tubercular. 
It  is  not  here  assumed  that  this  term  is  correct  ;  the  path- 
ological appearances  will  be  described,  and  the  evidence 
for  and  against  the  tubercular  character  of  the  affection 
will  be  presented. 

This  type  of  disease  presents  itself  ordinarily  in  the 
spongy  tissue  of  the  epiphyses  of  the  long  bones,  oftenest 
near  the  line  of  junction  with  the  shaft,  sometimes  very 
close  to  the  articular  cartilage,  however,  and  sometimes 
in  the  periosteum.  It  presents  itself  under  two  forms  (1), 
commonly  as  a  single  focus,  or  multiple  foci  of  diseased 
tissue  (encysted  tubercle  of  Nelaton),  and  (2)  rarely  as  a 
simultaneous  tuberculous  infiltration  of  the  whole  epi- 
physis (infiltrated  tubercle  of  Nelaton).  It  is  impossible 
to  identify  these  appearances  with  all  the  various  names 
by  which  they  are  known ;  some  of  the  prominent  are 
given.  And  first,  the  term  caries  must  be  considered, 
which  is  to-day  only  a  loose  term  for  all  sorts  of  bone 
disintegration,  used  especially  by  surgeons.  Oftenest  it 
means  this  form  of  bone  disease  under  consideration.  It 
is  a  term  which  will  be  avoided  in  this  article.  Ziegler 
gives  the  following  synonyms  for  tuberculous  osteitis  : 
"Caries  mollis  sive  fungosa,  scrofulose  caries,  tubercu- 
Ibse  caries,  Knochen-nekrose,  Knoohen-abscess,  fungose 
arthritis,  fungus  articuli,  Gliedsschwamm,  scrofulose 
Gelenkentziindung,  Gelenk-caries,  arthrocase,  tumor  al- 
bus,  caries  sicca,"  etc.™  Of  French  terms  may  be  men- 
tioned osteop6riostite  tuberculeuse  chronique,  tuberculose 
articulaire,  etc. ,  not  to  mention  such  fine  distinctions  as 
tuberoule  tardif  a  evolution  rapide  and  osteite  tuber- 
culeuse aigue.*°  In  English  one  identifies,  as  synonyms, 
scrofulous  joint-disease,  tuberculosis  of  bone  and  joints, 
spina  ventosa,  and  the  greater  proportion  of  cases  of 
chronic  articular  osteitis  (Gibney,''''  e.g.,  considering  no 
other  form  of  this  than  the  tubercular). 

1.  In  the  formation  of  single  and  multiple  foci  of  dis- 
ease the  first  change  noticeable  to  the  naked  eye  is  the 
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appearance  in  an  already  hyperaemic  spot  of  spong5'  tis- 
sue ;  of  a  small,  grayish,  rather  translucent  spot,  as  small 
as  can  be  seen,  perhaps,  which  grows  more  gray  and  in- 
creases in  size  ;  and  around  it  a  zone  of  by  persemic  tissue 
develops,  and  the  neighboring  bone  becomes  a  little 
boggy-looking  from  an  excess  of  fluid  transuded.  There 
is  no  affection  of  the  synovial  membrane,  it  is  purely  a 


Fig.  4915.— Abscess  of  the  Epiphysis, 

loealized  osteitis,  or,  more  correctly,  osteomyelitis.  The 
diseased  spot  grows  larger,  and  begins  to  look,  in  spots, 
yellowish,  and  to  show  a  tendency  to  cheesy  degener- 
ation in  the  centre  ;  and  later  in  the  history  of  the  affec- 
tion nodules  will  be  found,  varying  in  size  from  a  pea  to 
a  hazel-nut,  filled  with  a  putty-like  substance,  like  the 
cheesy  material  found  elsewhere  in  the  body,  except  that 
here  it  contains  spicules  of  bone  from  the  trabeculse,  and 
in  the  larger  foci  pieces  of  dead  bone  of  considerable  size. 
Later  in  the  history  of  the  affection  the  tuberculous  nod- 
ule ordinarily  breaks  down  into  pus,  and  it  is  said  that 
absorption  at  this  stage  has  occurred,  leaving  nothing  but 
a  cavity  filled  with  limpid  serum.**  Oftener  than  not  the 
original  focus  is  surrounded  by  smaller  tubercles  wliich 
aid  in  its  extension ;  but  the  chief  work  is  done,  as  we 

shall  see,  by  the  ero- 
sive action  of  the 
granulations  (rarefy- 
ing osteitis).  Some- 
times a  sequestrum 
I  of  considerable  size 
maybe  found  inthese 
cavities ;  the  granu- 
lations have  cut  off 
the  source  of  nourish- 
ment from  a  certain 
area  of  bone,  and  it  has  died 
and  is  loosened  from  the 
sounder  parts,  and  lies  loose  in 
the  cheesy  or  liquid  pus  ;  or  a 
piece  of  bone  too  large  to  be 
contained  in  the  cavity  may 
die  and  be  detached  as  a  wedge- 
shaped  piece  at  the  «nd  of  the 
tibia.  Ordinarily  these  larger 
pieces  are  of  a  wedge-shape, 
with  the  base  at  the  end  of  the  bone,  the  ordinary  shape 
of  an  infarction.  Even  the  whole  epiphysis  of  the  femur 
may  be  detached.  The  cavity,  it  should  be  noted,  is 
sometimes  sharply  marked  and  lined  by  more  or  less  of  a 
pyogenic  membrane  ;  at  first  it  is  soft  and  gelatinous, 
later  it  becomes  more  resistant  and  tougher.  If  the  re- 
trogressive metamorphoses  take  place,  the  surrounding 
tissue  takes  on  a  sclerosis,  a  sort  of  scar  formation. 

From  this  stage  of  the  process  any  one  of  three  courses 
is  possible :  the  diseased  focus  may  be  absorbed  and  so 
cured  ;  it  may  extend  to  the  periphery  of  the  bone,  and 
break  through  the  periosteum  and  empty  itself  there ;  or 
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4916.  —  Juxta  -  epiphyseal 
Osteitis  of  the  Hip. 


lastly,  and  probably  most  commonly,  it  may  extend  to 
the  joint  and  infect  that. 

3.  The  second  form — simultaneous  tuberculous  infil- 
tration of  a  whole  epiphysis — is  much  rarer  than  the  focal 
form  above  considered.  It  is  characterized  by  the  de- 
posit in  the  meshes  of  the  spongy  tissue  of  a  gray  sub- 
stance like  brain  tissue,  which  is  in  gross  appearance 
like  the  focal  lesion  just  mentioned,  without  limit  or 
boundary.  In  spots  are  to  be  seen  yellowish  pus  collec- 
tions which  ultimately  extend,  and  the  whole  affair  soon 
assumes  the  aspect  of  a  true  purulent  osteomyelitis,  and 
it  is  this  stage  that  is  ordinarily  found  on  section.  The 
true  tuberculous  infiltration  presents  a  different  appear- 
ance from  the  subsequent  puriform  infiltration,  which  is 
characterized  by  a  dull  yellow  surface  and  an  absence  of 
blood-vessels. 

Microscopic  examination  of  the  contents  of  the  degen- 
erated spots  of  either  affection  shows  a  typical  granulating 
tuberculosis.  As  a  rule,  when  cheesy  degeneration  has 
not  proceeded  too  far,  one  finds  within  the  low  grade 
vascular  granulation  tissue,  numerous  and  characteristic 
tubercles,  with  epithelioid  and  giant  cells.'''  With  the  in- 
crease of  cheesy  degeneration  the  typical  tuberculosis 
becomes  more  and  more  obscure.  Even  in  the  cases 
where  large  sequestra  form  in  the  ends  of  the  bones  with- 
out any  evident  tuberculous  foci,  one  can  ordinarily  find, 
without  trouble,  tubercles  in  the  granulation  layer  be- 
tween the  sequestrum  and  sound  bone. 

The  tubercles  are  found  in  a  dense  plasma  composed  of 
a  great  quantity  of  amorphous  matter,  fatty  and  calcare- 
ous granules  and  leucocytes.  Outside  of  this  one  sees 
enlarged  bone  spaces,  atrophy  of  the  trabeculse,  fatty  de- 
generated bone-cells, 
becoming  embryonic 
tissue  as  one  nears  the 
seat  of  disease.  In 
short,  the  changes 
are  those  which  we 
have  seen  accom- 
panying long-contin- 
ued hypersemia  in 
and  which  consti- 
tute the  rarefying  osteitis 
of  French  writers. 
There  seems  little  doubt  that  the 
original  infection  comes  oftenest  by 
means  of  the  blood-vessels  (Konig, 
Vincent,  Ziegler).  Sometimes,  prob- 
ably, the  lymph-channels  are  to  be 
blamed,  but  the  beginning  of  the 
process  is,  in  general,  understood  to 
be  of  the  following  character,  al- 
though, of  course,  it  is  j)artly  con- 
jectural.* 

Bacilli  or  micrococci  become 
heaped  up  in  the  capillary  of  a 
Haversian  canal,  cut  off  the  blood-supply,  and  start  up 
in  the  neighborhood  an  endarteritis  of  the  type  known 
as  tubercular,  an  infiltration  of  leucocytes,  the  formation 
of  a  lacuna  of  Howship,  and  the  formation  and  con- 
tinual increase  of  embryonal  or  granulation  tissue.  The 
trabeculse  grow  thin,  and  the  bone-cells  undergo  fatty 
degeneration  and  disintegrate,  while  their  place  is  taken 
by  the  embryonal  tissue-cells,  whicli  continually  extend 
and  melt  away  the  bone  substance.  Hence  the  forma- 
tion and  extension  of  the  diseased  focus.  Sometimes, 
however,  the  seat  of  disease  is  surrounded  by  a  condens- 
ing rather  than  a  rarefying  osteitis.  Kiener  and  Poulet 
make  three  stages  of  the  process,  which  perhaps  will  ex- 
plain the  sequence  a  little  more  fully:  (1)  fibrous  or  em- 
bryonal transformation  of  the  marrow  ;  (2)  appearance 
of  the  follicles  with  condensing  and  rarefying  osteitis  ; 
(3)  caseation  of  the  marrow  and  eventual  necrosis  of  the 
trabeculse.     As  to  the  absorption  of  a  tuberculous  focus, 

*  Kiener  and  Poulet  (Arch,  de  Phys.,  1880)  have  demonstrated  that 
the  cells  of  the  inner  walls  of  the  capillaries  of  the  diseased  region 
hypertrophy,  undergo  hyaline  degeneration,  and  form  a  giant-cell  which 
fills  the  capillary  ;  the  other  coats  of  the  vessels  are  infiltrated,  the  folli- 
cle is  formed,  and  the  vessels  are  closed. 


Fig.  4917,— Diffuse  Epi- 
physeal Osteitis, 
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the  spot  of  diseased  tissue  becomes  clieesy  and  the  granu- 
lation-wall surrounding  it  changes  from  its  erosive  to  a 
formative  action,  having  a  tendency  to  send  processes 
into  the  cheesy  mass,  which  processes  become  fibrous  and 
ultimately  bony  tissue,  but  the  tendency  is  to  incomplete 
scarring.  A  bit  of  tuberculosis  granulation  remains  be- 
hind perhaps  for  years,  and  explains  in  a  measure  tlie  ten- 
dency to  late  relapses  in  this  class  of  disease.  The  entire 
absorption  of  large  sequestra  is  very  doubtful  (Konig). 

Primarily  or  secondarily,  the  periosteum  is  quite  sure 
to  be  affected.  If,  primarily,  a  tuberculous  focus  is  seen 
under  the  periosteum  and  the  bone  destruction  around  it 
is  superficial,  it  is  called  a  peripheral  caries ;  but  if  the 
periosteal  focus  is  secondary,  it  communicates  with  the 
original  point  of  disease  in  the  marrow.  The  periosteal 
foci,  like  the  others,  become  cheesy  or  melt  down  to  form 
abscesses.  But  even  before  the  tubercular  focus  is  de- 
posited in  the  periosteum,  increased  periosteal  activity 
begins  ;  sometimes  with  absorption  of  the  deposited  inner 
layers,  as  in  spina  ventosa,  where  the  whole  circumfer- 
ence increases,  yet  the  marrow  cavity  increases  still  more 
all  the  time  ;  while  in  other  cases  osteosclerosis  (a  forma- 
tive osteitis)  takes  up  the  whole  bone. 

With  Koch's  discovery  of  the  bacillus  of  tubercle  in 
1883,  there  came  in  a  new  criterion  in  the  determination 
of  whether  or  no  certain  microscopical  appearances  really 
represented  tuberculosis.  The  question  of  the  importance 
of  inoculation  results  belongs  rather  to  the  domain  of  eti- 
ology, whereas  the  presence  or  absence  of  bacilli  is  de- 
termined by  a  simple  microscopical  examination.  They 
are  found  lying  oftenest  in  the  giant-cells,  sometimes  in 
the  other  cells ;  they  are  few  in  number,  and  hard  to 
find.  Koch  *"  found  them  in  two  cases  out  of  four  in 
fungous  joint  disease.  Since  then  various  observers  have 
found  them  in  a  varying  proportion  of  all  cases  examined. 
Schuchardt  and  Krause  examined  all  cases  of  "fungous 
and  scrofulous  joint  disease "  coming  to  Volkmann's 
clinic  for  some  weeks,  some  forty  cases  altogether,  in  all 
of  which  they  found  the  bacilli  of  tuberculosis ;  but  they 
were  very  few  in  number,  and  very  hard  to  find.  A 
modification  of  Ehrlich's  method  was  used,  the  details 
of  which  can  be  found  in  the  article  Bacteria.  In  one 
cold  abscess  twenty  sections  were  required  to  find  two 
bacilli.  Kanzler,"  in  15  cases  of  bones  and  joints  ex- 
amined, found  bacilli  in  only  8.  Miiller"  examined 
some  39  cases,  using  pus  for  the  most  part,  and  in  a  few 
cases  he  was  unable  to  find  the  bacilli,  although  he  would 
examine  most  carefully  perhaps  twenty  preparations  of 
each.  He  believes,  on  the  strength  of  this,  that  it  is 
possible  to  have  tuberculous  joint  disease  without  the 
presence  of  bacilli.  Castro  Sotfla,"  in  a  great  number 
of  clinical  cases  of  bone  tuberculosis  examined  for  ba- 
cilli, was  always  able  to  find  them.  Reuben,'^  in  5  cases 
of  spina  ventosa,  otherwise  free  from  tuberculous  dis- 
ease, found  the  bacilli  in  all  cases,  looking  for  them  in 
the  granulations,  and,  moreover,  inoculation  was  suc- 
cessful. In  general,  the  results  of  later  years  are  more 
positive  than  the  earlier  results,  probably  from  perfection 
of  methods.  The  evidence  presented  seems  to  justify  the 
conclusion  that  in  most  cases  of  chronic  joint  disease  of 
the  character  just  described,  tubercle  bacilli  are  present, 
but  that  the  examination  for  them  is  difficult  ;  and,  more- 
over, that  they  are  present  in  smaller  nmnbers  at  the  late 
stage,  when  most  examinations  are  made ;  probably  in 
the  stage  of  invasion  an  examination  of  the  tissues  would 
show  many  more. 

The  results  of  inoculation  experiments,  as  establishing 
tlie  identity  of  bone  tuberculosis,  and  that  of  the  lungs, 
for  instance,  will  be  considered  under  the  etiology. 

Secondary  Infection  of  the  Joint. — With  regard  to  the 
ultimate  infection  of  the  joint  from  the  epiphyseal  focus, 
the  process  is  easily  understood.  The  seat  of  the  disease 
is_  ordinarily  not  far  from  the  cartilage  when  it  is  begin- 
ning, as  we  have  seen  ;  it  excites  no  joint  inflammation, 
but  when  it  roaches  a  certain  stage,  even  before  it  breaks 
into  the  joint,  inflammatory  reaction  in  the  joint  begins. 
This  is  perfectly  well  established  ;  take  one  of  Lanne- 
longue's  early  autopsies:"  e.g.,  in  a  case  of  early  hip 
disease,  a  focus  the  size  of  a  pea  was  found  in  the  epiph- 
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ysis,  2  mm.  from  the  cartilage ;  it  was  caseous  and 
did  not  in  any  way  communicate  with  the  joint,  yet  al- 
though there  was  no  effusion  the  capsule  was  thickened, 
the  synovial  membrane  in  parts  thickened  and  fungous, 
and  the  round  ligament  already  vascular  and  fungous. 
The  cartilage  in  certain  parts  was  thinner  and  losing  its 
elasticity.  One  other  of  his  autopsies  and  the  early  re- 
sections of  Volkmann  '*  show  the  same  point,  even  more 
advanced  joint  changes  being  found  than  Lannelongue's 

autopsies  showed,  viz., 
increased  synovial  fluid, 
swelling  of  periarticular 
structures,  and  thick  and 
red  synovial  membrane. 

It  should  be  remembered 
that  opportunities  to  study 
the  early  stages  of  joint 
affections  are  ver}'  rare,  but 
it  would  seem  then  as  if 
often  the  joint  were  in- 
volved and  inflamed  in  the 
first  place  by  contiguity 
rather  than  by  direct  infec- 
tion, and,  by  its  inflamma- 
tion and  softening,  the  car- 
tilage over  the  diseased 
spot  of  bone  was  rendered 
the  more  ready  for  the  di- 
rect Invasion  of  the  pus  and  caseous  material  from  the 
primary  focus.  The  destruction  now  spreads  in  the  di- 
rection of  least  resistance,  ordinarily  in  the  direction  of 
the  joint  surface,  the  cartilage  being  already  thinned  and 
degenerated,  and  the  synovial  membrane  soft  and  fun- 
gous with  the  articular  lamella  perforated  ;  the  cartilage 
at  last  gives  way,  and  the  original  focus  cavity  com- 
municates with  the  joint  cavity. 

' '  The  danger  to  the  joint  begins  with  the  softening 
of  the  cheesy  masses"  (Volkmann).  When  once  the 
pus  has  broken  through  the  softened  and  degenerated 
cartilage  and  has  reached  the  synovial  membrane,  a 
purulent  synovitis  is  at  once  started  up  which  speedily 
assumes  a  fungous  and  destructive  character,  and  a 
"  panarthritis  "  has  begun.  Thickening  of  the  capsule, 
infiltration  of  the  periarticular  tissues,  and 
thickening  of  the  ends  of  the  bones  follow 
quickly,  and  abscess  formation  and  all  the 
other  complications  are  ready  to  follow. 
It  matters  little  now  whether  the  process  be- 
gan in  the  synovial  membrane  or  the  bone  ; 
this  stage  being  the  same  in  its  clinical 
appearances  and  its  capability  ^ 

for  evil.     Any  amount  of  de-  '  ' 

struction  is  of  course 
easily  possible — ero- 
sion of  .the  articular 
sm-faces,  spontane- 
ous subluxations  and 
luxations  of  the 
joints,  cold  abscesses 
of  any  extent  reach- 
ing the  surface  and 
continuing  to  dis- 
charge by  many  si- 
nuses ;  and,  worst  of 
all,  from  the  local 
disease  comes  the  dis- 
semination of  gener- 
al tuberculosis,  or  tu- 
bercular meningitis, 
or  phthisis.  ""■  "'"''■ 

Sometimes,  however,  the  focus  is  so  situated  that  the 
line  of  least  resistance  takes  it  to  another  part  of  the 
bone  surface  away  from  the  joint ;  Volkmann  showed 
clearly  that  this  was  no  very  uncommon  occurrence.  As  it 
reaches  the  periosteum  the  latter  thickens  and  inflames, 
and  finally  softening,  allows  the  pus  from  the  original  fo- 
cus to  pass  into  the  periarticular  structures,  there  to  form 
an  abscess  which  must  be  evacuated  externally  or  break. 
Sometimes  this  ends  the  disease,  the  granulation  tissue 
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becomes  fibrous,  and  then  osseous,  and  the  disease  is 
over. 

Gummatous  Formation. — There  is  another  and  much 
less  common  form  of  degenerative  osteitis  which  affects 
the  subjects  of  tertiary  and  hereditary  syphilis.  This  is 
characterized  by  the  formation  of  gummata  in  the  spongy 
tissue  of  the  epiphyses,  or  more  commonly  in  the  peri- 
osteum ;  but  a  much  more  common  location  still  is  in  the 
shaft  of  the  bone.  It  is  not  common  for  the  epiphysis 
to  be  affected  before  the  synovial  niembrane,  but  it  does 
occur,  although  synovitis  is  much  more  common  from 
this  cause.  On  section  the  bone  shows,  oftenest  in  the 
periphery,  a  yellowisli-gray  focus  of  disease,  in  appear- 
ance strikingly  like  the  early  stage  of  focal  tuberculosis. 
But  from  this  latter  it  may  be  distinguished,  according 
to  Schuller,  by  the  absence  of  any  surrounding  hyper- 
aemia  or  infiltration,  which,  he  says,  always  goes  with 
tuberculous  disease.  Often,  of  course,  these  gummata 
exist  along  with  much  synovitis  of  a  characteristic  type, 
and  a  much  thickened  and  diseased  periosteum.  Gum- 
mata in  the  periosteum  appear  as  elastic  swellings,  rich 
in  fluid,  poor  in  cell-elements  ;  later  they  degenerate  to 
stuff  like  pus  and,  by  fatty  degeneration  and  absorption, 
a  cheese-like  substance  and 
scar-tissue ;  and  finally  only  a 
thickening  remains. 

Secondarily  to  these  perios- 
teal and  bone  lesions  come 
the  capsule  and  synovial  thick- 
ening, and  the  cartilage  de- 
generations noted  above. 

Osteochondritis. — One  spe- 
cial form  of  syphilitic  disease 
deserves  mention,  viz. ,  syphil- 
itic osteochondritis  with  ac- 
companying epiphyseal  peri- 
ostitis and  perichondritis,  as 
Ziegler  calls  it.  Before  the 
joint  is  infected,  one  finds  a 
circular  swelling  around  the  epiphysis  ;  this  is  a  periostitis 
with  much  spongy  tissue  under  the  periosteum,  which 
later  affects  the  joint  perhaps  with  a  destructive  purulent 
synovitis,"  or  a  subacute  or  chronic  synovitis  with  much 
effusion  and  thickening.''  Occasionally  the  inflammatory 
process  is  of  such  a  character  that  the  epiphysis  is  loos- 
ened from  the  shaft  by  the  destructive  process. 

To  make  the  diagnosis  between  syphilis  and  tubercu- 
losis from  the  appearance  of  the  bone  alone  might  occa- 
sionally be  difficult,  but  aided  by  clinical  characteristics 
there  would  not  often  be  much  difficulty. 

The  microscopical  structure  of  the  focus  of  disease 
shows  a  typical  gummatous  structure. 

Acute  Infectious  Osteomyelitis. — Acute  infectious  osteo- 
myelitis sometimes  affects  the  epiphyses  of  the  long 
bones,  and  in  that  way  secondarily  infects  the  joints. 
It  begins  in  the  bone-marrow  or  the  periosteum.  The 
marrow  becomes  hypersemic,  the  periosteum  infiltrated 
and  thickened  ;  soon  in  both  are  seen  beginning  foci  of 
pus,  and  sometimes  haemorrhages  in  their  tissue ;  soon 
pus  formation  obscures  everything,  and  the  bone  fairly 
melts  away  ;  large  collections  of  pus  may  form  between 
bone  and  periosteum.  Ordinarily  this  affects  the  shafts 
of  bones,  but  sometimes  the  epiphysis,  and  secondarily 
the  joint,  become  infected  when  the  foci  of  disease  are 
near  the  joint ;  like  the  tuberculous  foci,  they  tend  to  in- 
fect it. 

Cocci  are  constantly  found,"  oftenest  staphylococcus 
pyogenes  aureus  and  albus.     Extensive  necrosis  results. 

Simple  or  traumatic  osteitis  secondarily  affecting  the 
joints  is  very  unusual.  In  the  traumatic  form  one  finds 
blood  effused  and  beginning  inflammatory  processes  of 
the  kind  described  above  as  typical.  The  periosteum  is  in- 
filtrated and  the  bone-marrow  filled  with  a  fluid  cellular 
exudation.  Then  it  depends  upon  circumstances  whether 
absorption  will  take  place,  or  whether  pus  formation  will 
begin  and  the  trabeculse  will  be  absorbed  and  the  bone 
broken  down,  or  whether  the  whole  affair  will  take  on 
the  tuberculous  type  and  run  the  course  of  that  affec- 
tion.    If  no  infection  comes,  wounds,  tears  of  the  joint 


capsule,  fractures,  etc.,  result  in  only  a  serous  or  fibrin- 
ous or  bloody  effusion  into  bone,  joint,  and  capsule ;  but 
where  the  bone  is  opened,  so  that  infection  may  take 
place,  destruction  and  necrosis  are  only  too  apt  to  re- 
sult. 

Formative  Osteitis  (Arthritis  Deformans). — The  chief 
kind  of  formative  osteitis  affecting  the  joints  to  any  de- 
gree is  the  form  known  by  the  following  names  :  Rheu- 
matic gout,  chronic  rheumatic  arthritis,  arthrite  seche, 
arthritis  deformans,  osteoarthritis,  nodosity  of  the  joints, 
rheumatoid  arthritis,  nodular  rheumatism,  dry  arthri- 
tis, proliferating  arthritis,  malum  senile,  chronic  artic- 
ular rheumatism.  The  name  arthritis  deformans  will  be 
adopted  here,  inasmuch  as  it  describes  the  condition  and 
involves  no  etiological  theory. 

The  condition  has  been  asserted  to  have  Its  origin  in 
the  bone, '''the  synovial  membrane (R.  Adams  and  Brodie, 
Volkmann,  Cruveilhier),  and  the  cartilage  (Marsh,  Orth, 
Billroth,  Cornil  and  Ranvier). 

The  weight  of  modern  authority  places  its  ordinary 
origin  in  the  cartilage,  or  the  cartilage  and  synovial  mem- 
brane. There  is  a  thickening  of  the  synovial  membrane, 
a  hypertrophy  of  the  fringes,  and  finally  the  development 
of  the  shaggy  surface  already  spoken  of.  The  changes 
in  the  cartilage  are  of  the  usual  type  of  cartilage  in- 
fiammation,  only  more  severe.  The  hyaline  substance 
becomes  fibrillated,  and  where  there  is  pressure  it  is  worn 
away  in  small  patches  or  large  surfaces,  exposing  the 
bony  lamella,  which  speedily  becomes  polished  and  ivory- 
like from  the  friction.  The  same  process  of  cartilage 
degeneration  taking  place  at  the  periphery  results  differ- 
ently. There  is  freedom  from  pressure  enough  to  wear 
away  the  degenerated  substance,  and  the  covering  of 
synovial  membrane  retains  the  proliferated  corpuscle 
cells,  which  remain  and,  taking  on  a  formative  activity, 
make  the  marginal  hypertrophies  or  ecchondroses  already 
mentioned. 

Sometimes  these  perforate  the  synovial  membrane  and 
become  intra-articular,  and  often  break  off  to  form  loose 
bodies ;  at  other  times  they  grow  laterally,  and  do  not  en- 
croach upon  the  joint.  Inasmuch  as  these  ultimately 
ossify,  an  explanation  of  the  extreme  changes  in  the  shape 
of  the  ends  of  the  bones  is  afforded.  The  chief  changes 
are  to  be  found  in  the  bones.  The  destniction  of  the 
overlying  cartilage  leads  to  the  exposure  to  friction  of 
the  articular  lamella  and  the  consequent  irritation  of  the 
articular  ends  of  the  bones.  This  irritation  is  followed 
by  hypersemia  and  a  consequent  slight  degree  of  rare- 
fying osteitis,  which  is  the  necessary  first  stage  of  a  forma- 
tive osteitis ;  but  after  the  enlargement  of  the  Haversian 
canals,  and  the  degeneration  of  the  bone-cells,  a  forma- 
tive activity  springs  up  in  the  periosteum  and  in  the 
endosteum  covering  every  one  of  the  cancellar  walls,  and 
a  compact  ' '  eburnated  "  layer  is  quickly  made  which 
covers  the  exposed  end,  under  which  layer  a  formative 
activity  is  going  on  while  the  polished  surface  is  always 
being  worn  away  ;  and  to  this  constant  wearing  away  is 
due  the  "worm-eaten"  appearance  so  generally  spoken 
of,  which  is  due  to  the  exposing  of  the  end  of  the  Haver- 
sian canals.  But  while  pressure  and  friction  are  wearing 
away  the  centre  of  the  articular  ends  of  the  bones,  the 
margins,  where  pressure  and  friction  are  slight,  are  rapidly 
proliferating.  Hypertrophy  of  the  cartilages  here  affords 
a  field  for  the  deposit  of  lime-salts,  and  the  hypertrophic 
bony  enlargement  is  closely  bound  up  with  the  develop- 
ment and  increase  of  the  marginal  ecchondroses  so  often 
alluded  to  ;  their  growth  goes  on  superficially,  while  ossi- 
fication takes  place  in  the  deeper .  layers  by  a  process 
similar  to  physiological  ossification.  These  lumps  in- 
ternally, then,  are  bony,  superficially  they  are  cartilagin- 
ous. Growing  out  with  surprising  rapidity,  they  form  a 
buttress-like  growth  which  speedily  restricts  the  motion 
of  the  joint,  although  true  anchylosis  rarely  or  never 
takes  place,  the  stiffness  and  loss  of  joint  movement 
being  due  to  this  ensheathing  bony  growth. 

Extra-articular  changes.  Degeneration  of  the  liga- 
ments takes  place  early  in  the  affection — they  first  be- 
come inflamed,  then  thickened  and  degenerated  into  a 
substance  like  fibro-cartilage  or  elastic  tissue,  and  in  this 
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stage  the  joint  may  show  marked  lateral  mobility  ;  and 
finally,  at  the  attached  border  of  the  capsule  as  well  as 
in  the  ligaments  themselves,  there  begins  a  dense  bone 
formation  wliich  contributes  to  the  ensheathing  bony 
mass.  The  osteophytes  are  more  rounded  and  flat  than 
one  is  accustomed  to  see  in  bone  formation,  after  fract- 
ures, e.g.,  and  from  the  fact  that  ossification  is  not 
preceded  by  any  especial  vascularity,  the  new-formed 
bone  is  more  dense  and  compact  than  normal ;  the  tis- 
sues ossify  just  as  they  are.  The  muscles  controlling 
the  joint  atrophy,  from  disuse  largely,  and  the  tendons 
are  "absorbed"  as  well  as  the  intra-capsular  ligaments. 
"The  absorption  of  tendons  is  best  illustrated  in  the 
shoulder,  where  that  part  of  the  long  tendon  of  the  bi- 
ceps which  lies  within  the  capsule  is  often  found  dis- 
placed from  its  groove  and  frayed  out,  or  completely 
worn  through,  and  its  two  ends,  separated  by  a  consider- 
able interval,  are  adherent  to  the  subjacent  bone." 

There  is  oftenest  at  the  commencement  more  or  less 
synovial  effusion,  but  suppuration  practically  never  oc- 
curs, and  synovial  effusion  occupies  at  most  a  subordi- 
nate place.  In  the  late  stages  there  is  apt  to  be  periartic- 
ular oedema  of  the  affected  joint,  and  the  slcin,  even  be- 
fore that,  becomes  thin  and  drawn,  and  shows  most 
plainly  the  deformed  outline  of  the  joint. 

Exostoses.  Exostoses  of  the  articular  ends  of  the  bones 
are  rarely  large  enough  to  affect  the  joint,  except  by  in- 
volving tendons  in  their  growth.  They  are  of  two  liinds  : 
first,  small  spur-like  processes  or  rounded,  projections, 
the  result  either  of  an  inflammatory  process,  or  of  a  sim- 
ple hypertrophy ;  and,  second,  several  large  lobulated, 
spongy  masses  of  bone  called  diffused  osteoid  tumors, 
which  occasionally  involve  and  destroy  a  joint,  as  in  the 
cases  of  Paget  *°  and  Laucereaux,'"  where  the  knee-joint 
was  so  badly  involved  by  the  growth  of  one  of  these  os- 
teoid tumors  from  the  tibia  and  femur  that  amputation 
became  necessary.  In  structure  they  all  show  typical 
bone  formation,  and  both  classes  belong  rather  to  the 
order  of  pathological  curiosities. 

Morbid  Periosteal  Growth.  There  is,  of  course,  a 
certain  amount  of  formative  osteitis  of  the  articular  ends 
of  the  bones  accompanying  tuberculous  and  syphilitic 
disease  of  the  epiphyses,  from  the  deposit  of  either 
tubercles  or  gummata  in  the  periosteum,  and  oftener 
perhaps  from  the  simple  morbid  activity  of  the  perios- 
teum. Thickening  of  the  great  trochanter  in  hip  dis- 
ease, e.g. ,  is  a  well-marked  physical  sign  in  most  cases. 

IV.  Disease  op  Pekiakticular  Structures  Af- 
fecting Joints. — (.a)  Ligamentous  Affections. — It  was 
formerly  thought  that  diseased  ligaments  were  often  the 
cause  of  chronic  joint  disease.  William  Adams  wrote  : 
"  Strumous  joint  disease  commences  most  frequently  in 
some  of  the  ligaments  of  the  joints. "  To-day  we  know  that 
the  commonest  beginning  of  chronic  joint  disease  is  in 
the  bones  ;  yet  the  fact  remains,  that  a  wrench  or  sprain 
causing  evidently  injury  to  a  ligament  (of  perhaps  ever 
so  slight  a  character)  is  sometimes  the  starting-point  of  a 
chronic  joint  affection. 

Ligaments  are  as  slow  to  repair  as  they  are  to  inflame  ; 
occasionally  they  are  found  in  a  state  of  inflammation, 
in  which  case  they  are  thick  and  pulpy,  even  when  no 
laceration  has  taken  place.  In  gout  they  may  be  the  seat 
of  the  deposit  of  chalk-stones  (tophi)  before  other  locali- 
ties are  affected. 

(6)  Periarticular  Abscess. — Suppuration  in  the  peri-ar- 
ticular cellular  tissue  and  subsequent  affection  of  the 
joint,  may  start  from  an  open  skin-wound  which  has 
been  infected,  or  from  an  injury  to  the  limb  where  cel- 
lulitis has  come  on  in  consequence  of  the  trauma. 
Again,  in  children  of  feeble  type,  periarticular  abscess 
of  a  slow  and  chronic  character  is  not  unlikely  to  arise 
after  slight  bruises,  and  sometimes  after  no  perceptible 
injury  at  all.  Any  of  these  abscesses,  if  they  are  not  at 
once  evacuated,  are,  of  course,  likely  to  infect  a  neigh- 
boring joint ;  occasionally,  the  abscess  from  one  diseased 
joint  burrows  a  long  distance,  and  in  its  course  either 
opens  into  another  joint  or  passes  so  near  to  it  that  infec- 
tion of  the  second  joint  takes  place.  This  may  follow 
psoas  abscesses,  where  the  pus  travels  near  enough  to  the 


hip  to  infect  it.  This  explains  a  certain  number  of  the- 
cases  of  hip  disease  secondary  to  Pott's  disease. 

(c)  Inflammation  of  Bursm. — The  inflammation  of  bur- 
S8e  from  wounds,  bruises,  or  constitutional  causes,  may 
lead  to  the  secondary  inflammation  of  the  joints  with 
which  they  happen  to  connect.  For  example,  the  large 
bursa  between  the  neck  of  the  glenoid  process  and  the 
subscapular  muscle  is  ordinarily  in  connection  with  the 
shoulder- joint,  as  is  the  case  more  rarely  with  the  bursa 
under  the  deltoid.  The  bursa  beneath  the  triceps  tendon 
is  oftenest  a  prolongation  of  the  elbow  synovial  mem- 
brane. The  bursa  under,  the  psoas  and  iliacus  tendon 
frequently  communicates  with  the  hip-joint,  and  the  bursa 
in  the  popliteal  space  often  communicates  with  the  knee- 
joint.  These  are  the  common  paths  of  communication, 
but  at  most  joint  disease  is  rarely  caused  in  this  .way. 

As  other  causes  of  impairment,  rather  than  disease,  of 
joints,  may  be  mentioned  the  following  :  cicatrices  after 
burns,  wasting  of  muscles  and  ligaments  after  infantile 
paralysis,  and  muscular  contractions  causing  malposi- 
tions of  the  joints  after  hemiplegia,  etc. 

Joint  Affections  Dependent  upon  a  Constitu- 
tional Disease. — Joint  affections  may  be  simply  the 
local  manifestations  of  a  constitutional  disease  as  in  rheu- 
matism and  gout,  and  to  a  certain  degree  in  malignant 
disease  and  syphilis. 

Tuberculous  affections  are  primarily  local,  but  de- 
pendent on  a  diminished  power  of  resistance  on  the  part 
of  the  patient.  A  consideration  of  this  view  of  the  sub- 
ject is  important. 

(a)  Tuberculosis. — It  was  noted,  in  speaking  of  the  chief 
class  of  degenerative  osteitis,  that  microscopical  evidences 
of  tubercle  structure  were  found,  and  that,  moreover, 
tubercle  bacilli  in  small  numbers  were  almost  always 
present  in  the  same  group.  The  importance  of  inocula- 
tion results  is  perhaps  of  more  consequence  in  establish- 
ing the  etiology  of  this  affection  than  either  of  these 
others. 

Hueter  injected  sputa  from  phthisical  patients  and  de- 
tritus from  tubercular  glands  into  the  joints  of  dogs,  and 
found  that  it  excited  in  them  a  synovitis  hyperplastica 
granulosa,  as  he  terms  it,  of  the  same  type  that  one  finds  in 
tumor  albus,  etc. ,  of  the  human  subject.  From  this  focus 
a  general  tuberculosis  often  developed,  and  caused  the 
death  of  the  animal.^*  Also,  he  introduced  the  granula- 
tions from  a  human  tumor  albus  into  the  circulation  of 
several  dogs,  and  caused,  with  much  regularity,  general 
miliary  tuberculosis.  Schiiller  *'  threw  further  light  on 
the  relationship  between  joint  affections  and  general 
tuberculosis  by  the  following  experiments  :  Guinea-pigs 
and  dogs  were  rendered  tuberculous  by  inhaling  solu- 
tions of  phthisical  sputa  and  tuberculous  detritus  for  half 
an  hour  a  day  for  several  days,  and  by  the  occasional  in- 
jection into  their  lungs  of  the  same  solutions.  The  knee- 
joint  of  each  was  then  wrenched  or  violently  contused, 
and,  with  a  few  exceptions,  a  synovitis  granulosa  hyper- 
plastica of  a  purely  tuberculous  type  followed  in  the  in- 
jured joint,  while  but  few  tubercles  were  found  in  the 
lungs.  Similar  injuries  to  healthy  animals  caused  no 
such  joint  disease.  Harwell  '^  takes  exception  to  these 
experiments,  and  considers  that  Schiiller's  experiments 
conclusively  prove  "  that  a  tubercular  state  of  the  body 
does  not  produce  joint  disease.  In  other  words,  the 
earlier  phases  of  joint  disease  are  not  tuberculous," 
chiefly  on  the  ground  that  in  only  six  of  the  twenty- 
four  animals  were  structures  like  tubercles  found  in  the 
granulations  of  the  diseased  joints,  and  these  structures 
Barwell  considers  as  purely  inflammatory.  He  is,  how- 
ever, the  only  author  of  note  who  rejects  Schiiller's 
very  careful  work,  and  his  article  is  not  convincing  or 
modern.  « 

Miiller  '*  showed  very  clearly  the  channel  of  infection 
by  which  the  bacilli  enter.  Tubercular  material  was  in- 
jected into  the  femoral  artery  of  sixteen  rabbits  with  no 
results,  next  into  the  crural  arteries  (whence  come  the 
bone-nutrient  arteries)  of  ten  other  ralibits,  and  in  some 
of  them  were  found  tuberculous  bone  lesions.  Finally, 
the  nutrient  arteries  were  found,  and  into  them  alone  the 
tuberculous  material  was  injected  in  twenty  goats,  and 
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some  dogs  and  sheep.  The  goats  alone  yielded  positive 
results,  most  of  those  whose  arteries  were  injected  show- 
ing typical  focal  tuberculous  disease  of  the  ends  of  the 
bones.  One  young  goat  was  well  for  four  months,  then 
he  began  to  limp,  and  at  the  end  of  thirteen  months  his 
knee-joint  showed  a  typical  fungous  joint  disease,  begin- 
ning as  a  cheesy  focus  in  the  bone,  with  a  wedge-shaped 
sequestrum  and  several  tuberculous  foci  around. 

Sternberg,"  on  the  other  hand,  failed  to  produce  tuber- 
culosis in  animals  by  the  injection  of  inorganic  material 
Into  their  circulation.  Garre,''  using  the  pus  from  cold 
abscesses,  mostly  of  joint  origin,  found  specific  bacilli 
present  in  only  a  small  number,  and  attempts  at  cultiva- 
tion in  these  gave  no  results  ;  but  this  pus  injected  into 
animals  caused  general  tuberculosis,  ilore  recently  still, 
Triconi "  put  phthisical  sputa  and  pus  from  this  class 
of  diseased  joints  into  the  epiphyses  and  diaphyses  of 
the  bones,  with  the  result  of  starting  up  a  disease  like 
bone  tuberculosis  in  the  human  being,  and  once  a  bone 
injection  caused  also  a  synovitis. 

Burdon  Sanderson  and  Klein  have  obtained  practi- 
cally the  same  result  from  inoculation  experiments," 
and  those  of  Villemin  are  historical. 

So  much  for  experimental  inoculation  in  animals.  The 
generalization  of  tuberculosis  from  a  diseased  joint  in  the 
human  subject  is  a  process  unfortunately  of  such  com- 
mon occurrence  that  it  can  be  passed  over  very  briefly, 
and  it  shows  even  more  clearly  than  experimental  in- 
oculation the  relationship  of  tuberculosis  and  this  class 
of  joint  diseases.  A  few  figures  may  show  the  great 
liability  of  this.  Billroth  found  that  fifty-four  per  cent, 
of  patients  dying  with  this  form  of  joint  disease,  die  of 
acute  miliary  tuberculosis  ;  Jafie,  that  fifty-three  per 
cent,  of  the  deaths  are  from  general  tubercular  infection. 
Grosch's '"  extensive  statistics  show  that  in  hip  disease 
tuberculosis  is,  in  spite  of  antiseptic  precautions,  the 
commonest  cause  of  death.  Nor  does  the  removal  of  the 
diseased  joint  seem  to  diminish  this  liability  very  much. 
Konig  ^'  did  117  resections  for  this  class  of  joint  disease, 
and  of  25  deaths  he  found  18  due  to  general  tuberculosis, 
and  9  more  patients  hopelessly  tuberculous  ;  and  he  has 
more  recently  called  attention  to  the  danger  of  "opera- 
tive tubercular  infection,"  where,  by  opening  the  lym- 
phatic and  blood  channels  in  an  operation  which  at  the 
same  time  stirs  up  the  focus  of  disease,  tuberculous 
material  is  carried  over  the  body,  and  general  tubercu- 
losis results. 

Caumont  ■"*  found  no  preventive  effect  in  resection, 
for  in  twenty-six  cases  of  hip  disease,  treated  expect- 
antly, one-fifth  died  of  generalized  tuberculosis,  while 
twelve  others  were  resected  and  one-third  died  of  the 
same  cause.  Yale  "says,  in  quoting  it,  "  Others  may 
have  had  better  results,  but  the  prophylactic  effect  can- 
not be  very  decided  if  such  marked  exceptions  occur." 
Esmarch  agreed  with  Konig  as  to  the  small  preventive 
value  of  resection. 

In  the  causation  of  this  form  of  joint  disease,  charac- 
terized by  this  formation  of  tubercles  and  this  tendency 
to  generalize,  much  stress  has  always  been  laid  upon  the 
inheritance  of  what  has  been  called  a  "scrofulous  ten- 
dency," an  inherited  vice  of  constitution.  The  use  of 
the  word  "  scrofula  "  has  intentionally  been  avoided  here, 
and  the  reader  is  referred  to  Mr.  Treves'  "Manual  of 
Surgery  "  for  a  discussion  of  the  relation  of  scrofula  and 
tuberculosis.  The  modern  view  holds  (although  by  no 
means  is  this  generally  accepted)  that  tuberculosis  is  a 
chronic  infectious  parasitic  disease,  and  that  scrofula — 
although  presenting  certain  modifications  arising  from 
the  difference  of  the  tissues  in  which  it  is  seated — is,  from 
a  pathological  point  of  view,  identical  with  tuberculo- 
sis." In  accordance  with  this  view,  uie  word  scrofula 
will  therefore  not  be  used,  in  speaking  of  this  class  of 
joint  diseases,  as  referring  to  the  inheritance  of  tuber- 
culosis, or  a  tendency  to  it,  from  the  parents. 

Experimental  investigation  has  shown  clearly  enough 
the  possibility  of  the  transmission  of  tuberculosis  from 
parent  to  offspring.  Landouzy  and  Martin,"  taking  a 
6i  months'  foetus  born  of  a  phthisical  mother,  found  it  to 
all  appearances  perfectly  free  from  tuberculosis ;  yet  a 


piece  of  its  lung  put  into  a  guinea-pig's  stomach  caused 
general  tuberculosis  in  four  months,  and  inoculation  was 
then  carried  through  five  animals.  The  cardiac  blood 
from  another  foetus  caused  the  same  tuberculosis  in 
other  guinea-pigs.  Again,  one  of  these  tuberculous 
guinea-pigs  gave  birth  to  a  litter,  and  a  young  one  of  two 
days  was  killed  and  appeared  perfectly  healthy ;  yet 
pieces  of  its  viscera  inoculated  into  other  guinea-pigs 
caused  general  tuberculosis.  And  finally,  the  semen  of  a 
guinea-pig  thus  rendered  tuberculous  was  removed  from 
the  vesiculae  seminales  with  much  care,  and  being  inocu- 
lated into  other  guinea-pigs  it  soou  caused  tuberculosis. 

It  is,  of  course,  impossible  to  determine  what  propor- 
tion of  children  inherit  these  diseases  or  a  tendency  to 
them.  Gibney  "  analyzed  596  cases  of  different  tuber- 
cular joint  diseases,  and  found  tubercular  disease  in  one 
or  both  parents  in  sixty-eight  per  cent.,  and  what  he 
calls  an  "  acquired  diathesis  "  in  thirty  per  cent,  more  ; 
and  of  the  whole  number,  after  a  close  investigation,  he 
could  only  find  one  case  which  did  not  present  an  ac- 
quired or  hereditary  diathesis  ;  but  he  represents  an  ex- 
treme point  of  view  in  the  matter.  0.  Fayette  Taylor,'* 
in  the  analysis  of  845  cases  of  Pott's  disease,  found 
thirty-four  per  cent,  where  there  was  tubercular  or  so- 
called  scrofulous  disease  in  the  parents,  and  in  sixty- 
six  per  cent,  the  disease  came  on  in  patients  of  a  sickly 
diathesis. 

In  401  cases  of  hip  disease  from  the  Alexandra  Hos- 
pital Reports,  twenty-four  per  cent,  had  phthisis  in  the 
family  history,"  and  thirty-five  per  cent,  were  classed 
as  traumatic.  Albrecht,  tabulating  325  cases  of  tuber- 
culous disease  of  various  joints  as  to  etiology,  classed 
thirty -three  per  cent,  as  "associated  with  scrofula." 

The  chief  opponents  of  the  point  of  view  that  these 
joint  diseases  are  oftenest  the  results  of  inheritance,  are 
those  who  hold,  on  the  ground  of  experiment,  that  the 
common  cause  is  an  injury  to  the  joint.  We  have  seen 
that  trauma  to  the  joint  of  a  tuberculous  animal  will  cause 
tuberculous  joint  disease,  but  that  it  does  not  do  so  in  the 
healthy  animal.  It  has  been  established  that  contusions 
and  wrenches  cause  the  effusion  of  blood  in  the  spongy  tis- 
sue of  the  bone.  Konig  "  has  seen  cases  where  tubercles 
developed  directly  from  the  clot,  just  as  in  a  syphilitic  in- 
dividual a  gumma  will  develop  at  the  site  of  an  injury  to 
the  bone.  "There  are  cases  where  the  swelling  from 
the  fall  merges  into  the  tuberculous  swelling." 

The  fact  remains  that  joint  disease  of  a  tuberculous 
type  often  follows  injury  in  the  case  of  children  whose 
family  histories  are  exceptionally  good.  Such  cases 
must  come  under  the  observation  of  every  surgeon. 
Konig  estimates  half  the  cases  as  traumatic  ;  Albrecht, 
one-sixth  ;  Croft,  thirty-five  per  cent. ;  Gibney,  forty-two 
per  cent,  (of  which  seventy-two  per  cent,  were  also 
hereditary)  ;  Taylor,  fifty-three  per  cent,  (in  845  cases) ; 
and  Sayre  still  represents  the  extreme  view  on  this  side 
in  maintaining  that  practically  all  are  traumatic.  Gibney 
observed  845  cases  of  spinal  paralysis  in  a  class  of  chil- 
dren subject  to  constant  falls  and  injuries,  for  several 
years,  and  found  only  4  complicated  with  joint  troubles. 
Roser  ■"  observed  100  children  at  Marburg  with  fracture 
of  the  elbow,  and  in  no  case  did  tubercular  disease  follow. 
Shaffer  '*  says,  "  Experience  proves  that  traumatism  ex- 
cites only  acute  disease,  as  a  rule.  In  those  constitutions 
strong  enough  to  resist  and  repair  the  injurj^,  these  acute 
troubles  soon  subside.  Under  reverse  circumstances 
they  are  apt  to  be  followed  by  a  chronic  form  of  inflam- 
mation which  may  end  in  suppuration."  There  is  no 
authority  in  the  matter,  the  views  of  the  most  eminent 
men  are  but  expressions  of  opinion.  Adams,  Agnew, 
Bauer,  Sayre,  Petit,  represent  the  advocates  of  trauma- 
tism. S.  D.  Gross  believed  that  it  could  not  exist  with- 
out a  vitiated  constitution.  Volkmann  says,  "  Individ- 
uals with  fungous  joint  disease  spring,  practically  without 
exception,  from  families  in  which  scrofula  and  tubercle 
are  hereditary."  That  such  is  the  rule,  but  that  excep- 
tions are  common,  is  the  view  held  by  Sonnenberg,'" 
Konig,  Howard  Marsh,  Roser,  and  the  majority  of 
modern  writers. 

Exanthemata.     A  certain  number  of  cases   of  joint 
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disease  of  this  type  develop  after  the  exanthemata.  Gib- 
ney  sets  it  at  eighteen  per  cent.,  and  Croft  at  7i  per 
cent. ;  but  the  subject  has  been  but  little  investigated. 

Distribution.  The  frequency  with  which  diflferent 
joints  are  affected  can  only  be  learned  by  the  consider- 
ation of  large  groups  of  cases.  Schuller  »»  gives  the  fol- 
lowing table  from  439  cases  of  Socin  and  his  own  :  Knee, 
35.8;  hip,  15.9  ;  elbow,  12.7  ;  tarsus,  11.8;  foot,  9.6; 
hand,  6.2  ;  shoulder,  4.1  per  cent.,  etc. 

Billroth  and  Menzel*' in  1,996  cases  found  the  distri- 
bution as  follows  :  Vertebral  column,  35.2  ;  knee,  11.9  ; 
head  bones,  10.2  ;  hip,  9.4  ;  sternum,  clavicle,  ribs,  9.2  ; 
ankle  and  foot,  7.5  per  cent. 

Of  421  cases  observed  at  Basle  *"  265  were  classed  as 
caries,  and  156  as  fungus  disease,   and  their  location 


was 

Caries. 

Head 8.3  per  cent. 

PeMs a3.6  •■  ■' 

Upper  extremities  22.3  "  " 

Ijower  extremities  o3.6  "  " 

Multiple 2.2  '■  " 


Fangus  Disease. 
Upper  extremities  25.6  per  cent. 
Lower  extremities  74.3    '*      " 

Hip    41       "      " 

Knee 60       "      " 

Foot    25       "      " 


Gibney,  in  614  cases,  mostly  in  children,  found  209 
cases'  of  spinal  disease  ;  271  cases  of  hip  disease  ;  103 
cases  of  knee  disease  ;  81  cases  of  ankle  disease. 

Five  hundred  and  thirty  cases  of  chronic  joint  disease 
of  this  type  in  children  have  been  observed  in  the  surgi- 
cal out-patient  department  of  the  Boston  Children's  Hos- 
pital, in  the  last  three  years,  and  they  have  been  located 
as  follows :  Hip,  220  ;  knee,  64  ;  ankle,  36  ;  vertebral 
column,  203  ;  shoulder,  3  ;  elbow,  1 ;  wrist  and  fingers,  4. 

At  the  New  York  Orthopedic  Dispensary,  dealing  also 
almost  wholly  with  children,  from  1884  to  1886,  inclusive, 
there  were  observed  2,644  cases  of  chronic  joint  disease 
of  this  type,  in  which  there  were  1,178  cases  of  hip  dis- 
ease ;  1, 024  of  vertebral  disease  ;  83  of  ankle  disease  ;  319 
of  knee-joint  disease  ;  7  of  wrist  disease  ;  11  of  elbow 
disease  ;  11  of  shoulder- joint  disease  ;  11  of  multiple  joint 
disease. 

Age.  Tuberculous  joint  disease  is  pre-eminently  a  dis- 
ease of  childhood.  It  is  rarely,  if  ever,  congenital,"  and 
under  one  year  it  is  not  common.  Of  Gibney's  860  cases, 
so  often  alluded  to,  84i  per  cent,  of  all  cases  occurred 
before  fourteen.  Of  619  cases  of  hip  disease  tabulated 
by  Mr.  Wright,*''  there  were  : 

Under  6  years 40  cases. 

From    6  to  10  years 110      " 


10  to  15 
15  to  20 
30  to  25 
25  to  30 
30  to  35 
35  to  40 
40  to  50 
54  to  — 


And 


Total 418  cases. 

Two  years  and  under 38  cases. 

From    3  to    5  years 63      " 

5  to  10    "     81      " 

"     10tol4    "     30      " 

Total 301  cases. 


Mr.  Bryant  has  tabulated  360  cases  as  follows : 

Under  4  years 126  cases. 

From    5  to  10  years 97      " 

"      llto20      "     86     " 

"     31  to  30      "    37      " 

"     31to40      "    13      " 

Above  40  years 11      " 

Total 360  cases. 

Taking  Mr.  "Wright's  and  Mr.  Bryant's  cases,  and 
adding  365  others  reported  by  Dr.  Sayre,*''  we  have  1,344 
cases  of  hip  disease,  of  which  1,000  occurred  under  fifteen 


years  of  age.  This  is  perfectly  natural,  for  the  tubercular 
diseases  affect  the  growing  epiphysis  or  the  epiphyseal 
junction  during  the  period  of  activity,  and  tuberculosis 
of  all  sorts  is  common  in  childhood. 

The  records  of  the  New  York  Orthopedic  Dispensary 
show  the  liabilit}'  at  different  ages  in  the  cases  of  joint 
diseases  of  the  leg  treated  for  the  years  1884-1886  : 

Under  3.     3  to  5.       5  to  10.     10  to  15.     15  to  20.     OvergO. 

Hip 115        316        509        140         47  51 

Knee 43  69  94  28         32  63 

Ankle 12  18         24  18  4  7 


170        403 


186 


73 


121 


The  liability  of  the  aged  to  tuberculous  joint  disease 
must,  however,  not  be  overlooked.  The  fact  that  people 
over  sixty  are  more  often  "  scrofulous  "  than  people  be- 
tween thirty  and  fifty,  is  noted  by  Sir  .Tames  Paget.*'  The 
patients  may  be  seventy-five  or  ninety,  and  cases  of 
hip  disease  present  the  same  pathological  appearances 
here  as  in  young  children.  Paget  speaks  of  the  affection 
as  one  which  he  frequently  meets.  The  course  of  the 
disease  is  naturally  more  rapid  and  destructive  than  in 
the  young. 

There  is  probably  a  slightly  larger  proportion  of  tuber- 
cular joint  disease  among  boys  than  among  girls.  Of 
619  cases  of  hip  disease  collected  by  Wright,  there  were 
371  males.  Holt,''^  in  3,307  cases  of  hip  disease,  found 
1,178  males  and  1.129  females,  but  the  preponderance  is 
very  slight,  and  Jlr.  Bryant  thinks  one  sex  as  liable  as 
the  other.  Barwell  thought  that  the  presence  of  phimo- 
sis in  a  measure  accounted  for  this  preponderance  of 
males  in  hip  disease,  at  least,  and  in  100  cases  of  hip  dis- 
ease he  found  83  in  a  condition  of  more  or  less  complete 
phimosis.  Wright  examined  63  cases  taken  at  random, 
12  of  which  were  hip  disease,  and  he  found,  although 
the  number  is  too  small  to  generalize  from ,  that  in  the  hip- 
disease  cases  sixty-seven  per  cent,  had  phimosis,  while  in 
the  others  only  fifty  per  cent.  Dr.  Say  re  is  also  an  advo- 
cate of  phimosis  as  an  exciting  cause  of  hip  disease,  but 
its  true  place  has  yet  to  be  settled. 

Quiet  disease,  a  term  applied  by  Paget,  simply  refers 
to  a  class  of  tuberculous  joint  disease  characterized  by 
absence  of  all  characteristic  symptoms.  Muscular  fixa- 
tion is  present,  however. 

(b)  Joint  CompUcaiions  in  Acute  Iiifeciicms  Diseases. — 
The  acute  infectious  diseases  in  which  joint  complica- 
tions occur  are  as  follows  :  Measles,  scarlet  fever,  small- 
pox, typhus  fever,  typhoid  fever,  cerebro-spinal  me- 
ningitis, pneumonia,  dysentery,  diphtheria,  erysipelas, 
epidemic  parotitis,  pertussis,  puerperal  fever,  pyaemia, 
septicsemia,  malaria,  gonorrhoea,  and  after  the  use  of 
catheters  and  sounds. 

The  pathological  appearances  are  those  of  acute  and 
chronic  serous  or  purulent  synovitis  of  one  or  several 
joints.  Sometimes  the  inflammation  assumes  a  pseudo- 
membranous character,  as  occasionally  in  scarlet  fever 
and  puerperal  fever.  The  infectious  material  ordinarily 
reaches  the  joint  through  the  circulation,  but  sometimes, 
as  in  puerperal  fever,  acute  infectious  osteomyelitis,  and 
erysipelas,  it  comes  from  separate  foci  of  disease,  either 
by  the  lymph-channels  or  by  direct  extension. 

These  diseases  are  now  almost  universally  attributed 
to  the  presence  in  the  joints  of  micro-organisms  of  infec- 
tious character.  Such  theories  as  that  of  William  Ord, 
e.g.,  that  gonorrhoeal  synovitis  is  the  I'esult  of  reflex  nerve 
disturbance,  have  not  enough  in  their  favor  to  make  them 
acceptable  in  the  present  tendency  of  pathology.  Micro- 
.organisms  are  found  in  the  diseased  joints  and  in  serous 
synovitis,  their  character  differing  from  those  in  purulent 
synovitis.  It  seems  as  if  the  question  of  whether  the 
synovitis  were  to  be  a  mild  serous  one,  or  a  violent  de- 
structive purulent  form,  was  determined  by  the  kind  of 
micro-organism  reaching  the  joint,  rather  than  by  the  es- 
pecial infectious  disease  which  may  be  present.  In  serous 
effusions  one  finds  the  organisms  which  characterize  the 
especial  disease  present,  and  in  greater  or  less  number 
different  forms  of  pyogenic  cocci ;  whereas  in  purulent 
and  phlegmonous  processes  one  finds  exclusively  such 
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organisms  as  staph,  and  strept.  pyogenes  in  enormous 
numbers. '^  These  facts  have  been  established  in  the 
joint  diseases  of  scarlet  fever,  acute  infectious  osteomy- 
elitis, puerperal  fever,  etc.  It  is  suggested  that  the 
synovitis  of  rheumatism  is  of  the  same  character,  but  no 
evidence  in  support  of  the  theory  has  been  adduced. 
Gonococci  alone  have  been  found  in  gonorrhoeal  syno- 
vitis,'^ but  as  a  purulent  arthritis  not  uncommonly  super- 
venes, it  must  be  assumed  that  pyogenic  organisms  reach 
the  joint.  The  fact  that  synovitis  occasionally  follows 
urethral  irritation,  where  gonorrhoea  is  not  present,  is 
well  established,'"  e.g.,  after  dilatation  for  stricture. 

Joint  complications  come  oftenest  during  the  full 
course  of  the  general  disease,  when  they  are  apt  to  be 
polyarthritic,  but  in  scarlet  fever  they  generally  come  on 
at  the  time  of  desquamation,  and  in  small-pox  in  the 
suppurative  stage.  In  other  affections  they  are  com- 
monest toward  the  end  of  the  disease,  as  in  "diphtheria, 
after  weeks  or  months  of  gonorrhoea,  and  late  in  dysen- 
tery as  well.  Of  course  they  only  occur  in  a  very  small 
proportion  of  all  cases  ;  coming  late  in  the  disease  they 
are  much  more  apt  to  affect  only  one  joint. 

But  little  is  known  of  the  general  liability  of  the  dif- 
ferent joints — the  knee  is,  however,  clearly  the  one  most 
often  attacked.  With  regard  to  scarlet  fever,  Thomas  " 
found  the  small  joints  of  the  extremities  oftenest  at- 
tacked, while  Gerhardt,  in  his  cases  collected,  found  the 
larger  joints  of  the  upper  extremity  most  liable. '" 

Nolen  "  collected,  out  of  literature,  118  cases  of  gonor- 
rhceal  joint  affections  (111  men  and  7  women),  which  af- 
fected 308  joints  in  the  following  relation  :  knee,  86 ; 
foot,  52  ;  shoulder,  29  ;  hand,  26  ;  fingers  and  toes,  17  ; 
metatarso-phalangeal,  16  ;  hip,  15  ;  elbow,  13,  etc.  One 
joint  alone  was  affected  21  times  ;  two  joints  were  af- 
fected 12  times  ;  three  joints  were  afEected  12  times ; 
many  or  all  joints  were  affected  15  times. 

(c)  Efieumatism. — Rheumatic  joint  affections  attack 
oftenest  the  knee,  then  the  foot,  elbow,  hand,  shoulder, 
hip,  etc.  They  are  monarticular  or  polyarticular,  and 
are  either  the  outcome  of  an  acute  joint  rheumatism,  or 
an  affection  beginning  spontaneously,  or  more  rarely  re- 
sulting from  some  injury. 

The  structure  attacked  is  chiefly  the  synovial  mem- 
brane, which  secretes  much  fluid  and  takes  on  the  ap- 
pearances of  chronic  proliferating  inflammation,  with  a 
tendency  to  connective  tissue  formation.  In  long-con- 
tinued cases  the  cartilage  shows  the  signs  of  chronic 
inflammation  ;  thickening  of  the  ends  of  the  bones  is  not 
uncommon.  The  whole  tendency  is  away  from  sup- 
puration and  toward  connective-tissue  formation.  One 
form,  which  Schiiller  calls  arthi'itis  rheumatica  anky- 
lopoetica,  shows  but  little  or  no  effusion,  but  a  tendency 
to  the  formation  of  fibrous,  and  later  bony,  anchylosis. 
This  ordinarily  occurs  in  people  of  lowered  vitality 
througli  want,  or  the  use  of  improper  food. 

Often  what  appears  to  have  been  originally  simple 
chronic  rheumatism,  shows  the  signs  of  arthritis  de- 
formans. For  the  most  part,  purely  rheumatic  affections 
attack  youths  and  people  of  middle  age  (SchuUer).  The 
article  on  Rheumatism  deals  with  the  more  general 
manifestations  of  the  disease. 

(rf)  Arthritis  deformans  (or  rheumatoid  arthritis)  is 
characterized  by  the  clearly  marked  series  of  changes 
described  as  the  chief  group  in  formative  osteitis.  It  is 
both  monarticular  aud  polyarticular,  oftenest  the  latter, 
and  its  victims  are  selected  from  those  who  are  between 
the  middle-aged  and  old  ;  retrograde  changes  in  nutrition 
seem  to  be  essential  for  its  development.  How  much  of 
the  disease  is  of  nervous  origin,  and  how  much  is  rheu- 
matic, is  entirely  unknown.  Joints  are  attacked  in  the 
following  order  :  knee,  hip,  shoulder,  elbow,  hand,  foot, 
etc.  (Schiiller) ;  others  place  the  hand  and  flnger-joints 
first  in  frequency. 

It  is  more  common  among  men  than  women,  and 
women  whose  catamenia  have  ceased  early  are  espe- 
cially prone  to  the  disease.  It  is  not  unknown,  how- 
ever, among  children,  perfectly  typical  cases  occurring 
in  them. 

It  may  seem  to  be  set  up  by  injury,  by  dampness,  or 


insufficient  food,  and  often  no  cause  at  all  can  be  as- 
signed for  it. 

Attacking  the  hip,  it  is  known  as  ' '  malum  coxse  senile, " 
a  perfectly  well-defined  affection  clinically. 

(e)  Govt. — The  joint  affection,  which  is  the  manifesta- 
tion of  the  constitutional  malady  known  as  gout,  ordi- 
narily begins  as  an  acute  affair,  and  then  settles  into  a 
chronic  inflammatory  process,  increased  by  constant  ex- 
acerbations. The  synovial  membrane  first  presents  the 
appearances  of  acute  inflammation  ;  the  cartilage  also 
shows  a  tendency  to  inflammatory  degeneration  and  ero- 
sion, and  on  its  free  surface  and  in  its  tissue  appears  a  de- 
posit of  urate  of  soda,  as  well  as  in  the  capsule  and  peri- 
articular structures,  where  localized  deposits  are  known 
as  "tophi."  Bony  anchylosis  may  ensue,  and  there  is 
but  little  tendency  to  suppuration,  unless  the  calcareous 
deposits  ulcerate  through  the  skin  by  pressure  and  so 
open  the  periarticular  tissue.  The  common  seat  of  the 
affection  is  the  metatarso-phalangeal  joint  of  the  great 
toe  (Scudamore  found  one  hundred  and  forty  out  of  one 
hundred  and  ninety-eight  cases  located  there),  and  from 
that  joint  it  tends  to  invade  the  other  joints  of  the  foot, 
the  joints  of  the  hands,  and  the  knee-  and  elbow-joints. 
The  article  on  Gout  deals  with  the  etiology  and  general 
manifestations  of  the  disease. 

if)  Syphilis. — Joint  inflammations  in  syphilis  occur  at 
three  stages  of  the  disease  :  (1)  in  the  early  secondary 
stage  ;  (2)  in  the  tertiary  stage  ;  (3)  in  hereditary  syphilis. 
Each  of  these  forms  must  be  mentioned  separately. 

(1)  Coincident  with  the  skin  eruptions,  the  sore  throat, 
the  iritis,  etc. ,  of  the  early  general  manifestation  of  the  dis- 
ease, there  is  occasionally,  though  not  commonly,  noted 
a  simple  serous  synovitis.  No  post-mortem  examina- 
tions of  joints  in  this  condition  are  recorded.  The  joints 
most  commonly  affected  are  in  the  order  named  :  the 
knee,  hand,  elbow,  foot,  and -fingers. 

(2)  In  tertiary  syphilis  there  are  two  manifestations  of 
what  is  practically  the  same  pathological  process.  The 
development  of  gummata  in  the  perisynovial  tissues,  with 
chronic  hyperplastic  synovitis,  and  later,  cartilage  de- 
struction. And  secondly,  the  development  of  gummata 
in  the  bone  and  a  secondary  affection  of  the  joint,  as  we 
have  seen  under  degenerative  osteitis. 

(3)  The  joint  manifestations  of  hereditary  syphilis  fall 
under  four  classes,  which  are  sufficiently  well  marked  to 
be  considered  separately. 

A  simple  serous  synovitis  attended  with  much  effusion, 
and  a  tendency  to  cartilage  necrosis  in  spots  ;  the  capsule 
may  be  more  or  less  thickened,  but  the  epiphyseal  carti- 
lage remains  normal. 

An  osteochondritis,  with  an  accompanying  epiphyseal 
periostitis  and  perichondritis,  as  already  considered  un- 
der degenerative  osteitis,  with  its  accompanying  chronic 
synovitis,  and,  worst  of  all,  its  tendency  to  separate  the 
epiphysis  from  the  shaft  of  the  bone. 

A  chronic  serous  hyperplastic  synovitis,  with  papillary 
growths  and  gummatous  changes  of  the  synovial  mem- 
brane. And  lastly,  joint  inflammation,  the  result  of 
syphilitic  osteitis,  periostitis,  and  osteomyelitis  of  the  long 
bones. 

The  classification  followed  is  practically  that  of  Max 
SchuUer. 

Syphilitic  joint  disease  attacks  oftenest  the  knee,  then 
the  elbow,  the  small  joints  of  the  fingers,  and  the  toes, 
the  metacarpo-  and  metatarso-phalangeal  joints,  then  the 
joints  of  the  hand,  the  hip-joint,  the  ankle,  and  the  sterno- 
clavicular joints  in  the  order  named. 

In  61  cases  of  syphilitic  joint  disease  collected  from  va- 
rious authors,  the  distribution  was  as  follows  :  knee,  22  ; 
joints  of  hands  and  feet,  20  ;  the  elbow,  12,  and  the  re- 
mainder about  equally  distributed  among  the  joints  men- 
tioned above. 

(g)  Emmophilia. — Occasionally,  in  the  peculiar  diath- 
esis known  by  this  name,  one  meets  with  a  unique  kind 
of  haemorrhage  from  the  synovial  membrane  of  the  joints, 
as  well  as  from  the  serous  membranes  in  other  parts  of 
the  body.  It  comes  on  either  spontaneously  or  in  con- 
sequence of  some  injury,  and  allects  oftenest  the  knee, 
elbow,  and  ankle.     Fresh  dark  blood  is  poured  out,  and 
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the  cartilage,  ligaments,  and  syno- 
vial membrane  are  stained  by  it, 
and  the  cartilage  shows  a  tendency 
to  degenerate.  Microscopical  ex- 
amination of  the  cartilage  in  the 
case  reported  b}-  Mr,  Legg,  showed 
only  the  ordinary  early  changes 
of  inflammation.  All  the  changes 
seem  purely  the  results  of  synovial 
luemorrhage. 

(/()  luidiUis.  —  Rickets  needs 
only  to  be  mentioned  as  an  cicca- 
sional  cause  of  joint  disease.  The 
swelling  of  the  ends  of  the  long 
bones  is  of  course  characteristic, 
and  in  addition  to  that  the  twisting 
and  bending  of  the  shafts  warps 
and  distorts  the  articulations,  so 
that  the  whole  bearing  of  the 
knee-joint,  for  instance,  may  be 
changed.  The  stretched  liga- 
ments yield,  and  incomplete  dislocations 
may  result.'''     A  laxity  of  the  peri-articu- 


m  iti  m  of  the  spine,  ami  gunshot  wound  of 
the  biaehial  plexus. 

These  joint  sjunptoms  indicate  an  iii- 
flimmatory  sj'iiovitis,  which  may  subside 
'  1  may  occasion  ancliylosis  ;  there  are 
usudly  also  symptoms  indicative  of  vaso- 
motor  disturbance   of   the   skin   and  .soft 


Fii>.  4922.— Enlargement  of  the  Km  e  inntin  a  Case 
of  Spinal  Arthropathy.     (.Moirant  BalvC-r.) 

lar  ligaments    often    occiu-s    in    the 
stages  of  rickets.''' 

.lOfNT     AFFECTfflNS     DbPENDENT     UPON 
DiSE.VSE   OF    THE  Nf.RVES 

OK  Nerve  Centues. — (a) 
Spinal  Arihropiilliies.  — 
Diseases  of  the  joints  de- 
pendent on  diseases  of  the 
nerve  or  nerve  centres  are, 
as  yet,  but  little  under- 
stood. Cases,  however, 
have  been  reported  wdiere 
local  joint  manifestations 
appeared  to  be  secondary 
to  the  angular  curvature 
of  spino-hemiplegia,  trau- 


FlG.  .1921. — Enlargement  of  ttie  Elbow  in  a  Case  of  Spinal  Vrthr(pithy      (M  jrrant  Bikf  r  ) 

tissues,  liyperiesthesia,  etc.'"'     In  locomotor  ataxia  (tabes  dorsalis)  the 
joint  symptoms  are  quite  definite  and  characteristic. 

,foi)U  Affections  in  TnJiis  Dorsalis. — This  affection,  which  was  first 
demonstrated  by  Charcot,  attacks  the  joints  in  the  following  frequency  ; 
out  of  107  eases  the  knee  was  affected  78  times  ;  the  hip,  31  times ;  the 
shoulder,  21  times  ;  the  tarsus,  1.3  limes  ;  the  elbow,  10  times  ;  the  an- 
kle, 9  times;  the  wrist  and  jaw,  each  2  times,  and  the  spine,  1  time. 

The  joint  symptoms  ttsually  appear  suddenly,  without  known  cause, 
and  often  without  pain.  The  joint  affection  appears  at  an  early  .stage 
of  the  dLsease  of  the  spinal  cord.  The  swelling  of  the  joints  maj'  be 
quite  large,  and  consist  of  an  effusion  in  the  joint,  and  an  cpdema  of 
the  whole  limlj.  This  often  appears  suddenly,  and  m.ay  subside,  in 
part,  with  equal  rapidity.  There  are,  of  course,  severe  and  nulder 
types.  In  the  severe  cases,  the  synovial  membrane  is  pale  and  c<ivered 
with  .iirainiliUions,  the  capsule  is  thickened  and  covered  by  a  deposit 
of  lime,  and  in  the  severest  the  capsule  is  entirelj'  absorbed,  and  the 
ends  of  the  bone  are  distorted,  hypcrtrophied,  or  atrophied.  The  effu- 
sion is  rarely  purulent,  and  if  so,  it  is  due  to  violence.  Luxation  and 
spontaneous  fracture  may  occur  (Fig.  4923).  The  affection  is,  by  Vir- 
cliow  and  others,  considered  to  be  due  to  predisposition  in  the  bones  to 
faulty  cellular  change,  resulting  from  the  nervous  disease  of  the  spinal 
corfi'°  Pathologically,  the  morbid  changes  do  not  differ  .greatly  from 
those  of  fiirmative  osteitis  (arthritis  deformans),  excejit  that  the  pirocess 
m.ay  be  much  moi-e  extensive.  The  clinical  course  is  ordinarily 
chriiiiic,  Imt  it  may  lieconie  rapid  and  he  attended  by  complete  dis.abil- 
ity  of  the  joint. 

The  treatment  is,  fif  conr.se,  only  pialliative.  Rotter  has  excised  the 
knee  in  four  eases  of  this  affection,  with  a  fair  result  in  two  of  the 
cases, '8  l)ut  such  treatment  must  be  only  exeeptionallj-  indicated. 

ih)  FuiicAional  Affirtiiuis  of  tin:  Joints. — Under  the  different  names  of 
hyterical  joints,  hysteria  of  the  joints,  joint  neuralgia,  joint  neurosis, 
neuromimesis  of  the  joints,  nervous  affections  of  the  joints,  a  disability 
lias  been  classed  which  is  characterized  by  pain,  inability  to  use  the 
limb,  and  at  times  marked  stiffness  of  the  joint.  The  affection  is  al- 
ways chrimic,  and  may  be  accompanied  by  distor- 
tion, which  becomes  permanent.  The  affection 
resembles,  in  many  of  the  subjective  symptoms, 
true  organic  disease  of  the  joint,  and  differs  from 
it  in  its  course  and  objective  sympt(mis.  The 
trouble  is  usually  idiopathic,  dependent  upon  a 
condition  of  the  nervous  system ;  but  it  may  fol 
h;w   trauma,    and    after  fractures  or   sprains   oi 


Fig.  4'J'jy, — ypuntaneons  Lnxation  in  Spinal  Arthro))athy.     (Scbreiber.) 
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Fig,  41-f-34. — Spinal  Arthrnpathy  of  the  Knec-]oint.     (ilorrant  Baker.) 

severe  injuries,  an  amount  of  pain  or  disability  is  com- 
plained of  out  of  proportion  to  the  actual  organic  disease, 


Fig.  49"25. — Spinal  Arthropathy  of  the  Knee-joint.     The  same  as  the  preceding,  showing  ttie 
alterations  in  the  articular  surfaces,     lilorrant  Baker.) 


the  result  of  a  hypera'Sthesia  due  to  the  injury,  or  to  an 
amount  of  intensitied  mental  attention  directed  to  the 
sensations  of  one  part  of  the  body.  Any  joint  may  be 
affected,  but  the  hip,  knee,  and  ankle  are  perhaps  more 
common!}'  the  joints  complained  of. 

The  affection,  except  in  traumatic  cases,  appears  grad- 
ually. The  pain  may  be  slight,  but  it  is  often  severe,  and 
usuallj-  there  are  paroxy.sms  of  extreme  pain  at  regular  or 
irregular  intervals,  either 
dependent  on  motion  or 
spontaneous  \yhile  the 
limb  is  at  rest.  Tlje  pain 
may  be  a  dull  ache  or  a 
severe  throbbing  pain. 
The  pain  extends  upward 
or  downward,  and  may 
be  accompanied  by  par- 
a'sthesia  or  tiufesthetic 
spfits.  The  following 
piijints  are  frequently  sen- 
sitive at  the  hip,  viz. ,  a 
pi.iint  between  the  tro- 
chanter major  and  tuber- 
osity of  the  ischium,  and 
one  at  the  anterior  supe- 
rior spine.  In  the  knee, 
the  internal  condyle,  and 
on  the  inner  side  of  the 
patella  and  above  the  head 
of  the  patella,  there  ma}' 
be  Sensitive  points.  At  the 
ankle,  the  points  behind 
the  malleoli.  The  affec- 
tion is  more  cummon  in 
women  than  in  men.  It 
may  occur,  rarely,  in 
young  children  of  a  neu- 
rotic type, 

Yobmtary  motion  of  the 
limb  may  be  at  times  near- 
ly normal,  conscious  motion  of  the  limb  may  be  extremely 
limited,  and  passive  motion  encounters  resistance.  Sen- 
sitncUL^s  to  piressure  is  great,  and  greater  to  superficial 
than  to  deep  piressure. 

Distortions  of  the  limb  are  not  common  in   the  early 

'  ut  may  become  habitual,  and  finally  fixed,  from 

muscular    changes.       The    patients     complain 

sometimes  of  a  sensation  of  grating  at  the 

joint. 

A  recognition  of  the  affection  is  at  times 
quite  difficult.  The  diagnosis  has  to  be 
based  on  a  lack  of  correspondence  between 
the  severe  subjective  symptoms — pain, 
tenderness,  sensitiveness — and  the  absence 
of  evidence  of  organic  changes — inflam- 
matory destruction  of  bone,  characteristic 
distortion.  There  is  a  lack  of  harmony 
between  the  symptoms  presented  and  those 
found  at  any  one  stage  of  tlie  usual  joint 
affections.  The  limp  is  greater  than  would 
be  found  with  the  amount  of  unconscious 
active  motion  at  the  joint.  The  piain  and 
tenderness  are  more  severe  than  is  usual  at 
an  early  stage  of  the  affection,  unless  un- 
usually rapid  and  accompanied  by  marked 
swelling  of  the  joint. 

There  may  be  slight  periarticular  swell- 
ing and  occasional  redness.  These  are, 
however,  usually  slight,  and  due  to  vaso- 
motor disturbances  rather  than  to  true  in- 
flammation. There  is  but  little  or  no  mus- 
cnhir  atrojihy  in  functional  affection  of  the 
joint  ;  this  condition  being  always  present 
in  true  chronic  diseases  of  the  joint.  There 
is  no  diminished  muscular  contraction  to 
faradic  irritation,  as  is  the  rule  in  organic 
disease  of  the  joint.  The  plain,  when  pre- 
sent, is  not  as  severe  at  night  as  in  the  acute 
stages  of  true  joint  affection. 


Fig.  4926,— Spinal  Arthropath.v  of  the 
Kjiee-joint.     (Schreiber. ) 
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There  is  rarely,  in  this  affection,  any  con.seious  exagger- 
ation  or  deceit  on  tlie  part  of  patients,  "Wliatever  upjiar- 
ent  exaggeration  tliere  maybe  is  due  to  ini'reased  mental 
attention  to  symptoms,  or  to  a  local  liypera'stliesia. 

For  the  treatment  tlie  reader  is  referred  to  the  subjects, 
Hysteria,  N'euromimesis,  as  the  treatment  should  not  be 
local. 

Growing  Paixs,— A  joint  atfeclion  incident  to  growth 
has  been  described  l)y  Bouilly,  and  has  long  been  known 
but  unclassitied  by  practitioners,  and  is  popularly  consid- 
ered to  be  incident  to  g"rowth — "  growinf  pains."  jThere 
is  slight  pxin  chielh  in  the  ju\t  i  t]  i)  1  ^  ^c  d  icgiou,  most 

e    ram   i  h    i      i    the  lower 

(.[  1  1  >  SI  1  the  I'ennu'. 
Thi  1  mi  1  I  ught  on  liy 
f  iti  1  sti  un  or  expos- 
uic  In  the  lightest  cases 
the  s^  mi  t  1  IS  1  ss  away  in 
1  few  h  ui  In  severer 
f  im  tht>  m  IV  last  for 
sc"SLiil  (1  r\  ml  tlie  pain 
1  L  lee  mi  lu  c  1  by  sliglit 
level  In  the  severest  form 
the  iffe  tion  miy  continue 
1  r  ni  nth  There  may  be 
sli_l  t  elf  isi  n  m  the  joints, 
1  lit  Kl-0^cn  eventually 
til  es  pli  c  It  may  occur 
duiin^  the  lo-es  between 
ti\e  w  1  tfltnt^  one." 

i.ei  IE  VnxHiuTis  ix 
INP\^Ts — 111  lisli  writers 
h  ive  descril  1  under  tlie 
teim  ot  acute  irthritis  in 
infmts  a  term  of  acute 
1 11  h^  sitis  1  ]\ixla-epipliy- 
Ills    jccuriio^   in   infants 


from  two  nifintlis  to  two  years  of  age.  It  is  of  a  partiiai- 
larly  severe  form.  It  is  extremely  fatal,  death  occurring 
in  ly  out  of  27  cases.  Several  joints  m.'iy  be  attacked. 
The  knee,  hi]),  and  shoulder  are  the  ones  most  fre'i|ucnlly 
involved.  The  joint  at  first  is  stiff,  pain  and  swelHiig 
follow,  and  later  an  abscess  is  formed.  Dut  of  27  cases, 
the  hip  was  attacked  l-I  times,  tlie  knee  II,  the  shoulder 
5,  the  ankle  and  elbow  4  times  each,  tla;  wrist  1.  Dut 
of  the  27  cases,  in  20  the  affection  was  iiionarticuliu'." 

Tumors  of  the  Joints. — Tumors  involving  the  joints 
are  malignant  or  benign,  lu  the  latter  class  are  to  be 
named  exostoses,  cartilaginous  tumors,  angioma,  aneur- 


ism, and  echinococcus.  The  last  three  are  onh'  patho- 
logical curiosities  ;  exostoses  have  been  considered  under 
formative  osleilis,  ( 'arlihiginous  tumors  grow  from  the 
peripheral  or  central  part  of  the  Ijone  ;  they  occur  chiefly 
on  tlie  joints  of  tlie  hands. 

jMalignant  tumors  are  of  vastly  more  importance. 
There  is  a  tendency  among  cej-tain  writers  (Billroth, 
jMarsli,  etc.)  to  identify  all  malignant  joint  tumors  with 
sarcoma,  ignoring  the  existence  of  caicinoma.  The  ex- 
islence  of  primary  cancer  of  bone  i^,  however,  atb.-sted 
113-  Vircliow,  Volkmann,  Feirslci',  Paget,  and  Barwell. 
Sarcoma  is,  lio«e\cr,  \astly  more  common,  and  it  oc- 
curs ill  many  liislologieal  foi'ms,  round-  and  spindle-celled, 
myeloid,  parll)'  caiiilagimius,  aiid  (raredy  near  the  ends 
of  the  bones)  partly  ossilied,  as  the  osteosarcoma.  The 
griiwtlj  originates  oce'asionally  in  tlie  .synovial  membrane, 
oidinaril)-  in  the  Ijones  from  llie  endosteum  or  perios- 
teum. Sarcoma  iiifiltrales  sofi  parts  of  bone,  and  on 
section  iippears  fle.^liy  and  motlled,  lieing  oftenest  Com- 
posed of  myeloid  or  giant  cells.  The  endosteal  form, 
however,  is  ordinarily  the  spindle-celled  form  and  grows 
less  rapidly,  aljsorbing  the  bone  and  liaving  the  appear- 
ance of  having  a  cap.sule,  which  it  really  does  not  pos- 
sess, .loint  sarcomata  afl'ect  chietlj' young  subjects  from 
litteen  to  twentj'  or  twenty-five 3'ears  of  age.  The  joints 
commonly  ailected  are  the  knee,  the  shoulder,  anil  the 
wrist. 

Axi'iiYLOsis. — The  loss  of  mobility  in  a  joint  may 
vary  from  a  small  eliminution  in  its  arc  of  motion  to  a 
complete  obliteration  of  all  movement.  Some  of  the 
pathological  processes  that  we  have  considered  are  per- 
fectly capable  of  destroying  the  articular  surfaces  and 
replacing  them  by  granulations.  Tlie  granulations  in 
turn  are  rephieed  by  connective  tissue  "  organizeil  "  di- 
rei'tly  from  the  granulation  tissue.  Consciinenlly  it  is 
easy  to  .see  how  fibrous  liands  of  greater  or  less  extent 
are  formed,  running  from  (aie  bone  surface  to  the  other, 
and  these  in  turn  nniy  ossify  and  a  solid  bony  mass  may 
be  where  there  was  at  imi'  liiiii'  a  joinl.  (Jftener,  filirous 
and  bony  anchylosis  are  t(.iunel  as.sociated  \\ilb  each  other. 
Ill  the  form  of  synovitis  cliaraclerized  b_v  a  small  fibrin- 
ous exudation  (dry  syiio\itis)  the  formation  of  fibrous 
liands  between  tlie  joint  surfaces  is  accomplished  without 
the  intervention  of  granulation  tissue. 

Other  causes  of  Ifie  loss  of  motion  in  joints,  besides 
fihrous  and  osseous  anchylosis  of  the  joint  surfaces,  are  : 
1,  cicatricial  eiinlraction  of  Ihe  articular  caiisulc  and 
lieameiits  ;  2,  adliesions  betw'ceii  the  folds  of  the  syiio- 
\ial  sac,  causing  icstriction  of  joint  motion  and  secon- 
darily degeneration  ot  the  cartilages,  in  conseepience  of 
inaction  ;  B,  the  buttress-like  osteophytes  in  formative 
osteitis;  ami  4,  in  pathological  luxations,  the  result  of  de- 
structive bone  inflammatiou  causing  loss  of  subslance  in 
the  ends  of  the  bones,  tind  consequent  malposition  of  the 
articular  ends  of  the  bones. 

Bony  anchylosis  is  of  course  oftenest  the  result  of 
suppurative  .synovitis,  primary  or  sccondaiy,  but  not 
necessarily  the  result  ;  for,  of  thirty-five  cases  of  hip-joint 
disease  analyzed  with  rcfia'cnce  to  the  ultimate  amount 
ot  motion  in  the  joint  in  suppurative  and  non-suppura- 
tive  cases,  it  was  found  that  the  presence  or  absence  of 
abscesses  had  no  efl'ect  uiioii  the  ultimate  amount  of  mo- 
lion  lell  to  the  joinl.'-'*  JMarsli  fianid  bony  anchylosis 
present  in  an  ankle-joint  one  month  after  suppuration 
Ix'gan. 

On  Ihe  oilier  hand,  as  we  have  seen,  true  bony  anchy- 
losis mM\'  occur  \\  il  IhiuI  suppu ration  at  all. 

Dis-iu'iiirTiox  OK  .loiNT  DisKAsKs.— Of  2,002  ctises  of 
all  kinds^  of  joint  disease  (■olleeted  '"■  from  the  clinics  of 
A'olkman'n,'""  Laiieeiibeek,'''  Ilucter,'"-  and  Socin,""  l,oS7 
were  of  the  lower  extremity,  (jf.j  of  Ihe  upper. 

Tlie  distribution  of  all  the  vtirious  forms  among  the 
special  joints  was  as  follows  :  knee.  711;  hip,  33.1  ;  foot, 
234;  ell'iow,  I  S3  ;  hand,  172;  shoulder,  IGlj  ;  finger,  94-. 
tarsus,  7S  ;  toes,  3il . 

(If  s:',4  cases  enlleeted  b}-  Sehiiller,'""  as  showing  the 
frei|ueiicy  of  Ihe  \  ;iraius  kinds  of  jninl  disctise,  there  were 
2411  cases  (2S.7  per  cent.)  id' tnaite  serous  syno\'ilis  ;  20 
cases  (3  per  ceut.j   of   acute  purulent  synovitis  ;  07  cases 
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{8  per  cent.)  of  simple  chronic  synovitis  ;  138  cases  (16.3 
per  cent.)  of  .irtliritis  deformans  ;  343  cases  (43.. 5  per  cent.) 
of  scrofulous  or  tulierculous  joint  disease.  Sclmller  esti- 
mates the  general  relation  of  acute  to  chronic  joint  dis- 
ease as  4  to  6  in  general,  although  hospital  clinics  woidd 
set  it  as  3  to  7,  because  acute  joint  rheumatism  and  me- 
tastatic inflammations  are  not  seen  here. 

Two  or  more  joints  may  be  attacked  at  the  same  time, 
not  infrequently  in  the  affection  known  as  chronic  rheu- 
matoid arthritis,  but  also  in  tuberculous  diseases. 

Clinic.\l  Histoi;y. — The  clinical  course  of  the  differ- 
ent diseases  of  the  joints,  while  varying  somewhat  ac- 
cording to  the  anatomical  siirroundings  of  the  different 
joints,  preserves  the  types  sutticiently,  so  that  a  description 
of  the  disease  in  one  joint  will  serve  for  that  of  another 
within  certain  limits.  The  best  type  of  a  serous  effusion 
of  a  joint  will  be  found  iu  effusion  of  the  knee-joint, 
while  for  typical  tubercular  osteitis  of  the  joints  the  his- 
tory of  the  larger  joints,  hip  or  knee,  will  serve  ;  and  the 
same  is  true  of  chronic  rheumatoid  arthritis.  The  sub- 
ject will  therefore  be  considered  under  the  heads  of  the 
special  joints. 

DiSE.\SES  OF  THE  Hip-.TOINT. — The  clinical  history  of 
the  diseases  of  the  hip-joint  varies  not  only  according  to 

the  different  affections,  but 
also  in  the  varieties  of  the 
same  affections ;  according 
to  the  severity  of  the  at- 
tack, the  rapidity  of  inva- 
sion, and  also,  in  all  proli- 
ability  in  chronic  epiphy- 
seal osteitis,  according  to 
seat  of  the  primary  lesion  ; 
that  is,  whether  it  is  in  the 
acetabulum,  iu  the  part  of 
the  epiphysis  near  the  ar- 
ticulation proper,  or  in  a 
part  near  the  diaphysis. 

I.  Epifilnisilis  (Morbus 
coxte  ;  Hip  Disease  ;  Mor- 
bus coxarius  ;  Coxalgia  ; 
Coxotuberculose).  —  The 
most  common  disease  of 
the  hip-joint  is  tubercular 
epiphysitis,  occurring  in 
the  growing  lione  of  chil- 
dren. 

The  beginning  of  the  af- 
fection is  usually  sradual. 
The  child  will  be'noticcd 
to  limp  at  times.  This 
lameness  increases,  and  it 
will  be  found  that  the  pa- 
tient is  inclined  to  strike 
the  liall  (.f  llie  fo(.t  i-ather 
than  llie  heel  in  walking; 
allho\igh  the  heel  can  be 
ait  down  to  the  Ihior,  yet 
instini'tively  the  knee  is 
slightly  bent  and  the  heel 
raised  when  the  weight  of  the  trunk  falls  on  the  hip. 
There  is  a  certain  amount  of  stiffness  of  gait  apparent  in 
the  morning  when  the  patient  first  gets  out  of  bed,  and 
after  sitting  for  a  ^yhile  ;  tliis  iiass(-s  away  after  tlie  pa- 
tient has  walked  or  jilayed  about.  The  symploms  may  at 
first  be  unaccompanied  by  pain,  lait  later  tliere  is  an  oc- 
casional complaint  of  l)ain  in  the  knee.  If  I  he  child  l)e 
inspected  it  will  be  seen  that,  although  able  to  run  aliout 
and  play  freely,  there  is  a  noticeable  limp,  and  in  stand- 
ins  tlie  knee  of  the  affected  side  is  usuidly  flexed  slighlly, 
the  pelvis  being  tipped,  the  thigh  slightly  abducted  (Fig. 
4928) ;  the  tilting  of  the  pelvis  and  abduction  of  the  thigh 
may  be  so  slight  that  it  is  scarcely  noticeable,  except  by 
the  deviation  from  the  median  line  of  the  fold  between  the 
two  buttocks.  In  girls  the  vulva  on  the  affected  side  will 
be  seen  to  be  lower  than  on  the  other  side  (Fig.  4929). 

Liiiil'iiii//.  The  symptoms  gradually  increasing,  viz., 
limp  in  gait,  stiffness,  and  sliglit  pain,  fhe  patient  may 
find  difficulty  in  walking,  and  complain  of  rheumatism 
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or  "growing  pains,"  which  will  pass  away  under  friction 
or  domestic  remedies  and  rest,  again  appearing  at  irregu- 
lar intervals. 

The  limb  at  this  time  will  be  found  somewhat  smaller 
in  the  circumference  of  the  thigh  than  the  other;  there 
will  lie  inarked  limitation  of  the  usual  free  motion  at  the 
hip-joint,  the  pelvis  moving  on  motion  of  the  thigh,  or 
moving  on  motion  of  the  thigh  beyond  a  limited  are. 

Pain.  As  the  affection  progresses,  pain  in  the  knee 
and  sensitiveness  to  jarring  the  limb  may  become  a 
prominent  symptom — the  pain  being  almost  invariably 
located  by  the  patient  in  the  knee.  The  adductor  mu,s- 
cles  of  the  thigh  will  be  found  near  the  symphysis  pubis 
to  be  prominent  and  contracted,  and  frequently  there  is 
a  thickening  of  the  tensor  vagina>  femoris  noticeable  on 
palpation.  An  unconscious  protection  of  the  joint  will 
be  noticed  in  the  movement  of  the  patient — the  foot  of 
the  well  limb  will  be  pilaced  under  the  lower  pjart  of  the 
leg  when  it  is  to  be  suddenly  lifted  bj'  the  patient,  as 
from  the  floor  to  the  bed,  or  from  the  bed  to  the  floor, 
or  in  moving  from  one  side  of  the  bed  to  another.  In 
walking,  the  patient  instinctively  avoids  resting  weight 
upon  the  limb,  except  for  as  short  a  time  and  with  as 
little  jar  as  is  possible,  the  thigh  being  slightly  flexed, 
the  knee  being  bent,  and  the  heel  raised 
so  that  the  shock  upon  the  acetabulum 
from  pressure  of  the  head  of  the  fe- 
mur, when  the  weight  of  the  body 
is  thrown  upon  the  limb,  may  be 
broken  at  the  knee-  and  ankle- 
joints,  which  serve  as  springs. 
This  attitude  of  the  limlj— flex- 
ion of  the  thigh — becomes  ha- 
bitual and  characteristic  ;  to  it 
is  added  in  the  earlier  and 
acuter  stages  abduction  and 
outward  rotation  of  the 
limb. 

It   should   be   always 
borne  in  mind  that  ten- 
derness   or    sensitive- 
ness  at  or  about  the 
joint  may  be  absent, 
and  the  absence  of 
these     symptoms 
does  not  indicate 
the    absence     of 
well  -  pronounced 
disease.   The  joint 
may    be    firmlj" 
held  by  muscular  spasm,  allowing 
restricted  motion  on  manipulation 
while  sensitiveness  may  be  absent. 
A    sen.sitive    condition   of    the 
joint,  however,  may  supervene. 

Sight  Cries.  At  this  stage  of 
the  affection  the  sj-mptom  of 
"  night  cries  "  often  appears.  They 
occur  in  the  early  part  of  the  night, 
usuallj-,  and  may  become  an  ex- 
ceedingly annoying  symptom. 
After  the  piatient  is  asleep,  and 
entirely  unconscious,  to  all  appear- 
ance, sleep  will  be  interrupted  by 
a  loud  cry  as  if  of  severe  pain,  followed  by  moaning  or 
crying  for  a  few  seconds  ;  the  patient  being  unconscious 
oroniy  half  conscious  of  the  cavise  of  the  pain.  These 
do  not  occur  when  the  patient  is  entirely  awake,  and  are 
caused  l;iy  the  spasmodic  twitching  of  the  muscles  abnor- 
mally irritable  from  irritation  reflex  to  the  inflammation 
of  tlie  joint.  These  cries  may  vary  from  a  short  moan 
to  a  piercing  shriek,  and  may  in  the  severest  cases  be  re- 
peated fifteen  or  twenty  times  during  the  night.  They 
do  not  occur  in  the  later  stages  of  the  disease,  aud  may 
be  entirely  wanting  in  the  mildest  cases.  They  resemble 
somewhat  the  cry  in  the  "  night  terrors  "  of  nervous  chil- 
dren, but  differ  from  that  in  that  there  is  greater  evidence 
of  extreme  pain,  and  no  cimnection  with  unpleasant 
dreams,  apprehension,  or  fright.     From  the  testimony  of 
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Fig     4  t    I  — SV    rtenm^    an  \   Flexion, 
(From  a  phutograph.J 


Flo.  4832.— Flexion  in  Donble  Hip  Dieease, 
a  photOb'i'apli.) 


(From 


patients  old  enougli  to  expluiii  symjjtom.s,  tlie 
pain  is  reporU'd  to  lie  extremely  sliarp  and  se- 
vere, suddenly  interrupting  slee|i  and  awaken- 
ing the  iiatient,  and  leaving  an  ill-defined  sense 
of  an  acliiug  in  the  tliigh  and  hip. 

The  sensitiveness  of  the  joint  may  become  so 
great,    and   au   acute   stage   supervene   during 
which  the  slightest  movement  of  the  patient,  or 
jar  of  the  bed  or   room,    causes  extreme  suffering. 
The  limb  is  flexed   at  the  thigh,  everted  and  ab- 
ducted.   This  stage  may  come  suddenly  and  then 
gradually    pass    away,    the    pain 
diminishing   gradually   under  the 
enforced  treatment  of  rest,  but  it 
may    be    prolonged    for    months 
The  patient  will  gradually  become 
able  to  move  the  limb,  or  to  stcadv 
the  limb  with  the  sound  limb  (.  r 
with  the  hands.     Characteristic  n 
a  position  frequently  taken  by  the 
patient,  who  places  the  well  foot  on  the 
dorsum  of  the  foot  of  the  affected  limb, 
exerting  pres.sure  away  from  the  acetab- 
ulum. 

Adduction  or  abduction  of  the  diseased 
limb  are  neither  characteristic  of  the  dis- 
ease from  the  first ;  they  persist  through- 
out the  whole  affection.  Abduction  may 
not  be  present,  and  adduction  may  not 
appear  until  late  in  the  disease. 

Atrophy.  A  marked  atrophy  of  the 
muscles  of  the  thigh  and  of  the  glutau  is 
characteristic.  It  is  supposed  to  lie  reflex 
to  the  disease  of  the  joint,'"  and  if  the 
muscles  of  the  thigh  are  tested  for  con- 
tractility to  the  irritation  of  the  faradic 
current,  it  will  be  found  that  the  contractility  is  markedly  diminished.  The  upper  part 
of  the  thigh  and  the  tissues  in  the  vicinity  of  the  hip  may  become  swollen,  particularly 
the  Ivmphatic  glands  (.if  the  groin — an  (edema  of  the  periarticular  tissues  taking  place, 
similar  to  that  seen  in  the  knee  in  the  so-called  "tumor  albus  ;"  this  ma_v  disappear  or 
become  localized  in  the  formation  of  an  abscess. 

Distortion  of  Vie  Limb.  Flexion  of  the  thigh  is  a  symptom  which,  noticeable  even  in  the 
early  stage  of  the  disease,  becomes  more  marked  as  the  disease  progresses.  It  was  originally 
supposed  to  be  due  to  an  effusion  in  the  capsule  of  the  hip-joint,  but  it  is  seen  together  with 
adduction  and 
abduction  in 
cases  whereno  ef- 
fusion has  taken 
place.  It  is  chief- 
ly due  to  the 
muscular  c  o  n  - 
traction,  which 
is  constant  in 
chronic  disease 
of  the  joint,  and 
partly  to  an  un- 
conscious effort 
on  the  part  of  the 
patient  toassume 
a  position  most 
comfortable  for 
the  joint  and 
most  protected 
from  jar.*'  In 
double  hip  dis- 
ease flexion  )iro- 
duces  a  terrible 
deform  it}'  (Fig. 
4  9  32).  As  the 
disease  progress- 
es adduction  of 
the  femur  takes 
place,  and  the  at- 
titude of  flexion 
and  adduction  is 
characteristic  of 
the  last  stage  of 
the  disease  (Fig. 
4933). 


Flo   4%n  —Flexion  in  IIip  Din 
ed.e.     (From  a  phot_t,r<iI  li.) 


Fig.  4'J'J3. — Adduction.     {From  a  photograpb.) 
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Abscess.  In  quite  a  large  proportion  of  cases  suppu- 
ration takes  place  ;  in  the  severer  forms,  accompanied  by 
mucli  pain,  by  severe  pain  for  a  long  period,  suppura- 
tion is  the  rule.  The  site  and  course  of  the  abscesses 
vary  according  to  the  seat  and  size  of  the  original  focus  of 
the  osteitis,  in  the  femur  or  the  acetabulum.  Abscesses 
may  be  entirely  periarticular,  if  the  initial  lesion  of  the 
epiphysis  extend  in  a  course  outside  of  the  joint ;  or  they 
maj'  come  from  suppuration  within  the  joint ;  or  having 
been  periarticular,  they  may  later  involve  the  joint. 

The  invasion  of  the  abscess  is  frequently  without  con- 
stitutional disturbance,  as  is  not  infrequent  in  cold  ab- 
scesses in  general.  Usually  there  is  a  slight  fever.  As 
the  abscesses  enlarge  they  are  usually  accompanied  by 
the  pallor  incidental  to  suppuration — the  suppurative 
leucocythseraia^  characterized  by  an  increase  in  the  num- 
ber of  white  corpuscles.  This  condition  may  not  inter- 
fere with  a  fair  appetite  and  more  or  less  satisfactory 
general  health,  but  as  a  rule  the  appetite  is  capricious. 

Abscesses  miy  be  absorbed  spontaneously  or  may  dis- 
charge themselves.  They  may  evacuate  themselves  near- 
ly, and  the  residual  fluid,  following  along  the  course  of 
the  sheaths  of  the  muscles  and  the  fasciae,  reappears  later 
as  a  second  abscess  ;  in  some  cases  the  same  abscess  may 
even  cause  five  or  six  fistulous  openings. 

Increased  Inira-articular  Pressure.     The  effect  of  per- 
sistent muscular  spasm  of  muscles  about  the  hip-joint, 
characteristic  of  hip  disease,  is 
to  crowd  the  femur  against  the 
acetabulum.     The    amount    of 
the  force  may  be  estimated  as 
relatively  great,  if  we  bear  in 
mind  the  strength  of  the  affected 
muscles.    The  result  of  this  force 
is  to  produce  the  pseudo-luxa- 
tion characteristic  of  hip    dis- 
ease, viz.,    the   enlargement   of 
til  3  acetabulum  and  the  absorp- 
tion of  the  head  of 
the  femur,  and  the 
resulting   shorten- 
ing  of   the   limb  ; 
and   in    certain 
cases  the  actual  es- 
cape of  the  head 
of  the  femur  from 
the  socket.'" 

Hip  disease,  like 
all  diseases,  is  a 
self-limited  one.  A 
natural  cure  takes 
place  in  a  majority 
of  cases,  but  the 
cycle  of  invasion, 
efHorescence,  convalescence,  and  cure,  always  consumes 
a  long  period  of  time.  The  natural  cure  in  the  lightest 
cases  leaves  a  slight  limitation  of  motion  in  the  hip. 
This  is  accompanied  by  a  slight  limp.  More  frequently 
there  is  practical  stiffness  at  the  joint,  with  fibrous  or 
eventual  bony  anchylosis  at  the  hip-joint,  flexion  and  ad- 
duction of  the  limb,  with  practical  stiortening.  Subluxa- 
tion of  the  femur  with  shortening  of  the  limb  is  a  common 
result  of  the  natural  cure,  and  an  arrest  of  growth  with 
actual  shortening  of  the  bone. 

The  sinuses  of  abscesses  may  close  in  time  after  the  sepa- 
ration of  sequestra  ;  and  in  some  Instances  a  large  seques- 
trum, constituting  nearly  the  whole  head  of  the  femur, 
has  been  spontaneously  evacuated,  giving  a  useful  limb. 
Death  in  the  course  of  hip  disease  takes  place  not  in- 
frequently from  tubei'cular  meningitis.  Death  may  also 
be  caused  by  exhaustion  and  the  septic  involvement  or 
amyloid  degeneration  of  various  organs,  liver,  kidney, 
secondary  to  suppuration  and  sinuses. 

Acetabular  Hip  Disease.  It  has  been  found  that  in  a  cer- 
tain number  of  cases  the  disease  begins,  not  in  the  epiphy- 
sis of  the  femur,  but  in  the  bony  tissue  of  the  acetabulum. 
Pathologically,  this  class  of  cases  becomes  similar  at 
an  early  stage  to  ordinary  hip  disease,  as  in  the  progress 
of  the  disease  the  head  of  the  femur  soon  becomes  in- 
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volved  ;  clinically  the  cases  differ  somewhat,  in  that 
there  is  greater  liability  of  perforation  of  the  acetabu- 
lum, and  the  formation  of  pelvic  abscess  at  an  earlier 
stage  than  is  common  in  the  course  of  hip  disease. 

In  focal  disease  of  the  hip-joint,  if  the  focus  of  osseous 
inflammation  is  situated  in  such  a  part  of  the  epiphy- 
sis of  the  femur,  that,  on  extending,  it  evacuates  itself  into 
the  periarticular  tissue,  rather  than  into  the  joint ;  or  if 
the  osseous  inflammation  is  not  rapid  in  its  progress,  and 
is  well  limited  by  a  surrounding  ossifying  cicatricial  os- 
titis ;  the  symptom  of  pain  or  sensitiveness  will  be  absent 
for  a  long  time,  if  present  at  all. 

But  in  all  these  different  types  there  is  a  common  re- 
semblance in  the  limb,  in  the  peculiarity  of  attitude,  flex- 
ion, abduction,  and  adduction,  and  the  limitation  of  mo- 
tion at  the  hip-joint. 

There  is  a  certain  amount  of  variation  in  the  amount 
of  deformity  left  in  the  natural  cure  of  hip  disease,  de- 
pending upon  the  severity  of  the  disease,  and  the  amount 
of  body  distortion.  The  flexion  and  adduction  may  be 
so  slight  as  only  to  cause  slight  shortening,  or  it  may 
practically  prevent  the  usefulness  of  the  limb.  A  most 
distressing  deformity  follows  the  natural  cure  of  double 
hip  disease.  This  may  leave  severe  flexion  of  botli  fe- 
mora, or  flexion  and  adduction 
so  that  the  limbs  are  crossed. 
Diagnosis.  —  Diagnosis  o  f 
hip  disease  is  ordinarily  not 
difficult ;  In  the  earliest  stages, 
however,  errors  in  diagnosis 
are  sometimes  made,  and  care 
is  necessary  for  a  positive  di- 
agnosis. The  most  common 
error  is  the  belief  that  pain 
and  tenderness  are  necessarily 
present  in  all  cases  of  hip  dis- 
ease, and  that  their  absence  ex- 
cludes the  possibility 
of  hip  disease.  Pain 
and  tenderness  are 
not,  however,  early 
symptoms  in  a  ma- 
jority of  cases. 

Lameness.  A  limp 
in  gait  is  an  early 
symptom,  in  fact  the 
earliest  symptom.  It 
may  be  said  that  no 
hip  disease  can  be 
present  without  giv- 
ing rise  to  a  limp  in 
gait.  At  the  earliest  stages,  however,  the  limping  may 
be  intermittent  and  not  constant.  The  same  may  be 
said  of  a  limitation  of  motion  at  the  hip- joint.  Valette '"' 
claims  that  there  can  be  no  hip  disease  if  the  motions  at 
the  hip  joint  are  perfect.  In  one  case  examined  in  the 
very  earliest  stages,  which  afterward  proved  to  be  hip 
disease,  the  motion  at  the  hip-joint  on  orie  examination 
appeared  to  be  perfect ;  but  on  a  second  examination  the 
next  day,  after  a  little  exercise,  it  gave  evidence  of  slight 
limitation  of  motion. 

Muscular  Stiffness.  It  should  be  borne  in  mind  that 
some  care  is  required  to  discover  slight  limitation  of 
motion  in  very  young  children,  who  are  apt  to  resist 
thorough  examination.  The  resistance  to  motion  due  to 
fright  is,  however,  always  resistance  to  any  motion  of 
the  limb  ;  if  by  slight  force  this  is  overcome,  resistance 
to  rotation  of  a  flexed  thigh,  or  to  extreme  flexion,  will 
not  be  encountered.  A  comparison  of  the  resistance  of 
one  leg  with  thnt  of  the  other  will  reveal  abnormal  re- 
sistance. Limitation  to  motion  at  the  hip- joint,  in  the 
early  stages,  is  recognizable  at  the  extremity  of  the  arc 
of  normal  movement.  And  there  is  limitation  equally 
in  motion  in  all  directions  ;  i.e..,  flexion,  extension,  abduc- 
tion, or  adduction.  The  normal  amount  of  abduction 
is,  however,  slight.  Resistance  to  motion  in  this  direc- 
tion, therefore,  is  an  earl}'  test  of  importance.  Extreme 
abduction,  or  abduction  and  rotation  of  the  thigh  flexed 
at  right  angles  to  the  body,  is  also  a  delicate  test. 


Fig.  4935. — Acetabular  Coxitis. 
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In  young  and  frightened  children,  the  tests  for  limita- 
tion of  motion  at  the  hip-joint  are  best  made  with  the 
child  lying  on  the  mother's  lap,  or  leaning  on  the 
mother's  shoulder  ;  but  ordinarily  the  best  position  is 
with  the  patient  lying  upon  a  hard  flat  surface. 

A  limitation  to  flexion  is  determined  by  flexion  of  the 
normal  limb  on  the  abdomen  to  its  utmost  limit,  and 
afterward  a  repetition  of  the  motion  of  the  susj)ected 
limb.  If  the  limb  is  then  extended  so  that  the  popliteal 
space  be  placed  upon  the  hard  surface  on  which  the  pa- 
tient lies,  there  will  normally  be  no  alteration  of  the  po- 
sition of  the  back  ;  if,  however,  there  is  a  contraction  of 
the  psoas  and  iliacus  muscles,  i.e.,  a  limitation  in  the 
normal  extension  of  the  limb,  the  back  will  be  arched 
up  as  the  popliteal  space  is  pressed  down. 

This  limitation  to  extension  can  also  be  determined  by 
examining  the  patient  lying  upon  the  belly.  If  one 
hand  be  placed  on  the  sacrum  and  the  thighs  be  alter- 
nately raised  from  the  surface  on  which  the  patient  lies, 
a  difference  in  the  amount  of  motion  at  the  hip  with- 
out moving  the  sacrum  can  easily  be  determined.  The 
limit  to  the  amount  of  abduction  or  adduction  is  deter- 
mined by  placing  one  hand  on  the  anterior  superior 
spine  of  the  ilium  on  the  sound  side,  and  with  the 
other  hand  gently  abducting  or  adducting  the  suspected 
limb. 

Careful  inspection  in  the  early  stages  of  hip  disease 
will  sometimes  show  fibrillary  contraction  of  the  muscles 
of  the  thigh  on  sudden  or 
unexpected  movement  of  the 
limb. 

In  the  later  stages  of  hip 
disease  practical  anchylosis 
of  the  joint  takes  place,  there 
being  no  motion  at  the  hip- 
joint.  This  is  due  to  muscu- 
lar spasm  and  disappears 
under  complete  anaesthesia, 
unless  a  permanent  degenera- 
tion of  the  muscle  has  taken 
place,  or  a  fibrous  anchylosis 
of  the  hip- joint  has  begun  to 
be  developed. 

A  limitation  to  rotation  at 
the  hip  is  not  so  readily  de- 
tected in  the  earliest  stages 
of  hip  disease.  Often  the  foot 
can  be  turned  in  and  out  with 
apparently  normal  freedom ; 
if,  however,  the  thigh  be  flex- 
ed upon  the  abdomen,  and  an 
attempt  be  made  to  rotate  the 
femur  and  at  the  same  time 
abduct  it,  at  a  very  early 
stage  unusual  resistance  to 
this  motion  will  be  found  on 
the  affected  side  as  compared 
to  the  normal  side. 

In  examining  the  patient 
for  muscular  stiffness,  the 
clothes  should  be  removed 
and  the  patient  should  lie 
upon  a  hard  surface  (except 
in  the  case  of  an  infant  in 
arms,  as  above  mentioned). 
Attempts  to  move  the  limb 
should  be  made  gradually  and  gently  and  persistently — 
rough  force  only  exciting  resistance  and  making  a  deli- 
cate examination  impossible.  The  most  convenient  or- 
der of  motion  in  examination  is  first  flexion,  then  abduc- 
tion and  abducting  rotation  with  the  thigh  flexed,  then 
extension.  The  suspected  limb  should  be  held  at  the 
ankle  or  knee. 

Altitude.  The  peculiarity  of  the  patient's  attitude  in 
standing  or  lying  in  bed — the  flexion,  abduction,  or  ad- 
duction of  the  limli — in  marked  cases  of  hip  disease  is 
pathognomonic.  In  the  earlier  stages  this  can  usually  be 
noticed  on  careful  watching,  and  the  peculiar  care  with 
which  the  patient  moves  and  steadies  the  limb  with  the 


Fig.  4S.36.— Method  for  EBtimating 
Abduction  or  Adduction. 


sound  limb  in  getting  in  and  out  of  bed,  is  of  diagnostic 
importance. 

The  abduction  of  the  limb  is  usually  not  recognized  by 
the  patient  as  abduction,  but  the  complaint  is  made  that 
the  limb  seems  longer  than  the  other.  The  pelvis  is 
tilted,  which  gives  a  practical  lengthening  of  the  limb. 
In  the  same  way  the  limb  appears  shorter  to  the  patient 
if  adducted.  The  tilting  of  the  pelvis  can  be  recognized 
by  drawing  a  line  from  the  anterior  superior  spine  of  one 
side  to  that  of  the  other.  This  should  be  at  right  angles 
with  a  line  from  the  umbilicus  to  the  symphysis  pubis.*' 

Atrophy.  Atrophy  of  the  muscles  is  an  early  symp- 
tom, and  is  determined  by  measuring  the  circumference 
of  the  thigh,  or  by  inspection  or  palpation  of  the  muscles. 

The  obliteration  of  the  fold  of  the  buttock  mentioned 
in  the  older  writers  is  due  to  this  atrophy,  but  it  is  not 
always  one  of  the  earliest  symptoms. 

A  diminution  of  the  farado-electric  muscular  contrac- 
tility in  the  muscles  of  the  thigh  is  symptomatic  of  hip 
disease  at  an  early  stage. 

The  muscular  atrophy  of  hip- joint  disease  differs  from 
that  of  infantile  paralysis  in  that  it  is  not  as  great,  and 
that  the  power  of  the  muscle  is  not  lost.  The  muscular 
atrophy  is  greater,  as  a  rule,  than  that  of  simple  disuse 
of  the  muscles. 

In  the  earliest  cases  the  atrophy  may  be  so  slight  as  to 
escape  detection  by  the  tape  measure. 

Pain.  The  pain  in  well-marked  hip  disease  is  almost 
invariably  located  at  the  knee  ;  the  cause  of  this  is  not  cer- 
tain, but  it  is  probably  analogous  to  the  pain  referred  to  at 
the  end  of  a  nerve  in  irritation  in  its  course.  Exception- 
ally, the  pain  is  referred  to  the  leg  and  follows  along  the 
course  of  the  sciatic ;  pain  located  at  the  hip  is  excep- 
tional and  is  usually  indicative  of  suppuration  or  the 
pressure  of  an  abscess  under  the  fasciae,  or  of  nervous 
hyperaesthesia. 

"Tenderness  on  jarring  the  hip  is  rarely  an  early  symp- 
tom. Sensitiveness  on  slight  jar  of  the  hip  is  sometimes 
indicated,  previous  to  the  presence  of  conscious  pain,  by 
an  instinctive  wincing  on  the  part  of  the  patient  if  the 
limb  is  jarred.  The  use  of  violently  jarring  the  hip  is 
unnecessary  in  the  examination  of  a  patient  for  hip  dis- 
ease. 

The  "  night  cries  "  characteristic  of  hip  disease  have 
already  been  mentioned  ;  they  are  more  common  in  an 
earlier  stage  of  hip  disease. 

SroeUing.  In  an  early  stage  of  hip  disease  there  is,  as  a 
rule,  no  swelling,  unless  the  affection  is  unusually  rapid 
in  its  course. 

The  glands  in  the  groin  may,  however,  be  found  to  be 
enlarged  on  palpation. 

Swelling  about  the  hip  is  not  uncommon  in  the  later 
stage  of  hip  disease. 

An  apparent  condensation  or  thickening  of  some  of  the 
superficial  tissues,  to  be  felt  on  palpation,  usually  can  be 
found  in  hip  disease  at  a  comparatively  early  stage.  It 
is  common  in  the  region  of  the  tensor  vaginje  femoris. 

To  recapitulate  the  symptoms  on  which  a  diagnosis  of 
hip  disease  is  based,  they  may  be  summed  up  as  follows  : 
1,  Limping  ;  2,  limitation  of  motion  or  stiffness  of  the 
joint  in  all  directions  of  normal  motion ;  3,  peculiarity 
of  attitude  or  distortion  of  the  limb  ;  4,  muscular  atro- 
phy ;  5,  pain  or  sensitiveness. 

Differential  Diagnosis. — A  list  of  the  diseases  which 
have  been  mistaken  for  hip  disease  would  be  a  long  one. 
The  table  on  page  350  indicates  the  means  of  making  a 
difl'erential  diagnosis. 

An  error  in  diagnosis  is  only  possible  in  the  early 
stages,  if  ai]  examination  with  ordinary  care  is  made. 

Sarcoma  of  the  hip  may  at  first  bo  mistaken  for  hip 
disease,  but  there  is  greater  hardness  of  the  swelling  than 
such  as  is  to  be  met  in  early  hip  disease,  and  there  is  an 
absence  of  the  usual  symptoms  of  hip  disease. 

A  differential  diagnosis  between  chronic  sj'novitis  of 
the  hip-joint  and  chronic  epiphyseal  osteitis  is  not  pos- 
sible at  an  early  stage  in  the  disease,  and  is  not  necessary, 
as  the  treatment  is  the  same,  though  the  prognosis  of 
chronic  synovitis  may  be  somewhat  better. 

Periarticular  disease,  which  has  not  yet  attacked  the 
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Diagnostic   Table  of  Affections  of  the  Hip. 


Synovitis. 


Attack 
ually    very 
acute. 


A  diagnosis 
be  tw  een 
chronic  sy- 
novitis and 
chronic  os- 
teitis not 
possible  in 
the      early 


Chronic  Osteitis. 


Occurs  in    chil- 
dren chiefly, 
young  adults. 


or 


Course  less 
chronic. 

Greater  ten- 
dency to  re- 
cover  than 

in  osteitis, 


Attack  usually 
insidious,  limp 
in  gait,  peculiar 
attitude. 


At  times  pain 
in  knee. 


Tenderness      in 
hip  on  jarring. 


Besistance  to 
passive  motion 
equal  in  all  di- 
rections, partic- 
ularly abduc- 
tion and  ex- 
treme rotation. 


Slight  wasting 
of  mascles. 

Adductors  con- 
tracted. 


Characteristic 

attitudes. 


Night  cries. 


CO  X  Be 
senilis. 


Only  in 
old  peo- 
ple. 


No  aup' 
p  n  r  a- 
tion. 

Con  rse 
sub 
acute. 


(Sarcoma 
of  hip) 
P  e  r  i  ar- 
ticular 
disease. 


No  limita- 
tion of  mo- 
tion in  ab- 
duction or 
extreme  ro- 
tation out- 
ward. 
Chiefly 
limited  in 
e  X  t  ension, 
less  so  in 
flexion. 
Stiffness  in 
back. 


Sacro-iliac 
disease. 


No  limita- 
tion of 
mot  ion, 
except  in 
advanced 
stages  of 
the  dis- 
ease. 


More  com- 
mon in 
adults 
and  wom- 
en. 


A 1 1  i  tilde 
peculiar. 

Pain       o 
p  r  eesing 
ilia       to- 
gether. 


Motion 
free. 


Congenital 
dislocation. 


K  e  cognized 
u  s  u  a  1 1  y 
when  child 
first  walks. 


No  pain. 


No     tender- 
ness. 


Usually  free 
motion  at 
hip-joint. 


No  atrophy. 


Infantile 
paralysis. 


In  early 
stages  of  in- 
vasionthere 
may  be  pain 
on  moving 
(for  first 
few  days 
only). 


Motion  at 
hip  abnor- 
mally free. 


M  a.r  k  e  d 

wasting   of 
muscles. 


Hysterical 

coxalgia. 


Hy  per  Ees- 
t  h  e  s  i  a 
wholly  sub- 
jective ;  not 
p  roportion- 
ate  to  ap- 
pearances. 

L  im  i  tation 
g  r  e  a  t  e  r 
than  distor- 
tion or  atro- 
phy would 
justify. 

Certain  sym- 
ptoms are 
e  X  a  g  g  er 
ated,  and 
the  ordin- 
ary type  of 


not  present. 


TTnusual    in 
children. 


Usually 
a  limp. 


No  lim- 
itation 
of  mo- 
tion. 


Perineph- 
ritis. 


Perityph- 
litis. 


Never  any 
joint  ten- 
derness. 


Resistance  to 
motion  in 
e  X  t  e  nsion 

only. 


Besistance 
to  motion 
only  in 
e  X  t  e  n- 
siou. 


Char  acter- 
Istic  defor- 
mity us- 
ually ap- 
pears in  one 
week  after 
first  symp- 
tom ;  tume- 
faction in 
i  1  e  o  costal 
region,  us- 
ually not 
in  thigh. 


Frequently  a 
chill  begins 
the  disease. 


Tumor 
o  n  ly  in 

right  iliac 
region. 

D  istortion 
of  limb 
an  early 
symptom. 


U  s  u  a  I  ly 
0  onstita- 
tionaldis- 
t  urbance 
at  begin- 
ning of 
the  at- 
t  a  c  k, 
p  r  o  m  - 
inent. 


joint  or  the  epiphyses  of  the  joint,  is  recognized  by  the 
fact  that  the  inflammation  Invading  certain  groups  of 
muscles  causes  a  limitation  to  motion  greater  in  one  di- 
rection than  in  another,  while  the  limitation  to  motion  in 
disease  of  the  joint  is  equal  in  all  directions  of  normal 
motion  of  the  joint. 

Under  the  head  of  periarticular  disease  may  be  included 
inflammation  of  bursse,  or  of  lymphatic  glands,  or 
psoas  abscess,  or  psoas  muscular  spasm  from  caries  of 
the  lumbar  spine  (psoitis).  This  latter  disease  is  not  in- 
frequently mistaken  for  hip  disease.  A  careful  exam- 
ination of  the  muscular  spasm  aids  the  diagnosis.  The 
diagnosis  between  true  and  neuromimetic  affections  of 
the  hip  is  at  times  difficult.     In  a  functional  (hysterical) 


trouble  there  is  a  predominance  of  subjective  symptoms 
of  pain,  sensitiveness,  etc.,  and  an  absence  or  relative  in- 
significance of  the  objective  symptoms  of  muscular 
atrophy,  characteristic  attitude,  and  distortion.  The 
stiffness  on  passive  motion  of  the  hip  is  much  greater 
than  would  be  usual  in  an  early  stage  of  hip  disease,  and 
out  of  proportion  to  the  amount  of  unconscious  active 
voluntary  motion. 

It  has  been  supposed  that  an  ansesthetic  will  be  an  aid 
in  the  diagnosis  of  hysterical  coxalgia,  as  the  muscular 
spasm  of  both  hysterical  contraction  and  of  true  hip  dis- 
ease disappears  at  an  early  stage  of  the  affection  under 
an  ansesthetic,  and,  in  a  later  stage,  after  the  muscles  have 
become  permanently  shortened,  some  contraction  remains 
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in  spite  of  au  ana'sthetic.  It  is  true,  however,  tliat  there 
is  much  less  stiffness  under  an  auassthetic  in  neuromi- 
nietic  coxalgia  of  long  duration  than  in  true  hip  dis- 
ease with  active  intlammation  and  osseous  changes  ;  but 
the  latter  can  ordinaril}'  be  recognized  without  ditU- 
culty. 

A  separation  of  the  epiphysis  of  the  femur  at  the  hip 
needs  here  scarcely  more  than  mention,  it  is  a  rare  ac- 
cident occurring  only  before  pubort}',  and  the  symptoms 
are  those  of  intercapsular  fracture  of  the  neck  of  the 
femur,  except  crepitus  is  not  present,  or  is  slight  and  car- 
tilaginous. 

Separation  of  the  epiphysis  from  the  diaphysis  may 
occur  in  juxta-epiphyseal  osteitis,  i.e.,  in  hip  disease.  It 
would  be  recognized"  by  the  fact  that  the  trochanter  has 
suddenly  become  much  higher  on  the  atTected  side  than 
on  the  nornuil. 

The  rare  accident  of  partial  rupture  of  the  adductor 
muscles  of  the  thigh  need  not  be  mistaken  for  hip  dis- 
ease. Although  there  is 
flexion  of  the  thigh  and  ad- 
duction, and  muscular  stiff- 
ness less  than  is  normal, 
}'et  the  absolute  limitation 
to  motion  is  chiefly  from 
the  remaining  fibres  of  the 
injured  muscles,  whicli  are 
spasmodically  contracted 
to  prevent  the  torn  filires 
from  being  stretched  — 
which  is  not  the  case  in 
true  hip  disease. 

Congenital  dislocation  of 
the  hip-joint  need  not  be 
mistaken  for  hip  disease, 
as  the  clinical  history  of  the 
former  is  one  of  continued 
limp  since  the  child  com- 
menced to  walk,  while  in 
hip  disease  the  limping  is 
not  congenital.  There  are 
also  no  .symptoms  of  mus- 
cular stiffness  or  limitation 
of  motion  of  the  hip  in  con- 
genital dislocation — in  fact 
no  symptoms  of  hip  disease 
except  the  limp. 

The  same  may  be  said  of 
shortening  of  the  limb  from 
retarded  growth.'"* 

It  is  important,  in  an  ex- 
amination for  hip  disease, 
to  determine  the  amount 
of  permanent  injur}'  which 
the  disease  has  already  in- 
flicted. The  amount  of 
enlargement  of  the  acetabulum  and  absorption  of  the  head 
of  the  femur  which  has  taken  place,  may  be  estimated  by 
determining  the  amount  of  subluxation.  If  the  patient 
lie  upon  the  well  side,  and  a  line  be  drawn  over  the  sus- 
pected hip  (the  thigh  being  somewhat  flexed),  from  the 
anterior  superior  spine  to  the  most  prominent  part  of 
the  tuberosity  of  the  ischium,  it  should  pass  just  above 
the  upper  margin  of  the  trochanter  ;  if  the  trochanter  is 
above  this  line,  it  is  an  evidence  of  subluxation. 

The  amount  of  abduction  or  adduction  shoidd  also  be 
determined.  Tliiscan  be  calculated  liy  means  of  degrees 
on  the  arc  of  a  circle  designed  for  the  i>urpose  ;  a  more 
ready  way  is,  however,  furnished  l)y  means  of  the  foUow- 
ingtable.  The  patient  should  lie  straight  on  a  table  with 
the  legs  parallel.  Real  bime  shortening  should  be  esti- 
mated by  a  tape  measure,  and  ap|)areut  shortening  should 
also  be  estimated  (by  measuring  from  the  umbilicus  to 
each  malleolus).  If  the  apparent  shortening  is  greater  than 
the  real,  adduction  of  the  disea.ird  limb  in  pirseiU  ;  if  it  is 
less,  abduction  is  present.  To  estimate  the  amount  of  either 
present,  measure  from  one  anterior  superior  iliac  spine  to 
the  other,  and  estimate  in  inches  the  difference  between 
the  real  and  the  apparent  shortening.     C^ousidt  the  table, 
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tal  DiBlocatiun  oE  the  Hip.  (From 
a  photograph.) 


and  where  the  two  columns  opposite  each  of  these  figures 
intersect  will  be  found  the  angle  of  the  deformity."" 
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In  a  similar  way  the   flexion  of  the  thigh  may  be  es- 
timated as  follows  ;  '"' 

Lay  the  patient  on  his  back  i>n  a  table  or  any  flat  sur- 
face, and  then  raise  the  disea.scd  leg  by 
the  heel  until  the  lumbar  vertebne  touch 
the  table.     Having  placed  the  child  in 
this  position,   measure  off  two  feet  on 
the  external  aspect  of  the  leg  with  a 
tape  measure  with  the  zero  of  the 
tape  on  the  table  at  A,  and  note 
the    point 


B  ;  from 
here  meas- 
ure the  per- 
pendicular 
distance  in 
inches  t  o 
the    table 

C.  Consult  Table  I.,  and  oppo.site  the  number  of  inches 
found  by  measuring  B  C,  will  be  found  the  number  of 
degrees  "representing  the  flexion  of  the  diseased  leg  from 
the  normal  position. 

T<:hk   II. 
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If  the  leg  is  so  short  that  it  is  impracticable  to  measure 
off  twenty'four  inches,  we  can  measure  to  a  point  on  the 
leg  distant  twelve  inches,  from  the  table  ;  ascertain  the 
distance  to  the  tal)le  in  a  perpendicular  line  just  as  be- 
fore, double  this  distance,  and  hiokin  the  table  as  before. 

A  recognition  of  the  exislcucc  of  an  abscess  in  the 
vicinity  of  the  hiji-joinl  is  to  be  made  by  palpation.  In 
acetabular  hip  disease,  examination  of  the  rectum  will 
often  reveal  the  presence  of  an  abscess  projecting  into 
the  pelvic  cavity. 
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II.  Synovitis  of  tJie  Hip-joint. — Serous  Synovitis  of  the 
hip-joint  is  not  common.  The  existence  of  chronic  tu- 
bercular synovitis  of  the  hip-joint  has  been  questioned, 
but  there  seems  to  be  no  reason  why  such  an  affection 
may  not  well  exist  and  escape  detection,  for  the  oppor- 
tunity for  post-mortem  examinations  does  not  occur  un- 
til after  the  disease  has  involved  the  whole  joint. 

Chronic  synovitis  of  the  hip-joint  not  extending  to  the 
bone  is  an  uncommon  affection.  In  a  majority  of  cases, 
its  existence  must  be  an  inference  rather  than  a  positive 
diagnosis.  The  writer  has  had  under  observation  five 
cases  with  the  usual  symptoms  of  hip  disease  at  an  early 
stage,  viz.,  limping  gait,  muscular  atrophy,  stiffness, 
simulation  of  motion  at  the  joint,  peculiar  and  charac- 
teristic attitude,  and  slight  pain  persisting  for  months ;  and 
yet  complete  recovery  took  place.  In  one,  death  occurred 
from  intercurrent  disease  six  months  later,  and  the  re- 
mains of  a  synovitis,  in  thickening  and  congestion  of  a 
part  of  the  synovial  membrane,  were  found. 

The  course  of  acute,  subacute,  or  chronic  synovitis  "" 
of  the  hip-joint  (if  limited  to  the  synovial  membrane  and 
not  extending  to  the  cartilage  or  bone)  is  not  as  pro- 
tracted as  that  of  epiphyseal  osteitis. 

Synovitis  of  the  hip-joint  from  traumatism  may  occur 
in  sprains  and  contusions  ;  the  extent  and  course  of  such 
synovitis  depend  upon  the  nature  and  amount  of  the  in- 
.iury.  In  patients  with  tubercular  predisposition,  such 
injuries  may  produce  tubercular  disease.  In  certain 
cases,  a  synovitis  of  this  sort  passes  away  without  per- 
manent injury  ;  in  other  cases,  permanent  disease  or 
anchyloses  remain. 

III.  Chronic  Rheumatoid  Arthritis  of  the  Hip-joint — 
morbus  coxae  senilis,  chronic  rheumatoid  arthritis — occurs 
chiefly  in  people  of  middle  age  or  older ;  it  may  be  limited 
to  the  hip,  constituting  morbus  coxae  senilis,  or  may  be 
combined  with  affections  of  other  joints.  The  symptoms 
met  are  those  already  mentioned  as  encountered  in  an 
early  stage  of  hip  disease.  Tlje  disease  never  leads  to 
suppuration,  but  may  to  deformity  and  painful  locomo- 
tion. In  the  lightest  forms  the  disease  may  be  a  self- 
limited  one,  disappearing  after  a  short  subacute  attack  ; 
but  ordinarily,  the  course  is  long  and  frequently  a  per- 
manent disabilit)'  of  the  limb  is  left.  * 

Loose  CartUages  in  the  hip- joint  are  so  exceptional  as 
to  be  simply  anatomical  curiosities. 

Knee-Joint. — The  common  chronic  affections  of  the 
knee-joint  are  the  following  :  1,  Chronic  synovitis,  with 
or  without  effusion  ;  2,  hydrops  articuli ;  3,  epiphyseal 
osteitis  ;  4,  chronic  rheumatoid  arthritis.  Besides  these 
primary  disease  of  the  cartilage  may  occur.  Displace- 
ment of  the  menisci,  loose  bodies  in  the  joint,  may  give 
rise  to  joint  inflammation.  Charcot's  disease  is  not  un- 
common in  tabes  dorsalis.  Cysts  connected  with  the 
knee-joint  should  be  also  mentioned. 

The  knee-joint  deserves  especial  notice  inasmuch  as  it 
is  the  largest  and  most  exposed  joint  in  the  body,  and 
the  one  most  frequently  attacked,  if  we  may  consider 
Schullers's  figures  (referred  to  above)  as  representative. 

Anatomically,  it  should  be  noted  that  the  joint  surfaces 
forming  it  are  nearly  flat,  and  the  facets  in  the  tibia 
shallow.  Owing  to  this  fact,  the  tibia  is  easily  drawn 
backward  and  flexed  by  the  hamstring  muscles,  the 
flexors  of  the  leg  being  much  stronger  than  the  ex- 
tensors,"" and  also  rotated  outward,  constituting  the 
common  and  troublesome  deformity  which  is  the  char- 
acteristic one  after  tumor  albus,  the  result  of  the  persist- 
ent muscular  spasm.  Certain  cases  of  "  internal  derange- 
ment," as  Hey  called  it,  of  the  knee-joint  (and  sometimes 
of  others  as  well)  have  been  reported  since  his  original 
paper  in  1803.  The  cause  seems  to  be  in  certain  cases 
the  traumatic  tearing  away  of  one  of  the  semilunar 
cartilages  from  its  marginal  attachments ;  and  from  hav- 
ing thus  become  able  to  slip  backward  or  inward,  it 
does  so  in  certain  movements  of  the  joint,  getting  be- 
hind the  condyle  or  into  the  intercondyloid  notch,  and 


*  For  a  case  of  unusual  variety  of  arthritis  deformans  of  botti  hips, 
vide  a  report  by  Monies  in  the  Boston  Medical  and  Surgical  Journal,  No- 
vember 18,  1886. 


giving  rise  to  the  symptoms  described  in  the  clinical  his- 
tory. 

In  other  cases,  owing  to  repeated  attacks  of  synovitis, 
the  attachments  of  the  semilunar  cartilages  become 
loosened,  and,  allowing  the  cartilages  to  slip,  cause  the 
same  symptoms. 

Mr.  Brodhurst  reported  a  case  where  a  laceration  of  the 
cartilage  took  place,  and  a  piece  of  cartilage  loosely  at- 
tached caused  the  same  sort  of  symptoms.'" 

Dislocations  of  the  semilunar  cartilages  are  not  un- 
common."" 

The  knee  is  the  joint  which  is  by  far  the  oftenest  af- 
fected by  "  internal  derangement,"  but  cases  of  it  in  the 
elbow  and  temporo-maxillary  joint  are  on  record. 

Chronic  Synovitis.  Simple  chronic  serous  synovitis  is 
often  the  sequel  of  the  acute  or  subacute  form.  Idiopa- 
thic in  origin,  or  possibly  due  to  exposure  to  wet  or  cold, 
it  occurs  at  any  age,  either  in  children  or  adults,  gener- 
ally under  forty.  It  may  occur  at  any  time  after  an  in- 
jury or  strain.  The  earliest  symptoms  are,  usually,  im- 
paired motion  and  pain  ;  occasionally,  a  loss  of  strength 
is  complained  of.  The  pain  is  not  severe  unless  the  joint 
is  excessively  used,  and  it  is  relieved  by  rest.  Later,  swell- 
ing, increased  surface  temperature,  and  redness  of  the 
skin  appear.  Tenderness  may  not  be  marked,  except  in 
the  acute  stages.  If  neglected,  acute  inflammation,  even 
of  a  purulent  type,  may  result.  There  may  be  moderate 
muscular  atrophy.  After  a  time,  in  some  cases,  the 
swelling  slowly  disappears  with  the  absorption  of  the 
effusion.  The  patient  no  longer  has  pain  or  tenderness. 
The  mobility  of  the  joint  is  restored.  In  many  cases 
this  recovery  is  not  permanent,  for,  after  a  period  of 
weeks  or  months,  a  recurrence  of  the  attack  occurs,  and 
ultimate  recovery  only  follows  after  several  such  exacer- 
bations. Generally,  where  no  constitutional  tendency  to 
disease  exists  to  change  the  character  of  the  affection, 
the  joint  finally  becomes  normal. 

Chronic  synovitis  presents  itself  in  various  forms. 
There  may  or  may  not  be  effusion  ;  the  effusion  may  be 
serous,  sero- purulent,  or  completely  purulent,  according 
to  the  violence  of  the  affection 

In  tubercular  synovitis,  suppuration  is  almost  certain  to 
occur,  with  thickening  of  the  synovial,  subsynovial,  or 
periarticular  tissues,  and  the  formation  of  abscess  with 
spontaneous  opening  and  the  development  of  sinuses. 
The  disease  (tubercular  synovitis)  usually  extends  to  the 
cartilage  and  bone,  giving  rise  to  a  train  of  symptoms 
analogous  to  those  to  be  observed  in  chronic  epiphyseal 
osteitis. 

Synovitis  of  the  knee-joint  may,  however,  remain  inde- 
finitely in  a  subacute  condition,  with  a  slight  amount  of 
effusion,  and  accompanied  by  thickening  of  the  synovial 
membrane,  which  sometimes  is  gelatinous  in  appearance. 
A  large  amount  of  serous  effusion  may  take  place,  with 
slight  inflammatory  symptoms,  and  the  affection  may 
resemble,  clinically,  the  simple  non-inflammatory  effu- 
sion termed  "  water  on  the  knee." 

The  clinical  course  of  chronic  synovitis  necessarily 
varies,  as  it  does  pathologically.  It  may  be  the  result 
of  an  acute  attack,  or  it  may  more  commonly  begin  insid- 
iously, the  patient  complaining  at  first  of  an  impairment 
of  strength  and  slight  pain ;  presently  there  is  a  limping 
gait,  with  slight  tenderness  on  pressure  at  the  knee, 
usually  over  the  inner  condyle  ;  impairment  of  motion  at 
the  limb  is  to  be  noticed  ;  the  limb  is  slightly  flexed  at 
the  knee,  and  there  is  usually  swelling  apparent  at  the 
knee,  to  be  demonstrated  by  measurement.  Muscular 
atrophy  of  the  muscles  of  the  thigh  and  calf  occurs,  and 
the  disease  may  progress  gradually  to  complete  stiffness, 
or  there  may  be  an  intercurrent  attack  of  acute  synovitis 
with  attendant  exacerbation  of  symptoms. 

Hydrops  articuli  differs  clinically  from  the  ordinary 
type  of  synovitis  in  that  there  is  rarely  any  pain  ;  the 
symptoms  may  develop  gradually,  there  being  no  com- 
plaint except  a  slight,  hardly  noticeable  one,  of  loss  of 
strength.  The  characteristic  effusion  gradually  devel- 
ops, disappearing  slowly,  or  remaining  for  a  long  time 
unchanged.  Sometimes,  however,  the  effusion  appears 
without    premonition    and  disappears   equally  rapidly. 
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Muscular  atrophy,  impairment  of  motion,  pain  or  tender- 
ness, may  all  be  absent,  there  being  no  evidence  of  trouble 
except  the  effusion  in  the  joint. 

Epiphyseal  Osteitis.  The  commonest  affection  of  the 
knee  in  children  is  the  classical  ' '  white  swelling  "  of  the 
older  writers.  It  may  be  either  a  diffuse  osteitis  or  one  lim- 
ited to  certain  portions  of  the  epiphysis,  and  the  femoral 
or  tibial  epiphyses  are  attacked  witli  equal  frequency. 
In  rare  instances  the  patella  has  been  primarily  attacked. 

Epiphyseal  osteitis  of  the  knee-joint  begins,  as  a  rule, 
insidiously,  with  stiffness  and  limp  in  gait.  The  disease 
may  be  limited  for  years,  and  be  displayed  by  an  enlarge- 
ment of  the  condyles  or  head  of  the  tibia,  or  it  may  ex- 
tend and  involve  the  whole  joint ;  occasioning  severe 
pain,  swelling  of  the  periarticular  tissues,  effusion  in  the 


Fig.  4939. — Broaion  of  the  Cartilages  in  Knee-joint  Disease. 

joint,  periarticular  abscess,  distortion  of  the  limb,  i.e., 
flexion  and  subluxation ;  and  ending  in  a  natural  cure  with 
fibrous  or  bony  anchylosis  and  a  distorted  limb,  which 
may  be  more  or  less  serviceable,  according  to  the  distor- 
tion ;  or  the  affection  may  result  in  so  extensive  suppura- 
tion as  to  endanger  life  from  septic  or  amyloid  changes. 
Sometimes  an  attack  of  severe  pains  supervenes,  repre- 
senting an  acute  stage,  and  the  limb  is  flexed  at  the  knee, 
hot  and  tender  to  the  touch,  and  sensitive  to  any  jar. 
This  stage  gradually  subsides,  and  there  is  left  impair- 
ment of  motion,  if  not  complete  stiffness.  Characteristic 
of  chronic  epiphysitis  of  the  knee,  if  it  persists  for  any 
length  of  time,  is  enlargement  of  the  bone. 

In  some  instances,  one  of  the  condyles  is  enlarged  more 

than  the  other — usually  the  internal   condyle — causing 

knock-knee.     In  the  severer  cases,  suppuration  follows, 

with  the  establishment  of  sinuses.    The  disease  progresses 
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Pig.  4940. — Subluxation  in  Knee-joint 
Disease.    (Schreiber.) 


to  a  cure  with  a 
stiffened  limb, 
or  the  destruc- 
t  i  v  e  process 
may  become  so 
extensive  that 
excision  or  am- 
putation is  re- 
quired. 

Muscular  at- 
rophy   invari- 
ably occurs. 
Spasm  of  the  muscles 
occurs  and  results,  in  se- 
vere cases,  in  a  subluxa- 
tion of  the  tibia  backward 
from   constant    contrac- 
tion   of    the    hamstring 
muscles  (Fig.  4940). 

The  pain  of  the  affec- 
tion is,  except  during  the 
acute  exacerbations,  not 
severe,  though  pain  on 
jarring  the  limb  is  com- 
mon, as  is  also  tenderness 
on  pressure  at  the  inner 
side  of  the  knee. 

The  swelling  at  the 
knee,  unless  suppurative 
synovitis  be  added  to  the 
affection,  differs  from 
that  of  synovitis  with  ef- 
fusion, in  that  the  swell- 
ing is  of  the  bone  and  soft 
periarticular  tissues,  and 
not  within  the  joint.  In 
the  latter  case  fluctuation 
can  readily  be  determined 
by  palpating  on  both 
sides  of  the  patella,  the 
limb  being  so  placed  that  the  quadriceps  extensor  muscle 
is  reflexed.  If  the  effusion  is  large,  as  in  chronic  serous 
synovitis,  the  patella,  when  the  muscles  holding  it  are 
relaxed,  can  be  depressed  on  pressing  on  it,  as  it  floats 
above  the  fluid  within  the  joint.  In  effusion  the  shape 
of  the  swelling  is  characteristic.  It  is  most  prominent 
on  botli  sides  of  the  patella,  being  limited  by  the  tendon 
of  the  quadriceps  extensor  mus- 
cle and  by  the  ligamentum 
patellae. 

Chronic  Bheumaioid  Ar 
thritis. — The  pathologi 
cal    appearances    m 
chronic  rheumatoid 
arthritis  have  al 
ready  been  de 
scribed.  They 
are    found 
more   char- 
acteristically 
developed  in 
the  knee  than 
in  any  other 
joint.     The 
disease  always 
develops    grad 
ually  in    persons 
of     niddle    life    or 
older.      Occasionally 
it  is  seen  in  children 
but   in   connection  with 
the  involvement    of  other 
joints,  not   as  a  monarticular 
affection.     Effusion  is  not  the 
rule,  though  it  may  exception- 
ally occur.      Enlargement  of  the 
joint    is    almost    constant.     The 
symptoms  are    rarely    acute,    the 
most  marked  being 'a  limping  in 


Fig.  4941.— Subluxa- 
tion  of  Knee. 
Cross  Section. 
(Schreiber.) 
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gait,  a  sense  of  stiffness,  especially  after  sitting  for  some 
time,  limited  motion,  and  eventually  an  irregular  enlarge- 
ment in  tlie  contour  of  the  joint.  The  pain  present  is 
usually  caused  by  motion  or  jar,  and  is  absent  when  the 
joint  is  at  rest. 

The  disease  is  chronic,  and  not  subject  to  acute  exa- 
cerbations. 

It  sometimes  produces  complete  disability  from  con- 
traction of  the  limbs,  which  are  often  strongly  flexed. 

The  affection  of  the  knee  occurring  in  tabes  dorsalis 
clinically  differs  from  chronic  rheumatic  arthritis  but 
little,  except  that  the  disease  is  often  much  more  destruc- 
tive, causing  complete  disability  with  practical  destruc- 
tion of  the  joint. 

Diagnosis. — A  diagnosis  of  affections  of  the  knee  joint 
is  based  on  limp  in  gait,  stiffness,  change  in  contour  of 
the  joint,  pain,  tenderness ;  the  prominence  of  these 
symptoms  being  dependent  upon  the  activity  of  the  af- 
fection. Limping  may  be  considered  a  constant  symp- 
tom, although  in  the  mildest  cases  of  hydrops  articuli  it 
is  slight.  The  same  may  be  said  of  limitation  of  motion 
at  the  knee.  Pain  or  tenderness  are  not  constant  symp- 
toms in  the  earlier  stages  and  milder  forms  of  affections 
at  the  knee. 

Differential  Diagnosis. — Gross  errors  in  diagnosis  in 
affections  of  the  knee  are  not  common,  as  a  thorough  ex- 
amination of  the  joint  is  readily  made.  The  distinction 
between  a  synovitis  with  effusion  and  a  chronic  osteitis, 
is  based  on  the  size  and  shape  of  the  swelling.  A  diag- 
nosis between  a  subacute  synovitis  without  effusion  and 
an  epiphyseal  osteitis,  at  an  early  stage,  is  difficult  or  im- 
possible. It  should  be  borne  in  mind,  however,  that  in  a 
pure  synovitis  there  is  thickening  of  the  synovial  mem- 
brane without  enlargement  of  the  bone,  and  in  pure  epi- 
physitis the  reverse  is  true  if  the  epiphysitis  is  well  de- 
veloped. 

Periarticular  disease  (inflammation  of  burste,  periar- 
ticular abscesses)  is  to  be  distinguished  from  true  articu- 
lar disease  in  that  there  is  little  or  no  stiffness,  and  the 
swelling,  if  present,  does  not  bear  the  relation  to  the  pa- 
tella that  occurs  when  there  is  fluid  beneath  the  patella. 

Functional  disease  (hysterical,  neuromimetic)  of  the 
knee,  is  to  be  recognized  by  the  absence  of  objective 
symptoms,  and  the  prominence  of  subjective  symptoms. 

Diagnostic  Symptoms  in  Chronic  Diseases  of  the  Knee. 


Synovitis. 


Pain  and  tender- 
ness usually. 


Hydrops. 


No  pain  or  ten- 
derness. 


Marked     limita-i Little  limitation 
tion  of  motion.  I     of  motion. 


Flexion  of  limb. 
Limp. 


No  peculiarity  of  Flexion  of  limb, 
attitude. 


Epiphyseal 
osteitis. 


Little  tenderness 
and  usually  no 
pain.  Some- 
times noctur- 
nal pain. 

Marked  limita- 
tion of  motion. 


No  limp. 


Slight  muscular|No  muscular 
atrophy.  atrophy. 

Patella   floats  it  Patella  floats, 
much  effusion 
present.  j 

Quad  ri  1  a  t  er  a  IJQ  u  adrilatera  1 
shaped  swell-;  shaped  swell- 
ing, soft.  I    ing,  soft. 

No  cedema  ofiNo  oedema  of 
skin.  skin. 


Marked  limp. 


Marked  muscu- 
lar atrophy. 

Patella  does  not 
float. 

Swelling  irregu- 
larly ovoid,  or 
hard. 

CBdema  of  skin 


Periarticular  in- 
flammation. 


Tenderness.  Some 
pain  on  forced 
motion. 


Little  or  no  general 
limitation  of  mo- 
tion. 

No  flexion  of  limb, 
unless  on  popli- 
teal side  of  joint. 

May  be  some  limp 
if  extensive  peri- 
articular disease. 

No  atrophy. 

Patella  does  not 
float. 

Swelling  irregular, 
if  any. 

No  general  oedema 
of  skin. 


Loose  Bodies. — The  knee-joint  is  the  favorite  seat  for  the 
cartilaginous  bodies  known  as  loose  bodies,  or  floating 
cartilages.  These  vary  in  size  and  in  number,  being 
sometimes  found  in  very  large  numbers.  Billroth  men- 
tions one  as  large  as  the  os  calcis ;  ordinarily  they  are 
comparatively  small. 

They  occasion  suffering  by  becoming  occasionally 
caught  between  the  femur  and  the  tibia,  and  occasion- 
ally they  give  rise  to  an  attack  of  synovitis  with  effusion. 


These  attacks  vary  in  frequency.  The  pain  is  sometimes 
quite  severe  and  the  disability  complete.  It  is  relieved 
when  the  cartilage  is  freed  from  the  position  in  which 
it  has  been  caught,  which  will  happen  often  after  a  slight 
twist  of  the  limb  which  the  patient  learns  by  experience 
how  to  perform. 

Ordinarily  the  trouble  is  only  a  transitory  one,  not  re- 
curring frequently,  but  in  severe  cases  it  may  cause  great 
disability  from  frequent  recurrence. 

Loose  cartilages  can  sometimes  be  felt  on  palpating 
the  joint. 

Disease  of  iJte  Meniscus. — A  few  cases  have  been  re- 
ported of  primary  disease  of  the  semilunar  cartilages ; 
the  disease  was,  however,  only  demonstrated  after  open- 
ing the  joint. 

Displacement  of  tlie  Semilunar  Cartilages. — Displace- 
ment of  the  menisci,  though  not  a  usual  affection,  may 
occur,  and  give  rise  to  severe  pain  and  synovial  effusion. 
This  is  probably  the  cause  of  the  obscure  trouble  which 
has  been  described  as  an  "  internal  derangement  of  the 
knee-joint."  The  symptoms  resemble  those  occasion- 
ally seen  following  loose  cartilages,  viz.,  sudden  severe- 
pain,  inability  to  use  the  limb,  and  often  a  troublesome 
synovitis. 

Hey  describes  the  affection  of  ' '  internal  derangement " 
of  the  knee  as  due  to  some  alteration  "  which  prevents 
the  condyles  of  the  femur  from  moving  freely  in  the 
hollow  formed  by  the  semilunar  cartilages,  and  articular 
depressions  of  the  tibia.  An  unequal  tension  of  the 
lateral  or  cross  ligaments  of  the  joint,  or  some  slight 
derangement  of  the  semilunar  cartilage,"  may  explain 
the  symptoms. 

This  affection  has  become  more  common  since  the 
prevalence  of  lawn  tennis  as  a  sport. 

Cysts  of  the  t/bani.— Subsynovial  cysts  may  be  formed 
about  the  knee-joint  as  about  other  joints  ;  they  may  en- 
large and  produce  an  unusual  appearance  in  the  shape  of 
the  joint.  In  many  instances  they  are  connected  with 
the  joint  by  a  small  opening  ;  a  common  place  for  such 
cysts  is  in  the  popliteal  space. 

It  should  be  remembered  that  a  number  of  bursse  are 
to  be  found  about  the  knee-joint,  and  may  become  en- 
larged. 

Slipping  of  the  Patella. — Slipping  of  the  patella  to  the 
side  sometimes  occurs  as  a  sequela  of  a  laxity  of  the 
ligaments  about  the  capsule  of  the  knee-joint,  and  a  loss 
of  tension  of  the  quadriceps  extensor  muscle. 

It  is  an  annoying  rather  than  a  painful  affection,  though 
•it  may  at  times  cause  a  synovitis. 

Ankle-joint. — The  diseases  of  the  ankle-joints  are, 
either  synovitis,  osteitis,  or  the  af- 
fections, chiefly  periarticular,  in- 
volving   the   tissues  about  the 
joint,  tendons,  bursa;,  etc. 

Simple  synovitis  of  the  ankle- 
joint  is  not  common.     When 
it  is  present  it  is  usually  the 
result  of  injury.     Owing  to 
the  anatomical  relations  of 
the  parts,  serous  or  puru- 
lent   effusion    can  take 


place  only  to  a  limited 
extent.      Periarticular 
swelling  is  a  marked 
and  early  symptom, 


Pio.  4943.— Ankle-joint  Disease.    (Schreiber.) 

owing  to  the  fact  that  the  soft  parts  next  the  joint  are 
not  hidden  under  a  thick  layer  of  muscle  or  fat. 
Pain  on  motion  occurs  prominently  in  acute  synovitis. 
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but  in  chronic  synovitis  a  certain  amount  of  motion  is 
possible  without  pain,  but  the  motion  of  the  joint  is 
limited. 

Swelling  or  puflBness  of  the  tissues  in  front  and  be- 
hind the  malleoli  is  to  be  noticed  (Pig.  4943),  and  some- 
times tenderness  on  pressure. 

Chronic  fungous  synovitis  may  exist,  but  if  it  persists 
a  long  time,  it  extends  to  the  cartilage  and  bone. 

Osteitis. — ^In  patients  with  tubercular  diathesis,  slight 
injury  to  the  foot  may  develop  an  osteitis,  either  of  the 
astragalus  or  of  the  lower  end  of  the  tibia.  This  may 
come  from  an  extension  of  the  disease  from  the  synovial 
membrane,  or  it  may  originate  in  the  bone  ;  other  ad- 
jacent bones  may  become  involved,  as  the  os  calcis,  and 
scaphoid,  cuboid,  or  cuneiform  bones. 

The  affection  is  usually  painless,  except  where  a  large 
periarticular  abscess  has  been  developed  ;  it  is  character- 
ized by  limping,  a  limitation  to  the  motion  of  the  joint, 
and  a  swelling  of  the  ankle  ;  this  swelling  is  uniform 
around  the  ankle,  except  where  an  abscess  is  pointing  on 
one  side.  The  depressions  in  the  contour  of  the  ankle  in 
front  and  behind  the  malleoli  disappear  in  the  swelling, 
and  the  foot  is  extended  and  slightly  abducted.  Some 
weight  can  be  borne  on  the  limb  in  the  early  stages,  but 
if  the  disease  becomes  extensive  the  limb  cannot  be  used 
to  bear  weight.  The  foot  in  affections  of  the  ankle-joint 
usually  assumes  a  position  with  the  toes  pointing  down- 
ward, and  in  chronic  cases  with  the  foot  slightly  rolled 
outward  (in  the  position  of  equino-valgus). 

Chronic  rheumatic  arthritis  rarely  affects  the  ankle- 
joint. 

Diagnosis. — The  recognition  of  disease  of  the  ankle  is 
dependent  on  the  usual  symptoms  of  limping,  limitation 
of  motion  of  the  joint,  stiffness,  swelling  of  the  limb, 
pain,  and  tenderness.  The  prominence  of  these  symp- 
toms varies  with  the  activity  and  extent  of  the  disease. 

Teno-synovitis  gives  rise  to  swelling  around  the  ten- 
dons affected  in  functional,  neuromimetio,  or  hysterical 
affection  of  the  joint ;  there  may  be  some  puffiness  of  the 
skin,  heat,  hypersesthesia  and  pain  on  movement  of  the 
foot ;  but  extreme  change  in  contour  of  the  ankle  is  not 
present,  and  the  pain  is  chiefly  that  of  apprehension.  A 
functional  affection  of  the  joint  may  result  from  sprains 
and  fractures  if  treated  too  long  by  fixation.  A  diagnosis 
between  synovitis  without  effusion  and  osteitis  is  not  easily 
made,  and  is  not  necessary  for  treatment.  Effusion  is 
recognized  by  palpation  of  the  parts  of  the  ankle  where 
the  synovial  capsule  can  be  distended,  that  is,  in  front 
and  behind  the  malleoli,  and  on  both  sides  of  the  tendo 
Achillis  and  of  the  tendons  in  the  front  of  the  foot. 

Periarticular  disease  is  to  be  recognized  by  the  localiza- 
tion of  the  tenderness,  which  is  not  to  be  found  uniformly 
over  the  region  of  the  most  exposed  portion  of  the  joint, 
and  by  the  fact  that  swelling,  if  present,  is  not  uni- 
formly diffused  around  the  ankle. 

A  localization  of  the  situation  of  the  osteitis,  i.e.,  w-hether 
it  is  in  the  articular  end  of  the  tibia  or  tibial  surface  of 
the  astragalus,  is  not  possible,  but  in  the  earlier  stages  it 
is  possible  to  recognize  the  fact  if  the  disease  is  limited  to 
the  anterior  surface  of  the  astragalus  (the  portion  articu- 
lating with  the  scaphoid),  from  the  fact  that  in  the  latter 
case  the  motion  at  the  tibio-astragaloid  articulation  is 
free.  This  is  certainly  the  case  where  the  os  calcis  alone 
is  involved. 

In  oases  of  osteitis  in  the  distal  part  of  the  foot  the  swell- 
ing when  present  involves  this  part  of  the  foot  entirely, 
or  to  a  greater  extent  than  the  ankle. 

ScAPHO-ctiNBiPORM  ARTICULATION.  —  Brichscn  and 
Gosselin  have  described  a  rare  affection  of  this  compli- 
cated articulation.  Motion  at  the  ankle  is  free,  but  weight 
cannot  be  borne  in  severe  cases  by  the  foot.  At  a  later 
stage  the  front  of  the  foot  becomes  swollen."' 

MeTATARSO  -  PHALANGEAL      ARTICULATIONS.  —  These 

joints  are  occasionally  attacked  as  a  result  of  injury.  In 
chronic  rheumatoid  arthritis  they  may  also  be  attacked. 
Inflammation  of  the  metatarsophalangeal  articulation  of 
the  great  toe  takes  place  as  a  result  of  the  distortion  of 
the  toe  called  "  hallux  valgus,"  or  in-toe,  the  result  of  im- 
perfect shoeing,  and  also  secondarily  to  the  affection  com- 


monly known  as  bunion.  A  chronic  rheumatoid  arthritis 
of  the  joint  is  common,  and  it  is  a  favorite  seat  for  gout. 
An  anchylosis  of  this  joint  occurs  in  adolescents,  proba- 
bly a  sequela  to  a  long-continued  subacute  inflammation. 
Nothing  especial  need  be  said  of  inflammation  of  the  pha- 
langeal articulations,  except  that  they  are  not  common. 

Shoulder-joint.  —  Chronic  serous  synomtis  of  the 
shoulder  is  a  rare  affection,  most  frequently  met  with 
in  young  children,  either  as  a  sequel  of  an  acute  attack, 
or  as  a  slow,  persistent  process,  beginning  with  slight 
symptoms  easily  disregarded. 

Pain  is  either  absent,  or  so  slight  as  to  often  escape  at- 
tention. The  earliest  symptom  to  attract  notice  is  stiff- 
ness, observed  particularly  in  forced  movements,  as  in 
placing  the  hand  on  the  head,  etc.  A  slight  fulness  about 
the  joint  may  be  detected  at  this  time,  the  humero-pectoral 
groove  being  indistinct,  and  the  depression  below  the 
acromian  obliterated.  Although  an  increase  of  surface 
temperature  may  often  be  detected,  its  absence  is  of  little 
importance,  the  joint  being  so  thoroughly  covered.  As 
the  disease  progresses  the  case  presents  an  exaggeration 
of  the  early  symptoms,  motion  becomes  more  restricted, 
swelling  increases  as  effusion  takes  place,  the  shoulder 
appearing  broader,  and  elevations  replacing  the  natural 
depressions.  Atrophy  of  the  deltoid  and  scapular  mus- 
cles gradually  occurs,  but  to  a  less  extent  than  in  the 
forms  of  osteitis. 

As  the  joint  is  easily  kept  quiet,  the  symptoms  gradu- 
ally subside  after  several  months,  and  the  person  recovers 
with  a  stiff  joint. 

Purulent  synovitis  may  follow  acute,  subacute,  and 
chronic  synovitis,  or  develop  in  septic  or  pysemic  condi- 
tions. 

Duplay  has  described  as  periarthritis  of  the  shoulder- 
joint  a  condition  of  stiffness  not  infrequently  seen  after 
comparatively  slight  injuries.  Pain  accompanies  motion 
beyond  a  certain  limit.  The  amount  of  articular  motion 
is  apparently  greater  than  is  actually  possible,  owing  to 
the  mobility  of  the  scapula,  which  moves  with  the  humer- 
us. Raising  the  arm  above  the  level  of  the  clavicle  is 
difficult,  as  well  as  turning  the  arm  behind  the  back. 
Atrophy  of  the  muscles  is  present,  and  at  times  some 
spontaneous  pain.  The  arm  becomes  of  comparatively 
little  use. 

The  diagnosis  of  periarthritis  is  not  based  on  patholog- 
ical evidence,  and,  judging  from  clinical  analogy,  it  seems 
fair  to  infer  that  the  affection  may  include  the  synovial 
membrane,  constituting  a  chronic  synovitis  as  well  as  a 
periarthritis. 

Osteitis. — The  general  symptoms  of  osteitis  of  the  shoul- 
der differ  in  no  way  from  those  in  the  usual  form  of  this 
disease  in  other  more  commonly  affected  joints  ;  but 
stiffness  at  the  joint  is  less  noticeable  on  account  of  mo- 
bility of  the  scapula.  The  disease  is  insidious,  extremely 
chronic,  and  prone  to  suppuration,  and  decided  impair- 
ment of  the  joint  is  certain  to  result.  Young  children  are 
most  frequently  the  subjects,  but  adults  are  not  exempt. 

The  forms  of  osteitis  of  the  shoulder,  whether .  begin- 
ning in  the  epiphysis  or  in  the  articular  surfaces,  or  sec- 
ondary to  synovial  disease,  undoubtedly  present  more 
or  less  characteristic  symptoms,  but  information  is  not 
at  present  sufficient  to  make  definite  distinctions  easy. 
The  more  common  varieties  of  this  disease  begin  as  an 
epiphysitis,  or  as  a  fungous  synovitis.  The  history  of  a 
preceding  injury  is  frequently  obtained,  but  is  by  no 
means  a  necessary  factor  in  a  typical  case.  The  earliest 
sign  of  this  disease  is  pain,  of  a  dull  aching  character, 
which  is  usually  aggravated  at  night,  and  is  referred 
either  to  the  joint  itself,  or  to  the  middle  of  the  arm  near 
the  insertion  of  the  deltoid.  In  many  cases  this  symp- 
tom is  absent,  or  very  slight,  and  probably  in  these  the 
origin  of  the  disease  is  in  the  synovial  membrane.  About 
this  time  the  child  is  noticed  to  use  the  arm  much  less, 
and  upon  examination  a  certain  amount  of  stiffness  is 
found.  A  slight  increase  of  surface  temperature  may  be 
detected,  but  the  thickness  of  the  coverings  of  the  shoul- 
der-joint renders  this  uncertain.  The  deltoid  and  scap- 
ular, muscles  early  show  signs  of  atrophy,  even  at  this 
There  will  usually  be  found  a  tenderness,  fre- 
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quently  localized  over  a  small  area,  and  it  is  of  ten  a  promi- 
nent symptom,  especially  in  epiphyseal  disease.  The  pa- 
tient instinctively  holds  the  arm  at  rest,  and  any  attempt 
at  passive  motion  provokes  muscular  spasm,  and  if  this 
attempt  is  persisted  in,  the  humerus  and  scapula  are  seen 
to  move  together. 

Early  in  the  disease,  a  change  in  contour  of  the  joint 
becomes  apparent,  and  is  due  to  enlargement  of  the  head 
of  the  humerus  as  well  as  to  muscular  atrophy.  This 
enlargement  may  not  be  symmetrical,  perhaps  more  of- 
ten presenting  localized  swelling  representing  the  situ- 
ation of  the  disease. 

The  course  of  the  disease  is  slow,  the  early  symptoms, 
which  were  perhaps  slight,  become  more  pronounced ;  this 
is  particularly  true  of  the  swelling  and  stiffness.  The 
amount  and  character  of  the  swelling  depend  upon  the 
course  of  the  disease.  The  stifEness  may  increase  to  com- 
plete, or  almost  complete,  loss  of  motion  of  the  humerus 
on  the  scapula.  When  the  swelling  is  due  to  effusion 
within  the  joint,  the  shoulder  appears  fuller  and  broader 
than  normal ;  it  is  seen  best  in  looking  down  on  the  pa- 
tient ;  and  the  natural  depressions  in  front  and  behind  the 
joint  become  either  obliterated  or  the  sites  of  prominences. 

In  the  epiphyseal  form  of  the  disease,  suppuration  is 
the  rule,  but  it  is  not  common  in  the  other  forms.  The 
subsequent  history  depends  on  this  result.  When  sup- 
puration does  not  occur,  the  symptoms  gradually  sub- 
side, the  swelling  disappears,  and  recovery  takes  place 
after  several  months,  leaving  a  stiff  joint. 

If  suppuration  occurs,  the  patient  complains  more  of 
pain,  and  the  swelling  increases.  The  prominence  of 
the  swelling  will  depend  on  the  direction  taken  by  the 
pus,  but  will  be  found  collected  in  the  axilla,  under  the 
deltoid,  or  along  its  anterior  edge.  When  the  pus 
breaks  through  into  the  cavity  of  the  joint,  the  ordinary 
signs  of  a  purulent  sj'novitis  supervene.  The  subse- 
quent course  is  slow,  the  result  depending  on  the  extent 
of  the  carious  process,  which  may  terminate  soon  after 
evacuation  of  the  pus,  or  continue  to  complete  destruc- 
tion of  the  head  of  the  humerus. 

The  possible  results  are  :  recover}-  with  a  simple  stiff 
joint  ;  anchylosis,  deformity,  and  impaired  muscular 
power  ;  entire  destruction  of  the  head  of  the  bone  ;  later, 
arrest  of  development  of  the  humerus. 

Chronic  Sheumaiic  Arthritis  of  Shoulder. — Xext  to  the 
knee,  the  shoulder  is  the  most  frequent  seat  of  this  dis- 
ease, which  appears  usually  after  the  middle  period  of 
life. 

Frequently  there  will  be  the  previous  or  hereditary 
history  of  rheumatic  tendency,  but  again,  nothing  of 
the  kind  can  be  traced.  When  one  shoulder  alone  is  af- 
fected, a  history  of  injury  is  the  rule,  but  in  the  poly- 
articular forms  this  is  not  to  be  expected. 

The  disease  may  first  manifest  itself  to  the  patient  as 
a  slight  attack  of  joint  pain,  tenderness,  and  stiffness, 
and  from  this  condition  pass  into  the  slow  chronic  course, 
with  occasional  exacerbations  ;  or  it  may  begin  insidious- 
ly. The  amount  of  pain  varies,  is  more  or  less  persistent, 
but  not  constant,  and  is  dull  and  heavy,  usually  worse  at 
night.  Stiffness  appears  at  this  time  with  the  pain  ;  at  first 
it  is  only  slight,  and  is  noticed  in  forced  movements,  as 
when  the  arm  is  raised  above  the  level  of  the  shoulder. 
Both  pain  and  stiffness  are  more  noticeable  after  a  period 
of  rest. 

From  the  appearance  of  these  symptoms  the  progress 
of  the  disease  is  slow,  extending  over  months  before 
marked  change  occurs.  As  the  disease  advances  the  mus- 
cles waste,  and,  in  severe  cases,  to  a  very  marked  degree. 

A  creaking  or  crackling  sensation,  on  both  active  and 
passive  motion,  is  almost  always  found  ;  it  is  best  de- 
tected by  placing  the  hand  over  the  joint.  The  amount 
of  this  varies  considerably  in  different  cases,  but  does  not 
seem  to  have  any  definite  relation  to  the  prominence  of 
the  subjective  symptoms. 

Later  in  the  disease,  when  the  characteristic  osseous 
changes  occur,  the  arm  can  be  raised  but  a  short  distance 
from  the  side,  and  the  loss  of  muscular  power  is  very 
great.  Swelling  independent  of  bone  enlargement  some- 
times occurs,  and  is  due  to  effusion  within  the  cavities 


of  the  synovial  membrane,  but  is  not  a  common  occur- 
rence, and  usually  appears  late  in  the  disease. 

When  these  changes  have  taken  place,  a  characteristic 
appearance  of  the  joint  is  found.  The  head  of  the  hu- 
merus is  more  prominent  in  front  of  the  joint,  while 
behind  is  a  depression  as  if  the  head  of  the  bone  was 
displaced  forward,  while  the  shoulder  droops  ;  this  being 
due  both  to  ligamentous  changes  and  loss  of  muscular 
force. 

Among  the  results  which  may  occur  from  the  change 
in  the  bone,  is  separation  of  the  acromion,  and  displace- 
ment of  the  long  head  of  the  biceps  from  its  groove,  and 
its  subsequent  rupture. 

The  shoulder  is  not  infrequently  the  seat  of  urethral 
arthritis,  and  of  Charcot's  disease,  but  differs  in  no  way 
in  the  cour.'ie  and  symptoms  from  the  same  in  the  more 
commonly  affected  joints. 

Elbow- JOINT. — A  subacute  synovitis  of  the  elbow  is 
not  an  uncommon  occurrence  after  a  blow  or  sprain. 
The  symptoms  are  pain,  swelling  from  the  effusion 
within  the  joint,  and  stiffness.  The  disease  continues 
several  weeks  or  months,  and  may  gradually  subside,  but 
is  liable  to  leave  considerable  impairment  of  motion. 

Purulent  synovitis  may  appear  in  this,  as  in  other 
joints,  from  the  usual  exciting  causes. 

An  osteitis  frequently  follows  an  injury  to  the  joint, 
but  in  many  cases  appears  with  no  apparent  cause.  It 
usually  occurs  in  young  children. 

The  disease  may  begin  with  pain,  but  this  is  not  se- 
vere, and  often  is  entirely  absent.  Limitation  of  exten- 
sion of  the  forearm  is  a  constant  and  early  symptom,  mo- 
tion in  this  direction  being  distinctly  restricted  when 
flexion,  pronation,  and  supination  are  free.  A  slight  in- 
crease of  surface  temperature  is  usually  found,  but  its 
absence  does  not  exclude  the  disease. 

Careful  examination  will  reveal  a  slight  amount  of 
swelling  even  at  this  stage  of  the  disease,  shown  by  ful- 
ness and  thickening  on  either  side  of  the  triceps,*"  and, 
looking  at  the  elbow  from  behind,  the  joint  appears 
broader  than  normal.  As  in  other  joints,  wasting  of 
muscles  occurs  rapidly,  and  in  severe  forms  of  the  dis- 
ease is  very  great,  especially  on  the  forearm. 

As  the  disease  progresses,  the  stiffness  increases,  mo- 
tion in  other  directions  is  resti'icted  and  resisted  by  mus- 
cular spasm,  and  the  joint  is  held  at  an  angle  of  about 
140°.  Starting  pains  may  be  added  to  the  other  symp- 
toms, and  become  the  source  of  great  discomfort.  The 
whole  joint  becomes  Involved  in  the  swelling,  the  en- 
largement assuming  a  fusiform  shape,  and  displaying  a 
greater  prominence  on  the  lower  radial  side  of  the  joint . 
As  the  cartilages  disappear,  and  the  carious  process  in  the 
articular  extremities  of  the  bone  becomes  established,  the 
signs  of  abscess  soon  appear. 

Chronic  rheumatic  arthritis  of  the  elbow,  in  its  course 
and  symptoms,  presents  no  difference  from  the  same  dis- 
ease in  the  shoulder. 

It  is,  however,  a  less  frequent  seat  Of  the  disease,  and 
is  one  of  the  joints  least  liable  to  be  affected  alone.  The 
position  assumed  is  flexion. 

Urethral  arthritis  is  very  prone  to  be  located  in  the  el- 
bow, in  this  respect,  perhaps,  ranking  second  to  knee 
only.     A  stiff  joint,  held  in  flexion,  is  the  usual  result. 

Wrist- JOINT. — Osteitis  of  the  bones  of  the  wrist  occurs 
not  infrequently  as  the  result  of  injury  by  blow  or  sprain, 
and  as  a  secondary  affection  to  disease  of  the  synovial 
membrane,or  primarily  from  tubercular  disease.  Its  onset 
is  usually  so  insidious  that  the  presence  of  the  disease  is 
often  not  suspected  until  considerably  advanced.  In 
other  cases  a  slight  amount  of  pain  may  call  attention  to 
the  part,  or  some  peculiarity  in  the  manner  of  using  the 
hand  is  observed.  Examination  will  reveal  a  limitation 
to  full  extension.  Other  motions  may  be  perfect. 
Wasting  of  the  muscles  of  the  arm  will  also  be  found. 

If  the  disease  is  further  advanced,  deformity  and 
swelling  will  be  added  to  the  other  signs.  The  hand  is 
held  flexed  on  the  forearm  at  an  angle  of  one  hundred 
and  twenty  to  one  hundred  and  thirty  degrees.  Swell- 
ing appears  first  in  the  depressions  between  the  tendons. 
Later,  measurement  will  show  the  joint  to  have  increased 
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in  circumference,  and  there  is  a  fulness  of  outline  espe- 
cially on  the  dorsal  surface,  and  in  destructive  disease 
the  swelling  extends  up  on  the  forearm  and  down  on 
the  hand.  Suppuration  is  very  liable  to  occur,  and  the 
course  of  the  disease  is  usually  long  and  slow.  Recov- 
ery may  take  place  without  suppuration  having  occurred, 
in  which  case  the  strength  of  the  hand  will  suffer  less. 
Flexion  of  the  hand  on  the  forearm  is  the  usual  position, 
and  motion  of  the  fingers  is  more  or  less  interfered  with. 

Chronic  Bheumatie  Arthritis. — The  wrist  is  a  common 
seat  of  this  affection,  with  the  ordinary  symptoms  of 
pain,  swelling,  stiffness,  creaking,  etc.  Weakness  of 
the  hand  is  frequently  complained  of.  Stiffness  is  more 
marked  in  pronation  and  supination,  motion  in  this  di- 
rection being  limited  before  flexion. 

When  deformity  has  occurred  the  wrist  is  generally 
flexed,  and  the  distal  ends  of  the  radius  and  ulna  are 
enlarged  and  project  backward.  Frequently' the  hand 
is  adducted,  this  often  being  associated  with  a  similar 
distortion  of  the  fingers. 

The  wrist  is  one  of  the  joints  liable  to  the  attacks  of 
urethral  arthritis.  The  joint  is  usually  left  flexed  at 
about  one  hundred  and  thirty  degrees,  and  considerable 
wasting  of  muscles  of  the  forearm  may  remain. 

Phalangeal  Articulations.  — Owing  to  their  exposed 
position  to  sprains,  blows,  etc.,  the  phalangeal  joints  are 
frequently  found  enlarged,  slightly  deformed,  and  stiff, 
extension  being  limited. 

Chronic  Rheumatic  Arthritis. — The  hand  is  a  very 
common  seat  of  this  affection,  the  disease  often  begin- 
ning in  one  or  two  joints  of  one  finger,  and  some  time 
elapsing  before  others  are  attacked.  The  joints  become 
much  enlarged,  and  distortion  usually  occurs  to  the  ulnar 
side,  this  adduction  being  chiefly  in  the  metacarpo-pha- 
langeal  joint. 

The  fingers  remain  permanently  distorted,  becoming 
flexed  or  adducted  or  both  ;  the  second  phalanges  of  the 
fingers,  as  well  as  of  the  thumb,  are  usually  extended, 
giving  a  characteristic  appearance  to  the  hand. 

StBRNO  -  clavicular   and   AGROMIO  -  CLAVIOULAK 

Joints. — Enlargement  of  these  joints  sometimes  occurs 
in  persons  accustomed  to  hard  work  with  their  upper 
extremities.  Inflammation  of  the  sterno-clavicular  ar- 
ticulation, followed  by  suppuration  and  caries,  is  occa- 
sionally observed,  but  it  presents  no  unusual  symptoms. 
Chronic  rheumatic  arthritis  may  occur  in  either  of  these 
joints,  causing  pain  and  stiffness,  enlargement,  and  weak- 
ness of  the  upper  extremity.  The  sterno-clavicular  joint 
is  not  an  infrequent  seat  of  urethral  arthritis. 

Articulation  of  the  First  and  Second  Pieces  op 
THE  Sternum. — Disease  in  this  situation  is  rare,  but  has 
been  described  by  Mr.  Hilton.  Symptoms  were,  pain 
about  the  sternum  especially  severe  on  forced  or  sudden 
respiratory  exertion,  and  great  tenderness  over  the  joint. 
Recovery  took  place. 

Temporo-maxillary  Articulation. — By  far  the 
most  common  affection  is  chronic  rheumatic  arthritis ; 
other  diseases  are  rare. 

Tibberculovs  disease  may  occur,  secondary  to  disease  of 
the  ramus  or  ear. 

Subluxation  occurs  from  relaxation  of  the  ligaments, 
usually  in  young  people — frequently  in  women.  The  pa- 
tient suddenly  finds  himself  unable  to  close  the  mouth. 
If  unilateral  deviation  from  the  median  line  be  present, 
the  jaw  is  unduly  prominent.  A  tendency  to  this  acci- 
dent, once  established,  is  usually  permanent. 

Chronic  Rheumatic  Arthritis. — Females  are  more  prone 
to  these  affections  than  males,  and  young  feeble  sub- 
jects as  well  as  old.  One  or  both  sides  may  be  the 
seat  of  the  disease.  The  usual  symptoms  of  pain,  stiff- 
ness, crackling,  are  present.  There  may  be  some  gen- 
eral fulness  about  the  joint,  but  deformity  rarely  occurs  ; 
local  tenderness  on  pressure  also  occurs  sometimes.  A 
sensation  of  grating  is  sometimes  complained  of  by  pa- 
tients. In  extreme  cases  anchylosis  is  reported  to  re- 
sult. 

Vertebral  Articulations. — French  writers  have 
described  an  acute  or  subacute  inflammation  of  the  ver- 
tebral articulations,  but  the  affection  must  be  an  uncom- 


mon one.  Inflammation  of  the  vertebral  articulations  oc- 
curs in  the  course  of  gonorrhceal  rheumatism.  Chronic 
rheumatic  arthritis  of  the  vertebral  articulations  has  been 
described  by  writers  on  the  subject,  particularly  by 
Adams.'"  Rosenthal '"  mentions  cases  where  peripheral 
neuralgic  pains  are  apparently  dependent  on  nerve-pres- 
sure consequent  on  rheumatoid  alterations  in  the  verte- 
bral articulations.  There  is  marked  stiffness  in  the  mo- 
tions of  the  spine.  Complete  anchylosis  of  the  spine 
may  result,  and  accompanying  this  is  usually  to  be 
found  an  anchylosis  or  limited  motion  at  the  articula- 
tions of  the  ribs  with  the  vertebra'."" 

Sacro-iliac  Articulation. — For  a  consideration  of 
disease  of  this  joint  the  reader  is  referred  to  the  article 
on  the  subject  in  Volume  VI. 

Symphysis  Pubis. — Inflammation  of  this  joint  has 
been  described.  It  occurs  in  pyaemia,  and  rarely  idio- 
pathically  (see  Holmes's  "  System  of  Surgery,"  Article, 
Diseases  of  Joints).  A  relaxation  of  this  joint  may  oc- 
cur in  pregnancy. 

Sacro-coccygbal  Joints. — Inflammation  of  this  ar- 
ticulation has  been  mentioned  as  following  injury. 

Treatment. — On  the  subject  of  treatment  of  chronic 
diseases  of  the  joints,  it  may  be  said  that  in  cases  influ- 
enced by  constitutional  states  constitutional  treatment  is 
manifestly  indicated,  and  the  reader  is  referred  to  the 
articles  on  Tuberculosis,  Rheumatism,  and  Gout  for  de- 
tails of  appropriate  medication.  It  is  self-evident  that 
the  better  the  patient's  health  is,  the  better  the  patient's 
chances  of  recovery  are,  even  in  affections  compara- 
tively localized.  In  tuberculous  joint  affections  the  ben- 
efit of  fresh  air  and  exercise  is  particularly  to  be  borne 
in  mind. 

The  general  methods  for  surgical  and  local  treatment  of 
chronic  diseases  of  joints  may  be  enumerated  as  follows  : 

1,  local  applications  (counter-irritation,  cauterization,  in- 
unctions, frictions,  massage,  subcutaneous  injections)  ; 

2,  compression  ;  3,  fixation  ;  4,  protection  from  jar  ;  5, 
distraction  (extension).  In  addition  to  these  the  opera- 
tive measures,  aspiration,  incision,  excision,  and  amputa- 
tion, are  needed  at  times. 

Local  Applications.— The  benefit  to  be  derived  from 
local  applications  comes  chiefly  from  an  alteration  in  the 
circulation  of  the  parts  and  a  relief  of  a  condition  of  con- 
gestion, if  such  exist.  Blisters,  counter-irritation,  and 
cauterization  play  less  of  a  part  in  modern  therapeutics 
than  formerly,  but  in  certain  cases  they  appear  to  afford 
relief. 

Friction  and  massage,  in  certain  cases  apparently,  in 
improving  the  circulation,  improve  also  the  condition  of 
the  joint.  It  is  probable  that  in  this  way  galvanism  is 
beneficial. 

Ignipuncture  in  joint  affections  has  been  recently 
recommended  by  Kolomin,  for  epiphyseal  osteitis,  espe- 
cially in  the  foot  and  wrist  in  children.  In  cases  of 
chronic  synovitis  with  absence  of  pain  and  tenderness,  it 
is  not  recommended  by  the  advocate  of  the  method.  An 
anaesthetic  should  be  used,  and  a  Paquelin  cautery  should 
be  the  instrument  selected,  and  either  superficial  punct- 
ures, burning  the  soft  infiltrated  tissues  round  the  joint 
can  be  used,  or  deep  punctures  extending  to  the  bone  and 
marrow,  the  latter  after  trephining  the  sound  bone.  Anti- 
septic dressings  should  be  applied.  Either  a  number  of 
punctures  can  be  made,  or  a  few  deep  ones,  according  to 
the  condition  of  the  disease. '"  The  method  has  also  been 
used  by  Oilier,  who  divides  the  skin  and  sound  tissues 
with  a  knife,  and  if  necessary  the  bone  should  be  exposed 
and  thorough  antiseptic  cleansing  should  be  carried  out. 
Oilier  and  Vincent  regard  the  method  of  more  use  in 
certain  diffuse  cases  of  tubercular  epiphysitis  than  that 
by  the  curette."* 

The  benefit  of  inunctions  is  probably  that  of  frictions 
generally,  namely,  the  establishment  of  an  improvement 
in  circulation  and  the  diminution  of  congestion.  The 
application  of  moist  heat,  poultices,  wet-pack,  is  often 
agreeable.  And  if  there  is  inflammatory  heat  in  the 
part,  cold  compresses,  irrigation,  or  the  ice-bag  are  ad- 
vantageous ;  the  cold  douche  or  cold  applied  by  means 
of  Leiter's  coil. 
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The  subcutaneous  injection  of  solutions  of  iodoform 
into  tubercular  granulation  tissue  has  been  recommended 
In  fungous  diseases  of  joints,  but  the  results  reported  have 
not  brought  the  method  beyond  the  experimental  stage. 

In  the  view  of  initiating  the  spontaneous  cure  of  fun- 
gous granulations  in  tuberculous  joint  disease  by  calcifi- 
cation, Kolischer  has  in  a  number  of  cases  injected  sub- 
cutaneously  a  concentrated  solution  of  calcium  phosphate 
at  the  seat  of  the  disease.  The  solution  is  as  follows  : 
75  grains  of  neutral  phosphate  of  calcium  are  dissolved 
in  twelve  ounces  of  water,  and  enough  phosphoric  acid  is 
added  until  a  perfect  solution  is  obtained.  Nine  minims 
of  dilute  phosphoric  acid  (Austrian  Pharmacopoeia)  are 
added  with  3  ounces  more  of  water.  The  whole  solution 
is  sterilized  by  boiling  and  injected  into  the  fungous  tis- 
sue by  means  of  a  syringe  with  a  platinum  needle.  The 
joint  is  dressed  with  gauze  wet  in  a  solution  like  the 
above,  except  that  90  minims  more  of  dilute  phosphoric 
acid  should  be  added.  There  is  a  great  deal  of  pain  after 
the  injection,  and  morphia  is  usually  necessary.  Fever 
and  induration  of  the  tissues  follows.  KoUischer  and 
Del.  Lone  report  successful  cases.'" 

The  injection  of  solutions  of  iodine  into  the  joint  cav- 
ity is  a  remedy  which  was  occasionally  used  in  former 
times,  but  it  fell  into  disuse. 

Of  late  the  irrigation  of  joints  with  aseptic  solutions 
has  been  advised  and  practised.  Solutions  of  carbolic 
acid,  1  to  20,  or  of  corrosive  sublimate,  1  to  1,000,  are 
used.  Hager  reports  the  injection  through  a  small  trocar 
of  such  solutions  with  benefit  in  cases  of  relaxation  of 
the  shoulder  and  of  the  temporo-maxillary  joint. ''° 

Compression. — Compression  promotes  absorption  of 
fluid  in  oedematous  tissues  and  effusion.  It  can  most 
readily  be  applied  to  the  knee  by  means  of  rubber  ban- 
dages or  other  elastic  compresses.  Dried  compressed 
sponges  bandaged  around  a  knee  and  then  wet,  will,  by 
expansion,  produce  pressure  in  cases  of  chronic  syno- 
vitis of  the  knee-joint  or  hydrops  articuli,  and  are  occa- 
sionally used.  Elastic  cloth  or  flannel  bandages  can  be 
used,  but  sheet  rubber  bandages  will  be  found  best.  In 
arranging  compression,  it  is  important  that  the  pressure 
should  be  exerted  chiefly  on  the  synovial  membrane  and 
affected  tissues,  and  not  on  the  more  prominent  healthy 
parts  of  the  bone.  To  arrange  this  rolls  of  cotton  are 
sometimes  needed,  and  the  bandage  is  to  be  placed  in  the 
depressions  of  the  joint,  as  at  both  sides  of  the  patella  or 
malleoli. 

Fixation. — Fixation,  i.e.,  the  prevention  of  motional 
a  joint,  is  indicated  in  all  active  inflammatory  conditions 
of  a  joint.  In  subacute  conditions  of  inflammation  a 
limited  amount  of  careful  motion  is  not  injurious,  the 
amount  of  motion  varying  according  to  the  state  of  the 
joint.  Sudden,  violent,  or  jerky  motion  is,  however,  in- 
jurious. 

In  cases  of  synovitis  pure  and  simple,  there  is  mani- 
festly greater  indication  for  fixation  than  for  protection, 
the  reverse  being  true  in  epiphyseal  osteitis.  Passive  mo- 
tion, massage,  active  motion,  and  forcible  motion  of  a 
joint,  all  may  be  indicated  in  stages  of  convalescence,  for 
the  purpose  of  breaking  up  and  stretching  adhesions 
which  glue  the  ends  of  the  bones  together,  or  to  diminish 
the  thickening  of  the  synovial  membrane.  Motion  being 
a  normal  function  in  a  joint,  it  is  manifest  that  as  much 
motion  should  be  permitted  as  is  compatible  with  the  in- 
flammatory state.  The  question  when  fixation  should  be 
interrupted  and  passive  or  active  motion  allowed,  is  one 
of  judgment  in  each  case.  It  should,  however,  be  borne 
in  mind  that  passive  motion  begun  too  early,  or  employed 
with  too  great  force,  is  apt  to  increase  the  existing  syno- 
vitis, and  the  ultimate  recovery  of  the  joint  is  retarded 
rather  than  hastened.  It  should  also  be  remembered 
that  the  absence  of  pain  or  tenderness  does  not  indicate 
the  absence  of  osteitis  and  the  safety  of  unprotected  mo- 
tion in  a  joint.  Bone  is  not  a  sensitive  structure,  and 
there  is  comparatively  little  increase  of  sensitiveness 
accompanying  a  subacute  localized  osteitis.  Verneuil 
has  called  attention  to  the  danger  of  too  frequeut  and 
early  use  of  forcible  passive  motion,  and  has  laid  great 
stress  on  the  undue  fear  of  the  formation  of  anchylosis 


(ankylophobia,  as  he  terms  it)  from  fixation  of  the  limb. 
He  claims  that  anchylosis  results  from  inflammation,  and 
that  the  best  way  to  prevent  anchylosis  is  to  check  in- 
flammation, which  is  most  readily  done  by  rest  and  fixa- 
tion. That  anchylosis  does  not  invariably  take  place 
simply  from  rest,  is  shown  by  the  fact  that  in  the  limbs 
of  hemiplegics,  where  immobility  is  unavoidable,  anchy- 
losis does  not  result,  except  when  chronic  rheumatic  ar- 
thritis is  combined  ;  but  in  the  joints  stifllness  results 
after  too  long  fixation  in  fractures,  partly  from  traumatic 
inflammation,  partly  from  periarticular  contraction.'" 

Passive  motion  is  of  more  use  in  combating  periar- 
ticular contractions  than  in  cases  of  pure  arthritis,  and  it 
is  for  the  prevention  of  these  chiefly  that  passive  motion 
is  advisable.  But  it  is  also  true  that  motion  is  a  normal 
function  of  a  joint,  and  that  its  tissues  are  not  in  normal 
condition  unless  this  function  is  brought  into  use. 

Protection. — Protection  from  the  jar  incidental  to  loco- 
motion is  of  importance  in  osteitis  of  the  joints  of  the 
lower  extremities,  except  in  the  latest  stage  of  conval- 
escence ;  and  fixation,  that  is,  prevention  of  flexion  or 
extension,  or  the  normal  motion  of  the  joint,  is  impor- 
tant in  the  acute  stages  of  synovitis.  The  importance 
of  protection  is  often  overlooked  in  the  supposition  that, 
if  a  knee  or  ankle  is  fixed  by  a  stiff  bandage,  the  patient 
can  bear  weight  upon  the  limb,  forgetting  that  in  an  os- 
teitis jar  to  the  inflamed  epiphyses  is  more  injurious 
even  than  motion.  The  simplest  method  of  protection 
in  affections  of  the  lower  extremity  is  by  the  use  of 
crutches,  but,  as  will  be  seen  under  the  headings  of  indi- 
vidual joints,  other  more  convenient  means  can  be  used. 
Protection  from  jar  in  joints  of  the  upper  extremity  is 
readily  effected  by  the  means  used  for  fixation. 

Distraction. — The  "  distraction  "  of  the  bones  forming 
a  joint,  that  is,  the  pulling  them  apart,  is  manifestly  de- 
sirable when  the  inflamed  epiphyses  are  being  crowded 
together,  either  by  jar  or  muscular  pressure.  Exagger- 
ated pressure  of  two  inflamed  bony  surfaces  of  a  joint 
upon  each  other  increases  the  danger  of  necrosis,  and  the 
extent  of  the  destructive  osteitis,  by  diminishing  from 
pressure  the  blood-supply  proper  to  the  separation  of  the 
inflamed  parts,  and  the  development  of  the  formative  or 
cicatricial  osteitis,  from  which  a  cure  is  to  be  expected. 
In  certain  joints,  as  the  elbow,  sacro-iliac,  symphysis 
pubis,  distraction  is  impracticable,  and  in  certain  others, 
as  the  knee  and  shoulder,  it  is  not  diflBcult,  and  in  the 
hip  it  is  of  great  importance  in  cases  of  epiphyseal  os- 
teitis. In  pure  synovitis,  where  there  is  no  danger  of  ex- 
tension to  the  bone,  there  is  little  need  of  distraction. 
This,  however,  is  a  rare  condition  in  the  larger  joints,  if 
extensively  inflamed. 

The  operative  procedures,  aspiration,  arthrectomy, 
and  arthrotomy,  will  be  considered  severally  under  the 
headings  of  each  joint,  where  they  are  to  be  borne  in 
mind  as  therapeutic  methods. 

The  employment  of  these  several  methods  varies  not 
only  in  the  different  affections  of  the  joints,  but  also  in 
the  different  joints,  certain  methods  being  especially 
adapted  to  the  anatomical  conditions  of  certain  joints  ; 
the  subjects,  therefore,  will  be  separately  considered  un- 
der the  heads  of  the  variotis  joints. 

Treatment  of  Chronic  Diseases  of  the  Hip- 
joint. — Chronic  Epiphyseal  Osteitis. — Chronic  epiphyseal 
osteitis  (hip  disease  par  excellence),  the  most  formidable 
joint  disease  to  be  encountered,  demands  all  of  the  surgi- 
cal resources  at  command.  The  indications  in  treatment 
of  hip  disease  are  to  furnish,  severally,  fixation,  distrac- 
tion (extension),  protection  for  the  benefit  of  the  patient's 
general  condition  ;  to  prevent  and  correct  deformity  ;  to 
allow  locomotion  as  far  as  is  compatible  with  the  surgi- 
cal indications,  and  to  meet  such  complications  as  peri- 
articular inflammation,  abscess,  and  sequestra,  as  may 
arise. 

Treatment,  it  is  manifest,  should  be  adapted  so  that  it 
can  be  continued  not  only  during  the  active  and  subacute 
stages  of  the  disease,  but  also  during  the  convalescent 
period,  and  until  the  affected  joint  is  able  to  stand  the 
jars  incident  to  locomotion  without  fear  of  recurrence  of 
the  disease. 
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Fixation. — Tlie  means  generally  \ised  for  lixation  are  : 
1.  Plaster  of  Paris  bandages,  or  leather  and  metal  splints 
applied  to  the  liip,  pelvis,  and  thigh,  for  fixation.  3. 
The  Thomas  splint,  'i.  Goutliere  de  Bonnet,  "  wire  cui- 
rass," or  some  modification  of  it. 

Plaster  bandages.  These  furnish  an  imperfect  form  of 
fixation,  as  they  do  not  tirudy  hold  the  trunk  above  the 
pelvis,  and,  owing  to  the  possible  motion  of  the  lumbar 
spines,  the  pelvis  is  able  to  move  within  the  bandage,  thus 
allowing  motion  of  the  acetab\duin  and  distortion  of  the 
limb.     This  is  eipially  true  of  leather  splints  of  this  sort. 

Thomas  Splint.  Tlie  Thomas  hip-splint,  introduced 
by  Jlr.  Thomas,  of  Liverpool,  is  an  ap[diancc  used  in 
England,  and  has  many  points  of  usefulness.  It  does 
not,  however,  furnish  complete  fixation,  nor  does  it  pre- 
vent the  occurrence  of  subluxation,  or  counteract  tlie 
spasmodic  niusctilar  contraction  of  the  muscles  connect- 
ing the  lower  extremity  with  the  pelvis— so  important  a 
feature  in  hip  disease.  The  appliance,  however,  prevents 
motion  of  any  noticeable  amount,  enables  the  patient  to 
be  lifted  without  jarring  the  hip,  and  prevents  flexion  of 
the  thigh.  In  certain  acute  cases  the  pain  may  be  in- 
creased by  the  Thomas  splint,  from  the  fact  of  the  im- 
perfect fixation  furnished.  The  leg  and  thigh  are  tirndy 
held  by  the  appliance,  i.e.,  the  flat  rod,  to  which  they  are 
bandaged.  This  rod  extends  up  the  trunk,  and  cannot 
be  so  firmly  fixed  to  the  trunk  but  that  some  motion  is 
possible  at  its  upper  end,  as  the  patient  turns  in  bed  or 
moves.     Jlotiou  of  the  upper  end  of  the  rod  is,  of  course, 


Fig.  494.3.— The  Thomas  Splint      Fig.    4a  14.— The  Thomas  Splint    ki<- 
Applied.     Front  view.  plied,     i'oeterior  view. 

communicated  to  the  lower,  and  the  joint  may,  in  this 
way,  be  twisted  and  jarred  by  the  long  lever  attached  to 
the  thigh.* 

Wire  Cuirass.  The  Goutti^re  de  Bonnet,  or  wire  cui- 
rass, furnishes  excellent  fixation. f  It  is,  however,  cum- 
bersome and  expensive,  and  has  the  defect  of  not  thor- 
oughly  giving   the   benefit   which   can   be  afforded    by 

*  A  substitute  for  the  Thomas  splint,  made  of  stout  iron  wire,  intro- 
dueed  by  Dr.  A.  T.  Cabot,  o£  Boston,  will  be  found  of  use  iu  the  case  of 
smaller  children,  and  is  more  readily  fixed  than  the  ordinary  Thomas 
splint, 

+  For  a  modified  and  improved  wire  cuiraas,  see  Nicaise,  Revue  de 
Chirurgie,  10  Janvier,  1888. 


distraction,    in    relieving    the    increased  iulra-articular 
pressure. 

Dixt/itriioii.. — All  the  aliovc  methods  of  attem])ted  fix- 
ation overlook  tin.'  injurious  infiuencc  of  muscidar  spasm 
of  the  muscles  about  the  hip,  in 
spasmodically  jarring  the  hip- 
joint,  and  iu  exerting  an  undue 
pressure  by  crowding  the  in- 
ilamed  epiphysis  of  Ihe  femur 
against  the  acelaliulum.  This 
rcrtcx  spasm  of  the  muscles  about 
a  joint  is  con.stant  in  all  inflamed 
joints  surrounded  by  muscles.  It 
is  of  special  imiiortance  in  hip 
disease,  from  the  slrenglh  of  the 
muscles  about  the  joint.  Such 
spasm  prevents  rest  of  the  joint, 
increases  the  pressure  on  the  iu 
flamed  bone,  causes  distortion  of 
the  limb,  absorption  of  the  he  ul 
of  the  femur,  enlargement  of  the 
acetabulum,  and  subsequent  sub 
luxation  of  the  femur.  The 
force  of  the  pressure  can  be  esti 
mated  if  we  consider  the  great 
strengthof  themusclesextending  ^  | 
front  the  pelvis  to  the  femur.  A. 
sudilen  spasmodic  contraction  of 
all  these  muscles  drives  the  he  id 
of  the  femur  against  the  acetabu 
lum  with  the  force  of  a  sharp 
blow,  and  unless  this  is  ov<  r 
come,  no  attempt  at  securing  rest 
of  the  joints  is  complete. 

To  counteract  this  injurious 
muscular  force,  a  jiull  upon  the 
femur  away  from  the  acetabulum 
is  necessary.  This  is  often  in- 
stinctively attempted  by  patients, 
who  press  the  foot  of  the  well 
limb  on  the  dorsum  of  the  foot 
of  the  alTceted  side,  in  the  en- 
deavor to  force  the  limb  away 
from  the  acetabulum. 

The  influence  of  a  distracting 
force  has  been  denied  by  some  writers,  who  claim  that  it 
is  impossible  to  draw  the  femur  away  from  the  acetabu- 
lum. This  is  not  only  disproved  by  clinical  experience, 
iu  the  relief  afforded  bj^  a  distracting  force  piroperlj'  ap- 
pilied,  but  the  distracting  effect  of  such  force  has  been 
demonstrated  by  experiment." 

The  head  of  the  femur  is  held  close  to  the  acetabulum 
by  the  cartilaginous  collar  (cotyloid  ligament),  which  is 
a  prolongation  of  the  acetabulum.  In  a  bealthj-  hip- 
joint,  if  all  muscles  are  dissected  away,  it  will  be  found 
difficult,  if  not  impossible,  to  pull  the  femur  from  the 
acetabulum,  if  the  pull  is  exerted  in  the  line  of  the  trunk  ; 
if,  however,  the  limlj  is  abducted,  and  a  pull  exerted  in 
a  direction  not  counter  to  the  strength  of  the  ligament, 
actual  distraction  takes  place. 

In  a  fcetus,  or  young  child,  distraction  is  easy  from  a 
downward  pull  in  almost  all  directions,  for  the  cotyloid 
ligament  of  a  fcrtus  is  not  well  developed.  In  hip  dis- 
ease the  cartilage  becomes  softened  and  practically  ab- 
sorbed, and  therefore  cannot  offer  the  resistance  to  dis- 
traction wdiich  is  to  be  met  in  a  healthy  joint. 

If  a  distracting  force  be  apiilicd  with  the  limb  strongly 
adducted,  the  head  of  the  femur  is  brought  against  the 
rim  of  the  acetabulum.  This  is  not  the  case  if  the  limb 
is  slightly  adducted,  or  if  the  acetabulum  has  not  at- 
tained its  normal  adult  development.  But  in  well- 
marked  hip  disease  in  children,  with  softening  of  the 
cotyloid  ligament  and  imperfectl}'  developed  acetabulum, 
dislraction  is  as  feasible  as  at  the  metacarpo-phalangeal 
articulation  of  the  forefinger,  where  the  bones  of  the 
joint  can  easily  be  separated  by  traction. 

The  effect  of  distraction  can  be  readily  estimated  by 
any  surgeon,  if,  iu  excision  of  the  hip,  before  dislocating 
the  head  of  the  femur,  the  finger  is  placed  on  the  head  of 


Fig.  4945.— The  Wire  Cuirass. 
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the  femur  close  to  the  rim  of  the  acetabulum.  If  an  as- 
sistant pulls  upon  the  limb,  the  finger  can  be  inserted  be- 
tween the  head  of  the  femur  and  the  acetabulum.  If  the 
traction  is  discontinued,  the  pressure  upon  the  finger  will 
be  found  to  be  considerable.  This  pressure  does  not,  of 
course,  indicate  the  pressure  due  to  muscular  force, 
which  is  obliterated  under  an  ansesthetic. 

A  distracting  force  can  be  applied  therapeutically, 
by  means  either  of  the  well-known  weight  and  pulley 
method,  or  of  distraction  splints. 

The  former  method  of  distraction  or,  as  it  is  commonly 
termed,  "  extension,"  is  frequently  employed,  and  is  often 
of  great  assistance,  but  it  is  often  inefficiently  applied. 

The  following  mistakes  are  not  uncommon  : 

1.  The  use  of  a  weight  too  small  to  counteract  the 
muscular  spasm  at  the  hip. 

3.  The  neglect  of  a  counter-extending  force,  or  the  use 
of  an  imperfect  one. 

3.  Imperfect  hold  upon  the  leg  and  thigh. 

4.  Improper  fixation  of  the  patient's  trunk  and  limb, 
allowing  motion  so  that  the  distraction  will  fall  upon 
the  knee  and  not  upon  the  hip- joint. 

5.  The  use  of  the  pulling  force  in  such  a  direction 
that  the  force  is  not  exerted  in  the  line  of  deformity. 

{a)  The  amount  of  weight  to  be  used  should  vary  ac- 
cording to  the  case  ;  the  patient's  sensation  may  be  trusted 
in  a  measure.  Incases  of  severe  spasm,  as  much  as  twenty 
pounds  will  be  found  to  be  well  borne  in  light  cases,  and 
in  small  children  four  or  five  pounds  will  be  ordinarily 
sufficient. 

(i)  The  readiest  counter-extending  force  is  the  weight 
of  the  body  employed  by  raising  the  foot  of  the  bed  five 
or  six  Inches,  and  causing  a  tendency  of  the  body  to 
slide  in  a  direction  opposite  to  the  extending  force.  A 
perineal  strap  attached  to  a  weight  and  pulley,  pulled 
In  an  upward  direction,  may  be  used,  but  it  is  not  as  con- 
venient and  no  more 
efficient  than  the 
weight  of  the  body 
applied  as  men- 
tioned. 

(c)  The  best  way 
to  obtain  the  hold 
upon  the  limb  for  an 
extending  force,  is 
by  means  of  adhe- 
sive plaster  applied 
as  is  indicated  in  the 
accompanying  dia- 
gram. It  should  be 
applied  firmly  to  the 
thigh  above  the 
knee,  so  as  to  secure 
efficient  traction 
upon  the  condyles  of 
the  femur.  If  ap- 
plied to  the  leg  alone, 
distraction  falls 
upon  the  knee,  and 
may  cause  relaxa- 
tion of  the  knee- 
joint.  Efficient 
plaster  should 
be  used,  of  a 
kind  that  will 
adhere  readily 
witliout  being 
heated.  The 
prepared  plasters  furnished  by  Seabury  «&  Johnson  and 
Grosvenor  &  Richards,  answer  the  purpose  if  fresh.  The 
plasters  should  be  changed  every  three  or  four  weeks,  or 
oftener  if  they  cause  irritation.  They  can  readily  be  re- 
moved, if  the  skin  and  plasters  be  thoroughly  moistened 
with  benzine.  If  any  portion  of  the  limb  is  chafed  by  the 
plaster,  it  may  be  protected  by  means  of  u  cloth  placed 
over  the  part,  and  the  plaster  reapplied  over  the  cloth  and 
the  whole  limb  ;  or  if  the  chafing  is  extensive,  the  whole 
limb  can  be  covered  with  vaseline  and  protected  by  a 
smooth  bandage,  and  the  plaster  put  on  over  the  bandaged 
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Jimb.  This  will  require  frequent  renewal,  but  will  an- 
swer temporarily.  It  is  usually  the  practice  to  apply  a 
bandage  over  the  plaster,  but  this  impedes  the  circula- 
tion, and  increases  the  danger  of  eczema  or  chafing.  If  a 
bandage  be  applied,  and  worn  for  a  few  hours  after  the 
plaster  is  first  put  on,  sufficient  adhesion  of  the  latter  will 
be  secured  if  proper  plaster  is  used. 

(d)  If  the  patient  be  allowed  to  roll  about  in  bed,  or  sit 
up,  or  to  hold  the  limb  flexed  at  the  knee,  it  is  manifest 

that  no  proper  distracting 
force  is  used.  The  pa- 
tient, if  restless,  should 
be  secured  by  the  use  of 
shoulder  straps  fastened 
to  the  bed,  and  by  the  use 
of  sand-bags ;  or  better 
still,  he  may  be  restrained 
by  means  of  the  bed  frame 
to  be  described. 

(«)  The  ill  effect  of  a 
pulling  force  not  in  the 
line  of  the  deformity,  in 
acute  stages  of  hip  disease, 
is  evident  ;■  the  psoas  and 
iliacus  muscles  being  con- 
tracted by  the  spasm  in- 
cident to  th^  disease,  the 
thigh  is  flexed.     If  an  at- 
tempt is  made  to  force 
the  limbdown,  and  trac- 
tion be  made 
in  the  line  of 
the    axis  of 
the  body,  the 
head  of  the 
femur     i  s 
crowded  up- 
ward to  the 
anterior 
edge  of  the 
acetabulum, 
by  the  force 
applied  at 
the    end    of 
the     le- 
ver, viz., 
the    fe- 
mur, the  attachment  of  the 
psoas    and    iliacus    muscles, 
holding  the  limb  flexed,  fur- 
nishing    the     fulcrum.      In 
milder  stages  of  the  disease 
p  this  is  not  as  important  as  in 
the  acuter  stages,  but  it  is  a 
mechanical  error  in  any  stage 
to  attempt  distraction  except 
in  the  line  of  the  deformity. 

Distraction  Splints.  A  num- 
ber of  appliances  have  been 
devised  for  the  purpose  of 
"distraction,"  the  principle 
of  which  is  practically  the 
same,  viz. ,  perineal  resistance  with  a  pulling  force  exerted 
on  the  limb.  As  in  most  appliances,  however,  the  de- 
tails of  the  application  of  these  principles  are  of  so  much 
importance,  that  the  efficacy  of  such  treatment  will  de- 
pend on  the  details. 

For  efficient  distraction  by  means  of  splints,  it  is  im- 
portant :  (1)  That  it  be  possible  to  adjust  the  splint  so  that 
the  amount  of  distracting  force  be  regulated  and  properly 
applied.  (3)  That  the  perineal  resistance  be  arranged  so 
that  great  pain  should  not  be  caused  in  that  way  if  effic- 
ient force  is  applied.  (3)  That  a  proper  hold  upon  the 
limb  be  possible  for  some  time:  The  latter  has  already 
been  discussed  in  speaking  of  the  weight  and  pulley 
method. 

The  perineal  resistance  should  be  so  fixed  that  the  pe- 
rineal straps  do  not  constrict  the  thigh.  The  straps 
should  not  be  elastic  and  yielding,  giving  an  uncertain 
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resistance,  and  they  should  be  made  of  proper  material 
and  padded,  so  that  they  do  not  wrinkle  or  cut  at  the 
edges.  If  the  perineum  be  well  anointed  with  vaseline, 
and  the  straps  be  properly  made  and  padded,  no  serious 
trouble  need  be  encountered.* 

The  first  of  the  essentials  above  mentioned  is  easily  ac- 
complished, usually  by  means  of  a  sliding  rod  moving 
within  a  tube,  the  amount  of  motion 
being  controlled  by  means  of  a  key 
(G)  and  ratchet  (R),  a  spring  securing 
the  rod  when  in  the  proper  position. 
This  constitutes  the  well-known 
Davis  Taylor  extension  splint,  illus- 
trated in  Fig.  4947. 

A  traction  splint  manifestly  fur- 
nishes certain  advantages  over  the 
method  of  distraction  by  weight  and 
pulley,  in  that  distraction  is  possible 
while  the 


c,ally  many  cases  may  be  successfully  treated  without 
complete  fixation,  yet  it  cannot  be  assumed  as  a  surgical 
aphorism  that,  where  fixation  is  indicated,  it  can  be  fur- 
nished by  a  distracting  force. 

It  is  also  true  that  thorough  fixation  of  the  hip  is  not 
possible  without  distraction.  Efiicient  fixation  can  be 
furnished  in  the  following  way,  illustrated  by  the  ac- 
companying diagrams  (Figs.  4949,  4950,  and  4951). 
Protection. — By  preventing  injurious  jar  from 
being  inflicted  upon  the  affected  joint,  the  joint 
may  be  said  to  be  "protected."    The  simplest  way 


Fig.  4948.— Distraction  Splint 
Applied. 


patient  is 
going  about. 

A  short  traction 
splint  was  at  one  time 
in  use,  but  it  cannot 
be  relied  on  as  elBcient. 

The  distraction  splint  con- 
sists of  a  rod.  A,  hollow  at  the 
lower  part  into  which  a  rod, 
B,  with  teeth  cut  on  the  edge 
plays,  by  means  of  a  key,  &. 
The  rod  can  be  moved  up  and 
down,  and  it  is  caught  and  held 
in  place  by 
means  of 
a  spring 
I,  and 
sliding  ^ 
catch; 
The 
lower  end^ 
of  B  is  fur-  — a£ 
nished  with 
a  broadened 
end,  bent  so 
as  to  pass  under  the  foot,  and 
through  which  a  strap,  F,  can 
be  slipped  which  is  attached 
to  buckles  secured  to  the  ad- 
hesive plaster  on  the  patient's 
leg.  To  the  upper  end  of  A 
is  secured  an  arm,  C,  which 
passes  in  front  of  the  thigh, 
and  to  which  a  strap,  H,  pass- 
ing under  the  perineum,  can 
be  buckled.  A  plate,  E,  in 
front  of  the  thigh  keeps  the 
splint  from  slipping  back- 
ward, and  the  arm  D  passes 
under  the  thigh  and  holds 
the   splint   from  slipping  for- 


FlG.  4949. — Fixation  Frame. 


to  protect  a  joint  is  wjth  the  use  of 
crutches,  the  sound  limb  being  raised 
by  means  of  a  patten  on  the  shoe  of 
that  side,  enabling  the  affected  limb 
to  swing  free  of  the  floor.  The 
weight  of  the  limb  exerts  a  certain  amount  of  distracting 
force,  and  it  was  at  first  supposed  that  hip  disease  could 
be  treated  in  this  way  alone. ''^'^  Although  this  supposi- 
tion has  not  been  justified  by  facts,  and  it  has  been  found 
that  distortion  of  the  limb  and  subluxation  will  not  be 
prevented  by  this  method,  yet  excellent  protection  can 
often  be  secured  in  this  way. 
It  will  be  found,  however,  that  in  many  cases  espe- 
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Fig.  495U. — Fixation  Frame,  with  Patient  in  Position. 


it  firmly,   and  prevents 
ward. 

The  arm  C  can  be  made  longer,  so  as  to  pass  around 
the    waist,   and  hold    a 
second    perineum    strap 
passing  under  the  other 
buttock. 

The  splint  is  necessar- 
ily modified  somewhat  to 
fit  different  patients,  but 
the  above  diagram  illus- 
trates the  principle. 

It  has  been  claimed 
by  some  writers  that  if 

thorough  distraction  is  employed,  fixation  beyond  what 
is  furnished  by  the  distracting  appliance  is  unnecessary. 

Although  this  may  be  true  theoretically,  and  practi- 

*  An  excellent  moditication  of  the  perineal  strap  to  be  used,  devised  by 
Dr.  Brackett,  will  be  found  described  in  the  Boston  Medical  and  Surgical 
Journal,  October  6,  1887. 


cially  among  children,  it  is  difficult  to  prevent  them  from 
discarding  crutches  before  it  is  safe  to  do  so,  or  from 
kneeling  upon  the  affected  limb  and  in  that  way  endan- 
gering the  hip.  Crutches  also  demand  the  use  of  the 
arms,  and  in  adults  the  use  of  the  arms  for  other  purposes 
is  desirable  in  the  long  period  during  which  protection  is 
needed.  A  protection  splint  is  therefore  of  importance. 
The  ordinary  "  extension"  splint,  as  shown  in  Pig.  4947, 
is,  in  reality,  a  protecting  as  well  as  a  distraction  splint, 
as  it  is  longer  than  the  limb  and 
passes  under  the  foot,  enabling 
the  weight  to  be  worn  upon  the 
splint  instead  of  the  patient's 
foot.  Protection  without  dis- 
traction can  be  fur- 
nished by  omitting  the 
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Fro.  4951. — Fixation  Frame,  with  Inclined  Plane  Attached. 

sliding  rod,  and  continuing  the  upright  rod  below  the 
foot,  and  expanding  it  at  the  bottom,  as  in  the  extension 
splint,  or  by  inserting  it  into  a  socket  in  the  boot.  The 
rfid  should  be  long  enough,  and  the  boot  so  arranged  that 
the  patient's  heel  shall  not  toucli  the  sole  of  the  boot, 
though  the  ball  of  the  foot  may  do  so.  The  greatest  jar 
in  locomotion  comes  as  the  heel  strikes  the  ground  at  the 


361 


Joints. 
Joints. 


REFERENCE   HANDBOOK   OF  THE  MEDICAL   SCIENCES. 


commencement  of  the  step.  If  this  jar  is  broken  by  the 
splint,  the  remaining  jar  to  the  hip  in  the  step  will  be 
diminished  at  the  ankle  and  knee,  and  the  hip  will  be 
sufficiently  protected,  except  during  the  acuter  stages  of 
the  disease. 

A  protection  splint  can  be  made  hinged  at  the  knee, 
and  if  properly  adjusted  patients  can  walk  about  readily 
with  but  slight  discomfort. 
In  this  way  reliable  protection 
is  secured  during  the  long 
period  of  convalescence 
necessary  for  the  thorough 
ossification  of  the  affected 
epiphysis."' 

If  proper  protection  is  ne- 
glected and  not  continued  for 
a  sufficiently  long  time,  the 
jar  of  locomotion — the  whole 
weight  being  thrown  upon  the 
epiphysis  previously  carious 
— is  sufficient  to  prolong  the 
stage  of  irritability,  to  pre- 
vent complete  cicatrization 
and  ossification  of  the  in- 
flamed bone  tissue,  to  promote 
contraction  of  the  limb  and 
distortion,  and  in  many  in- 
stances to  give  rise  to  re- 
lapses. 

An  appliance  which  will 
not  interfere  with  locomotion, 
which  will  readily  allow  walk- 
ing and  the  free  use  of  the 
arms,  which  is  not  a  great 
disfigurement,  and  can  be 
worn  without  discomfort  for 
years  if  necessary,  is  of  great 
use  in  the  convalescent  treat- 
ment of  hip  disease.  It  not 
only  prevents  relapse,  but  also 
prevents  deformity.  It  is,  of 
course,  only  indicated  in  the 
convalescent  stage,  and  would 
be  injurious  in  an  acute  stage. 
Simple  protection  without 
distraction  is  not  to  be  relied  upon  if  muscular  spasm  is 
present ;  this  point  can  be  determined  by  palpation  of 
the  muscles  of  the  hip.  If  muscular  spasm  is  present, 
protection  and  distraction  should  both  be  employed. 

Summary  of  Treatment. — The  proper  treatment  of  hip 
disease  is  not  the  exclusive  use  of  any  splint  or  method 
(i.e.,  of  rest  or  extension),  but  the  use  of  such  means  as 
may  meet  the  indications  that  are  present.  During  the 
acute  stages,  the  hip-joint  should  be  fixed  efficiently. 
This  implies  rest  in  bed,  with  fixation,  and  the  use  of 
efficient  traction.  Continued  confinement  to  bed  is  not 
beneficial  for  the  general  condition  of  tuberculous  pa- 
tients, except  temporarily  during  the  acute  stage  ;  and  as 
soon  as  the  acute  symptoms  have  subsided  the  patient 
should  be  allowed  to  go  about  with  the  hip  thoroughly 
protected  against  jar  and  spasm.  This  can  be  done  by 
means  of  a  distraction  splint,'"  if  efficiently  applied. 

At  first,  until  patients  become  used  to  a  splint  (the 
Davis  Taylor  splint),  crutches  will  be  found  an  aid  in 
locomotion.  If  the  acute  symptoms  return  under  this 
method,  thorough  fixation  and  rest  in  bed  are  again  in- 
dicated. If  the  subacute  symptoms  diminish  and  there 
is  less  muscular  rigidity  at  the  hip-joint,  greater  freedom 
can  be  allowed,  and  eventually  distraction  discontinued, 
and  the  joint  merely  protected  from  jar.  This  should 
be  continued  as  long  as  there  is  any  danger  of  recurrence 
of  active  symptoms,  or  any  teudency  to  contraction. 

In  brief,  the  hip  should  be  fixed  as  long  as  it  is  sensi- 
tive, should  be  protected  and  distracted  as  long  as  there 
is  muscular  spasm,  and  protected  as  long  as  it  is  weak. 
The  best  results  are  attained  only  by  great  care  for  a 
year  at  least,  and  careful  supervision  and  protection  for 
two  or  three  subsequent  years.  Distortions  of  the  limb 
should  always  be  prevented,  and  in  many  cases  some  mo- 
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tion  can  be  saved  at  the  hip-joint,  if  protection  is  not  dis- 
continued too  soon. 

Excision  of  the  Joint. — In  the  severer  cases  of  hip- joint 
disease,  the  question  of  excision  demands  consideration. 
The  ultimate  results  after  excision  are  not  as  satisfactory 
as  at  first  supposed.  The  operation  is  in  itself  not  a  very 
dangerous  one.  If  early  excision  is  done,  the  percentage 
of  recoveries  is  quite  large,  and  excellent  motion  at  the 
joint  is  often  retained  with  the  formation  of  a  new  joint 
{Archie,  f.  Clin.  Chir.,  Bd.  xix.,  Heft  2,  p.  409,  and  Boa- 
ton  Medical  and  Surgical  Journal,  April  23,  1885,  p.  389). 
Yet  the  usefulness  of  the  limb  is  claimed  not  to  be  as 
great  as  after  the  cure  by  conservative  treatment.  Holmes 
{Medical  Times  and  Gazette,  November  3,  1877)  "  con- 
siders that  the  claim  of  the  operation  for  adoption  lies  in 
its  success  in  saving  life  where  natural  cure  seems  im- 
probable. These  cases  are  rare  if  care  for  years  can  be 
provided."  Elben  {Centralblatt  f.  Chiiurgie,  No.  2, 1879) 
analyzed  388  cases  of  excision  of  the  hip- joint ;  of  these, 
184  died,  75  did  not  remain  under  observation  ;  of  the 
living,  in  only  61  were  the  ultimate  results  as  to  useful- 
ness of  the  limb  ascertained.  Of  these  41  were  able  to 
walk  about  without  apparatus,  15  needed  an  apparatus, 
and  5  had  no  use  of  the  limb. 

A  committee  of  the  Clinical  Society  of  London,  ap- 
pointed to  investigate  the  subject  of  the  ultimate  useful- 
ness of  the  limb  after  hip-joint  disease,  reported  the 
following  result  of  their  investigation  of  320  cases :  The 
percentage  of  mortality  was  forty,  and  of  recovery  forty- 
two.  In  fifteen  per  cent,  death  followed  directly  from 
the  operation;  in  thirteen  per  cent.,  from  phthisis;  in 
six  per  cent.,  from  albuminoid  nephritis;  in  four  per 
cent.,  from  other  causes  not  connected  with  the  hip  af- 
fection. The  treatment  of  those  who  recovered  lasted 
one  year  and  three-fourths,  the  duration  of  the  affec- 
tion was  three  years,  and  the  average  shortening  of  the 
limb  was  two  and  three-fourths  inches.  The  indications 
for  resection,  as  reported  by  the  committee,  were  as  fol- 
lows :  1,  Necrosis  of  the  head  of  the  femur  and  separa- 
tion into  loose  sequestra  ;  2,  firm  sequestra  of  the  head 
of  the  femur  and  the  separation  into  loose  sequestra  ;  3, 
extensive  caries  of  the  femur  or  pelvis,  with  fistulEe  ;  4, 
pelvic  abscess,  with  disease  of  the  acetabulum ;  5,  old 
chronic  synovial  suppuration,  with  disease  of  the  carti- 
lages of  the  acetabulum  ;  6,  luxation  of  the  femur  on  to  the 
ilium,  with  chronic  suppuration  and  fistulse,  a  condition 
indicated  by  early  suppuration  and  general  symptoms. 

Resection  is  also  indicated  in  albuminoid  degeneration, 
in  cases  with  a  great  deal  of  suppuration  and  continued 
loss  of  strength  inspite  of  care  and  rest,  and  also  in  pel- 
vic suppuration  for  the  purpose  of  better  drainage. 

Excision  gives  greater  mobility  than  does  conservative 
treatment,  but  the  gait  is  much  less  certain  and  more 
limping.'" 

Aseptic  surgery  has  apparently  reduced  somewhat  the 
mortality  from  excision  at  the  hip-joint,  but  has  not  in- 
creased the  usefulness  of  the  limb  after  excision,  nor  in 
any  way  prevented  a  relapse."* 

The  mortality  also  varies  according  to  the  stage  at 
which  the  operation  is  done ;  during  the  first  stage 
among  children  it  is  0  ;  in  the  second  stage,  24.1  per 
cent.  ;  and  in  the  third,  67.5  (Grosch).'" 

Yale's  conclusions  in  regard  to  excision  of  the  hip- joint 
represent  well  the  present  opinion  of  American  surgeons. 
He  says  "  that  exsection  of  the  hip  is  indicated  as  a  life- 
saving  operation  only  ;  and  that,  as  it  has  not  been  shown 
that  it  can  save  from  any  danger,  except  those  consequent 
upon  prolonged  suppuration,  it  is,  with  rare  exceptions, 
only  indicated  when  the  suppurative  process  has  evident- 
ly reached  a  dangerous  point  and  cannot  be  interrupted 
by  any  less  serious  operation." '-' 

For  further  details  as  to  the  procedure  of  excision,  the 
reader  is  referred  to  the  article  on  Resection. 

As  a  substitute  for  excision,  Konig,  Volkmann,  and 
others  have  advised ,  and  successfully  carried  out  in  certain 
cases,  a  method  of  operative  treatment  by  cutting  down 
upon  the  bone  and  removing  the  diseased  portion  of  the 
epiphysis  by  the  chisel  or  curette,  without  sacrificing  the 
joint.     Such  a  method,  however,  is  only  possible  in  early 
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cases,  and  In  cases  where  the  joint  proper  is  as  yet  unaf- 
fected— cases  with  difficulty  recognized."' 

Amputaiion.—Oi  the  still  more  radical  method  of  am- 
putation little  need  be  said  here  (o.  Amputation)  except 
that,  in  cases  of  extreme  hip  disease,  it  is  often  to  be  re- 
garded as  a  life-saving  measure.  The  percentage  of  mor- 
tality of  amputation  for  hip  disease  is  not  as  great  as  that 
of  amputation  for  injury  or  malignant  disease. 

Treatment  of  Ooniplicaiions. — Abscess.  In  certain  eases 
of  hip  disease  the  epiphysitis  is  either  so  diffuse  or  so 
slight  that  the  cicatricial  process  follows  the  inflamma- 
tory process  of  the  bone  without  undue  cell  proliferation  ; 
but  in  others  the  tuberculous  focus  is  neither  encap- 
sulated nor  absorbed,  but  is  sloughed  out,  and,  causing  an 
irritation,  an  abscess  follows.  This  again  may  be  ab- 
sorbed or  it  may  require  treatment. 

Simple  cold  abscesses  secondary  to  hip  disease  can 
with  safety  be  left  to  themselves,  if  not  causing  constitu- 
tional disturbance  or  increasing  rapidly.  It  is  desirable, 
however,  that  pus  should  be  prevented  from  burrowing 
or  extending  in  a  great  variety  of  directions.  This  can, 
in  a  measure,  be  done  by  bandaging  the  limb,  and  is 
done  if  an  extension  splint  is  worn  efficiently  ;  the  pus 
being  checked  from  extending  along  the  sheath  of  the 
fasciae  by  the  resistance  caused  by  the  perineal  strap  and 
the  pressure  of  the  padded  plates.  If  the  abscess  ex- 
tends,'it  is  well  localized  in  a  large  majority  of  cases, 
and  can  extend  only  outwardly. 

Aspiration  is  of  assistance  in  many  instances  ;  in  some, 
however,  either  the  fluid  contained  in  the  abscess  does 
not  flow  readily  through  the  aspirating  needle,  or  the 
latter  is  directly  plugged  by  the  caseous  clots.  In  some 
instances  abscesses  have  been  entirely  absorbed  after  one 
or  two  aspirations. 

Injection  of  iodoform  into  an  abscess  cavity  or  hyper- 
distention  by  carbolic  acid  solution  have  been  recom- 
mended. The  latter  involves  the  occasional  risk  of  car- 
bolic acid  poisoning,  which  may  be  fatal. 

Abscesses  that  are  well  localized,  if  allowed  to  open 
spontaneously,  are  often  thoroughly  evacuated,  leaving 
a  sinus  which,  discharging  for  some  time,  finally  heals. 
Often,  however,  the  abscess  is  not  completely  evacuated. 
Some  residue  remains,  and,  gravitating  along  the  lines  of 
fasciae,  gives  rise  to  another  abscess,  and  in  this  way  sev- 
eral may  be  developed  about  the  joint.  It  is  better  in 
such  cases  to  open  the  original  abscess  freely,  so  that 
thorough  drainage  is  furnished — large  incisions  being 
better  than  small.  The  pyogenic  membrane  should  be 
dissected  off  or  curetted.  If  that  is  done,  with  thorough 
asepsis,  and  proper  dressings  applied,  it  is  not  uncommon, 
when  active  disease  of  the  bone  has  subsided,  for  such 
abscesses  to  heal  up  entirely  by  first  intention,  without 
recurrence  or  sinus.  To  gain  such  results  two  things  are 
essential,  viz.,  thorough  drainage  of  the  whole  abscess 
and  perfect  asepsis.  It  is,  of  course,  necessary  that 
thorough  treatment  for  the  osteitis  be  not  interrupted. 

Nocturnal  cries.  A  troublesome  complication  in  the 
early  stages  of  hip  disease  is  often  the  nocturnal  cry. 
This  usually  disappears  after  thorough  fixation  with 
distraction.  In  some  instances,  however,  the  cries  per- 
sist for  weeks  or  months.  They  are  certain  to  disappear 
in  the  second  stage  of  the  affection ;  they  can  be  checked 
by  opiates,  narcotics,  chloral  or  chlorodyne,  if  not  stopped 
by  proper  fixation.  Stretching  the  sciatic,  trephining 
the  head  of  the  femur,  and  direct  incision  of  the  joint 
have  been  advised  and  tried  with  success  in  aggravated 
cases  of  this  sort. 

Distortion.  Distorted  attitudes  of  the  limb  are  inci- 
dent to  the  clinical  history  of  hip  disease,  and  the  correc- 
tion and  prevention  of  them  form  an  essential  part  of 
treatment.  In  the  earlier  stages  of  the  disease  there  is 
little  difficulty  in  correcting  the  existing  deformities  due 
to  abnormal  muscular  contractions  or  malpositions  of 
the  limb— the  ordinary  treatment  of  hip  disease  being 
sufficient  to  correct  deformity.  If  distraction  is  applied 
in  the  line  of  the  deformity,  in  the  early  stages  of  the  dis- 
ease, it  will  be  found,  in  a  few  days,  that  the  limb  can  be 
placed  in  a  more  nearly  normal  position  until  it  event- 
ually becomes  straight. 


The  deformities  occurring  are  flexion,  abduction,  and 
adduction.  Flexion  can  be  corrected  by  efficient  traction 
in  the  line  of  the  deformity,  as  already  mentioned.  It 
will  be  found  that  a  traction  splint  is  more  efficient  for 
this  purpose  than  the  simple  weight  and  pulley  ;  the  pa- 
tient should  be  fixed  in  bed,  a  traction  splint  applied,  the 
flexed  limb  raised  to  the  angle  of  deformity  so  that  the 
back  is  flat,  and,  if  necessary,  the  weight  and  pulley  may 
be  attached  to  the  splint  in  order  to  give  additional  fixa- 
tion to  the  limb.  It  will  be  found  that  each  day  the  an- 
gle of  deformity  is  less  and  the  limb  can  be  lowered. 
Flexion  can  also  be  corrected  by  means  of  the  Thomas 
splint  bent  to  fit  the  flexed  limb  and  gradually  straight- 
ened. In  the  severe  cases  rest  in  bed  hastens  the  correc- 
tion in  this  way. 

Abduction  usually  corrects  itself  under  the  ordinary 
treatment  for  hip  disease,  or  is  changed  to  adduction  in 
the  natural  course  of  the  disease. 

The  same  may  be  said  of  adduction,  but  this  latter  dis- 
tortion is  often  more  persistent.  It  can  often  be  cor- 
rected by  the  ordinary  weight  and  pulley  method,  with 
fixation  in  bed.  The  correction  can  be  helped  by  counter- 
extension  applied  to  the  well  limb,  by  means  either  of  a 
perineal  strap  or  of  a  weight  and  pulley  arrangement  at- 
tached to  the  sound  limb,  and  pulling  at  the  head  of  the 
bed  in  opposition  to  the  force  on  the  affected  limb  pulling 
at  the  foot  of  the  bed.  The  result  of  the  two  forces  is 
to  correct  the  adduction.  The  irtost  efficient  appliance 
is  one  recommended  by  Dr.  H.  L. 
Taylor,  of  New  York  (Fig.  4953).  i5» 

In  later  stages  of  severer  defor- 
mity forcible  straightening  under 
an  aniESthetic,  with  or  without  di- 
vision of  the  adductor  tendons  and 
the  division  of  the  fascia  lata,  or 
with  division  of  all  fasciae  by  open 
incision,  or  osteoclasis,  or  osteotomy, 
has  been  advised,'^'  and  is  of  help. 

Of  all  the  operative  procedures 
subtrochanteric  osteotomy  is  the  pre- 
ferable one  (see  article  in  this  Hand- 
BOOK,    Vol. 
v.,  p.  391)  in 
bony  anchy- 
losis with  de- 
formity. 

Osteoclasis  has 
been  used,  but  the 
fracture  cannot  be 
as  precisely  located 
as  can  be  done  in 
osteotomy,  a  pro- 
cedure which  has 
been  so  thoroughly 
simplified  that  it 
may  be  considered 
devoid  of  danger. 

In    cases  of    de- 
formity with  fibrous  anchylo-  ^^R 
sis,  correction  can  be  made  by  ' 
mechanical  means,  but  in  the 
severest  cases  much  time  and 
patience  are  required. 

In  cases  with  subluxation  and  absorption  of  the  head 
of  the  femur  and  enlargement  of  the  acetabulum  the  de- 
formity entailed  is  necessarily  permanent  so  far  as  the 
alteration  of  the  bone  is  concerned,  but  the  accompany- 
ing flexion  and  abduction  can  be  corrected.  Subluxation 
and  the  attenclant  distortion  should  not  occur  in  the 
course  of  hip  disease,  as  they  are  preventable,  and  their 
presence  indicates  a  lack  of  thoroughness  of  treatment. 

Shortening  of  the  limb.  Shortening  of  the  limb  after 
hip-joint  disease  and  after  excision  occurs  in  a  certain 
number  of  cases  without  satisfactory  explanation  ;  the 
shortening  is  not  limited  to  the  femur,  but  occurs  also  in 
the  tibia  aiid  fibula  and  the  foot. '''  Nothing  can  be  done  to 
prevent  this  arrest  of  growth.  Prevention  of  the  devel- 
opment of  the  disease  and  such  use.  of  the  limb  as  is  com- 
patible with  safety  of  the  joint  (inducing  proper  circula- 
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tion  in  the  limb)  may  be  regarded  as  the  only  means  at 
our  command. 

Synoviiis  of  the  hip-joint.  Cases  of  chronic  synovitis 
of  the  hip-joint  are  to  be  treated  in  the  same  way  as  cases 
of  tubercular  osteitis,  if  from  the  severity  or  duration  it 
may  be  supposed  that  there  is  danger  of  extension  of  the 
disease  to  the  cartilage  and  bone.  The  principles  of 
treatment  already  enumerated — fixation,  protection,  and 
distraction — are  to  be  considered  in  such  cases.  Cases  of 
this  sort  do  not  require  so  long-continued  treatment  as 
those  in  vchich  the  epiphyses  are  attacked. 

Chronic  rheumatoid  arthritis.  The  treatment  of  chronic 
rheumatic  arthritis  of  the  hip  is  the  same  as  tlie  treatment 
of  chronic  rheumatism  in  general.  In  the  severer  cases 
protection,  in  the  form  of  crutches,  cane,  or  appliances, 
will  be  sometimes  needed.  In  the  severest  cases  the  de- 
formities may  need  to  be  corrected  by  mechanical  means, 
as  in  the  earlier  stages  of  hip  disease.  Massage,  douches, 
hot  and  cold  applications,  and  electricity  alleviate  the 
symptoms. 

Functional  affections  of  the  hip.  Neuromimesis  of  the 
hip  (hysterical  affection  of  the  hip,  neuralgia  of  the  hip) 
is  not  to  be  regarded  or  treated  as  a  local  affection.  As  a 
rule,  it  may  be  stated  that  the  less  local  treatment  given 
the  better  the  result  will  be.  For  the  mental  management 
of  the  case  it  is  sometimes  necessary  to  assume  the  exist- 
ence of  irritation  at  the  hip,  but  the  treatment  should  be 
directed  toward  an  improvement  of  the  nervous  system 
— -either  absolute  rest,  with  general  massage  and  forced 
feeding — or  the  reverse,  viz.,  of  diversion,  with  mental 
rest  but  physical  and  muscular  exercise. 

In  some  instances  of  hysterical  contraction  at  the  hip- 
joint  an  appliance  is  needed  to  correct  deformity,  but  un- 
less this  is  accompanied  by  management  of  the  general 
condition  such  treatment  will  not  be  permanently  bene- 
ficial. If  thorough  management  is  possible  local  treat- 
ment even  in  such  cases  is  often  unnecessary. 

In  cases  of  hysterical  hypersensitiveness  at  the  hip- 
joint,  crutches  may  be  temporarily  needed  to  enable  the 
patient  to  go  about.  They  should  not,  however,  be  used 
except  as  a  means  to  give  the  patient  confidence  in  loco- 
motion in  the  early  stages  of  treatment,  and  should  not 
be  used  for  a  length  of  time 

Pkognosis  of  Hip  Disbasb.  —  Judging  from  the 
limited  statistics  at  our  disposal,  the  prognosis  of  hip 
disease  in  regard  to  life  and  to  recovery  of  a  useful  limb 
is  encouraging,  but  a  long  time  is  required  in  all  cases. 
In  80  cases  collected  by  Gibney,"'  where  no  particular 
treatment  was  adopted  except  constitutional  measures,  the 
results  were  as  follows  :  In  33  the  disease  lasted  three 
years  ;  in  28,  from  three  to  six  years  ;  in  1  case,  fifteen 
years.  In  48  of  the  cases  abscesses  had  existed.  Out  of 
the  80  cases  motion  was  re-established  in  13,  in  arcs  of 
from  fifteen  to  ninety  degrees.  In  71  cases  the  cure  was 
accomplished  before  the  fifteenth  year.  In  only  8  of 
these  was  there  such  deformity  as  would  interfere  with 
walking.  In  a  large  majority  of  these  cases  there  was 
only  two  inches  of  shortening ;  the  amount  of  shortening 
varied  between  1  and  3  inches. 

Cazin  reports  that  in  80  cases  of  suppurative  hip  dis- 
ease treated  at  the  hospital  at  Berck,  in  the  course  of  five 
years,  fifty-five  per  cent,  were  cured,  twelve  and  one-half 
per  cent,  died,  twenty-five  per  cent,  were  not  cured, 
seven  and  one-half  per  cent,  were  improved  when  re- 
moved. Cazin  has  seen  recovery  in  desperate  cases.  In 
15  cases  of  suppurative  coxitis  with  albuminuria,  5  died 
under  conservative  treatment,  3  were  discharged  im- 
proved, 6  not  improved,  and  3  cured."' 

These  cases  of  Cazin  were,  all  but  10,  severe  cases,  sent 
from  the  Paris  hospitals  after  they  had  ceased  to  improve 
there. 

Of  388  cases  collected  by  Gribney  there  was  a  mortality 
of  twelve  and  one-half  per  cent,  from  exhaustion,  menin- 
gitis, and  amyloid  degeneration. 

In  the  Alexandria  Hospital,  London,  there  were  100 
deatiis  out  of  384,  a  mortality  of  twenty-six  per  cent.  ;  of 
these,  360  were  suppurating  cases,  and  the  death-rate  of 
these  was  33.5  per  cent.  Forty-two  per  cent,  were  re- 
ported cured. 


C.  F.  Taylor,  of  New  York,  has  reported  94  cases 
with  only  3  deaths  (1  by  accident),  and  with  recoveries 
in  the  remainder  ;  of  these  94,  24  were  suppurating,  and 
of  these,  17  fully  recovered. 

Dhourdin  reports  fifty-three  per  cent,  of  recoveries  in 
337  cases  of  acetabular  hip  disease. 

Hueter  reports  the  mortality  of  hospital  cases  at  twenty- 
seven  per  cent.,  and  Billroth  at  thirty-one  per  cent. 

Judson,  of  New  York,  in  describing  the  treatment  of 
3  cases  of  hip  disease  of  the  third  stage,  has  shown  what 
can  be  done  by  careful  treatment  of  these  cases. 

Shaffer  and  Lovelt  investigated  51  cases  of  cured  hip 
disease  which  had  been  discharged  from  the  New  York 
Orthopaedic  Dispensary  at  least  four  years  previously, 
and  found  that  41  had  remained  cured,  some  of  the  cases 
extending  over  ten  years,  and  were  all  able  to  do  a  full 
day's  work  (although  sometimes  limping  badly,  only  1 
used  a  cane).  Of  the  remaining  10,  4  had  died  and  6 
had  relapsed,  although  4  of  the  latter  had  been  apparent- 
ly cured  a  second  time.'^* 

In  estimating  the  chances  of  an  individual  case,  not 
only  the  severity"  of  the  disease  has  to  be  considered,  and 
the  amount  of  resistance  or  recuperative  power  on  the 
part  of  the  patient,  but  also  the  amount  of  intelligent 
and  skilled  care  possible  in  the  case  for  a  long  time. 

In  few  diseases  is  the  benefit  of  thorough  and  long- 
continued  treatment  more  clear,  and  in  few  surgical  af- 
fections can  the  surgeon  attempt  to  check  the  progress 
of  disease  and  influence  recovery  with  greater  probability 
of  success  than  in  hip  disease  ;  but  the  surgical  care  and 
supervision  should  not  be  limited  to  the  acuter  stages  of 
the  affection,  but  should  be  continued  during  the  conva- 
lescent stage  if  the  best  results  are  desired. 

Knbb- JOINT. — In  considering  diseases  of  the  knee- 
joint,  the  varieties  synovitis,  osteitis,  etc.,  have  to  be 


^ 


Fig.  4954. — Imperfect  tmd  Perfect  Fixation  of  the  Knee. 

much  more  sharply  borne  in  mind  than  is  true  of  other 
joints,  as  these  different  diseases  are,  clinically,  more 
easily  distinguished  and  more  common,  and  the  differ- 
ences more  important.  The  methods  of  treatment  com- 
mon to  all  joints — viz.,  fixation,  distraction,  protection — 
are  especially  needed  in  affections  of  the  knee.  Fixation 
can  be  carried  out  in  the  knee-joint  with  much  thorough- 
ness. Effective  fixation  can  be  accomplished  by  means 
of  stiff  splints,  by  stiff  bandages,  plaster  silicate,  starch, 
etc. 
The  splint  should  be  as  long  as  possible  in  order  to 
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overcome  the  lever  action  of  the  segments  of  the  limb 
above  and  below  the  joint.  An  additional  reason  for 
making  the  appliance  of  sufficient  length  is  found  in  the 
fact  that  the  thigh  is  well  covered  by  soft  tissues  (Fig. 
4954),  and  a  certain  amount  of  motion  is  possible  owing 
to  the  yielding  of  the  soft  parts. 

Distraction  of  the  knee-joint  is  practicable  in  a  relaxed 
condition  of  the  ligaments  and  capsule.  In  a  healthy 
knee-joint  it  is  impossible  to  separate  the  tibia  from  the 
fibula  owing  to  the  strength  of  the  lateral  and  crucial 
ligaments. 

Counteraction  of  the  reflex  muscular  spasm,  so  im- 
portant in  disease  of  the  hip-joint,  is  needed  in  the  knee 
chiefly  to  overcome  the  tension  of  the  ham-string  muscles, 
which  tend  to  cause  a  subluxation  of  the  tibia. 

When  there  is  a  diseased  condition  of  the  epiphysis, 
and  as  long  as  that  condition  remains,  the  joint  is  inca- 
pable of  bearing  pressure  or  weight,  and  needs  protection. 
Protection  from  jar  is  compatible  with  locomotion  by 
means  of  crutches,  oT  of  an  appliance  longer  than  the 
limb,  with  arrangement  for  perineal  support. 

Compression  is  most  readily  applied  to  a  knee-joint  by 
means  of  a  thin  rubber  bandage — Martin's  bandage — 
wound  about  the  limb ;  bandages  of  elastic  cloth  can  also 
be  used,  but  are  not  as  efficient.  Dried  and  compressed 
sponges,  bandaged  firmly  about  the  limb,  will  expand 
when  wet,  and  in  this  way  compress  the  tissues  of  the 
joint  efEectively  ;  or  the  knee  may  be  thickly  covered  with 
sheet  wadding  and  binders'  board  made  pliable  by  immer- 
sion in  hot  water,  and  the  whole  bandaged  firmly. 

Inunction  of  fats,  of  oleates,  and  of  medicaments, 
painting  with  iodine,  etc.,  are  remedies  frequently  used, 
but  their  value  is  questionable.  The  same  may  be  said 
of  cauterization. 

Syrwmlis. — In  chronic  synovitis  without  effusion  thor- 
ough fixation  is  needed  in  the  early  or  acuter  stages,  with 
or  without  compression.  The  application  of  cold  by  ice- 
bags,  evaporating  lotions,  cold  douches,  or  the  cold  coil 
will  often  be  a  help,  and  in  some  instances  hot  cloths 
or  poultices  relieve  pain.  Counter-irritation,  by  means 
of  tincture  of  iodine  or  blisters,  and  cauterization,  are  of 
doubtful  value,  except  as  expectants.* 

In  chronic  synovitis  with  serous  efE usion  the  treatment 
is  primarily  to  cause  the  absorption  of  the  fluid  by 
means  of  compression  and  fixation.  Besides  this,  dis- 
traction and  protection — one  or  both — are  needed  if  there 
Is  danger  of  extension  of  the  disease  to  the  bone  or  car- 
tilage, and  fixation  if  ftiere  is  any  activity  of  disease  ;  the 
choice  of  massage,  of  passive  motion  in  later  stages,  or  of 
fixation,  is  a  question  of  judgment  in  each  individual  case, 
it  being  borne  in  midd  that  motion  is  a  normal  function 
of  a  joint,  and  that  massage  may  be  supposed,  by  tem- 
porarily improving  the  local  circulation,  to  promote  the 
absorption  of  synovial  oedema  or  its  results,  and,  on  the 
otiier  hand,  that  anything  which  increases  the  inflamma- 
tion in  a  joint,  like  ill-judged  motion,  is  an  injury. 

When  the  inflammatory  stage  is  passed  and  there  is  no 
further  danger  of  extension  of  the  disease  to  the  bones 
or  cartilage,  massage,  as  well  as  passive  exercises,  may 
be  allowed.  Twists  and  sudden  jars  are  to  be  avoided, 
and  protection  (crutches  or  splints)  is  advisable  in  the 
stage  of  convalescence  if  the  attack  has  been  at  all  a  se- 
vere or  protracted  one. 

In  synovitis  with  purulent  effusion  the  joint  should 
be  thoroughly  drained  by  incision  and  washed  out.  If 
the  effusion  is  but  slightly  purulent,  aspiration  and 
thorough  washing  out  will  suffice.  If,  however,  the  pus 
is  thick,  or  caseous  clots  are  present,  the  joint  should  be 
freely  opened  by  straight  lateral  incisions  and  well  washed 
out  with  an  aseptic  fluid.  The  observance  of  strict  asep- 
tic precautions  is  of  course  necessary. 

Hydrops  Ariiculi. — In  hydrops  articuli  (water  on  the 
knee)  the  treatment  is  such  as  would  promote  absorption 
or  removal  of  the  fluid.  Besides  friction  and  compression, 
which  are  often  sufficient,  aspiration  is  of  great  service. 
The  procedure  may  be  considered  as  free  from  danger. 

*  For  the  treatment  of  acute  Bynovitis  the  reader  is  referred  to  the 
article  Synovitis. 


The  best  method  of  applying  is  as  follows  :  after  thor- 
oughly cleansing  the  skin,  the  knee  is  bandaged  with  a 
rubber  bandage  to  exert  slight  pressure,  leaving  a  small 
portion  uncovered  for  the  insertion  of  the  aspirating  nee- 
dle. This  is  best  done  at  a  little  distance  from  the  side 
of  the  patella.  The  size  of  the  needle  should  depend 
upon  the  character  of  the  fluid  ;  if  thorough  asepsis  is 
carried  out  a  needle  of  large  size  or  a  trocar  is  free  from 
danger.  After  the  joint  has  been  aspirated,  the  wound 
should  be  covered  with  a  piece  of  aseptic  gauze  or  cot- 
tonand  a  rubber  bandage  applied  over  the  knee.  If  the 
fluid  is  again  effused,  the  joint  can  again  be  aspirated. 

When  reproduction  of  fluid  takes  place,  injection  of 
iodine,  as  in  the  treatment  of  hydrocele,  has  been  recom- 
mended and  used,  but  sometimes  the  results  have  been 
disastrous.  The  injection  of  carbolic-acid  solutions,  or 
of  corrosive  sublimate  solutions,  is  apparently  efficacious, 
as  well  as  thorough  irrigation  of  the  joint  already  men- 
tioned. 

Epiphyseal  Osteitis. — In  epiphyseal  osteitis  the  treat- 
ment requires  the  greatest  care  to  preserve  the  function 
of  the  joint  as  far  as  is  possible,  to  arrest  the  progress  of 
the  disease,  and  to  prevent  and  correct  deformities.  Fix- 
ation is  demanded  in  the  acute  stages  and  should  be 
thorough  ;  in  the  subacute  stages  some  motion  is  at  times 
allowable,  and  in  the  stage  of  convalescence  as  much  mo- 
tion as  is  possible  without  direct  jar  to  the  joint  should 
be  allowed.  Protection  is  demanded  in  all  stages  of  the 
disease,  and  distraction  in  the  acute  and  subacute  stages. 
Aspiration  of  the  joint,  incision,  injection  into  the  joint, 
counter-irritation,  may  be 
all  indicated,  and  in  the  I 
severe  cases  e; 
arthrotomy. 

What  was  said  in  re- 
gard to  the  treatment  of 
hip  disease  may  be  repeat- 
ed in  speaking  of  epiphy- 
sitis of  the  knee- 
joint.    The  treat- 
ment should  be 
thorough,    per- 
sistent, and 
should  meet  the 
indications.  Fix- 
ation and  protec- 
tion are  the  most 
important     indi- 
cations   in     dis- 
eases of  the  knee, 
distraction  being 
less  so.    The  em- 
ployment of  pro- 
tection should  be 
continued    until 
it  is  certain  that 
the  epiphysis  is 
normal,  a  matter 
of  judgment   in 
every  case.    Pro- 
tection should  be 
discontinued     gradually    and 
tentatively ;     if    discontinued 
too  soon,  recurrence  will  take 
place,  or  the  deformity  at  the 
limb  will  increase.     Fixation 
should  be  used  so  long  as  there 
is  any  activity  of  the  inflam- 
mation ;  this  is  indicated  by 
pain,  muscular  spasm,  or  ten- 
derness.    Efficient  fixation  of 
the  knee  does  not  require  con- 
finement to  bed. 

Protection  can  be  furnished 
by  moans  of  crutches,  raising 
the  sound  limb  by  a  thick  sole,  and  allowing  the  affected 
limb  to  swing  clear  of  the  ground.  Better  protection  is 
furnished  by  means  of  a  splint  (with  perineal  support) 
longer  than  the  limb  and  passing  under  the  foot  so  as  to 


Fig.  4955.  —Protective  Splint  for 
Knee  and  Anlde. 
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take  the  jar  of  locomotion.  The  best  of  these  splints  is 
one  similar  to  that  already  described  as  a  protective  splint 
in  hip  disease  (Fig.  4952).  It  can  be  readily  set  at  the 
angle  of  flexion  of  tiie  knee  and  straiglitened  as  the  limb 
straiglitens,  and  distraction  can  be  added  to  the  splint  if 
necessary. 

A  simpler  appliance  is  the  Thomas  knee-splint,  which 
consists  of  a  padded  iron  ring  fitted  so  as  to  surround 
the  thigh  at  the  perineum,  and  fastened  to  two  rods,  one 
on  each  side  of  the  limb,  longer  than  the  limb  and  se- 
cured at  the  bottom  to  a  metal  plate  below  the  foot  (Fig. 
4955).* 

In  cases  of  extreme  disease  of  the  knee-joint  amputa- 
tion of  the  thigh  is  necessary  as  a  life-saving  measure. 
In  less  severe  cases  the  limb  may  be  saved  by  excision 
(for  the  details  of  this  procedure  the  reader  is  referred  to 
the  article  on  Resection).  As  for  the  indications  deter- 
mining a  choice  between  excision  and  amputation,  it  can 
be  said  that  where  the  patient's  reparative  power  is  slight 
an  amputation  is  to  be  preferred.  The  question  is  largely 
one  of  individual  judgment. 

One  danger  from  excision  in  children  is  that  of  arrest 
of  the  growth  of  the  limb,  from  removal  of  the  epiph- 
ysis. For  this  reason  arlhrotomy  f  has  been  advised 
in  children  as  a  substitute  for  excision.  The  joint  is 
opened  as  in  cases  of  excision,  and  the  whole  synovial 
membrane  as  far  as  it  ia  tuberculous  should  be  dissected 
out ;  if  carious  spots  are  found  in  the  bone  these  foci 
should  be  removed  by  the  curette  or  chisel.  If  the 
whole  epiphysis  is  diseased  excision  is  of  course  una- 
voidable, but  in  many  cases  this  is  unnecessary.  Schede, 
Volkmann,  and  others  have  reported  excellent  recovery 
with  complete  healing  without  suppuration  in  a  few 
cases  of  this  sort,  and  similar  success  has  followed  the 
procedure  in  two  cases  in  the  practice  of  the  writer. 
Strictest  asepsis  is  essential,  as  well  as  a  thorough  re- 
moval of  all  tuberculous  tissue  in  the  aflEected  joint,  ne- 
cessitating sometimes  complete  dissection  and  removal 
of  all  of  the  synovial  membrane,  as  well  as  careful  cu- 
retting of  the  bone.  The  patella  should  be  removed  or 
left  according  to  its  condition.  Either  two  straight  inci- 
sions, one  median  incision,  or  a  cross  iricision  may  be  used. 
The  patella  may  be  divided  and  subsequentl}'  wired,  or 
the  ligamentum  patellae  cut  across.  All  tubercular  tissue 
should  be  removed  by  the  chisel,  curette,  or  scissors. 

Miiller  has  collected  reports  of  22  operations ;  1  died 
of  chloroform-poisoning,  1  died  of  iodoform-poisoning,  2 
died  of  general  tuberculosis  from  eight  to  eighteen  months 
after  the  operation  on  the  knee,  which  had  been  success- 
ful, 15  healed  by  first  intention  without  a  fistula  in  from 
three  to  ten  weeks,  and  in  the  others  a  small  fistula  re- 
mained afte*  the  first  operation,  and  a  subsequent  cu- 
retting was  necessary  before  recovery  took  place.  No 
shortening  followed  the  operation  in  6  ;  the  knee  re- 
mained stiff  in  all  but  2,  in  which  there  was  a  certain 
amount  of  motion  possible.'^' 

Statistics  in  regard  to  the  ultimate  results  of  treatment 
of  disease  of  the  knee  are  unfortunately  of  little  value  as 
a  guide  in  the  consideration  of  proper  treatment  of  dis- 
ease of  the  knee-joint ;  it  may  be  said  that  aseptic  sur- 
gery has  materially  improved  the  chances  of  recovery 
after  excision,  and  that  conservative  treatment  in  chil- 
dren gives  most  excellent  results  in  cases  which  can  be 
watched  and  treated  for  a  long  time.  Tlie  following 
figures  are  given  by  Willemer  of  cases  treated  in  the 
course  of  seven  years  at  the  Gottingen  Clinic  (sen  Deutsche 
Zdtschr.f.  Ohir.,  1885,  Bd.  21,  Heft  4)  :— 

Tlie  treatment  was  fixation  by  plaster-of-Paris  band- 
ages preceded  by  extension,  and  with  or  without  incision 
of  abscesses,  curetting,  etc.;  or  by  resection,  partial  or 
complete ;  or  amputation.  Of  the  cases  not  operated 
upon,  in  three  years,  nineteen  per  cent,  recovered,  fifteen 
per  cent,  died,  sixty-six  per  cent,  were  still  under  treat- 

*  la  the  figure  of  the  protective  splint  (Fig.  4952),  furnished  under  Hip 
Disease,  the  lower  part  rests  in  a  socket  of  the  shoe  ;  in  the  ordinary 
acute  or  subacute  stages  of  knee-joint  disease  it  is  best  that  the  bottom 
of  the  splint  pass  under  the  shoe  as  in  the  hip  distraction  splint. 

tThe  term  -'erosion"  has  been  applied  to  this  procedure  by  some 
writers. 


ment.  In  four  years,  twenty -six  per  cent,  had  recovered, 
seventeen  per  cent,  had  died,  fifty-seven  per  cent,  were 
uncured.  At  the  end  of  five  years,  including  all  cases 
operated  on  or  not,  twenty-nine  per  cent,  remained  un- 
cured, eleven  per  cent,  had  been  amputated  (with  a  mor- 
tality of  sixty  per  cent.),  thirty-seven  per  cent,  had  been 
resected  (with  a  mortality  of  fifty -one  per  cent.),  and 
thirteen  per  cent,  were  well  without  operation. 

It  should  be  borne  in  mind  that  these  figures  represent 
hospital  cases,  presumably  cases  treated  imder  more  or 
less  unfavorable  circumstances. 

Periarticular  abscesses  are  to  be  treated  in  the  same  way 
as  cold  abscesses  are  treated  in  connection  with  other 
joints. 

The  results  of  conservative  treatment  of  the  tubercu- 
lous knee-joint  may  be  excellent,  but  in  severe  cases  a 
long  time  is  necessary.  In  adults  the  prognosis  of  the 
conservative  treatment  of  severe  cases  is  much  less  sat- 
isfactory.    The  reverse  may  be  said  of  excision. 

Premntion  and  Correction  ofBeformiiy. — The  deformity 
most  frequently  accompanying  chronic  epiphyseal  osteitis 
is  flexion  ;  this  can,  in  the  early  stages  of  the  disease,  be 
easily  corrected  by  manual  straightening  under  an  anaes- 
thetic, by  a  pulling  force  with  a  weight  and  pulley,  by 
a  distraction  splint,  by  bandages  and  a  fixation  splint, 
or  by  repeatedly  applied  plaster  bandages.  If  the  de- 
formity, flexion,  remains  uncorrected  for  some  time  in 
severe  osteitis  of  the  knee-joint,  a  subluxation  of  the  tibia 
backward  takes  place,  due  to  the  contraction  of  the  ham- 
string muscles.  If  an  attempt  be  made  to  straighten  the 
limb  the  head  of  the  tibia  is  held  in  its  subluxated  posi- 
tion by  the  contracted  hamstrings  in  the  posterior  cap- 
sular ligaments,  and  if  the  leg  is  brought  into  the  direction 
of  the  thigh  the  head  of  the  tibia  will  be  found  behind 
its  normal  position  and  an  ugly  deformity  will  have  re- 
sulted. This  can  only  be  prevented  by  a  forward  force 
exerted  on  the  head  of  the  tibia,  pushing  it  around  the 
end  of  the  femur  as  the  limb  is  straightened.  Various 
appliances  have  been  used  for  this  purpose,  and  by  the 
use  of  long-continued  and  persistent  effort  correction  can 
be  effected  by  proper  splints. 

In  angular  anchylosis  at  the  knee  resection  for  cor- 
rection of  the  deformity  is  not  without  danger.  Poinsot 
collected  77  cases,  with  a  mortality  of  eight  per  cent. 
This  was,  however,  before  the  days  of  aseptic  surgery, 
for  the  same  writer  collects  36  operations  and  no  death 
where  aseptic  precautions  were  used.'''  For  the  correc- 
tion of  deformity  which  has  persisted  for  some  time,  for- 
cible straightening  under  an  ansesthetic  is  often  neces- 
sary ;  or,  in  cases  of  bony  anchylosis,  osteotomy  or  excision 
(see  Osteotomy,  Resection).  In  fibrous  anchylosis  the 
readiest  way  to  correct  is  first  to  forcibly  flex  (in  order  to 
break  up  adhesions  without  increased  danger  of  rupture 
of  the  artery)  and  then  extend,  dividing  the  hamstring 
tendons,  if  need  be,  beforehand.  Mechanical  appliances 
are  often  recommended  for  the  purpose  of  straightening, 
but  are  unnecessary  if  the  following  procedure  be  carried 
out  in  difficult  cases.  The  patient  is  placed  upon  the 
floor  on  his  back,  and  the  surgeon  stands  over  him  hold- 
ing the  knee  with  both  hands,  the  fingers  being  placed 
under  the  popliteal  space.  The  patient's  ankle  is  grasped 
between  the  surgeon's  knees.  The  whole  weight  of  the 
surgeon's  trunk  can  then  be  thrown  upon  the  end  of  the 
lever  furnished  by  the  leg,  the  hands  of  the  surgeon  pull- 
ing upon  the  popliteal  space  furnishing  the  resistance. 
After  the  limb  is  forcibly  flexed  and  the  adhesions  broken, 
it  can  be  straightened  if  the  patient  is  turned  upon  the 
face  ;  a  downward  force  being  applied  to  the  heel,  and 
resistance  being  furnished  by  a  cushion  placed  under  the 
patient's  knee.  Where  subluxation  is  present  it  must 
be  corrected,  and  this  can  be  done  by  means  of  an  ap- 
pliance which  will,  however,  be  needed  only  in  extreme 
cases. 

After  correcting  the  deformity,  the  limb  should  be  well 
surrounded  with  soft  cotton  and  a  stiff  bandage  applied, 
the  limb  being  held  straight  until  the  plaster  has  become 
hard.  The  procedure  is  sometimes  followed  by  pain,  and 
opiates  are  necessary  for  a  few  days.  In  the  lighter  cases 
no  such  force  is  required,  but  the  limb  can,  under  an 
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anaesthetic,  be  brought  into  position  by  manual  manipu- 
lation. 

The  dangers  incurred  by  this  procedure  are  not  as 
great  as  would  be  supposed.  Such  a  violent  procedure 
should  not  be  undertaken  if  there  is  inflammation  pres- 
ent at  the  joint,  but  in  the  early  acute  stages  little  force 
is  required  to  straighten  the  limb.  The  danger  of  rupt- 
ure of  the  artery  can  be  avoided  by  care.  Separation  of 
the  epiphysis  of  the  femur  may  take  place,  but  is  cured 
by  the  fixation  requisite  to  treatment,  and  should  not 
occur  if  the  force  is  carefully  applied,  Fracture  of  the 
femur  and  tibia  can  be  avoided  by  care. 

The  treatment  of  chronic  rlieumaloid  arthritis  of  the 
knee  is  the  same  as  that  of  the  same  disease  elsewhere,  as 
may  also  be  said  of  syphilis  and  gout.  In  some  cases  of 
chronic  rheumatoid  arthritis  protection  is  sometimes  of 
use,  distraction  is  not  necessary,  and  fixation  should  be 
applied  only  temporarily.  Massage,  hot  applications, 
and  electricity  may  be  of  benefit. 

Disease  of  Cartilage. — Three  cases  have  been  reported 
of  circumscribed  fungous  disease  of  the  internal  menis- 
cus. In  one  of  these  ignipuncture,  and  in  two  removing 
the  granulations  by  scraping,  resulted  in  recovery.  Ex- 
tirpation of  the  affected  meniscus  was  followed  by  a  cure 
with  active  motion  of  the  joint.  In  another  case  the 
external  semilunar  cartilage  was  removed  on  account  of 
chronic  inflammation  and  a  relaxed  condition  which 
Interfered  with  locomotion.  The  operation  resulted  in 
healing  by  first  intention.  '^* 

Loose  Cartilage. — There  are  two  methods  for  removal 
of  loose  cartilage  at  the  knee :  1,  The  open  incision,  in- 
troduced by  A.  Pare,  discarded  by  later  surgeons,  includ- 
ing B.  Bell,  who  preferred  amputation  of  the  thigh,  and 
revived  again  since  the  introduction  of  aseptic  surgery  ; 
2,  the  subcutaneous  extraction,  which  is  done  as  follows  : 
the  foreign  body  is  pushed  into  the  external  upper  cul- 
de-sac  and  held  by  the  finger  of  an  assistant  under  the 
triceps  tendon,  and  by  help  of  another  kept  from  slipping 
up.  An  incision  is  then  made  with  a  tenotome  in  the 
subcutaneous  tissue,  directly  under  the  synovial  cavity, 
and  in  the  synovial  wall,  directly  under  the  foreign  body, 
which  is  forced  out  into  the  cellular  tissue  ;  two  weeks 
later  the  loose  cartilage  is  removed-  by  direct  incision. 
The  difliculties  of  the  second  step,  namely,  removal  of 
the  cartilage  from  the  cellular  tissue,  are  great,  and  sev- 
eral modern  surgeons  prefer  the  direct  incision  on  account 
of  the  technical  difficulty  of  the  indirect  method  {Revue 
de  Chirurgie,  1881,  No.  1). 

In  removal  of  a  loose  cartilage  by  direct  incision,  an 
incision  is  made  at  the  side  of  the  patella,  where  the  loose 
body  is  to  be  felt ;  the  strictest  asepticism  is  to  be  ob- 
served. 

Displacement  of  the  semilunar  cartilage  (internal  de- 
rangement of  the  knee-joint)  is  the  result  of  a  sprain,  and 
the  symptoms  and  treatment  are  those  of  sprain  at  the 
knee  with  synovitis. 

In  the  severest  cases  an  ansesthetic  is  necessary  in  order 
to  restore  the  cartilage  to  place,  but  after  the  cartilage  is 
replaced  by  manipulating  the  joint  immediately  after 
the  accident,  the  knee  is  to  be  flexed  to  its  fullest  extent, 
the  tibia  pulled  upon  as  if  to  draw  it  away  from  the  fe- 
mur, and  rotated  ;  the  limb  is  then  suddenly  straightened, 
the  operator  pressing  upon  the  displaced  cartilage  at  the 
same  time.  The  cartilage  sometimes  returns  to  its  place 
with  a  snapping  sensation,  but  often  without  the  patient's 
consciousness.  Frequently  the  patient  learns,  by  a  sud- 
den twist  of  the  limb,  to  replace  the  cartilage  himself. 
In  some  of  the  severest  cases  it  has  been  necessary  to  re- 
move the  cartilage  by  direct  incision. 

Howard  Marsh  has  used  with  benefit  a  steel  clamp  as  a 
means  of  prevention  of  the  slipping  of  the  cartilage,  when 
there  is  a  tendency  to  recurrence.  The  clamp  consists  of 
two  lateral  pieces  of  thin  steel,  well  padded  and  fitted  to 
each  side  of  the  patella,  connected  by  a  spring  passing 
behind  the  knee." 

Slipping  of  the  Patella. — Occasionally,  owing  to  an  in- 
jury to  the  lateral  fasciae,  or  to  a  loss  of  tension  of  the 
(luadrioeps  extensor  m\iscle,  the  patella  slips  to  the  side, 
interfering  with  locomotion,  and  causing  discomfort. 


Electricity  applied  to  the  muscle,  with  the  idea  of 
strengthening  it,  will  sometimes  be  of  assistance.  The 
patella  can  be  kept  in  place  by  a  stout  piece  of  leather 
moulded  to,  and  covering,  the  knee,  but  with  an  open- 
ing into  which  the  patella  fits  ;  this  leather  cap  is  then 
strapped  behind  the  knee  and  held  firmly  in  place. 

Ankle-joint. — In  the  treatment  of  the  most  formida- 
ble affection  of  the  ankle-joint,  viz. ,  tibio-tarsal  osteitis, 
protection  from  jar  is  especially  indicated — as  will  be 
readily  seen,  if  it  be  borne  in  mind  that  in  locomotion 
the  whole  weight  of  the  body  is  borne  at  each  step  upon 
the  comparatively  small  surface  of  the  articulating  por- 
tion of  tlie  astragalus.  Fixation  of  the  ankle  in  a  stiff 
bandage  and  allowing  the  patient  to  walk  upon  the  limb, 
is  a  manifest  error,  occasionally  made  possible  through 
confusion  of  a  simple  synovitis,  which,  at  certain  stages, 
needs  fixation,  with  osteitis,  which  should  be  protected 
from  jar  at  all  stages.  Protection  can  be  furnished 
either  by  means  of  crutches,  or,  more  thoroughly,  by 
means  of  protective  splints  with  perineal  supports.  Pro- 
tective splints,  described  for  the  knee-joint,  are  needed 
in  osteitis  of  the  ankle. 

Fixation  is  of  advantage  in  the  acuter  stages  of  the  af- 
fection, and  is  readily  furnished  by  means  of  stiff  band- 
ages. 

If  abscesses  form,  they  should  be  incised. 

In  cases  of  caries  of  the  ankle,  with  extensive  dis- 
ease of  bone,  the  decision  to  persevere  in  conservative 
treatment,  or  to  resort  to  operative  interference,  is  one 
which  is  based  largely  upon  the  patient's  age,  and  the 
circumstances  of  attendant  care. 

In  children,  the  results  of  conservative  treatment  are 
satisfactory.  Sattertbwaite  reports  14  cures  with  useful 
limbs  in  16  cases ;  the  time  of  treatment  being  on  the 
average  two  and  one-half  yearg  ;  2  of  the  16  patients  died 
(New  York  Medical  Record,  August  21,  1880). 

In  adults,  however,  the  treatment  is  much  less  satis- 
factory in  advanced  cases  of  caries.  Excision  or  ampu- 
tation is  not  infrequently  demanded  in  the  worst  cases. 

Operative  interference  consists  of  curetting  the  sinuses 
or  the  removal  of  the  diseased  tarsal  bones.  It  will  be 
found  that  the  latter  procedure  gives  much  the  more  sat- 
isfactory results  where  the  osteitis  has  become  so  extensive 
as  to  have  occasional  sinuses  ;  if  it  has  involved  a  greater 
part  of  the  astragalus,  if  the  curette  is  unreliable  as  a 
means  of  removing  all  the  disease. 

Chronic  synovitis  of  the  ankle-joint  is  chiefly  the  re- 
sult of  sprains,  and  the  treatment  should  be  the  same  as 
that  commonly  used  in  the  sprains  of  the  ankle,  viz.,  fix- 
ation, compression,  massage,  passive  motion,  occasionally 
protection  ;  and  the  period  of  time  required  for  the  em- 
ployment of  these  several  methods  varies  according  to  the 
severity  of  the  attack  and  the  condition  of  the  patient. 

Fixation  is  readily  furnished  by  the  stiff  bandages — 
silicate  of  potash  or  plaster  of  Paris — and  compression  by 
a  rubber  bandage.  Care  should  be  taken  that  the  pres- 
sure comes  upon  the  proper  part  of  the  ankle,  and  not 
upon  the  most  prominent  part,  viz.,  the  malleoli.  The 
parts  requiring  pressure  are  the  depressions  in  front  and 
behind  the  malleoli,  and  these  should  be  filled  with  pads 
of  cotton,  so  that  the  pressure  of  the  bandage  should  fall 
upon  the  capsule  of  the  joint,  and  not  chiefly  on  the  mal- 
leoli ;  if  there  is  much  swelling  at  the  ankle,  this  precau- 
tion is  not  necessary  ;  but  as  the  swelling  subsides  the 
malleoli  become  more  prominent,  and  would  bear  the 
chief  pressure  of  the  constricting  bandage. 

Pure  tuberculous  synovitis  not  affecting  the  bones,  an 
affection  rarely  encountered,  should  be  treated  with  a 
view  of  preventing  an  extension  of  the  disease  to  the 
bones — i.e.,  in  the  same  way  as  osteitis  would  be  treated. 

In  severe  chronic  synovitis  of  the  ankle-joint  the  indi- 
cations are  for  rest,  fixation,  and,  if  swelling  be  present, 
compression.  In  cases  where  there  is  danger  of  extension 
of  the  disease  to  the  astragalus  or  tibia,  protection  is  ad- 
visable. 

In  the  lighter  cases  of  synovitis  of  the  ankle-joint,  or 
after  the  inflammatory  stage  has  passed,  the  need  of  per- 
fect fixation  is  not  present,  and  massage,  with  protected 
or  graduated  motion,  will  be  found  of  great  benefit. 
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FlQ.  4956. — Shoe  for  Metacarpal  Disease. 


Mbtacarpo-phalangeal  Disease. — In  chronic  affec- 
tions of  the  joints  of  the  anterior  part  of  the  foot  and  of 
the  toes,  it  is  often  desirable  to  allow  locomotion  with- 
out jar  at  the  joint,  and  to  avoid  the  incumbrance  of 
crutches  or  of  appliances. 

The  sole  devised  by  Mr.  Thomas,  of  Liverpool,  seen  in 

the  accompanying 
*  .T-  iiM,  diagram,  vdll  an- 
swer the  indications 
of  protection  and 
fixation,  at  the  same 
time  allowing  loco- 
motion. 

The  shoe  worn  by 
the  Chinese,  with  a 
thick  stiff  sole,  cut 
away  at  a 
slant  at  the 
toes,  an- 
swers the 
same  pur- 
pose. 

It  is  im- 
portant, as 

a  preventive  measure,  that  shoes  which  are  too  short  or 
which  crowd  the  toes,  should  be  avoided ;  the  foot  should 
also  be  prevented  from  slipping  forward,  crowding  the 
toes  against  the  front  of  the  shoe.  This  can  be  done  by 
properly  lacing  the  shoe  against  the  instep  and  ankle,  and 
furnishing  a  sole  of  sufficient  length. 

Shoulder-joint. — Chronic  Synovitis. — In  aynovitis  of 
the  shoulder  joint  with  any  active  infiammation,  the 
Indication  is  simply  for  rest  and  fixation.  These  are 
readily  secured  by  means  of  a  sling,  and  a  bandage  secur- 
ing the  arm  to  the  side.  Compression  will  be  needed  if 
there  is  swelling  and  effusion,  and  this  is  effected  by  sur- 
rounding the  joint  with  cotton,  a-nd  covering  the  whole 
by  a  felt  or  hard  rubber  shoulder-cap,  which  is  firmly 
bandaged  to  the  arm  or  shoulder. 

Fixation  should  not  be  continued  longer  than  there  is 
subacute  inflammation,  and  can  be  gradually  discon- 
tinued ;  the  bandage  which  holds  the  arm  to  the  side 
being  first  discarded,  and  then,  later  on,  the  sling. 

The  question  of  the  use  of  forcible  passive  motion  in 
the  convalescent  stage  is  a  vexed  one.  Where  the  adhe- 
sions are  chiefly  periarticular,  or  confined  to  portions  of 
the  joints,  and  are  firm,  forcible  motion  under  an  anaes- 
thetic will  be  necessary;  but  in  the  majority  of  slight 
cases  gradual  passive  exercises  will  suffice. 

If  the  fixation  is  due  to  muscular  spasm  chiefly,  forci- 
ble passive  motion  will  be  of  no  use,  as  the  spasm  reflex 
to  the  inflammation  at  the  joint  will  reappear  after  the 
anaesthetic  as  long  as  the  disease  of  the  joint  remains. 

Local  applications  are  to  be  used  at  the  shoulder-joint 
for  the  same  reasons  and  indications  as  at  other  joints. 

Osteitis. — In  tubercular  osteitis  at  the  shoulder- joints, 
the  indications  for  treatment  are  practically  the  same  as 
those  present  in  chronic  synovitis. 

Distraction  is  not  indicated  in  disease  of  the  shoulder, 
as,  owing  to  the  laxity  of  the  joint,  the  weight  of  the  de- 
pendent arm,  if  kept  at  rest,  is  sufficient  to  separate  the 
humerus  from  the  opposing  bone  surface  of  the  scapular 
articulation. 
Abscesses  are  to  be  treated  in  the  usual  way. 
In  the  severest  cases,  excision  of  tlie  shoulder  is  indi- 
cated, and  excellent  results  are  attained. 

AOROMIO-CLAVICULAR  AND  STERNO-CLAVICtTLAK  AR- 
TICULATIONS.— Fixation  and  expectancy  are  all  that  can 
be  done  for  these  joints.  Fixation  can  readily  be  secured 
by  retaining  the  arm,  as  in  disease  of  the  shoulder-joint. 

Elbow-joint. — Synovitis  of  the  elbow-joint  recovers 
usually  under  fixation,  which  is  readily  obtained  by  fixa- 
tion splints,  internal  angular  splints,  external  angular 
splints,  or  a  lateral  splint  to  which  the  arm  is  strapped  or 
bandaged.  These  splints  can  be  made  of  tin  or  pasteboard, 
reinforced  with  iron  or  wire  (telegraph  wire),  or  wood, 
and  should  be  fitted  to  the  arm  bent  to  a  right  angle. 
Compression  can  be  effected  by  surrounding  the  joint  with 
cotton  and  bandaging  it  with  an  elastic  rubber  bandage. 


In  time,  fixation  by  splints  can  be  discontinued,  and  the 
support  of  a  sling  alone  be  relied  on,  with  passive  exer- 
cises and  massage. 

In  cases  of  osteitis  the  treatment  is  the  same,  except 
that  a  much  greater  length  of  time  is  required,  and  ab- 
scesses needing  to  be  incised  may  supervene. 

In  the  severest  eases,  excision  offers  the  readiest  chance 
of  cure. 

Wrist. — The  treatment  of  disease  of  the  wrist-joint 
is  to  be  conducted  on  the  same  principles  as  that  of  the 
other  joints,  and  consists  chiefly  of  fixation,  by  means  of 
palmar  splints,  and  compression.  It  may  be  mentioned. 
In  regard  to  tubercular  osteitis  of  the  wrist,  that  exci- 
sion, till  recently  rejected  as  an  unjustifiable  procedure. 
Is  of  more  assistance  than  has  hitherto  been  supposed. 
It  is,  of  course,  only  indicated  in  the  severest  cases. 
Excellent  results  have  been  obtained  by  this  procedure, 
chiefly  in  adolescents  and  young  adults. 

Other  Joints. — Diseases  of  the  sacro-iliac  articulation, 
and  of  the  temporo-maxillary  articulation,  have  been 
already  treated  elsewhere  in  this  work.  (See  under  Sacro- 
iliac Disease  and  Jaw.)  The  treatment  of  the  remain- 
ing joints  requires  no  especial  mention. 

The  writers  are  indebted  to  Drs.  H.  L.  Burrell,  H.  W. 
Gushing,  and  E.  G.  Brackett,  for  their  assistance  in  the 
preparation  of  this  article. 
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LARYNX,  NEUROSES  OF  THE.— Strictly  speaking, 
neuroses  of  the  larynx  are  disorders  or  diseases  of  some 
portion  of  the  nerve-structures  supplying  the  larynx,  or 
presiding  over  its  functional  integrity  ;  but  practically, 
all  disturbances  in  laryngeal  functions  normally  per- 
formed under  neural  influences  are  to  be  included  in  the 
term.  There  are  various  disorders  of  the  muscular,  vas- 
cular, and  glandular  structures  of  the  larynx  which 
produce  objective  and  subjective  results  so  similar  to 
those  of  true  neuroses  that  their  differentiation  is  diffi- 
cult and  sometimes  impracticable.  Hence  the  most  in- 
structive method  of  studying  laryngeal  neuroses  will  be 
to  include  all  impairments  of  function,  whether  neuro- 
pathic in  origin  or  not. 

The  neuroses  of  the  larynx,  like  disturbances  of  the 
nervous  system  in  general,  comprise  disorders  of  nutri- 
tion— trophoneuroses  ;  of  sensibility — sesthesioneuroses  ; 
and  of  motility — kinesioneuroses  ;  all  presumptively 
attributable  to  cerebral,  cerebro-spinal,  and  neural  le- 
sions, or  to  molecular  disturbances,  whether  percepti- 
ble evidences  of  alterations  of  structure  in  cerebro-spinal 


or  nerve-tracts  be  manifested  or  not.  Neuroses  that  are 
so  manifested  are  recognized  as  organic  neuroses.  Such 
as  are  not  so  manifested  are  termed  functional  neuroses, 
although  the  inference  remains  that  some  undeterminable 
change  of  tissue  or  of  tissue  relation  must  have  taken 
place.  It  is  sometimes  impossible  to  determine  whether 
organic  neuroses  originate  in  the  cerebral,  spinal,  or 
peripheric  portions  of  the  nervous  system. 

Trophonetjrosbs  :  Neuroses  of  Nutrition.— Dis- 
ease being  due  to  disturbance  between  equilibrium  of 
nutrition  and  work,  excess  of  nutrition  and  of  work 
produce  permanent  hypertrophy ;  excess  of  nutrition 
alone  produces  hypertrophy  with  subsequent  degenera- 
tion ;  lack  of  nutrition  produces  degeneration  and 
atrophy  ;  and  excess  of  work  and  lack  of  nutrition  pro- 
duce atrophy.  In  studying  these  nutritive  changes  the 
condition  of  the  trophic  centres  and  of  their  lines  of  dis- 
tribution is  a  matter  of  great  importance. 

Hypertrophy. — Hypertrophy  of  laryngeal  tissues  occurs 
most  frequently  in  connection  with  an  inflammatory  dis- 
ease. It  has  occasionally  been  noted  without  assignable 
cause,  and  may  be  attributed,  at  times,  to  increased 
functional  activity  of  trophic  supply.  I  am  unable  to 
refer  to  any  recorded  instances  of  hypertrophy  as  of  pre- 
sumptively purely  neural  origin. 

Atrophy. — Atrophy  of  the  laryngeal  tissues  is  fre- 
quently observed  in  connection  with  chronic  diseases  of 
inflammatory  origin,  with  anchyloses  of  the  crico-aryte- 
noid  articulation,  complete  or  incomplete,  and  with  both 
spasmodic  and  paralytic  disorders  of  the  laryngeal  mus- 
cles. In  most  instances  the  atrophy  is  to  be  regarded  as 
a  passive  process,  the  result  of  disease  or  disuse  of  the 
nerve  or  muscle.  In  some  it  is  the  exhausting  result  of 
excessive  innervation  in  resistance  to  tonic  spasm  (Jeleuf- 
fy) — prolonged  catabolism.  On  the  other  hand,  similar 
conditions  may  exist  for  years  without  producing  atrophy. 
The  rapidity  with  which  atrophy,  notably  of  the  posterior 
crico-arytenoid  muscle  (Semon),  sometimes  follows  pa- 
ralysis, renders  it  likely  that  an  active  neurotic  degen- 
eration has  been  in  progress.  Active  neurotic  atrophy 
presupposes  injury  to  the  spino-neural  mechanism,  or  ir- 
ritation of  the  afferent  fibre  of  a  reflex  arc  (Ross).  The 
association  of  trophic  with  motor  paralysis  renders  it  im- 
possible to  determine  whether  or  not  the  nutritive  changes 
are  under  the  domain  of  special  nerve-supply.  Some  ob- 
servations by  Tiirck  ("  Klinik  der  Krankheiten  des  Kehl- 
kopfes  und  der  Luftrohre,"  p.  440,  Wien,  1866)  as  to 
atrophy  of  the  crico-thyroid  muscle  without  degeneration 
of  the  superior  laryngeal  nerve,  led  him  to  the  inference 
that  the  trophic  supply  of  this  muscle  must  have  come 
from  the  recurrent  nerve  and  not  from  its  own  motor 
nerve. 

While  all  the  muscles  of  the  larynx  are  subject  to 
atrophy,  none  are  so  prone  to  atrophy  from  pathological 
lesions  as  the  posterior  crico-arytenoids.  Great  atrophy 
of  these  muscles  alone  has  been  observed  after  paralysis, 
independently  of  any  microscopic  evidence  of  alteration 
of  either  recurrent  or  pneumogastric  nerves,  as  in  an  in- 
structive instance  reported  by  Riegel  (cited  in  Ziemssen's 
"Cyclopsedia  of  the  Practice  of  Medicine,"  vol.  vii.,  p.  961, 
New  York,  1876).  In  most  similar  instances,  however,  de- 
generation of  nerve-tissue  has  coexisted.  Similar  atrophy 
of  the  posterior  crico-arytenoid  has  been  observed  like- 
wise in  cases  of  spasm  of  all  the  laryngeal  muscles, 
possibly  because  of  the  forced  inaction  due  to  its  having 
been  overpowered  by  the  combined  force  of  the  antago 
nistic  muscles  ;  probably  because  of  cessation  in  the  or- 
ganic exercise  of  its  special  function,  or  perhaps  because 
of  loss  of  innervation  from  the  respiratory  centre,  through 
other  channels  than  those  proceeding  from  the  fibres  of 
the  recurrent  nerve.  Atrophy  of  the  muscle  has  been 
recorded,  as  far  as  I  know,  only  in  cases  in  which  the 
corresponding  vocal  band  had  been  in  phonatory,  or  in 
approximatively  phonatory,  position  during  life. 

Treatment. — There  is  no  special  treatment  that  can  be 
pursued  with  confidence.  Probably  systematic  and  long- 
continued  electrical  treatment  offers  the  most  reasonable 
prospect  of  benefit. 

Changes  in  Secretion.— Thene  is  little  reason  to  doubt 
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that  changes  iu  the  secretory  products  of  the  glands  of 
the  mucous  membrane  are  often  trophoneuroses,  espe- 
cially when  occurring  in  neurotic  subjects  and  in  the  ab- 
sence of  marked  pathological  change  of  tissue.  They 
may  be,  and  most  frequently  are,  associated  with  hyper- 
plasia of  the  gland  tissue,  of  the  connective  tissue,  or  of 
the  epithelium  ;  or  they  maj'  be  associated  with  condi- 
tions of  malnutrition  and  atrophy. 

In  many  instances  these  are  due  to  retention  of  prod- 
ucts impairing  nutrition,  the  result  of  improper  diet  and 
hygiene,  and  lack  of  elimination  and  exercise.  Purga- 
tives, diuretics,  and  sedatives  ;  regulated  diet,  work,  ex- 
ercise, and  sleep,  will  do  far  more  good  in  these  instances 
than  any  topical  treatment. 

^STHBSIONEUROSES  :      NEUROSES     OF     SENSATION.  — 

The  term  sensory  phenomena  is  too  broad  and  may 
well  he  subdivided.  Krishaber  '  made  a  distinction  be- 
tween common  and  reflex  sensibility.  Elsberg  *  discrim- 
inated between  three  kinds  of  sensibility  :  1,  Tactile,  by 
which  temperature  and  pressure  are  appreciated  ;  2,  dol- 
orous, by  which  pain  is  appreciated  ;  and  3,  reflex,  by 
means  of  which  muscular  contractions,  such  as  occur  in 
cough,  spasm,  gagging,  choking,  etc.,  are  provoked,  as 
are  also  certain  intravascular  and  secretory  phenomena. 
Still  further  subdivision  seems  requisite,  however,  to  in- 
dicate all  varieties  of  sensibility  ;  for  distinction  can  be 
made  by  sensation  between  touch,  or  tactile  sensibility  ; 
temperature,  or  thermal  sensibility  ;  weight,  pressure, 
and  resistance,  or  muscular  sensibility  ;  pain,  or  dolorous 
sensibility  ;  and  a  group  of  manifestations  of  reflex  sen- 
sibility. 

Sensory  neuroses  may  affect  all  of  these  conditions,  or 
any  one  or  more  of  them.  The  degree  of  sensory  excit- 
ability varies  within  great  limits,  not  only  in  Individuals, 
but  in  the  same  individual  under  different  conditions, 
normal  and  abnormal.  The  normal  degree  of  sensibil- 
ity in  any  individual  may  be  augmented,  diminished,  ob- 
tunded,  or  abolished  under  the  influence  of  hygienic  or 
of  toxic  surroundings,  and  of  overwork,  innutrition,  ex- 
haustion, injur}',  and  disease.  Disorders  of  sensibility, 
dysoBHthesicB  in  general,  may  be  due  to  appreciable  struct- 
ural lesion,  to  inappreciable  structural  lesion,  or  to  either 
a  want  or  an  abeyance  of  animation  in  tissues  both  struct- 
urally and  chemically  intact.  The  latter  division  com- 
prises the  group  of  lesions  of  function,  without  apprecia- 
ble lesions  of  structure,  to  which  the  term  functional 
neurosis  is  applied.  Disorders  of  sensation,  dysaesthesiae, 
occur  as  simple  and  as  complex  manifestations.  They  oc- 
cur as  primary  and  as  secondary  disorders.  Primary  tes- 
thesioueuroses  present  as  augmented,  perverted,  or  dimin- 
ished sensations  of  touch,  body  temperature,  titillation  (the 
analogue  of  cutaneous  pruritus,  Ross),  weight  in  the  parts 
or  mechanical  restraint,  irritability,  discomfort,  and  pain. 
Secondary  aesthesioneuroses  present  themselves  as  phen- 
omena produced  in  the  course  of  various  diseases  or  dis- 
ordered conditions,  of  which  they  become  part  of  the  reg- 
ular clinical  train  of  symptoms,  and  to  which  affections 
their  study  is  best  relegated.  Absence  of  these  diseases 
usually  stamps  the  neuroses  as  primary.  The  diseases  and 
disordered  conditions  referred  to,  include  inflammation, 
abscess,  tumor,  presence  of  a  foreign  body,  tuberculosis, 
lepra,  lupus,  carcinoma,  sypjiilis,  narcosis  from  what- 
ever cause,  and  diffuse  cerebral  and  cerebrospinal  lesions. 

If  special  names  be  given  to  the  various  conditions,  in 
accordance  with  modern  neurological  nomenclature, 
their  classification  would  be  somewhat  as  follows  : 

1.  Neuroses  of  tactile  sensibility,  comprising  (a)  aug- 
mented sensitiveness  to  the  touch,  Iippermsthesia  ;  (i)  per- 
verted sensitiveness,  parmsthesia,  including  abnormal 
sensations  of  numbness,  discomfort,  tickling,  itching, 
burning,  tingling,  pinching,  of  constriction,  and  of  the 
presence  of  a  foreign  substance  ;  (c)  obtunded  sensitive- 
ness, hypmsihesia  (Eulenburg) ;  (d)  abolished  sensitive- 
ness, anmthetia,  including_  the  numbness  produced  by 
applications  with  ice  or  with  drugs,  such  as  preparations 
of  aconite,  carbolic  acid,  menthol,  cocaine,  and  the  like. 

3.  Neuroses  of  dolorous  or  pathic  (Ross)  sensibility, 
comprising  (ffl)  continuous  hypersensation.  pain,  algesia; 
(b)  augmented  sensation  in  painful  conditions,  Iiyperalge- 


sia  or  hyperalgia,  including  painful  sensations  caused  by 
the  dread  of  an  anticipated  touch  ;  (c)  perverted  sensation, 
paralgesia,  constrictions,  dryness  ;  {d)  diminished  sensa- 
tion, hypalgesia  or  liypalgia  (Eulenburg),  including  numb- 
ness ;  («)  abolished  sensation,  analgesia  ;  (/)  paroxysmal 
painful  sensations  along  the  course  of  a  sensory  nerve, 
neuralgia. 

3.  Neuroses  of  thermal  sensibility,  comprising  (a)  aug- 
mented sensitiveness  to  heat  or  to  cold  ;  (p)  perverted 
sensitiveness,  sensations  of  heat,  of  burning,  scalding, 
melting,  of  intense  cold  ;  (c)  diminished,  and  (d)  abolished 
sensitiveness. 

4.  Neuroses  of  muscular  sensibility,  comprising  aug- 
mented sense  of  weight  in  the  parts  or  pressure  upon 
them,  or  of  mechanical  restriction  in  moving  them,  alto- 
gether independently  of  any  condition  of  motor  paraly- 
sis, as  when  distinct  excessive  muscular  effort  is  re- 
quired for  phonation  in  fatigue  from  overuse  or  prolonged 
use  of  the  voice.  All  these  conditions  occur  usually  in 
association  with  diseases  in  which  they  form  part  of  the 
clinico-patliological  group  of  symptoms.  Some  occur  in- 
dependently of  appreciable  disease,  or  with  such  promi- 
nence as  to  become  the  leading  feature  of  the  disorder. 
The  latter  group  are  all  that  need  any  consideration  in 
detail  under  the  head  of  neuroses. 

HypercBsthesia. — Augmented  tactile  sensitiveness,  ab- 
normal supersensitiveness  of  the  laryngeal  mucous  mem- 
brane, is  quite  frequent  in  both  catarrhal  and  ulcerative 
inflammatory  disorders  of  the  larynx.  It  is  often  asso- 
ciated with  hyperaesthesia  of  the  palate  or  of  the  pharynx. 
It  often  occurs  as  a  manifestation  of  hysteria  ;  often  as  a 
reflex  neurosis.  It  is  sometimes  associated  with  spasm  , 
in  these  structures,  and  often  gives  occasion  to  spasm  of 
the  constricting  muscles  of  the  larynx,  or  to  sensations 
of  spasmodic  contraction  which  are  always  distressing 
and  sometimes  alarming.  In  some  instances  it  alternates 
with  conditions  of  anassthesla  and  of  paralysis  (Elsberg, 
'  Gougenheim). 

In  one  class  of  cases  the  use  of  the  voice  produces  pain, 
and  in  some  of  these  instances  the  annoyance  in  phona- 
tion from  the  sensations  excited  becomes  so  intense  as  to 
deter  the  patient  from  all  attempts  at  using  the  voice. 
This  condition  has  been  termed  phonophobia  (Coen). 

In  another  class  of  cases  a  peculiar  intermittent  hyper- 
aesthesia sometimes  occurs  after  bronchitis,  commencing 
with  sensations  of  burning  and  tickling,  which  are  fol- 
lowed by  paroxysms  of  dry  or  of  moist  cough,  culminat- 
ing in  spasm  of  the  larynx,  which,  in  its  turn  is  followed 
by  vertigo,  or  by  actual  loss  of  consciousness,  and  is 
sometimes  attended  with  convulsions  of  the  face,  and 
even  of  the  upper  extremities,  producing,  in  fact,  the  con- 
dition to  which  the  term  laryngeal  vertigo  (Charcot)  has 
been  given. 

With  the  cessation  of  the  abnormal  sensation  in  the 
larynx,  the  vertiginous  seizure  ceases,  and  the  ordinary 
abnormal  condition  of  the  subject  pursues  its  accustomed 
course. 

Pathology. — It  is  not  likely  that  neuritis  is  present. 
Hysteria  exists  in  many  instances  ;  in  others  there  is  a 
gouty  diathesis,  and  especially  a  disposition  to  asthma. 

Etiology. — A  highly  neurotic  temperament  is  the  main 
remote  cause  of  hypersesthesia.  Gout  and  rheumatism 
are  likewise  remote  causes.  The  immediate  causes  are 
varied  in  character,  and  are  sometimes  direct,  sometimes 
reflex.  Irritation  in  any  portion  of  the  alimentary  tract, 
from  the  mouth  to  the  anus,  or  of  any  portion  of  the  re- 
spiratory tract,  from  the  nostril  to  the  pulmonary  alveoli, 
may  act  as  an  exciting  cause,  or  may  keep  up  an  hyper- 
aesthesia of  different  origin.  It  is  often  due  to  irritation, 
direct  or  reflex,  from  small  neoplasms,  retained  secretions 
at  the  orifices  of  gland-ducts,  and  from  varices,  minute 
ulcerations,  excoriations,  or  fissures  in  the  pharynx,  base 
of  the  tongue,  tonsils,  palatine  folds,  uvula,  palate,  or 
the  intranasal  tract.  In  some  instances  certain  spots  on 
the  neck  are  especially  painful  (E.  Fraenkel). 

Treatment. — Both  constitutional  and  topical  treatment 
are  required.  In  excitable  or  irritable  conditions  of  the 
nervous  system,  nerve-sedatives,  such  as  bromides,  co- 
nlum,  cannabis  indica,  hyoscyamus  and  its  derivatives, 
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chloral,  and  antipyrin,  are  indicated  ;  in  hysteric  condi- 
tions, preparations  of  musk,  assafoetida,  or  valerian  ;  in 
debilitated  conditions,  nerve  and  blood  tonics,  such  as 
arsenic,  iron,  quinine,  strychnine,  or  their  equivalents  ; 
in  gouty  and  rheumatic  conditions,  colchicum,  salol,  and 
the  salicylates.  The  condition  of  the  digestive  apparatus 
and  of  the  emunctories  requires  strict  attention  that  as- 
similation of  nutriment  may  be  as  complete,  and  elimina- 
tion of  effete  products  as  thorough,  as  possible.  The 
liver,  the  kidneys,  and  the  skin  should  be  maintained  in 
active  performance  of  their  respective  depurative  func- 
tions as  far  as  practicable.  The  medical  discipline  and 
the  medicinal  agents  to  be  employed  for  these  purposes 
will  vary  with  special  indications,  and  must  be  selected 
in  accordance  with  the  principles  of  general  therapeutics. 

Topically,  soothing  or  benumbing  applications  to  dis- 
eased or  disordered  tissues  are  indicated,  repeated  once  or 
oftener  a  day.  These  may  comprise  applications  of  mor- 
phine, of  bismuth,  or  of  aconite,  in  glycerine  or  water  ; 
of  iodoform  in  ether  or  chloroform  ;  or  of  cocaine,  of 
thymol,  or  of  menthol ;  sprays  of  opium,  of  bromides,  of 
■chloral,  or  of  camphor  in  simple  water  or  in  peppermint 
water ;  sprays  of  iced  water ;  inhalations  of  vapors  of 
benzoin  and  similar  drugs,  changes  being  made  from  time 
to  time  as  indications  vary. 

Permanent  mechanical,  traumatic,  and  plastic  lesions 
producing  the  hyperjesthesia  require  to  be  combated,  de- 
stroyed, or  removed,  according  to  the  special  indications. 

Parmsthesia. — Paraesthesia  denotes  a  condition  of  per- 
verted or  abnormal  sensation,  diffuse  or  localized,  quite 
different  from  sensations  of  pain.  It  is  most  frequent  in 
hysterical  females.  It  is  most  usually  described  as  a 
•sensation  as  though  a  hair  or  other  foreign  body  were 
present,  or  a  sensation  of  tickling,  burning,  tearing, 
itching,  or  something  not  unlike.  These  sensations  are 
sometimes  provoked  by  phonation,  and  to  prevent  them 
the  sufferer  becomes  disposed  to  speak  in  whispers  only 
(phonophobia,  Coen).  In  some  instances  the  sensations 
are  limited  to  the  larynx  ;  in  others  they  extend  into  the 
pharynx  in  the  one  direction,  or  along  the  trachea  in  the 
other.  Tracheal  extensions  cause  considerable  mental 
anguish  and  dread  of  suffocation. 

Localized  parsesthesias  are  frequently  referred  to  the 
regions  connecting  the  anatomical  structures  of  the  lar- 
jnx,  or  the  structures  adjacent,  as  the  regions  of  the 
hyo-thyroid  membrane,  crico-thyroid  membrane,  glosso- 
■epiglottic  fold,  crico-thyroid  articulation,  or  crico-aryte- 
noid  articulation.  Paraesthesia  is  sometimes  combined 
with  anaesthesia  (Elsberg,  B.  Fraenkel),  and  is  sometimes 
followed  by  it.  It  sometimes  causes  considerable  hypo- 
chondriasis, from  tiie  patient's  dread  that  some  incurable 
■disease  is  in  progress. 

Its  etiology  and  pathology  seem  closely  allied  to  those 
•of  hyperaesthesia,  if  not  identical  ;  and  the  therapeutic 
measures  would  be  much  the  same  as  for  that  condition. 

Aiueslhesia. — Anaesthesia  of  the  larynx  is  the  term 
used  to  indicate  serious  loss  of  sensitiveness  of  the  mu- 
■cous  membrane,  whether  partial  or  complete,  compris- 
ing likewise  hypaesthesia  or  obtunded  sensitiveness.  It 
sometimes  alternates  with  hyperaesthesia  (Gougenheim), 
and  is  sometimes  associated  with  paraesthesia.  It  may, 
or  may  not,  be  associated  with  motor  paralysis.  In  cases 
due  to  diphtheria,  motor  paralysis  coexists.  The  motor 
paralysis  may,  or  may  not,  be  in  the  domain  of  the  same 
nerve-trunk.  It  is  most  frequently  manifested  in  the  con- 
strictor group  ;  the  subjective  symptom  being  dysphonia 
•or  aphonia.  It  occurs  both  unilaterally  and  bilaterally. 
In  intensity  it  varies  both  with  the  cause  and  with  the 
individual.  It  varies  at  times,  likewise,  in  the  same  sub- 
ject. It  also  varies  in  extent.  In  some  instances  it  is  con- 
tined  to  the  epiglottis  ;  in  some  to  the  supraglottic  portion 
of  the  larynx,  while  in  others  it  occupies  the  entire  larynx ; 
the  extent  varying  according  to  the  degree  of  participation 
in  the  lesion  of  the  sensory  nerve  distributed  to  the  regions 
indicated. 

Laryngeal  anaesthesia  may  be  isolated,  or  may  be  as- 
sociated with  anaesthesia  of  the  trachea,  of  the  pharynx, 
of  the  palate,  or  of  other  organs  and  structures  adjacent, 
■contiguous,  or  at  a  distance ;  the  special  association  be- 


ing dependent  upon  the  pathological  or  etiological  lesion. 
Tactile  sense  may  be  in  abeyance  naturally,  or  can  be 
placed  in  abeyance  artificially,  as  by  repeated  manipula- 
tion with  instruments,  and  by  applications  of  cocaine 
hydrochlorate,  menthol,  and  some  other  drugs.  This 
abeyance  is  often  associated  with  abeyance  of  reflex  ex- 
citability, or  with  sufficient  impairment  to  place  that 
excitability  under  control ;  but  sometimes  the  reflex  ex- 
citability continues,  so  that  spasmodic  contractions  ensue 
under  its  influence  despite  abolition  of  the  tactile  sense. 
Contrariwise  it  is  asserted  (Brown-Sequard)  that  anaes- 
thesia of  the  entire  body  can  be  produced  experimentally 
by  irritation  of  the  laryngeal  mucous  membrane. 

Pattofcpy.— Structural  change,  whether  demonstrable 
or  not,  in  the  region  of  the  origin  or  nucleus  of  the 
pneuniogastric  nerve,  or  iu  the  tract  of  its  superior 
laryngeal  branch,  is  presumed  to  constitute  the  pathol- 
ogy of  gross  anaesthesia  occurring  in  association  with 
diphtheria,  with  syphilis  of  the  cerebrum,  or  in  bulbar 
paralysis. 

Interruption  in  the  transmission  of  peripheral  impulses 
to  the  cerebral  centre  is  the  presumptive  pathological 
condition  in  the  anaesthesia  occurring  in  hysteria.  Should 
the  anaesthesia  be  found  to  be  limited  to  the  upper  por- 
tion of  the  larynx,  ceasing  at  the  margins  of  tlie  vocal 
bands,  the  productive  lesion  will  be  presumptively  at- 
tributable to  disorder  in  the  tract  or  nucleus  of  the 
superior  laryngeal  nerve  from  which  sensory  fibres  are 
distributed  to  this  portion  of  the  larynx. 

Anaesthesia  extending  beyond  the  margin  of  the  vocal 
bands  will  be  similarly  attributable  to  disorder  in  the 
tract  or  nucleus  of  the  inferior  laryngeal  nerve  ;  and 
the  lesion  will  be  referred  accordingly  to  the  trunk  of 
the  pneumogastric,  above  the  departure  of  the  superior 
laryngeal,  to  its  nucleus,  or  to  its  point  of  origin. 

Symptoms. — Liability  to  access  of  foreign  matter  into 
the  larynx  during  deglutition  is  the  most  prominent 
sjmptom.  Lack  of  sensation  to  titillation  and  to  irrita- 
tion, and  lack  of  reflex  response  by  cough  to  irritation 
are  additional  symptoms. 

Etiology. — Anaesthesia  of  the  larynx  is  usually  indica- 
tive of  deeper  lesion.  The  two  chief  causes  are  widely 
different  in  character,  being  hysteria  and  diphtheria. 
Then,  but  far  less  frequently,  follow  the  lesions  of  bul- 
bar paralysis  (Krishaber)  and  of  cerebral  syphilis  (Ott*). 
Anaesthesia  has  been  noted  in  the  asphyxic  stage  of 
cholera  (Romberg),  and  is  similarly  present  at  times  dur- 
ing the  death  agony.  Hysteria  is  a  far  less  frequent 
cause  of  anaesthesia  of  the  larynx,  or  at  least  of  the  epi- 
glottis, than  was  generally  supposed  a  number  of  years 
ago  ;  the  mistake  having  been  due  to  want  of  recognition 
of  the  fact  that  the  epiglottis  is  a  far  less  sensitive  struct- 
ure in  some  subjects  than  in  many  others.  An  anaes- 
thetic epiglottis  cannot  be  regarded,  therefore,  as  pathog- 
nomonic of  hysteria. 

Among  other  causes  to  which  laryngeal  anaesthesia 
seems  to  have  been  attributable  may  be  cited,  severe 
forms  of  sore  throat,  epilepsy,  plumbism,  alcoholism, 
syphilis,  and  even  carcinoma  and  tuberculosis  (Kris- 
haber). 

Anaesthesia  from  diphtheria  is  often  associated  with 
paralysis  of  the  depressor  muscles  of  the  epiglottis  which 
are  innervated  by  the  superior  lar3'ngeal,  the  same  nerve 
which  supplies  sensation  to  the  supra-glottic  portion  of 
the  larynx.  Paralysis  of  the  crico-thyroid  muscle,  sup- 
plied by  the  same  nerve,  may,  or  may  not,  exist.  In  oc- 
casional instances  there  is  paralysis  also  of  some  of  the 
phonatory  muscles,  indicating  implication  of  the  inferior 
laryngeal  nerve.  Anaesthesia  is  sometimes  associated  with 
neuralgia  (anaesthesia  dolorosa)  (Schnitzler,  Elsberg). 

Sequelm. — Laryngeal  aneesthesia,  especially  when  com- 
plete, and  associated  with  anaesthesia  of  the  trachea,  of 
the  epiglottis,  and  of  the  pharynx,  has  been  noted  as  a 

*  For  a  markecl  instance  of  right-sided  anesthesia  in  association  with 
right-sided  paralysis  o£  the  vocal  band  in  the  cadaveric  position,  in  a 
case  of  extensive  hereditary  syphilitic  disease,  which  had  involved  the 
origin  of  the  vagus,  from  which  all  traces  of  medullary  fibres  had  disap- 
peared, thus  destroying  all  communication  with  the  larynx,  centrifugal 
and  centripetal,  see  Ott,  Prager  Med.  Woch.,  18S1,  No.  4. 
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precursory  indication  of  labio-glosso-laryngeal  paralysis 
(Krishaber:  Gas.  hebd.,  1873,  No.  48). 

Diagnosis. — Passage  of  food  or  drinlc  into  tlie  ap- 
parently normal  larynx,  in  the  absence  of  motor  paraly- 
sis and  of  meclianical  lesions,  such  as  morbid  growth, 
wound,  or  foreign  body,  is  presumptive  evidence  of 
anaesthesia.  Palpation,  or  probing,  or  electric  stimula- 
tion, however,  under  laryngoscopic  Inspection,  is  the 
proper  method  of  making  the  diagnosis,  and  will  reveal 
the  intensity  and  extent  of  anaesthesia.  Diphtheritic 
anaesthesia  is  usually  associated  with  paralysis  of  the  de- 
pressors of  the  epiglottis.  Entire  loss  of  sensitiveness 
will  be  indicated  by  absence  of  any  sensation  of  touch, 
or  of  pain,  or  of  any  evidence  of  reflex  movement. 
Partial  sensitiveness  may,  or  may  not,  be  associated  with 
voluntary  suppression  of  the  reflex  movements,  of  cough, 
and  of  spasmodic  closure.  The  most  sensitive  portion, 
normally,  is  the  interior  or  intra-laryngeal  surface  of  the 
interarytenoid  fold,  the  touching  of  which  with  the  probe 
usually  excites  titillation  and  cough. 

To  determine  whether  apparent  want  of  sensitiveness 
be  abnormal,  the  mucous  membranes  of  other  structures, 
adjoining  or  at  a  distance,  should  be  examined;  for  in- 
dividuals will  be  found  with  general  obtuse  sensitiveness. 
Limited  patches  of  cutaneous  anaesthesia  at  the  anterior 
portion  of  the  neck,  above  and  below  the  hyoid  bone, 
have  been  indicated  as  frequent  and  peculiar  concomitant 
signs  of  laryngeal  anassthesia.* 

Prognosis. — The  prognosis  will  vary  with  the  nature  of 
the  lesion.  It  is  of  the  gravest  character  when  present 
in  association  with  bulbar  paralysis.  It  is  serious  in  all 
cases  of  central  origin. 

In  diphtheria,  the  prognosis  is  good  provided  that 
means  are  available  during  treatment  to  prevent  the  en- 
trance of  food  into  the  larynx  ;  an  accident  that  may  be 
followed  by  suffocation  on  the  one  hand,  or  by  fatal 
pneumonitis  on  the  other. 

In  cerebral  syphilis  the  prognosis  will  be  dependent 
upon  the  extent  of  the  lesion,  which  will  therefore  be  an 
unknown  factor,  unless  amelioration  follow  the  institu- 
tion of  antisyphilitic  remedies. 

The  condition  is  always  rendered  serious  in  the  pre- 
sence of  catarrhal  inflammations,  in  which  the  product  of 
secretion  may  accumulate  in  dangerous  and  even  fatal 
quantity  without  exciting  the  reflex  movements  of  cough 
for  their  expulsion. 

Treatment. — The  treatment  will  vary  with  the  nature 
of  the  case.  Preparations  of  phosphorus  and  of  strych- 
nine, or  its  equivalent,  are  usually  indicated  constitu- 
tionally. Induced  electrical  currents  topically  are  often 
additionally  serviceable  in  cases  of  diphtheritic  origin. 

Feeding  by  the  oesophageal,  or  even  by  the  stomach 
tube  is  indicated  when  attempted  deglutition  drives  food 
into  the  larynx.  The  condition  of  anaesthesia  calls  for 
especial  care  to  see  that  the  tube  is  not  introduced  into 
the  larynx.  It  should  be  guided  along  a  finger  placed 
behind  the  epiglottis  or  at  the  entrance  of  the  larynx  ;  or 
should  be  introduced  under  laryngoscopic  illumination. 
Hysterical  anaesthesia  is  sometimes  promptly  relieved  by 
the  emotional  influence  of  the  laryngoscopic  examina- 
tion. It  may  subside  under  the  influence  of  mere  prob- 
ing, of  pencilling  with  silver  nitrate  or  other  reagents,  or 
of  the  application  of  the  electric  brush,  according  as  its 
intensity  may  warrant. 

Constitutional  syphilitic  disease  will  require  the  usual 
constitutional  antisyphilitic  measures. 

Sclerotic  conditions  of  the  nervous  structures,  and  bul- 
bar paralysis,  must  be  met  by  the  measures  indicated  by 
neurologists,  internal  administrations  of  silver  nitrate, 
gold  and  sodium  chlorides,  etc. 

Hyperalgia. — Neuralgia  of  the  larynx  usually  occurs 
in  a  series  of  intermittent  darting  pains  of  irregular  re- 
currence, running  from  one  side  of  the  larynx,  most  fre- 
quently the  left,  or  from  both,  to  the  ear.  Similar  pains 
occur  in  cases  of  ulceration  of  the  epiglottis,  and  in  some 
unulcerated  cases  of  syphilis  and  carcinoma. 

Sensations  of  tickling  from  irritaticm  of  the  terminal 
filaments  of  the  sensory  fibres  of  the  pneumogastric,  and 
especially  of  those  of  the  superior  laryngeal  division, 


leading  to  reflex  irritative  laryngeal  cough  to  relieve 
them,  are  not  to  be  regarded  as  evidences  of  neuralgia. 

The  treatment  is  constitutional,  as  for  all  forms  of  neu- 
ralgia. 

KrNESiONEHROSES. — These  comprise  the  groups,  hyper- 
kineses  (spasm),  and  akineses  (paralysis). 

Hyperkineses. — Spatmofilie Lai^/nx,  Laryngism'us.—^ 
Spasm  of  the  larynx  is  a  spasmodic  closure  of  the  glottis 
by  contraction  of  all  the  constrictor  muscles,  or  of  all  the 
muscles  of  the  glottis,  both  constrictor  and  dilator,  the 
predominant  effect  in  the  domain  of  the  constrictors  pro- 
ducing closure  just  as  surely  as  though  the  dilators  were 
unaffected.  The  latter  condition  is  sometimes  mistaken 
for  paralysis  of  the  dilators. 

Spasm  of  the  constrictor  muscles  of  the  glottis  is  some- 
times associated  with  paralysis  of  the  dilator  muscles, 
the  contracture  following  the  paralysis.  Spasm  of  indi- 
vidual muscular  territories  also  occurs  in  which  the  con- 
striction of  the  glottis  does  not  take  place. 

Spasm  of  the  larynx  occurs  in  three  forms  :  tonic  or 
fixed,  clonic  or  mobile,  and  contractile  or  tremulous. 
The  spasm  is  respiratory  in  some  instances,  phonatory  in 
others.  The  respiratory  spasm  may  follow  either  the  ex- 
piratory or  the  inspiratory  phase,  the  latter  variety  being 
usually  the  severer.  Inspiratory  spasm  is  familiar  to  all 
who  have  practised  Initial  cauterization  upon  the  interior 
of  the  larynx.  This  manipulation  produces  a  series  of 
painful  stridulous  inspirations  through  a  glottis  that  has 
become  spasmodically  closed  ;  the  expirations  remaining 
efficient,  noiseless,  and  free  from  cough.  The  spasmodic 
phenomena  subside  in  a  few  minutes,  although  the  pain 
from  the  cauterization  continues.  An  expiratory  spasm 
occurs  when  a  foreign  substance  enters  the  larynx  sud- 
denly, as  when  a  drop  of  water  goes  the  wrong  way  dur- 
ing speech  or  laughter.  The  spasm,  at  first  often  inspi- 
ratory as  well,  is  essentially  an  expiratory,  titillating 
spasm  of  cough  ;  and  the  cough  continues  until  the  for- 
eign matter  has  been  expelled,  or  until  the  unpleasantly 
uncomfortable  sensations  it  had  produced  have  in  a  great 
measure  subsided.  These  examples,  while  serving  to 
illustrate  the  phenomena  of  spasm,  do  not  enter  into  the 
category  of  essential  neuroses. 

One  form  of  spasm,  a  true  laryngismus,  occurring  dur- 
ing a  paroxysm  of  cough  which  has  been  immediately 
preceded  by  tickling  or  other  abnormal  sensation  in  the 
larynx,  is  marked  by  sudden  arrest  of  the  muscles  of  res- 
piration, with  dizziness  or  vertigo,  and  partial  or  complete 
loss  of  consciousness  for  a  few  seconds,  so  that  the  patient 
may  fall  to  the  ground  if  erect.  Consciousness  returns 
in  a  few  seconds,  and  the  patient  is  usually  as  well  as 
ever,  without  stupor  or  other  morbid  symptoms.  The 
term  laryngeal  vertigo  (Charcot)  has  been  ascribed  to  this 
variety,  but  it  appears  to  me  without  suflioient  reason, 
inasmuch  as  giddiness,  or  even  momentary  loss  of  con- 
sciousness, is  not  rare  after  prolonged  coughing  spells, 
and  occasionally  attends  prolonged  efforts  of  forced  res- 
piration during  auscultation  of  the  lungs.  This  form  of 
laryngismus  occurs  far  more  frequently  in  males,  and  after 
middle  life,  and  in  individuals  who  are  gouty,  or  who 
are  the  subjects  of  asthma  and  bronchitis.  Convulsive 
movements  of  the  limbs  and  of  the  face  have  been 
noted  in  some  instances.  The  attacks  may  occur  at 
irregular  intervals  of  days,  weeks,  or  months,  or  as  fre- 
quently as  several  times  a  day. 

Spasm  with  aphonia  occurs  occasionally  as  a  profes- 
sional hyperkinesis  in  persons  who  have  been  compelled 
to  make  great  use  of  the  voice.  While  the  muscles  re- 
spond normally  in  respiration  and  in  voluntary  efforts 
of  expiration  and  inspiration,  in  coughing  and  in  laugh- 
ing, spasm  occurs,  as  In  histrionic  spasm,  writers' cramp, 
and  so  on,  whenever  an  attempt  is  made  to  use  the  mus- 
cles for  phonation,  and  the  act  becomes  impracticable. 
To  this  condition  the  term  spastic  aphonia  (Schnitzler) 
has  been  applied. 

Fatigue  of  the  cerebral  centres  has  probably  been  pro- 
duced, so  suppressing  their  functions  as  to  develop  a 
latent  contracture  of  the  muscles  in  connection  with 
them,  which  becomes  augmented  into  spasm  when  the 
lower  centre  in  the  medulla  is  put  into  action,  as  in  the 
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explanation  given  (Hughlings  Jackson)  for  writers' 
cramp  ;  whicli  is,  that  the  lower  centres,  being  in  a  condi- 
tion of  "  hyperphysiological  activity,"  are  "  let  go,"  just 
as  the  spinal  centres  are,  in  hemiplegia,  accompanied  by 
slight  rigidity. 

When  the  individual  attempts  to  speak,  a  spasmodic 
hypcrcontraction  of  the  muscles  of  phonation  brings  the 
vocal  bands  into  such  close  approximation  that  the 
phonatory  current  of  airicannot  pass  between  them. 

Aphonia  spastica  has  been  found  associated  with  dysp- 
noea, as  in  a  very  interesting  instance  described  by 
Michael  ( ' '  Aphonia  und  Dyspnoea  Spastica, "  Wiener  Med. 
Presse,  1885,  Nos.  41  and  43).  In  this  patient,  a  married 
woman,  thirty-two  years  of  age,  with  hysteria,  there 
were  in  addition  globus  hystericus,  muscular  contract- 
ures of  the  face  and  of  the  extremities,  intercostal  neural- 
gia, and  occasional  paroxysms  of  hystero-epilepsy.  The 
diagnosis  was  made  during  narcosis  preliminary  to  tra- 
cheotomy, when  subsidence  of  the  spasm,  restoration  of 
free  respiration,  relief  from  cyanosis,  and  resumption 
of  voice  occurred.  Return  of  the  spasm,  as  conscious- 
ness revived,  rendered  the  tracheotomy  imperative.  It 
was  necessary  to  retain  the  cannula  permanently,  no 
change  in  the  laryngeal  neurosis  having  taken  place  at 
the  date  of  the  report,  three  years  after  the  operation. 

Hysterical  spasm  may  manifest  itself  in  the  inspiratory 
or  in  the  expiratory  phase  of  respiration,  or  in  both 
phases.  Inspiratory  spasm  is  characterized  by  stridor, 
feebleness  of  voice,  and  shallow  respiration. 

Expiratory  spasm  is  phonal,  and  is  characterized  by 
a  series  of  convulsive  barking  or  other  explosive  coughs 
repeated  many  times  a  minute  ;  continuing  many  minutes 
or  hours  during  the  day,  and  recurring  daily  for  many 
days,  months,  or  even  years.  It  is  not  manifested  dur- 
ing sleep.  The  term  laryngeal  chorea  has  been  given 
to  this  variety  of  spasm,  owing  to  the  irregular  or  cho- 
reic movements  of  the  vocal  bands  during  the  attack  ;  a 
term  which  should  be  confined  to  such  laryngeal  cho- 
reic movements  as  are  associated  with  genuine  chorea 
(Schreiber). 

Patliology. — Spasm  of  the  larynx  in  the  adult  occurs 
as  a  result  both  of  direct  and  of  reflex  irritation.  Chronic 
hyperaemia  of  the  larynx,  ulcerations  of  the  mucous 
membrane,  morbid  growths,  or  foreign  bodies  may  be 
the  source  of  direct  irritation.  In  these  cases  spasm  of 
the  larynx  is  a  symptomatic  feature  merely — sometimes 
of  serious  and  even  of  fatal  import. 

It  exists  also,  occasionally,  as  a  true  neurosis  in  disease 
of  the  nerve  tissues  or  tracts.  It  is  often  one  of  the  early 
symptoms  of  locomotor  ataxia  (Fereol),  and  sometimes 
for  a  long  period  is  the  only  premonitory  symptom  of 
that  affection  (Krishaber).  It  occurs  likewise  in  ascend- 
ing spinal  sclerosis,  in  multiple  neuritis,  in  hysteria,  and 
in  hystero-epilepsy,  though  rarely  in  true  epilepsy  ;  it 
has  been  observed  in  the  subjects  of  hydrophobia,  plum- 
bic poisoning,  and  of  pressure  of  various  kinds  upon  the 
pneumogastric  and  recurrent  nerves  ;  and  after  inhala- 
tions of  irritant  gases,  prolonged  sojourn  of  foreign 
bodies,  the  titillations  of  pedunculated  laryngeal  neo- 
plasms, and  in  oedema  of  the  larynx.  The  vertiginous 
form  of  the  affection  has  been  attributed  to  some  peculiar 
irritation  of  the  centripetal  laryngeal  nerves  (Charcot) 
and  to  epilepsy  (Gray).  It  has  been  excited  by  intranasal 
irritation  from  a  polyp  (Knight).  Knight  attributes  the 
vertigo  to  direct  disturbances  of  cerebral  circulation  by 
compression  of  the  large  vessels,  and  even  of  the  heart,  in 
consequence  of  forced  expiration  against  a  glottis  closed 
in  spasm.  It  is  probable  that  constant  cough  may  pro- 
duce turgescence  in  the  cerebral  arteries  which  have  un- 
dergone or  are  undergoing  the  usual  changes  which 
occur  after  the  age  of  forty. 

Sympi'Oma. — Sudden  dyspnoea  with  laryngeal  stridor 
are  the  main  symptoms  of  bilateral  spasm.  They  relax 
in  clonic  spasm,  and  are  more  or  less  continuous  in  tonic 
spasm.  Unilateral  spasm  is  often  unattended  with  sub- 
jective symptoms,  unless  there  is  exertion  of  some  kind. 

Etiology. — Functional  spasm  may  be  attributed  to 
molecular  changes  unassociated  with  structural  disease, 
and  therefore  without  any  objectively  perceptible  lesion. 


Organic  spasm  may  be  due  to  changes  in  the  nerve- 
centre,  especially  in  the  nucleus  of  the  pneumogastric  or 
of  its  superior  laryngeal  division.  It  ma}'  be  due  to 
compression  of  the  superior  or  of  the  inferior  laryngeal, 
or  the  pneumogastric  nerves  by  an  abscess,  enlarged 
glands,  or  morbid  growths.  Compression  thus  occa- 
sioned, especially  when  neuritis  is  present,  will  some- 
times produce  spasm,  with  occlusion  of  the  glottis  by 
bilateral  action,  even  though  the  compression  involve 
one  nerve  only. 

Reflex  spasm  may  be  occasioned  by  irritation  in  the 
nasal  or  in  the  pharyngeal  mucous  membrane,  the  exter- 
nal auditory  meatus,  or  in  more  distant  mucous  mem- 
branes, or  in  ovarian  irritation. 

Diagnosis. — This  is  based  on  the  sudden  dyspnoea  and 
stridor.  The  condition  is  recognized  in  the  laryngoscopic 
image  by  approximation  of  the  vocal  bands  when  bilat- 
eral, and  sometimes  by  approximation  of  the  ventricular 
bands.  The  arytenoid  cartilages  are  drawn  backwards, 
a  position  which  serves  as  a  discriminating  feature  from 
bilateral  paralysis  of  the  dilators  (Jeleuffy).  In  unilat- 
eral spasm  the  vocal  band  is  drawn  to  the  middle  line  or 
the  phonatory  position. 

Prognosis. — Life  may  be  lost  in  an  initial  bilateral 
spasm.  Should  the  spasm  relax  the  prognosis  will  de- 
pend upon  the  curability  of  the  exciting  cause.  Unilat- 
eral spasm  is  not  menacing  to  life,  unless  for  some  reason 
the  sound  side  should  become  subsequently  involved. 

Treatment  must  be  directed  not  only  to  the  spasm  but 
to  the  constitutional  malady  underlying  it.  Rest — phys- 
ical, mental,  and  emotional — is  an  important  element  in 
the  treatment.  All  sources  of  excitement  must  be 
avoided.  Systemic  remedies  suited  to  the  malady  are  to 
be  employed,  to  which  antispasmodics  should  be  added 
with  sedative  inhalations.  Topical  treatment  is  impru- 
dent, and  is  liable  to  excite  spasm  during  moments  of 
quiescence,  or  to  increase  it  when  in  progress.  Inhala- 
tions of  chloroform  or  of  amyl  nitrite  may  be  employed 
during  moments  of  exacerbation.  In  cases  of  continu- 
ous tonic  spasm,  and  of  frequent  clonic  spasm,  trache- 
otomy is  indicated  either  as  a  permanent  therapeutic 
measure  or  as  a  prophylactic  one.  Its  performance  be- 
comes imperative  in  the  presence  of  even  moderate  in- 
flammatory swelling. 

Laryngismus  Stridvlus — spasm  of  the  laryngeal  muscles 
in  infants — Clinical  History. — A  child  with  impaired 
nutrition,  and  in  most  instances  a  subject  of  craniotabes 
(Elsasser),  especially  when  the  affection  begins  during  the 
first  year  of  life,  is  suddenly  seized  with  an  alarming 
arrest  of  respiration,  most  frequently  in  its  expiratory 
phase,  and  is  unable  to  get  his  breath.  The  seizure  may 
occur  while  the  child  is  awake,  whether  he  be  quiet  or 
excited,  or  it  may  awaken  the  child  from  sleep  by  day  or 
by  night.  In  from  ten  to  twenty  seconds,  sometimes 
not  until  after  the  lapse  of  sixty  or  more,  a  prolonged 
shrill  crowing  or  stridulous  inspiration  takes  place,  and 
respiration  becomes  re-established  ;  a  spell  of  crying  or 
coughing,  or  both,  usually  following.  The  attacks  are 
slight  in  many  instances,  severe  in  some,  and  occasion- 
ally are  immediately  fatal  bj'  apuoea. 

Mild  attacks  frequently  occur  without  exciting  alarm 
or  even  attention.  In  cases  of  severity  the  attacks  may 
recur  at  intervals  of  a  few  hours  or  of  a  few  days  during 
a  period  of  several  weeks  or  of  several  months.  They 
sometimes  recur  with  gradually  increasing  frequence,  in 
some  instances  with  gradually  increasing  severity  also. 

Pathology  and  Morbid  Anatomy. — While  cases  occa- 
sionally occur  as  examples  of  a  special  neurosis,  the 
majority  are  of  reflex  origin.  Some  of  these  are  due  to 
irritations  of  the  trifacial  nerve  in  dentition,  of  the  pneu- 
mogastric in  malnutrition,  and  of  the  spinal  nerves  in 
intestinal  disorders  (Marshall  Hall).  Some  are  due  to  ir- 
ritation from  enlarged  scrofulous  glands  along  the 
tracheo-bronchial  tract,  and  along  the  tract  of  the  pneu- 
mogastric nerve  and  its  subdivisions.  The  majority  are 
due  to  craniotabes  (Elsasser)  in  rachitis,  a  condition  in 
which  hyperemia  of  the  meninges  or  of  the  encephalon 
is  readily  produced  by  fits  of  laughing,  crying,  holding 
the  breath  from  fright,  and  other  slighter  causes  of  ex- 
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citation.  Congestion  and  thickening  of  the  meninges 
have  been  observed  in  the  dead  subject,  but  by  no  means 
frequently.  Similarly,  changes  in  the  consistence  of  the 
pneumogastric  nerves  have  been  sometimes  noted,  as 
well  as  caseous  degeneration  of  the  bronchial  glands. 
The  condition  of  the  thymus  gland,  to  which  much  im- 
portance was  formerly  attributed,  has  been  found  so  va- 
riable as  to  eliminate  disease  of  that  structure  from  spe- 
cial pathological  signiflcance.  No  special  lesion  has  been 
noted  in  the  larynx. 

Symptoms. — The  characteristic  symptom  is  sudden  ap- 
nceic  dyspnoea,  threatening  sufEocatiou  from  spasmodic 
closure  of  the  glottis,  with  a  re-establishment  of  respi- 
ration at  the  end  of  ten  or  more  seconds  after  one  pro- 
longed stridulous  inspiration,  or  after  a  succession  of 
shallower  ones  unaccompanied  by  expirations.  During 
the  attack  the  face  is  first  pale,  then  flushed,  and  finally 
livid  or  cyanotic.  The  limbs  are  cold,  the  head  is  thrown 
backward,  and  the  mouth  is  open,  or  snapping  for  breath, 
as  it  were.  The  patient  may  grasp  at  the  throat  as 
though  to  tear  away  some  obstruction,  or  the  extremities 
may  lie  flaccid  or  stiff.  In  severe  cases  there  are  con- 
vulsions of  the  diaphragm  and  of  the  intercostal  muscles, 
and  even  of  the  extremities. 

Etiology. — The  remote  causes  of  the  afEection  reside  in 
the  constitutional  condition  ;  the  immediate  ones  in  the 
irritability  of  the  nervous  system  and  in  the  exposure  to 
irritation  of  the  sensitive  surfaces  from  which  the  reflex 
manifestation  is  started.  Rachitis  is  by  far  the  most 
common  of  the  remote  constitutional  causes,  and  the  more 
acute  this  disease  the  more  frequent  are  the  paroxysms. 
Scrofulous  affections,  particularly  enlargements  of  the 
lymphatic  glands  along  the  course  of  the  pneumogastric 
nerve  audits  subdivisions  ;  imperfect  nutrition,  and  lack 
of  proper  hygienic  conditions  are  other  remote  factors. 
Irritation  of  the  mucous  membranes  in  the  mouth,  throat, 
and  intestinal  portions  of  the  alimentary  tract  are  the 
more  immediate  factors.  These  favoring  conditions  be- 
ing present,  slight  excitation  may  provoke  the  paroxysm  ; 
anything,  in  fact,  which  frightens  the  child  or  disturbs 
its  equanimity — in  patients  of  great  nervous  irritability, 
even  the  dread  of  a  touch. 

The  age  at  which  the  affection  is  most  frequent  com- 
prises the  period  between  the  fourth  and  twenty-fourth 
month.  It  has  been  observed  in  the  new-born  child, 
and  in  children  from  three  to  eight  years  of  age.  Boys 
are  far  more  subject  to  it  than  girls.  It  is  most  frequent 
during  the  cold  and  wet  season  of  the  year,  and  more 
frequent  in  northern  than  in  southern  latitudes. 

Diagnosis. — This  is  easy,  and  is  based  on  the  sudden 
onset  of  the  paroxysm,  the  stridulous  character  of  the 
respiration,  the  cyanotic  condition,  the  attendant  spasms 
elsewhere,  and  on  the  freedom  from  evidence  of  laryn- 
geal disorder  in  the  intervals  between  the  paroxysms. 

Prognosis. — The  prognosis  must  be  guarded  in  almost 
all  instances,  for  quite  a  large  proportion  of  cases  termi- 
nate fatally  during  a  paroxysm.  It  has  been  estimated 
that  nearly  one-third  of  all  cases  perish  in  this  way. 
The  older  the  child,  the  slighter  the  paroxysm,  the  milder 
the  complications,  the  better  the  nutrition  and  surround- 
ings, and  the  more  amenable  to  treatment  the  constitu- 
tional disease  under  which  the  patient  is  laboring,  the 
better  the  prognosis.  Treatment  is  often  protracted,  this 
depending  chiefly  on  the  general  health  of  the  patient 
and  the  hygienic  character  of  the  surroundings. 

Treatment.— ^n  attack  of  laryngismus  having  been 
recognized,  the  treatment  will  be  prophylactic  to  ward 
off  future  paroxysms  as  far  as  practicable,  and  corrective 
as  regards  the  causal  factors.  Little  can  be  done  during 
a  paroxysm,  as  the  attack  usually  subsides  before  any 
remedy  can  be  given.  The  child  must  be  raised  at  once, 
and  its  head  be  bent  backward  to  facilitate  respiration 
by  placing  the  air-tube  in  the  most  favorable  position. 
Efforts  are  to  be  directed  to  relax  the  spasm  and  avert 
suffocation.  Various  methods  are  recommended,  any 
one  of  which  there  is  usually  time  to  execute.  These 
comprise  dashing  cold  water  upon  the  face,  loosening  all 
constricting  clothing,  flagellation  to  the  trunk  and  extrem- 
ities, passing  the  finger  into  the  larynx  to  release  an  in- 


carcerated epiglottis  or  to  provoke  gagging,  holding  the 
nose  (Shaeffer)  so  as  to  force  an  involuntary  effort  at  in- 
spiration, seizing  the  tongue  and  pulling  it  forward.  If 
time  permit,  chloroform  may  be  placed  before  the  mouth 
in  hopes  that  a  few  whiSs  may  be  inhaled  and  thus  relax 
the  spasm  ;  but  usually  there  is  no  time  to  search  for 
chloroform,  far  less  to  prepare  a  hot  bath,  as  is  often  sug 
gested.  Immediately  after  the  paroxysm  has  subsided 
efforts  should  be  directed  toward  allaying  any  immedi- 
ate source  of  irritation  that  may  exist  in  the  mouth,  stom- 
ach, intestines,  anus,  vagina,  prepuce,  or  elsewhere.  The 
prophylactic  treatment  against  future  paroxysms  will 
consist  in  the  administration  of  bromides,  chloral,  cam- 
phor, assafoetida,  or  musk,  according  to  the  preference 
or  experience  of  the  physician,  or  the  special  indications. 
The  corrective  treatment  of  the  causal  condition  will  in- 
clude proper  attention  to  diet,  clothing,  ventilation,  sleep, 
exercise,  and  general  hygienic  surroundings ;  with  the 
internal  administration  of  cod-liver  oil,  malt  extract,  fer- 
rous iodide,  or  potassium  sulphate,  as  indications  may  dic- 
tate. Suitable  appliances  should  be  kept  at  hand  to  carry 
out  whatever  procedure  may  be  selected  as  the  most  ap- 
propriate to  execute  during  any  future  paroxysm. 

Should  the  attacks  of  laryngismus  become  frequent 
and  increase  in  severity,  tracheotomy  may  become  neces- 
sary in  order  to  assure  an  avenue  for  respiration  through 
the  artificial  opening  during  the  closure  of  the  glottis. 
The  cannula  having  been  introduced,  the  patient  must 
not  be  allowed  to  go  about  without  the  tube  as  long  as 
any  disposition  to  spasm  remains.  An  unnecessary  loss 
of  life  has  been  the  penalty  of  disregarding  this  precau- 
tion. 

Akikeses. — Paralyses  of  the  Larynx. — lender  the  head 
of  paralyses  of  the  larynx  it  is  necessary  to  include  all 
impairments  of  motion,  whether  neurotic,  myopathic,  or 
mechanical  in  origin  ;  as  it  is  often  difficult,  and  some- 
times impossible,  to  distinguish  them  by  their  laryngo- 
scopic  image ;  and  post-mortem  examination  sometimes 
fails  likewise  to  show  any  anatomical  lesion  to  indicate 
whether  a  paralysis  has  been  neurotic  or  myopathic  in 
origin.  In  many  cases  the  distinction  can  be  made  only 
after  microscopic  examination  of  the  nerves  and  muscles, 
and  in  some  instances  not  even  then.  In  some  cases 
paralysis  of  the  laryngeal  muscles  is  unassociated  with 
paralysis  elsewhere.  In  many  it  is  associated  with  paral- 
ysis elsewhere,  and  presents  itself  as  one  phenomenon 
only  of  the  disease  by  which  it  has  been  produced.  As 
already  mentioned,  paralysis  is  sometimes  associated 
with  the  sesthio-neuroses. 

Lesions  of  the  nerve-nuclei  usually  produce  bilateral 
paralysis  on  account  of  the  close  proximity  of  the  origins 
of  the  nerves  ;  and  central  lesions  and  derangements  gen- 
erally are  likewise  usually  productive  of  bilateral  paral- 
ysis. Lesions  of  the  nerve-tract  are  commonly  unilateral 
in  their  effects  ;  but  when  a  lesion  is  of  great  extent,  as 
a  large  aneurism,  or  when  it  is  multiple,  as  in  some  in- 
stances of  morbid  growth  and  aneurism,  the  two  tracts 
on  the  two  sides  may  become  involved  and  the  paralysis 
become  bilateral. 

Paralyses  of  individual  muscles,  of  two  or  more  mus- 

■  cles,  and  of  groups  of  muscles,  occur  unilaterally  and 

bilaterally  as  effects  of  lesions  apparently  limited  to 

fibrillse ;  and  also  of  lesions  attributable,  as  far  as  is 

known,  to  myopathic  causes  only. 

Pathology. — In  myopathic  paralysis  the  paralyzing  dis- 
order, whether  disease  or  injury,  is  located  in  the  muscu- 
lar apparatus.  Disease  or  injury  to  the  centre  or  tract 
of  innervation  of  the  laryngeal  muscles  is  the  essential 
pathological  feature  of  neuropathic  paralysis.  Subse- 
quently degeneration  of  the  muscles  may  follow,  so  that 
paralysis  may  remain  from  that  cause  even  though  re- 
covery may  take  place  from  the  neural  lesion.  This 
degeneration,  when  the  result  of  disease,  is  most  fre- 
quent in  the  posterior  crico-arytenoids  (Semon).  The 
pathological  lesions  may  involve  the  cerebrum,  the  me- 
dulla, the  pons,  the  nuclei,  or  the  tracts  of  the  spinal 
accessory,  pneumogastric,  superior  laryngeal,  or  inferior 
laryngeal  nerves,  or  their  peripheral  filaments.  When 
the  central  lesion  extends  beyond  the  nuclei  of  the  laryn- 
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geal  nerves  there  will  be  paralyses  of  muscles  and  organs 
innervated  from  the  entire  seat  of  the  lesion,  and  thus 
of  the  tongue,  face,  lips,  palate,  pharynx,  trapezius  and 
sterno-cleido-mastoid  muscles.  The  muscles  of  the  eye- 
ball and  the  muscles  of  the  extremities  may  be  paralyzed 
likewise,  according  as  the  lesion  has  implicated  the  roots 
or  nuclei  of  the  nerves  distributed  to  the  regions  in- 
volved. Even  the  olfactory,  ophthalmic,  and  auditory 
nerves  have  been  implicated  in  very  extensive  lesions. 

Laryngeal  paralysis  is  less  common  in  cerebral  disease 
than  are  paralyses  in  other  regions,  a  fact  familiar  in 
the  clinical  history  of  ordinary  hemiplegia.  This  is  ac- 
counted for,  according  to  Broadbent,  by  reason  of  a  rela- 
tive immunity  from  paralysis  possessed  by  muscles  bi- 
laterally associated  in  their  action,  because  the  muscles 
of  each  side  are  connected  anatomically  with  the  cortical 
centres  in  both  cerebral  hemispheres,  and  thus  a  com- 
pensatory nervous  influence  performs  the  duty  on  the 
two  sides  when  one  side  is  diseased. 

A  lesion  of  the  recurrent  should  affect  all  the  laryn- 
geal muscles  except  the  crico-th3'roids  and  the  depressors 
of  the  epiglottis,  their  further  relations  being  identical. 
But  the  constricting  muscles  are  phonatory  muscles. 
They  are  not  necessary  for  respiration  and  they  are  for 
phonation  ;  hence,  neuropathic  paralysis  affecting  them 
alone  implies  a  lesion  beyond  tlie  origin  of  the  recurrent 
trunk  in  the  accessorius  nucleus — at  the  phonic  centre 
or  in  the  tract  leading  from  the  centre  to  the  nucleus. 
In  hysterical  paralysis,  a  molecular  disturbance  prevent- 
ing passage  of  the  will-current,  there  will  be  inability  to 
will  to  phonate,  and  hence  paralysis  of  the  muscles  of  ad- 
duction. 

When  bilateral  paralysis  follows  a  unilateral  lesion,  the 
sensory  iibres  of  the  pneumogastric  or  of  the  superior 
laryngeal  convey  the  peripheral  irritation  to  the  nucleus, 
whence  in  consequence  of  the  crossing  of  nerve-fibres,  the 
motor  centres  on  both  sides  may  become  affected  (John- 
son). Hence,  if  the  inferior  laryngeals  be  purely  motor 
nerves,  injury  to  one  recurrent  alone  cannot  be  produc- 
tive of  paralysis  on  the  other  side,  inasmuch  as  the  effects 
of  injuries  to  motor  nerves  can  be  transmitted  toward 
the  periphery  only.  Any  instance  to  the  contrary  would 
be  proof  presumptive  that  the  recurrent  nerve  contained 
sensory  as  well  as  motor  fibres.  This  is  maintained  to 
be  the  case  by  some  observers,  who  contend  that  this 
nerve  supplies  sensation  to  the  subglottic  portion  of  the 
larynx  and  to  the  trachea.  It  has  been  claimed,  how- 
ever, that  such  sensory  fibres  may  be  derived  from  the 
superior  laryngeal  nerve  through  the  communicating 
branch.  Thus  laryngeal  paralysis  occurs  as  a  phenom- 
enon of  a  number  of  diseases.  It  is  occasionally  congen- 
ital. "When  of  central  origin,  it  is  most  frequently  ob- 
served in  diseases  of  the  medulla  oblongata  and  of  the 
pons,  as  in  bulbar  paralysis  and  progressive  muscular 
atrophy,  which  Kussmaul,  Charcot,  and  others  have 
maintained  to  be  identical ;  in  multiple  or  disseminated 
cerebro-spinal  sclerosis  ;  in  locomotor  ataxia,  and  in  gen- 
eral paralysis  of  the  insane. 

It  is  occasionall}'  observed  in  other  diseases  and  in  disor- 
ders of  the  cerebrum,  such  as  occur  in  apoplectic  haemor- 
rhage, epilepsy,  general  neuroses,  and  especially  hysteria, 
in  syphilitic  lesions  of  the  cerebrum,  in  malignant  and 
other  morbid  growths,  and  in  ectasia  of  the  blood-vessels. 
It  occurs  in  diseases  and  injuries  of  the  trunk  of  the 
pneumogastric  nerve  or  of  its  spinal  accessory  reinforce- 
ment, or  of  the  subdivisions  of  the  nerve,  the  superior 
and  inferior  laryngeals.  In  some  of  these  instances  the 
lesion  has  been  very  high  up,  even  within  the  skull,  as 
in  malignant  growth  involving  the  posterior  fossa  and 
the  foramen  lacerum  (Tiirck). 

Aneurism  of  the  arch  of  the  aorta,  compressing  the  re- 
current nerve,  is  the  most  frequent  lesion  producing 
paralysis  of  the  laryngeal  muscles.  Compression  of  the 
recurrent  or  the  pneumogastric  likewise  occurs  from 
aneurism  of  the  innominate  and  subclavian  arteries,  and 
compression  of  the  pneumogastric  may  occur  in  aneurism 
of  the  carotid  (Mackenzie).  In  these  lesions  the  nerves 
being  stretched,  as  well  as  compressed,  and  adhesions  be- 
ing often  formed,  it  is  difficult  to  determine  the  exact 


mechanism  of  the  paralysis.  One  and  the  same  lesion 
may  compress  both  the  recurrent  laryngeal  and  the 
pneumogastric  nerves.  Occasionally  bilateral  paralysis 
is  produced  by  separate  aneurisms. 

Similar  compressions  occur  from  enlarged  thyroid 
gland,  enlarged  cervical  and  tracheo-bronchial  lymphatic 
glands,  and  malign  growths  of  these  structures  ;  malign 
growths  of  the  neck,  of  the  pharynx,  of  the  oesophagus, 
and  of  the  mediastinum,  carcinoma  of  the  oesophagus 
being  the  most  frequent.  Pericardial  effusion,  pleuritic 
effusion,  chronic  pleuritis,  chronic  pneumonia,  and  tu- 
berculosis are  cited  as  occasional  causes  of  compression. 
In  these  lesions  chronic  neuritis  of  the  injured  nerve,  with 
atrophy  and  degeneration,  is  the  usual  result,  and  degen- 
eration of  the  muscles  often  ensues. 

Traumatic  lesions  are  occasional  causes  of  paralysis  by 
injury  to  the  nerve.  These  include  gunshot,  punctured, 
and  operation  wounds,  inclusion  of  the  nerve  in  a  liga- 
ture thrown  around  the  adjacent  artery,  hypodermic  in- 
jections, interstitial  injections  into  tumors,  infiltrations 
with  blood  or  serum  after  contusions,  and  pressure  or 
injury  from  a  foreign  body  in  the  pharynx,  oesophagus, 
or  larynx. 

Toxic  paralysis  occurs  in  poisoning  by  lead,  opium, 
belladonna,  stramonium,  and  cannabis  indica.  Septic 
paralysis  sometimes  occurs  in  infectious  diseases,  as  in 
diphtheria,  enteric  fever,  relapsing  fever,  cholera,  vari- 
ola, pertussis,  erysipelas,  dysentery,  syphilis,  tuberculosis, 
and  malaria. 

Paralysis  occurs  in  various  diseases  of  the  larynx,  in- 
cluding superficial  or  catarrhal  laryngitis  and  perichon- 
dritis, and  in  inflammations  from  operative  procedure,  in- 
cluding tracheotomy.  It  may  be  produced  also  by  the 
pressure  of  a  foreign  body  within  or  outside  the  larynx, 
or  as  a  result  of  the  destruction  of  tissue  by  trichinse  or 
by  overstrain  from  loud  and  continued  singing  and  shout- 
ing. It  sometimes  proceeds  from  colds  producing  a  rheu- . 
matic  paralysis  directly  ;  and  sometimes  from  mental 
excitement  or  emotion.  Reflex  paralysis  occurs  in  some 
cases  of  disease  of  the  nasal  passages,  pharynx,  tonsils, 
intestinal  tract,  genito-urinary  tract,  uterus,  and  ovaries. 

Rheumatic  paralyses  are  presumed  to  be  due  to  periph- 
eral neuritis  or  to  other  disorders  in  the  terminal  nerve- 
filaments,  occurring  as  the  direct  result  of  exposure  to 
lowered  temperature,  or  to  fatigue  in  use  of  the  muscles 
when  infiltrated  with  the  products  effused  during  catar- 
rhal laryngitis  from  similar  exposure.  In  an  instance 
narrated  by  Holz  (Semon's  notes  to  the  German  edition 
of  Mackenzie)  there  was  a  rheumatic  paralysis  of  the 
spinal  accessory  nerve  alone,  as  shown  in  relaxation  of 
the  right  trapezius  and  sterno-cleido-mastoid  muscles, 
deviation  of  the  uvula  to  the  right,  relaxation  of  the 
right  half  of  the  soft  palate,  and  immobility  of  the  right 
vocal  band  in  nearly  the  median  position. 

Degenerations  or  other  changes  in  the  nerve-tract  are 
sometimes  not  noticeable,  although  considerable  impair- 
ment of  function  had  been  noted  in  the  muscular  terri- 
tory of  its  distribution,  and  although  degeneration  of  the 
muscle  had  ensued  from  the  injury  to  the  nerve.  De- 
generation of  muscle  also  occurs  independently  of  any 
appreciable  lesion  which  could  exert  a  deleterious  influ- 
ence on  the  nerve-supply.  In  these  cases  it  is  not  im- 
probable that  peripheral  changes  exist  which  elude  de- 
tection. 

Symptoms. — The  symptoms  of  paralysis  of  the  laryn 
geal  muscles  consist  in  modifications  in  the  functions  of 
voice,  cough,  respiration,  and  deglutition.  The  voice  is 
abolished  in  complete  bilateral  paralysis  of  all  the  mus- 
cles of  the  larynx,  in  bilateral  paralysis  of  all  except  the 
crico-thyroids,  paralysis  of  the  recurrents,  which  is  by 
far  the  more  common,  and  in  bilateral  paralysis  of  the 
adductor  groups  only.  In  paralysis  of  the  crico-thyroid 
muscles,  paralysis  of  the  superior  laryngeal,  the  voice  is 
tremulous  and  uncertain  through  lack  of  tension  of  the 
vocal  bands  ;  and  it  is  harsh  and  deep,  with  inability  to 
produce  tones  high  in  pitch.  In  some  instances  of,  hys- 
terical paralysis  of  the  adductors,  the  singing  voice  is 
unimpaired  though  the  speaking  voice  is  abolished.  In 
the  unilateral  paralyses  tl|6  voice  is  muffled,  hoarse,  or 
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shrill,  according  to  the  muscles  affected,  the  muscles  of 
the  sound  side  being  able  to  force  the  corresponding 
vocal  band  beyond  the  median  line  so  as  to  approach  the 
paralyzed  or  immobile  band  sufficiently  to  produce  vocal 
sounds.  In  unilateral  paralysis  of  the  recurrent  laryn- 
geal, the  character  of  the  voice  in  some  instances  Tvill 
vary  with  the  position  of  the  head  and  necli.  In  some 
cases  there  is  no  modification  of  voice.  Phonal  cough 
Is  usually  impossible  in  complete  bilateral  paralysis  of  all 
the  muscles,  and  in  many  instances  of  complete  unilater- 
al paralysis.  Approximation  of  the  ventricular  bands 
is  sometimes  practicable,  and  this  suffices  for  cough. 
It  can  be  produced  in  nearly  all  cases  of  paralysis  of  the 
adductor  groups  of  muscles  only,  ■which  are  due  to  hys- 
teria. It  is  normal  in  complete  paralysis  of  th'e  abductor 
muscles  whether  unilateral  or  bilateral.  In  compressions 
of  the  pneumogastric  nerve  spasmodic  cough  is  often  a 
characteristic  manifestation.  Inspiration  is  difficult  and 
accompanied  with  stridor  in  complete  bilateral  paralysis 
of  the  abductors.  Moderate  stridor  occurs  on  deep  in- 
spiration and  on  great  physical  exertion  in  complete  bilat- 
eral paralysis,  and  to  a  less  degree  in  unilateral  paralysis 
of  an  abductor  muscle.  There  is,  of  course,  no  stridor 
in  paralysis  of  the  adductors.  Expiration  is  difficult  on 
exertion  in  bilateral  paralysis  of  the  abductors,  but  is  not 
impaired  in  the  other  forms  of  paralysis.  Deglutition  is 
difficult  in  paralysis  of  the  depressor  muscles  of  the  epi- 
glottis, food  and  drinli  falling  into  the  cavity  of  the 
larynx  from  lacli  of  closure  of  the  vestibule  by  the 
epiglottis,  which  remains  erect  or  serai-erect.  Cough  is 
thus  excited  to  expel  the  foreign  matter. 

Etiology. — Neuropathic  paralyses  of  the  larynx  are  due 
to  disease  or  injuries  to  the  nerve-paths  of  the  pneumo- 
gastric and  spinal  accessory  nerves,  to  their  branches, 
superior,  median  (Exner),  and  inferior  laryngeals,  or  to 
their  terminal  filaments  after  their  separation  from  the 
main  trunks.  The  character  of  the  initial  lesions  that 
produce  the  changes  in  the  nerve-tissue  which  cause  the 
paralysis  has  been  discussed  under  the  heading  of  Pa- 
thology. "While  anatomists  are  mainly  in  accord  in  the 
opinion  that  all  the  motor  fibres  innervating  the  laryn- 
geal muscles  proceed  from  the  spinal  accessory,  that 
the  superior  laryngeal  division  of  the  pneumogastric 
supplies  motor  innervation  to  the  crico-thyroid,  and  to 
the  aryteno-  and  thyroepiglottic  muscles,  and  that  the 
inferior  or  recurrent  laryngeals  supply  motor  innervation 
to  all  the  other  muscles  of  the  larynx,  it  must  be  borne 
in  mind  that  recent  researches  of  German  investigators, 
as  well  as  some  clinical  observations  (Tiirck,  Dehio,  etc. ), 
point  to  the  fact  that  the  various  muscles  are  often  sup- 
plied by  both  laryngeals,  and  that  the  muscles  of  one  side 
are  often  innervated  by  nerves  from  two  sides.  Hence, 
probably,  arises  much  of  the  obscurity  evinced  in  certain 
interpretations  of  paralyses  of  the  larynx  as  revealed  to 
laryngoscopic  inspection. 

Destruction  of  the  nucleus  of  the  spinal  accessory  nerve 
in  the  medulla,  or  of  the  continuity  of  the  trunk  of  the 
pneumogastric  above  the  point  at  which  the  laryngeal 
nerves  separate  from  it,  paralyzes  all  the  muscles  of  the 
larynx  of  that  side  ;  and  immobility  of  the  corresponding 
vocal  band,  with  relaxation  of  tension  in  the  ordinary 
cadaveric  position,  follows. 

Destruction  of  the  continuity  of  the  superior  laryngeal 
nerve,  or  of  its  motor  (the  external)  branch,  paralyzes  the 
crico-thyroid  muscle  of  that  side,  producing  impairment 
of  the  longitudinal  tension  of  the  corresponding  vocal 
band  in  phonation,  and  depression  in  level,  rendering  its 
edge  elliptically  concave,  and  impairing  its  vibration  in 
phonation.  It  also  paralyzes  the  aryteno-  and  thyro-epi- 
glottic  muscles,  so  that  active  depression  of  the  epiglottis 
is  prevented  or  impaired. 

Destruction  of  the  continuity  of  the  inferior  laryngeal 
nerve  paralyzes  all  the  muscles  of  the  larynx  of  the  same 
side  except  the  crico-thyroid  and  the  thyro-  and  aryteno- 
epiglottics,  so  that  the  corresponding  vocal  band  becomes 
immobile  in  the  ordinary  cadaveric  position,  as  in  paral- 
ysis from  similar  lesion  in  the  upper  portion  of  the 
trunk  of  the  pneumogastric.  The  unimpaired  crico- 
thyroid is  unable  to  contract  from  lack  of  fixation  of  the 


arytenoid  cartilage,  and  hence  presents  no  objective  indi- 
cation of  its  integrity. 

Destruction  of  the  filaments  proceeding  from  the 
laryngeals  to  the  various  muscles,  produces  paralyses  of 
the  muscle  or  muscles  to  which  they  are  distributed. 
Peripheral  neuritis'  will  likewise  produce  paralysis  of 
limited  regions.  Myopathic  paralyses  are  due  to  changes 
in  the  muscular  apparatus  by  infiltration,  thickening  of 
connective  tissue,  or  otherwise.  It  is  extremely  difficult 
in  many  instances  to  separate  myopathic  lesions  from 
neuropathic  ones  ;  and  in  some  instances  of  apparently 
myopathic  lesion,  it  is  safe  to  infer  that  peripheral  neu- 
ropathic lesion  exists  also. 

Diagnosis. — While  the  significance  of  laryngoscopy  is 
nowhere  more  beautifully  demonstrated  than  in  the  diag- 
nosis of  paralyses  of  the 
laryngeal  muscles,  great  dis- 
cretion is  often  necessary  in 
interpreting  its  revelations. 
The  two  sides  of  the  larynx 
may  be  normally  asymmet- 
ric. The  normal  positions 
of  the  vocal  bands  in  rest 
and  in  abeyance  of  function 
are  by  no  means  alike  in  all 
Fig.  4957.— Bilateral  Paralysis  of  Subjects.     Even  the  normal 

the  Recurrent  Nerve.     (The  ar-   cadaveric  position  is  not  Uni- 

hana's^aiS^^^apa^t;"^'  form  after  death   and  hence 
the  pathological    cadaveric 
position  cannot  be  uniform  during  life. 

The  subjective  symptoms  in  some  instances  are  suffi- 
cient to  indicate  the  existence  of  paralysis  and  its  charac- 
ter. 

Accuracy  in  diagnosis  is  secured  only  by  inspection  of 
the  laryngoscopic  image.  The  association  of  paralyses  in 
other  regions,  and  the  symptoms  of  the  case  with  its 
clinical  history,  serve  to  differentiate  the  disease  or  injur- 
ies which  give  rise  to  similar 
images. 

In  complete  paralysis  of  the 
recurrent  nerve,  the  vocal 
bands  are  relaxed  in  the  posi- 
tion which  is  observed  in  the 
dead  subject,  the  cadaveric 
position  (Fig.  4957),  and  no 
movement  takes  place  in  res- 
piration or  in  attempted  pho- 
nation, although  the  crico- 
thyroids are  not  paralyzed ; 
for  these  muscles  are  unable 
to  render  the  vocal  bands  tense  unless  their  posterior 
attachments  to  the  arytenoid  cartilages  can  be  fixed  in 
position  by  the  action  of  the  posterior  crico-arytenoids. 
There  is  also  anaesthesia  of  the  subglottic  portion  of  the 
larynx. 

In. unilateral  paralysis,  the  vocal  band  of  the  affected 
side  will  remain  immovable  or  nearly  immovable  in  the 
cadaveric  position,  but  the  vocal  band  of  the  sound  side 
will  move  normally  in  respi- 
ration (Fig.  4958),  in  phona- 
tion (Fig.  4959),  and  in  cough  ; 
and  will  even  pass  the  middle 
line  in  phonation  so  as  to  come 
sufficiently  near  the  immobile 
band  to  produce  vocal  sound. 
The  action  of  the  unparalyzed 
half  of  the  arytenoideus  mus- 
cle will  in  some  instances 
produce  slight  motion  or 
tremor  in  the  posterior  portion 
of  the  vocal  band,  or  bring 
the  tips  of  the  arytenoid  cartilage  toward  the  sound  side. 
In  some  instances  the  tip  of  the  arytenoid  cartilage  of  the 
sound  side  will  be  drawn  in  phonation  beyond  the  me- 
dian line  and  in  front  of  the  corresponding  structure  on 
the  paralyzed  side,  thus  giving  the  glottis  an  oblique  di- 
rection toward  the  paralyzed  side  from  before  backward 
(Fig.  4960). 
The  ansesthesia  of  the  subglottic  portion  of  the  larynx 


Fig.  4958.— Lett-sided  Recurrent 
Paralysis ;  Deep  Inspiration. 


Fig.   4959.— Right-sided  Paraly- 
sis of  Recurrent ;  Phonation. 
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Pio.  4960.-Paralysis  oi  Left 
Recurrent :  Phonation  with 
Crossing  of  Supra-arytenoid 
Cartilages. 


will  be  unilateral.  Marked  longitudinal  relaxation  of 
the  vocal  bands  indicates,  in  addition,  paralysis  of  the  su- 
perior laryngeal  inneivatiug  the  crico-thyroids,  and  the 
lesion  is  located  at  a  point  anterior  to  that  at  which  that 
nerve  leaves  the  trunk  of  the  pneumogastric. 

Bilateral  paralysis  of  the  adductor  groups  of  muscles 
will  be  indicated  by  continuous  gaping  of  the  glottis, 
with  little  or  no  motion,  in  respiration  or  on  attempted 
phonation  (Fig.  4961).  In  slightly  paretic  cases  there 
will  be  initial  approximation  with  sudden  recession  be- 
fore phonal  proximity  is  ac- 
complished. 

In  unilateral  adductor  paraly- 
sis, which  is  exceedingly  infre- 
quent, the  vocal  band  of  the 
paralyzed  side  will  remain  at 
the  lateral  wall  of  the  larynx, 
while  the  movements  of  the 
other  will  remain  practically 
unimpaired. 

Bilateral  paralysis  of  the  ab- 
ductor muscles  is  recognized 
by  the  permanent  location  of 
the  vocal  bands  quite  near  to 
the  middle  line  (Fig.  4962),  or  at  some  point  between  that 
line  and  the  lines  of  the  cadaveric  position.  Prom  this 
position  they  do  not  recede  on  the  strongest  effort  of  in- 
spiration. On  the  contrary,  they  become  more  closely 
approximated  and  pushed  downward  by  the  atmospheric 
pressure  of  the  inspiratory  current  of  air,  so  that  every 
inspiration  is  rendered  prolonged,  loud,  and  stridulous. 
The  mucous  membrane  sometimes  is  forced  down  over 
and  beyond  the  structure  of  the  vocal  bands.  On  expi- 
ration, the  vocal  bands  are  thrust  upward  and  aside  by 
the  expiratory  current  of  air,  enlarging  the  elliptic  or  tri- 
angular orifice,  so  that  expiration  is  comparatively  quiet 
and  easy.  The  physical 
signs  of  intense  dyspnoea  are 
present ;  sometimes  to  an 
alarming  extent  after  exer- 
tion or  agitation.  This  is 
especially  prominent  in  a 
group  of  cases  in  which  the 
vocal  bands  are  nearly  or 
actually  in  contact  at  the 
posterior  vocal  processes ; 
conditions  attributed  to 
spasm  of  both  abductors  and 
adductors,  or  to  secondary  contractures  of  the  adductors. 
The  vocal  bands  then  occupy  the  position  for  phonation. 
Phonation  requires  fixation  of  the  arytenoid  cartilages  by 
the  posterior  crico-arytenoids,  before  the  crico-thyroids 
can  stretch  the  vocal  bands  (Jelenflfy). 

Voice  is  unimpaired,  inasmuch  as  the  vocal  bands  are 
continuously  in  a  position  to  favor  the  action  of  their 
unparalyzed  tensors.  Immobility  from  spasm,  from 
mechanical  restraint  by  morbid  growth,  or  from  false  or 
true  anchylosis  of  the  crico-arytenoid  joint,  must  be  care- 
fully discriminated  when  practicable.  Differentiation  is 
often  difficult,  and  its  solu- 
tion is  dependent  upon  other 
manifestations  than  those  ob- 
served in  the  laryngoscopic 
image.  Sudden  onset  of  the 
inspiratory  dyspnoea,  and  tem- 
porary relief  under  anaesthe- 
sia, are  both  indicative  of 
spasm,  and  may  usually  be 
relied  on  in  differentiation, 
except  in  cases  of  contracture 
of  very  long  standing,  and  in 
which  other  mechanical  fac- 
tors are  present.  Spasm  due  to  compression  of  the  nerve 
does  not  relax  under  ansesthesia. 

Unilateral  paralysis  of  an  abductor  (posterior  crico- 
arytenoid muscle)  is  recognized  by  the  unilateral  position 
of  a  vocal  band,  as  indicated  in"  Fig.  4963),  and  its  im- 
mobility in  inspiration.  In  the  absence  of  any  subjective 
symptoms  it  may  exist  for  a  long  period  without  detection. 


Fia.  4961 ^Bilateral  Paralysis  of 

Adductors. 


Fio.  4962.. 


-Bilateral  Paralysis  of 
Abductors. 


Fig.  4964.— Bilateral  Paralysis  of 
Thyro-arytenoids ;  Phonation. 


Paralysis  of  the  depressor  muscles  of  the  epiglottis, 
the  thyro-  and  aryteno-epiglottics,  is  indicated  by  erection 
of  the  epiglottis,  which  does  not  become  depressed  under 
attempts  to  perform  so  much 
of  deglutition  as  can  be  ac- 
complished with  the  mouth 
open.  Its  most  frequent  cause 
is  diphtheria,  and  it  is  associ- 
ated with  anaesthesia  of  the 
supra-glottic  portions  of  the 
larynx.  The  paralysis  is  at- 
tributed to  lesion  or  disor- 
der of  the  superior  laryngeal 
nerve. 

Purnlvsis   nf   the  rriro-thv-  PiO- 4963. -Right-sided  Abductor 
raraiysis   OI   ine  cnco  luy        p^alysis.    Deep  Inspiration. 

roid    muscles    is    shown    in 

marked  cases  only  by  lack  of  longitudinal  tension  of  the 
vocal  bands  in  phonation,  efforts  at  which  usually  pro- 
duce some  congestion.  Sometimes  irregular  undulation 
of  the  surface  is  seen.  In  most  instances  laryngoscopy 
shows  no  abnormal  condition,  and  the  diagnosis  is  in- 
ferred from  the  character  of  the  voice  and  the  absence 
of  vibrations  on  palpation  of 
the  crico-thyroid  membrane. 

This  paralysis  is  due  to  le- 
sion of  the  superior  laryngeal. 
Nevertheless,  so  accurate  an 
observer  as  Tiirck  has  found 
degeneration  of  these  muscles 
with  that  nerve  apparently  in- 
tact, whence  he  inferred  that 
the  innervation  in  some  sub- 
jects may  be  derived  from  the 
inferior  laryngeal.  Paralysis 
of  the  thyro-arytenoid  muscles 
is  recognized  by  approxima- 
tion of  the  vocal  bands  posteriorly  without  longitudinal 
approximation,  so  that  the  glottis  is  rendered  elliptic  in 
phonation  when  the  paralysis  is  bilateral  (Fig.  4964),  or 
bow-shaped  when  unilateral  (Fig.  4965).  The  paralysis 
is  most  frequently  limited  to  the  inner  portion  of  this 
muscle.  When  the  outer  portion  is  paralyzed  the  image 
of  the  vocal  band  shows  want  of  adduction  posteriorly, 
because  the  vocal  process  of 
the  arytenoid  cartilage  is  not 
thrown  inward  by  the  action  of 
the  muscle  upon  its  attachment 
to  the  muscular  process  of  that 
cartilage.  It  is  extremely  diffi- 
cult of  diagnosis.  When  both 
portion.s  are  paralyzed,  there  is 
a  lack  of  adduction  of  the  vo- 
cal bands  posteriorly,  with  a 
concave  curve  to  the  internal 
border. 

Paralysis  of  the  arytenoid 
muscle  is  shown  by  gaping  in 
phonation  of  the  posterior  or  arytenoidal  portion  of  the 
glottis  behind  the  posterior  vocal  processes  (Fig.  4966) ; 
the  closure  in  front  being  normal,  or  modified  by  other 
conditions  as  in  combined  paralysis  of  the  arytenoid  and 
thyro-arytenoid  muscles  (Fig.  4967).  A  slight  gaping  of 
the  arytenoidal  portion  of  the  glottis  in  phonation  is  ob- 
served as  a  normal  condition  in  many  subjects,  even  in 
good  singers,  and  this  fact 
must  not  be  lost  sight  of  in 
making  the  diagnosis. 

In  paralyses  affecting  several 
muscles,  the  laryngoscopic  pict- 
ure is  more  complex  than  in 
paralyses  of  individual  mus- 
cles ;  but  it  can  usually  be 
analyzed  into  combinations  of 
the  simpler  forms  which  have 
been  detailed. 

The  better  to  comprehend 
the  changes  in  paralyses, 
three  outlines  are  appended  of  the  positions  of  the  vo- 
cal bands  respectively  in  normal  phonation,  deep  inspi- 


FlG.  4965.— Left>sided  Paraly- 
sis of  Thyro-arytenoid ;  Pho- 
nation. 


Fio.  4966.— Paralysis  of  Aryte- 
noid Muscle :  Phonation. 
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ration,  and   forced  inspiration  (Pigs 
4970). 

Prognosis. — Two  factors  enter  into  prognosis  :  the  dan- 
ger to  life,  and  tlie  prospect  of  relief  from  the  paralysis. 
The  danger  to   life    is  very 
great  in  all  incurable  diseases 
involving  the  paths  of  inner- 
vation from  the  cortex  to  the 
nerve-trunk,  apart  from  any 
direct  influence  of  the  paraly- 
sis.    Two  forms  of  paralysis 
are  very  menacing  to  life,  in- 
dependently   of    the    lesions 
causing  them.     These  are  bi- 
lateral paralysis  of  the  poste- 
FiQ.  4967.— Bilateral  Paralysis  of  rior  crico-arytcnoid  muscles, 
L'r/r^Toid  Vuidef  ?Lt  and  bilateral  paralysis  of  the 
nation.  thyro-  and  aryteno-epiglottic 

muscles.  In  the  former,  death 
by  suflfocation  is  imminent  from  inability  to  breathe  ;  in 
the  latter,  the  fatal  issue  may  be  caused  by  suffocation  or 
by  traumatic  pneumonitis  from  escape  of  food  into  the 
air-passages.  The  unilateral  paralyses  of  these  muscles 
are  not  dangerous.  In  bilateral  paralysis  of  the  abduc- 
tors of  hysterical  origin,  the 
prognosis  is  better,  though 
grave,  for  the  time  being. 

Bilateral  paralysis  of  the 
entire  group  of  muscles  in- 
nervated from  the  recurrent, 
is  far  less  serious,  though 
sometimes  quite  grave. 

Other  paralyses  offer  no  in- 
trinsic danger  to  life,  although 
the  lesions  producing  them 
may  be  of  fatal  significance.     pjQ_  4968;_Phonation  (normal). 

Relief  from  paralysis  is  not 
to  be  expected  in  cases  due  to  serious  lesion  along  the 
nerve-path,  unless  the  injury  has  been  very  slight,  and 
the  primary  disorder  be  one  susceptible  of  cure  or 
of  amelioration.     It  is,  therefore,  in  syphilitic  dis- 
eases that  most  benefit  is  to  be  expected  ;  -while  rea- 
sonable hopes  of  relief  may  be  entertained  in  many 
instances  of  simple  com- 
pression of  the  nerve  by  en- 
larged lymphatic  glands,  by 
tumors  susceptible  of  removal, 
and    sometimes    by    foreign 
bodies.     Lesions    from   trau- 
matic injury   cannot  be  re- 
lieved, as  a  rule. 

Relief  from  the  paralysis 
may  be  justifiably  expected 
in  bilateral  paralysis  of  the 

Fig.   4969, -Deep  Inspiration  adductors     of     functional    Or 
""    ■  hysterical  origin ;    the   voice 

becoming  restored  by  treatment  in  the  vast  majority  of 
cases,  even  when  of  several  years'  duration.  A  few  cases 
resist  treatment. 

Paralysis  of  the  crico-thyroid  muscle  is  sometimes 
curable,  when  not  due  to  surgical  injury  or  to  degenera- 
tion of  nerve-tissue. 

Isolated  paralysis  of  the  thyro-arytenoids  is  curable  in 
cases  due  to  exposure,  to  un- 
favorable climatic  influences, 
to  laryngitis,  and  to  simple 
overuse  of  the  voice  ;  but  the 
termination  is  doubtful  in 
cases  due  to  overuse  of  the 
voice  during  the  period  of 
normal  change  at  puberty. 

Isolated  paralysis  of  the 
arytenoid  muscle  is  usually 
curable. 

Treatment. — The  treatment 
of  laryngeal  paralysis  varies 
with  the  cause  and  with  the 
effects  of  the  lesion.     Except  in  so  far  as  special  condi- 
tions may  require,  treatment  is  unavailable  in  paralysis 


Fig.  4970. — Forced  Inspiration 
(normal).  Vocal  bands  reced- 
ing toward  the  lateral  walls  of 
the  laryn.x. 


from  degenerative  diseases  and  injuries  of  the  medulla, 
of  the  spinal  accessory,  and  of  the  pneumogastric ;  and 
but  little  can  be  expected  in  cases  due  to  aneurism  and 
malignant  morbid  growths  pressing  upon  the  laryngeal 
nerves.  In  other  cases  treatment  must  be  directed  to 
the  pathological  lesion,  and  when  this  is  remediable,  as 
in  the  case  of  a  foreign  body,  enlarged  glands,  syphilitic 
lesion,  etc.,  the  paralysis  may  be  relieved  if  the  nerve 
has  not  suffered  permanent  injury. 

Bilateral  paralysis  of  the  abductors  requires  tracheotomy 
to  relieve  the  dyspncea  and  avert  the  danger  of  death  by 
suffocation.  Its  neglect  is  exceedingly  hazardous  and 
reprehensible,  although  the  risk  is  sometimes  taken  with 
impunity,  especially  in  hysterical  cases. 

Bilateral  paralysis  of  the  adductors,  when  of  functional 
or  hysterical  origin,  is  often  curable  by  any  irritation 
whatever  applied  within  the  larynx,  a  manoeuvre  which 
excites  spasm  and  thereby  overcomes  the  paralysis.  The 
induced  electrical  current  is  the  most  certain  agent,  and 
a  spark  of  static  electricity  drawn  from  the  larynx  exter- 
nally is  often  strikingly  effective ;  but  even  so  simple  a 
manipulation  as  the  introduction  of  the  lai-yngoscopic 
mirror  and  an  order  to  say  eh,  will  suffice  in  many  in- 
stances. These  manoeuvres  may  require  repetition  at  in- 
tervals of  a  few  days  for  several  days  or  weeks.  Strych- 
nine internally  is  the  best  medicinal  remedy,  and  is 
usually  indicated  in  addition.  Constitutional  treatment 
suitable  to  the  systemic  condition  is  to  be  instituted  as  a 
matter  of  course,  whether  the  remedies  be  medicinal, 
hygienic,  moral,  or  psychical. 

Paralysis  due  to  toxaemia,  to  acute  infectious  disease, 
to  rheumatic  influence,  to  want  of  exercise  of  the  voice, 
as  occurs  in  the  members  of  some  religious  orders,  or  to 
too  much  exercise  of  the  voice,  are  usually  amenable  to 
treatment  b}-  electrization,  the  primary  or  induced  cur- 
rent being  applied  as  directly  as  possible  to  the  muscles 
affected,  or  to  the  nerve-fibres  supplying  them,  at  the 
most  accessible  or  superficial  region  ;  and  it  is  probably 
a  matter  of  indifference  in  most  instances  whether  the 


Fig.  4971. — Mackenzie's  Intra-laryngeal  Electrode. 

source  of  electricity  be  taken  from  the  battery,  from  the 
induction  coil,  or  from  the  magneto-electric  machine. 
Appropriate  constitutional  treatment  is  required  to  avert 
or  restrain  relapses.  The  laryngeal  muscles  may  be  sub- 
jected to  the  electric  influence  through  the  medium  of 
their  motor  nerve-supply,  or  through  currents  passed 
through  some  portion  of  the  bodies  of  the  muscles. 

The  negative  electrode  should  be  placed  over  the  part 
which  is  to  be  especially  subjected  to  the  current  ;  the 
other  electrode  being  placed  in  proximity  or  at  a  distance, 
as  may  be.  "When  placed  at  a  distance,  the  positive  elec- 
trode, preferably  a  disk  covered  with  moistened  sponge 
or  flannel,  may  be  held  in  the  hand  of  the  patient,  or  be 
applied  to  the  neck.  The  superior  and  inferior  laryngeal 
nerves  and  the  crico-thyroid  muscle  can  be  influenced 
from  the  exterior  of  the  larynx.  Direct  influence  upon 
the  other  muscles  requires  a  small  naked  electrode,  with 
a  handle  so  bent  as  to  facilitate  its  easy  introduction  into 
the  larynx.  The  form  adopted  by  Mackenzie  (Fig.  4971) 
is  probably  the  best.  It  has  a  spring  key  controller  of 
the  current  which  is  very  easy  of  manipulation.  When 
it  is  desired  to  confine  the  electric  current  as  much  as 
possible  to  one  muscle  or  to  a  group  of  muscles,  a  double 
intra-laryngeal  electrode  is  used,  of  which  one  of  the 
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best  is  that  of  Ziemssen  (Fig.  4972).  For  use  externally, 
small-sized  ordinary  electrodes  suffice.  The  superior 
laryngeal  nerve  can  be  influenced  by  placing  the  elec- 
trode on  tlie  side  of  the  larynx  over  the  superior  horn  of 
the  thyroid  cartilage,  and  the  inferior  laryngeal  nerve 
can  be  influenced  by  placing  the  electrode  over  the 
inferior  horn  between  that  structure  and  the  sterno- 


FlG.  4972. — ZiemsBen's  Double  Laryngeal  Electrode. 

cleido-mastoid  muscle  (Gerhardt).  If  allowed  to  pass 
through  the  muscle,  the  current  may  influence  the  pneu- 
mogastric  disastrously,  and  produce  slowing  of  the  pulse 
and  syncope  (Duchenne,  Tiirck,  Gerhardt,  et  al.).  The 
crico-thyroid  muscle  is  reached  by  placing  the  electrode 
to  the  side  of  the  crico-thyroid  membrane. 

The  thyro-arytenoids  are  best  reached  by  placing  the 
intra-laryngeal  electrode  upon  the  corresponding  vocal 
band,  and  the  external  electrode  over  the  crico-thyroid 
membrane.  The  arytenoid  is  reached  by  placing  the 
electrode  on  the  posterior  surface  of  the  larynx  ;  the  pos- 
terior crico-arytenoid,  by  placing  it  upon  the  outer  sur- 
face of  the  cricoid  cartilage  a  little  to  the  side  of  the 
middle  line ;  the  lateral  cricoarytenoid  at  a  point  con- 
siderably further  forward  than  that  last  mentioned,  to 
the  side  of  the  cricoid,  and  deep  down  in  the  pyramidal 
sinus  between  cricoid  and  thyroid  cartilages  ;  and  the 
aryteuo-  and  thyro-epiglottici  are  reached  at  the  sides  of 
the  epiglottis.  When  the  electrode  is  placed  upon  the 
posterior  or  postero-lateral  surface  of  the  larynx,  that  is, 
between  that  structure  and  the  tissues  of  the  pharynx 
and  (Esophagus,  the  electrode  should  be  insulated  on  one 
side,  if  it  be  desired  to  prevent  electrization  of  the  pharynx 
or  oesophagus.  Intra-laryngeal  electrization  should  be  per- 
formed under  laryngoscopic  inspection,  and  the  strength 
of  the  current  be  regulated  according  to  the  effects  ob- 
served. A  current  strong  enough  to  move  the  extensor 
muscle  of  the  thumb  is  sufficient  in  any  instance,  as  a 
rule  ;  much  weaker  currents  suffice  in  many.  Each  ap- 
plication may  be  continued  for  ten  seconds  or  a  little 
longer,  with  one  or  more  interruptions  b}'  the  use  of  the 
key.  Two  or  more  repetitions  can  be  made  at  each  sit- 
ting, and  the  sittings  may  be  renewed  daily,  or  at  inter- 
vals of  two  or  three  days,  as  long  as  there  remains  any 
Indication  that  electricity  will  continue  to  be  useful. 

In  paralysis  of  the  thyro-  and  aryteno-epiglottic  mus- 
cles from  diphtheria,  it  is  often  requisite  for  a  consider- 
able period  that  nourishment  should  be  administered 
artificially  through  an  oesophageal  or  a  rectal  tube,  as 
the  case  may  be.  Strychnine  is  of  advantage  internally 
or  hypodermically.  Little  benefit  results  from  topical 
electrization;  for  the  restoration  of  tone  in  the  nerve- 
centre  must  be  awaited,  and  this  does  not  appear  to  be 
at  all  accelerated  by  electrization.  A  spontaneous  cure 
during  a  course  of  electrization  is  often  incorrectly  ac- 
credited to  that  procedure.  J.  Solis  Cohen. 

1  Dictionnaire  Encyclop6c[ique.  2  me  eer.  t.  i.,  p.  677. 
^  Archives  of  Medicine,  April,  1882. 

^Thaon:  Compte-rendu,  Congres  Intet national  de  Laryngologie,  p. 
47.    MUan,  1882. 

LEPTUS.  A  parasite  of  the  human  skin  known 
popularly  as  the  "  harvest  mite."  Riley  considers  that 
there  are  two  species,  I.  amerieanua'  and  I.  irritans. 
Geber,  however,  considers  these  as,  in  all  probability, 


the  female  and  male  respectively,  and  includes  both 
under  the  designation  "I.  avtumnalis." 

The  mite,  which  averages  0.3-0.5  mm.  in  length,  and 
is  visible  to  the  naked  eye,  has  a  reddish  or  yellowish-red 
color.  On  the  head,  which  is  small,  compared  with  the 
size  of  the  body,  is  a  proboscis,  oo  each  side  of  which 
are  the  stylet-formed  strong  mandibles  (Fig.  4973,  m). 

The  palpi  {p),  situated  a  little  further  back,  are  pecu- 
liarly strong.     These  are  jointed  like  the  limbs,  and  may 
be  retracted  or  thrust  out ;  they  terminate  in  a  sharp 
claw.     The  feet  are  six  in  number,  three  on  each 
side,   setting  into  a  socket.     Each  limb  is  com- 
posed of  three   parts  ;   a  coxa  (c),  a  five-  to  six- 
jointed  tibia  (i),  and  a  tarsus  (to),  with  two  club- 
shaped    terminal    bristles.     Similar    bristles    are 
found  along  the  tibiae.     The  abdomen  is  relatively 
large,  broad,  and  striated.     Thorn-like  processes 
project  from  the  dorsal  surface.     On  the  head,  on 
either  side   of  the  palpi,  are  two  sharply  defined 
points,  the  so-called  "  eyes."     Sexual  organs  have  not  as 
yet  been  discovered  upon  the  leptus. 

The  negative  sexual  appearances,  as  well  as  the  fact 
that  the  animal  has  only  six  legs,  caused  Siebold  to  re- 
gard the  leptus  as  a  larva  of  some  probably  unknown 
form  of  mite.  Geber,  however,  suggests,  as  was  before 
mentioned,  that  the  two  "species"  or  "varieties"  are 
probably  male  and  female. 

The  leptus  americanxLS  of  Riley  is  found  upon  the 
scalp,  in  the  axilla;,  and  on  other  parts  of  the  body,  and 
more  frequently  upon  children  than  upon  adults.  It 
does  not  completely  burj-  itself  in  the  flesh,  but  insinu- 
ates the  anterior  portion  of  the  body  only  beneath  the 
skin,  causing  a  small  inflammatory  papule. 

The  I.  irritans  (Riley)  is  the  better  known  of  the  two 
varieties,  and  is  considered  by  Duhring  to  correspond  to 
the  I.  autumnalis  of  foreign  writers.  It  gives  rise  to  con- 
siderable annoyance,  burying  itself  in  the  skin,  and  caus- 
ing irritation  and  inflammation,  characterized  by  the  ap- 
pearance of  papules,  vesicles,  and  pustules.  It  attacks 
especially  the  ankles  and  legs.  It  is  met  with  in  the 
summer  and  autumn  in  corn-flelds,  upon  low  bushes,  in 
the  grass  and  weeds  along  the  banks  of  rivers,  and  in 
swampy  places.  It  is  said  to  be  very  common  along  the 
Mississippi  River.     The  little  red  mite  encountered  in 


Fio.  4973.— The  Harvest  Mite. 

the  swamps  and  on  the  low  ground  of  Pennsylvania, 
New  Jersey,  and  Delaware,  especially  about  blackberry 
bushes,  is  in  all  probability  the  same  species  (Duhr- 
infC). 

The  disease  is  best  treated  with  mild  parasiticides,  as, 
for  example,  a  weak  sulphur  ointment  employed  in  the 
same  manner  as  for  scabies. 

Adthobitieb. 

Duhring :  Treatise  on  Diseases  of  the  Skin.    Third  edition.    Philadel- 
phia, 1882. 

Geber :  Art.  Leptus  Autumnalis,  Realencyclopadle  d.   Med.  Wissens., 
2dAafl. 

Arthur  Tan  Harlingen. 
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LYMPHATIC  QLANDS,  DISEASES  OF  THE.     In  en 

tering  upon  the  study  of  the  pathological  processes  which 
take  place  in  the  lymphatic  glands,  it  is  evident  that  the 
field  of  investigation  is  materially  restricted  by  the  fact 
that  these  organs  constitute  only  a  part,  and  that  a  sub- 
ordinate one,  of  a  system,  the  more  important  members 
of  which  are  the  lymphatic  vessels.  For  this  reason, 
nearly  all  the  diseases  of  the  glands  are  of  a  secondary  or 
"  sympathetic "  nature,  due  to  pathological  processes  in 
other  organs  or  tissues  with  which  the  rootlets  of  the 
lymphatic  vessels,  which  convey  lymph  to  them,  are  con- 
nected. The  only  exceptions  to  this  rule,  outside  of 
those  diseases  due  to  direct  traumatism,  are  lymphadeno- 
ma,  or  Hodgkin's  disease,  and  tuberculous  affections  of 
the  glands.  As  both  of  these  are  treated  of  elsewhere  in 
this  work,  it  is  not  our  province  to  discuss  them. 

The  lymphatic  glands  are  collections  of  lymph-follicles, 
surrounded  by  connective  tissue,  scattered  in  clusters 
throughout  the  "course  of  the  lymphatic  vessels..  Their 
function  is  now  believed  to  be  a  double  one,  viz.,  to 
form  lymph  (or  lymphoid)  corpuscles,  and  to  act  the 
part  of  filters  or  strainers  of  the  lymph. 

In  the  performance  of  the  latter  function,  the  glands  of 
course  show  that  they  possess  the  power  to  retain  and 
store  up  within  themselves  insoluble  particles,  which, 
being  foreign  to  the  organism,  would  act  as  irritants  if 
allowed  to  gain  access  to  the  general  circulation.  This 
power  is  most  strikingly  shown  in  cases  of  the  operation 
technically  known  as  "  tattooing,"  in  which  the  smaller 
particles  of  the  substance  introduced  into  the  skin,  usu- 
ally vermilion,  may  be  found  a  few  hours  later  in  the 
glands  through  which  the  lymph,  coming  from  the  in- 
jured part,  flows,  most  abundantly  in  that  portion  of  the 
gland  nearest  the  afferent  vessels.  Here  it  remains  per- 
manently, and  has  been  discovered  as  late  as  fifty  years 
after  the  operation.' 

During  the  absorption  of  extravasated  blood,  red  blood- 
corpuscles  have  been  found  in  the  glands  outside  the 
blood-vessels,  and  that  at  a  very  early  period.  Thus 
Miiller  ^  found  them,  within  forty  minutes  after  the  sub- 
cutaneous division  of  the  tibial  artery  of  a  dog,  in  large 
numbers  in  the  inguinal  glands  of  the  side  operated  upon. 
As  regards  the  ultimate  fate  of  these  corpuscles,  it  has 
been  found  that  some  of  them  undergo  pigmentary  meta- 
morphosis in  the  lymphoid  corpuscles,  while  the  remain- 
der pass  unaltered  through  the  lymph  channels  and  find 
their  way  back  into  the  blood. 

Fat  also,  in  passing  through  the  lymphatic  system,  is 
largely  retained  by  and  deposited  in  the  glands,  whether 
it  comes  from  the  medullary  canal  in  cases  of  fracture, 
from  contused  fatty  tissues,  or  from  exudations  under- 
going the  process  of  fatty  degeneration.  In  the  glands 
it  can  readily  be  recognized  collected  in  large  and  small 
drops,  within  and  between  the  lymphoid  corpuscles. 

If  substances  arrested  within  the  glands  be  intrinsi- 
cally of  an  innocuous  nature,  they  produce  no  structural 
alteration  in  them  unless  they  be  present  in  very  large 
quantities.  If  this  be  the  case,  the  number  of  lymphoid 
corpuscles  in  the  glands  decreases,  because  crowded  out 
by  the  foreign  elements,  and  because  the  meshes  of  the 
reticulum,  and  the  capsules  of  the  glands  take  on  hyper- 
plastic thickening.  In  consequence  of  this  change,  por- 
tions of  the  glands  may  become  transformed  into  dense 
fibrillary  connective  tissue,  dotted,  in  time,  with  pigment 
granules.  The  foreign  elements  have  not  been  found  to 
penetrate,  as  a  rule,  farther  into  the  gland  than  the  out- 
ermost cortical  layer,  at  which  point  in  such  cases  the 
follicles  have  been  found  to  be  filled  with  young  connec- 
tive tissue. 

While  inert  substances  thus  produce  no  other  alteration 
in  the  glands  than  simple  hyperplasia  of  the  connective 
tissue,  the  case  is  far  different  with  the  invasion  of  spe- 
cific agents,  e.g.,  such  as  are  present  when  the  glands 
become  secondarily  involved  in  cases  of  malignant  neo- 
plasms. According  to  the  view  now  held,  the  first  de- 
monstrable alterations  in  the  glands  in  such  cases  con- 
sist in  dissemination  of  corpuscular  elements,  which 
penetrate  into  the  protoplasma  and  nuclei  of  the  lym- 
phoid cells.'    The  nature  of  these  corpuscular  elements 


can  be  certainly  recognized  only  in  the  case  of  melanotic 
tumors.  They  are,  according  to  Gussenbauer,  to  be  re- 
garded as  fructifying  germs  which  transmit  certain  qual- 
ities to  the  constituent  elements  of  the  glands,  so  that 
the  secondary  neoplasm  takes  the  type  of  the  original  tu- 
mor instead  of  that  of  the  gland  tissue. 

These  corpuscular  elements  are  at  first  arrested  in  the 
lymph-channels  of  the  cortex,  but  later  penetrate  into  the 
follicles  themselves.  Early  in  the  disease  the  microscope 
demonstrates  the  presence  of  small  collections  of  epithe- 
lioid cells,  scattered  throughout  the  cortex  of  the  gland. 
These  proliferate  and  gradually  supplant  the  normal  cells 
of  the  gland,  until  finally  the  entire  organ  has  undergone 
a  cancerous  degeneration,  and  the  new  gland-cancer  be- 
gins to  involve  surrounding  tissues.  The  cells  of  the  re- 
ticulum and  the  endothelium  of  the  vessels  also  undergo 
an  active  hyperplasia,  instead  of  becoming  atrophied  and 
degenerating  into  fat  as  they  would  do  under  the  press- 
ure of  indifferent  foreign  elements,  and  idtimately  form 
the  connective-tissue  framework  of  the  new  growth. 

This  circumstance,  that  the  tissues  of  the  lymphatic 
glands  undergo  proliferation  and  hyperplasia  as  a  result 
of  their  invasion  or  infection  by  foreign  elements,  or  in 
consequence  of  l)eing  irritated  and  stimulated  by  the  ab- 
sorption of  fluids  of  a  virulent  nature,  furnishes  the  type 
of  the  changes  which  these  organs  experience  in  the  dis- 
eases of  a  simple  inflammatory  nature  which  we  are  now 
considering.  Hyperplasia,  induration,  fatty  degenera- 
tion, and  sometimes  atrophy,  are  the  most  common  al- 
terations which  are  met  with  in  infiamed  glands. 

It  is  a  fact  established  on  the  authority  of  many  good 
observers,  that  every  pathological  product  which  has 
the  power  to  infect  the  system  always  excites  when  ab- 
sorbed, a  swelling  of  the  glands  of  that  lymphatic  terri- 
tory with  which  it  is  brought  into  contact.  This  we 
have  on  the  authority  of  Bergmann,*  whose  writings 
have  been  freely  drawn  upon  in  the  preparation  of  this 
article.  This  swelling  may  he  acute,  subacute,  or 
chronic,  and  at  first  always  consists  In  hyperplastic 
changes  within  the  glands.  A  striking  illustration  is 
furnished  by  the  effects  of  inoculation  with  the  virus  of 
chancroid,  which  is  invariably  followed  by  enlargement 
and  tenderness  of  the  glands  nearest  to,  and  in  commu- 
nication with,  the  seat  of  the  original  lesion.  The  pro- 
cess is  usually  an  acutely  inflammatory  one,  terminating 
in  suppuration  and  furnishing  a  pus  capable  of  exciting 
suppuration  and  ulceration  when  inoculated.  In  this 
instance  the  contagious  element,  whatever  be  its  nature, 
penetrates  into  the  gland  and  there  develops  its  specific 
action,  for  the  pus  from  the  middle  of  the  gland  is  just 
as  virulent  as  that  from  its  periphery. 

The  hard  chancre  also,  is,  as  is  well  known,  always 
attended  by  swelling  of  the  lymphatic  glands,  in  this 
case  of  a  chronic  and  indolent  type.  The  first  to  be  af- 
fected are  those  of  the  groin,  when  the  chancre  is  seated 
upon  the  genital  organs,  of  the  elbow  and  axilla  when 
upon  the  hand,  and  of  the  submaxillary  region  in  cases 
of  chancre  of  the  lip.  Later  in  the  disease  the  swelling 
involves  successively  other  groups  of  glands,  until  none 
remains  unaltered.  Swelling  and  tenderness  of  the 
glands  nearest  the  seat  of  operation  also  occur  after  vac- 
cination, and  usually  terminate  in  spontaneous  recovery. 

A  sympathetic  affection  of  the  glands  is  common  in 
certain  non-inoculable  diseases,  e.g.,  in  erysipelas.  In 
this  affection  it  is  often  possible  to  make  a  diagnosis,  he- 
fore  the  pathognomonic  redness  of  the  skin  has  appeared, 
from  the  high  fever  and  the  swelling  and  tenderness  of 
the  glands  of  the  affected  region.  To  this  tenderness,  in 
fact,  the  patient  generally  calls  the  attention  of  the  phy- 
sician. In  many  cases  of  the  disease  of  a  severe  type, 
all  the  superficial  glands  of  the  body  become  involved. 

Swelling  of  all  the  lymphatic  glands  of  the  bodjr  may 
be  said  to  be  characteristic  of  all  constitutional  infec- 
tious diseases,  a  phenomenon  peculiar  to,  and  an  essential 
part  of,  them.  It  is  true  that  this  swelling  is  usually  so 
slight  as  to  escape  detection  unless  a  very  careful  exam- 
ination be  made,  which  is  seldom  the  case.  It  can  very 
readily  be  found  to  exist  in  variola,  scarlatina,  and  typhus 
and  typhoid  fevers.     In  scarlet  fever  a  true  hyperplasia 
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of  the  glands,  of  limited  extent,  is  a  constant  phenom- 
enon,' which  may  result  in  suppuration  or  gangrene. 
This  is  especially  liable  to  occur  in  scrofulous  subjects. 
It  is  probably  the  result  of  septic  absorption. 

This  involvement  of  the  whole  lymphatic  glandular 
system  is  susceptible  of  two  explanations.  First,  it  is 
possible  that  the  noxious  agents  may  affect  the  tissues  of 
the  glands  directly  from  the  blood,  as  they  may  do  with 
all  the  other  tissues,  as  in  the  well-known  instances  of 
typhus  and  typhoid  fevers,  in  which  fatty  degeneration 
of  the  muscles,  heart,  liver,  and  kidneys,  is  very  com- 
mon. Secondly,  it  seems  not  improbable  that  the  swell- 
ing may  be  secondary  to  the  affections  of  other  organs 
which  the  disease  induces.  If  the  former  hypothesis  be 
accepted,  the  affection  of  the  glands  is  a  specific  one, 
whereas  if  the  latter  be  regarded  as  correct,  the  swelling 
is  purely  secondary  and  sympathetic.  In  the  latter 
case,  in  consequence  of  degenerative  processes  in  the  af- 
fected organs,  a  variety  of  products  entirely  distinct  in 
nature  from  the  virus  which  caused  the  primary  dis- 
ease, may  have  been  carried  from  the  tissues  to  the 
glands  by  way  of  the  absorbent  vessels.  In  cases  of 
mammary  cancer  the  axillary  glands  may  become 
swollen,  either  as  a  result  of  the  immigration  into  them 
of  specific  cancer-cells,  or  in  consequence  of  the  absorp- 
tion of  inflammatory  septic  products  which  are  never 
wanting  in  suppurating  growths. 

A  strong  light  would  be  thrown  upon  this  question  by 
positive  proof  that  in  cases  of  swelling  of  the  glands  in 
infectious  diseases  the  micrococci  which  have,  in  given 
instances,  been  demonstrated  to  be  the  causes  of  the 
maladies,  can  be  traced  into  the  glands.  In  malignant 
pustule,  for  instance,  the  cause  of  which  is  now  known 
to  be  the  bacillus  anthracis,  the  glands  whose  lymphat- 
ics originate  at  the  point  at  which  the  pustule  is  seated, 
are  always  softened,  swollen,  and  of  a  deep  red  color,  as 
if  infiltrated  with  blood.  The  discovery  in  these  glands 
of  the  bacillus  anthracis  would  prove  that  the  glandular 
affection  was  specific  and  not  sympathetic.  In  diph- 
theria, in  which  the  glands  are  much  enlarged  in  conse- 
quence of  cellular  hyperplasia,  while  the  periglandular 
cellular  tissue  is  oedematous  and  often  the  seat  of  capil- 
lary haemorrhages,  micrococci  have  been  found  in  the 
glands  by  numerous  observers,  especially  by  Oertel '  and 
Barth.'  No  specific  micrococcus  has,  however,  been  as 
yet  shown  to  be  the  cause  of  diphtheria. 

Some  help  toward  the  solution  of  this  question  is  fur- 
nished by  the  experiments  of  Gaffky.*  This  author  suc- 
ceeded in  producing  in  mice  and  rabbits,  by  the  inocula- 
tion of  a  micro-organism  cultivated  outside  the  body,  a 
disease  which  usually  terminated  fatally,  within  twenty- 
four  hours.  The  autopsy  always  showed  marked  en- 
largement of  the  spleen  and  lymphatic  glands,  without 
discoverable  changes  in  other  organs.  The  microscope, 
however,  detected  in  the  blood  in  all  parts  of  the  body  a 
morphologically  very  distinct  form  of  bacterium,  which 
was  recognized  as  occupying  a  position  midway  between 
a  micrococcus  and  a  bacillus.  Examination  of  the  swol- 
len glands  showed  these  bacteria  inside  their  blood-ves- 
sels, but  not  in  the  lymph-channels.  Similar  conditions 
were  found  in  the  glands  by  Koch,  in  his  experiments  in 
the  production  of  septicaemia  in  mice  by  the  inoculation 
of  another  form  of  bacterium.  Also  in  animals  which 
had  died  of  the  so-called  "-malignant  oedema"  Berg- 
maun  found  the  glands  invariably  enlarged,  and  dotted 
here  and  there  with  extravasated  blood.  He  regards  it 
as  probable  that  in  these  cases  the  micro-organisms  were 
carried  to  the  glands  by  the  lymphatics  and  not  by  the 
blood-vessels. 

Another  fact  which  goes  to  support  the  belief  that  the 
swelling  of  the  glands  in  infectious  diseases  is  due  to 
the  presence  within  them  of  the  micro-organisms  pe- 
culiar to  the  affection  is  this,  that  when  fluids  rich  in 
the  bacilli  of  decomposition  are  injected  into  the  abdo- 
minal cavities  of  rabbits,  these  structures  can  be  found 
in  the  reticular  lymph  spaces  of  the  rapidly  swelling 
glands  even  before  they  can  be  discovered  in  the  blood. 
This  fact  was  demonstrated  by  Fehleisen  and  Soubbo- 
tine." 


Whichever  view  of  this  question  is  adopted,  and  it 
must  be  admitted  that  in  the  present  state  of  koowledge 
it  is  a  difl5cult  one  to  answer  positively,  the  fact  is  at  all 
events  established  that  every  artificial  disease  produced 
by  the  inoculation  of  bacteria,  regardless  of  the  location 
of  the  parasite,  whether  in  the  blood  or  in  the  connective 
tissue,  is  attended  with  an  acute  swelling  of  the  lym- 
phatic glands. 

Not  only  is  the  swelling  of  all  the  glands  of  the  body 
the  result  usually  of  an  infection  of  the  organism,  but 
also  that  of  a  single  group  of  glands  is  often,  in  a  certain 
sense,  of  infectious  origin.  It  has  long  been  taught,  and 
is  still  believed,  that  every  swelling  of  a  gland  is  the  re- 
sult of  an  inflammation  at  the  point  of  origin  of  its  af- 
ferent vessels.  This  inflammation,  it  may  be  confidently 
stated,  is  in  all  instances  of  an  infectious  nature,  using 
the  adjective  "  infectious"  in  the  broader  sense  which  it 
now  conveys.  Formerly  the  soft  chancre,  the  "chan- 
croid," was  regarded  as  the  type  of  a  local  ailection 
which  was  capable  of  causing  swelling  and  suppuration 
of  the  communicating  glands.  The  hypothesis  of  the 
penetration  of  some  infectious  material  from  the  infil- 
tration upon  the  genitals  into  the  glands  was  a  natural 
one,  since  there  could  be  no  doubt  but  that  the  primary 
disease  was  transmissible  and  infectious.  But  a  careful 
examination  of  other  somewhat  similar  cases  showed 
that  in  all  those  affections  of  the  skin  and  mucous  mem- 
branes which  are  usually  attended  with  swelling  of  the 
glands  there  is,  as  a  common  feature,  a  something  which 
is  the  first  and  most  important  requisite  to  the  penetra- 
tion into  the  body  of  foreign  organisms,  viz. ,  a  solution 
of  continuity  in  blood-vessels  or  lymph  spaces.  In  all 
diseases  of  this  nature  there  occurs  a  removal  of  the  pro- 
tection which  the  epidermic  and  epithelial  coverings 
furnish  to  the  underlying  tissues,  a  barrier  which  must 
first  be  overcome  before  we  can  inoculate  any  disease. 
We  know  that  the  inflammation  of  the  glands  is  not  de- 
pendent upon  the  nature  or  extent  of  the  injury,  but 
solely  upon  the  question  whether  or  not  the  skin  or  mu- 
cous membrane  is  broken  or  lacerated,  and  whether  or 
not  infecting  germs  come  into  contact  with  the  lesion. 
The  results  of  modern  antiseptic  surgery  go  to  prove 
eveiy  day  that  if  wounds  are  kept  in  an  aseptic  con- 
dition no  inflammation  (with  its  glandular  swelling)  will 
occur.  Since  also  open  wounds,  in  comparison  with  sub- 
cutaneous injuries,  are  especially  prone  to  take  on  sup- 
purative action,  the  conclusion  seems  justified  that  cer- 
tain noxious  agents  presentin  the  former  (and  necessarily 
absent  in  the  latter)  are  the  direct  causes  of  suppuration, 
and  as  it  is  the  teaching  of  every-day  observation  that 
suppurative  inflammations  are,  as  a  rule,  attended  by 
glandular  swelling,  we  are  warranted  in  stating  that  lym- 
phadenitis, both  acute  and  chronic,  is  a  disease  which  is 
directly  caused  by  the  penetration  into  the  lymph  chan- 
nels and  glands  of  infectious  materials  coming  from 
without  the  body. 

Suppurative  inflammations  which  give  rise  to  glandu- 
lar swellings  may  conveniently  be  divided  into  two 
classes,  superficial  and  deep.  Of  the  former  are  inflam- 
mations of  the  skin  and  catarrhal  affections  of  mucous 
membranes  ;  of  the  latter,  subcutaneous  phlegmonous 
inflammations,  local  and  diffuse,  furuncles,  onychias, 
burns  and  frost-bites,  and  all  gangrenous  and  deep  ul- 
cerative affections.  Catarrhs  of  the  gastro-intestinal  and 
pulmonary  mucous  membranes  are  the  most  common 
causes  of  affections  of  the  former  class.  Here  the  lymph 
follicles  seated  in  the  mucous  membranes  are  first  af- 
fected, and  later  the  glands  connected  with  them.  Thus 
a  very  close  relationship  is  noticeable  between  diseases  of 
the  bronchial  tubes  and  their  lymphatic  glands.'"  The 
affections  of  the  glands  here  vary,  with  the  duration  and 
intensity  of  the  bronchial  affection,  from  simple  hyper- 
oemia  or  hyperplasia  to  chronic  inflammation,  with  pig- 
mentation, cheesy  degeneration,  or  calcification.  If  they 
have  acquired  such  a  size  as  to  compress  the  larger 
bronchi,  or  nerve  or  arterial  trunks,  they  may  even  pro- 
duce bronchial  stenosis  with  its  usual  results. 

In  such  cases  the  most  plausible  explanation  of  the 
adenitis  is  that  the  delicacy  of  the  inflamed  epithelial 
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stratum  aflords  no  obstacle  to  the  passage  to  the  deeper 
layers  of  the  membrane  of  the  noxious  organisms  always 
present  in  the  inspired  air,  or  in  the  contents  of  the  In- 
testinal canal,  as  the  case  may  be. 

Similar  conditions  prevail  in  the  superficial  afEections 
of  the  skin  and  in  certain  forms  of  eczema,  which  disease 
has  been  regarded  by  some  '^  as  the  analogue  of  a  catarrh 
of  a  mucous  membrane.  In  these  the  resisting  or  pro- 
tective power  of  the  epithelial  layer  is  much  lessened  or 
entirely  overcome,  and  in  consequence  of  this  the  integ- 
rity of  the  rete  Malpighii  is  impaired,  and  the  passage  of 
irritating  organisms  into  the  subcutaneous  connective  tis- 
sue permitted.  For  this  reason  there  are  but  few  cases 
of  chronic  eczema  which  are  free  from  sympathetic  afEec- 
tions of  glands.  In  fact,  swelling  of  these  organs  is  a 
necessary  attendant  upon  all  itching,  secreting,  and  most 
scaly  diseases  of  the  skin,  including  the  prurigo  of  Hebra, 
scabies,  and  phtheiriasis  capitis.  In  all  these  instances 
the  cause  of  the  swelling  is  doubtless  the  same,  viz.,  the 
penetration  into  the  subcutaneoas  tissue  of  noxious 
agents  deposited  upon  the  surface  (access  being  gained 
through  the  lesions  of  the  skin  produced  by  the  fingers 
of  the  patients)  and  their  transportation  into  the  lym- 
phatic vessels  and  thence  into  the  glands. 

Having  reached  these  organs  the  foreign  organisms  act 
as  irritants,  causing  a  swelling  of  the  glands  which  stands 
in  an  exact  relationship  with  the  specificity  and  intensity 
of  the  original  local  process.  If  the  original  lesion  be, 
for  instance,  a  soft  chancre,  an  acute  suppurative  adeni- 
tis is  developed  which  may  become  diphtheritic,  or  gan- 
grenous, if  the  chancroid  itself  take  on  these  changes. 
If  connected  with  more  indolent  or  less  virulent  lesions, 
the  affection  of  the  glands  is  also  sluggish  and  indolent. 

In  its  development,  also,  the  swelling  of  the  glands 
keeps  pace  with  that  of  the  primary  disease.  This  can 
often  be  observed  during  the  course  of  an  er3'sipelas  or  of 
an  impetiginous  eczema  of  the  scalp,  or  of  an  acute  sto- 
matitis. As  the  original  disease  grows  worse  the  glands 
become  more  swollen  and  painful,  and  decrease  in  size 
and  become  less  tender  as  the  patient's  condition  im- 
proves. 

In  the  case  of  a  circumscribed  affection  of  the  skin,  or 
of  a  mucous  membrane,  the  swelling  is  for  a  time  con- 
fined to  a  few  glands,  but  later  in  the  course  of  the  dis- 
ease the  entire  group  in  connection  with  the  affected 
region  becomes  involved.  If  recovery  do  not  take  place 
the  swelling  invades  tlie  next  group  of  glands  in  the  di- 
rection of  the  lymph-current.  Matters  remain  in  such  a 
shape,  however,  that  the  first  group  is  always  most  se- 
verely affected,  the  swelling  becoming  gradually  less  the 
further  from  the  original  seat  of  disease  the  glands  are 
situated.  (This  fact  furnishes  an  additional  illustration 
of  the  retentive  power  of  the  glands  already  spoken  of.) 

While  the  penetration  into  the  glands  of  noxious  germs 
or  fluids  from  without,  must  with  our  present  knowledge 
be  regarded  as  the  main  cause  of  their  swelling  in  the 
immense  majority  of  cases,  it  may  also  be  said  to  be 
the  sole  cause  of  their  suppuration.  Exceptions  to  this 
statement  may,  perhaps,  be  furnished  by  those  cases  in. 
which  glands  suppurate  in  consequence  of  traumatism 
directly  applied.  Thus  cases  are  not  very  uncommon 
in  which  glandular  abscesses  are  met  with  in  the  axillse, 
in  consequence  of  the  pressure  of  the  head  of  a  crutch. 
As  regards  the  first  part  of  the  statement  just  made  con- 
cerning the  cause  of  the  swelling  of  glands,  it  cannot 
be  denied  that  the  practitioner  now  and  then  encoun- 
ters cases  of  acutely  enlarged  glands  in  cliildreu,  in 
which  the  most  minute  investigation  fails  to  detect  any 
possible  cause.  Such  swellings  usually  occur  in  the 
glands  underneath  the  angles  of  the  jaw,  and  are  neither 
diphtheritic,  nor  are  they  the  result  of  catarrhs  of  the  ear 
or  throat,  nor  of  scrofulous  origin.  Fortunately  the 
swelling  rarely  suppurates,  so  that  their  importance  is  of 
a  scientific  rather  than  of  a  therapeutic  nature. 

The  statement  that  the  presence  of  noxious  germs 
from  without  must  be  regarded  as  the  sole  cause  of  sup- 
puration of  glands,  is  borne  out  by  the  study  of  cases  in 
which  hyperplasia  takes  place  without  it  being  possible 
for  such  agents  to  have  penetrated  into  the  glands.     In 


deep-seated  blood-clots,  e.g.,  the  nearest  glands  are  some- 
times found  to  be  swollen  and  tender.  Here  it  seems 
not  unlikely  that  certain  ferments  have  developed  in  the 
clot  which  have  been  carried  into  the  glands,  and  have 
stimulated  them  unduly. 

It  has  been  asserted  that  long-continued  musculai  ex- 
ertion may  cause  swelling  of  glands,  and  that  those  of 
the  axillae  are  generally  enlarged  in  laboring  men.  If 
this  be  true,  it  is  readily  explained  by  the  fact  that  men 
of  this  class  are  very  often  the  subjects  of  slight  lesions 
on  the  hands,  which  may  permit  access  to.the  lymphatic 
system  of  external  irritants.  It  is  also  not  improbable 
that  the  excessive  use  to  which  such  persons  put  their 
muscles  leads  to  a  constant  increase  in  the  quantity  of 
lymph  passing  through  the  glands,  a  lymph  richer  than 
usual  in  the  products  of  tissue  metamorphosis,  and  hence 
capable  of  stimulating  the  glands  to  a  physiological  hy- 
pertrophy similar  to  that  which  the  muscles  undergo. 

The  first  noticeable  change  in  a  diseased  gland  is.  an 
increase  in  size.  In  infants  it  is  usually  impossible  to 
discover  the  glands  by  palpation  or  any  other  means. 
They  first  become  recognizable  at  the  age  of  from  five 
to  six  years.  At  this  time  of  life  they  may  be  felt  as 
small  isolated  nodules  of  an  oval  shape,  not  sensitive  to 
touch,  and  capable  of  being  displaced  under  the  skin. 
Their  outlines  are  distinct,  their  consistence  firm  and 
elastic,  and  their  surfaces  smooth.  They  are  always  ar- 
ranged in  groups  made  up  of  glands  varying  greatly  in 
size,  from  that  of  a  pin-head  to  that  of  a  bean,  and  are 
disposed  in  two  sets,  superficial  and  deep.  The  former 
are  most  numerous  in  the  folds  at  the  flexures  of  the 
large  joints,  and  around  the  great  vessels  of  the  neck  and 
head.  The  deep-seated  are  most  abundant  around  the 
vessels  coming  from  the  large  glandular  viscera.  At 
the  period  of  second  dentition  some  of  the  glands  in  the 
submaxillary  region  become  appreciable  to  the  touch, 
and  at  puberty  those  in  the  inguinal  region.  They  usu- 
ally become  more  distinct  as  the  person  grows  older,  for 
the  reason  that  they  increase  in  size  with  the  rest  of  the 
body,  and  also  because  they  are  often  subjected  to  slight 
disturbances  of  nutrition  from  the  injuries  and  diseases 
to  which  they  are  liable.  The  enlargement  of  the  glands 
along  the  lower  edge  of  the  lower  jaw,  which  is  so  com- 
mon at  the  period  of  second  dentition,  is  due  to  the  swell- 
ing which  they  undergo  as  the  result  of  caries  of  the  first 
teeth,  inflammation  of  the  gums,  alveolar  periostitis  or 
stomatitis,  affections  which  are  so  common  at  this  period. 
Traces  of  the  (usually  temporary)  swelling  remain  in  the 
shape  of  slight  permanent  enlargement  and  induration. 
This  fact  explains  why  it  is  usually  easy  to  make  out  the 
location  of  these  glands  in  the  majority  of  adults. 

The  discovery  of  enlargement  of  lymphatic  glands 
should  always  lead  to  the  suspicion  of  the  existence  of 
some  pathological  process  in  the  region  from  which  their 
afferent  vessels  originate.  Thus  enlargement  of  the 
glands  under  the  angles  of  the  jaw  should  lead  the  prac- 
titioner to  suspect  the  presence  of  nasal  or  pharyngeal 
diphtheria.  In  some  cases  the  presence  of  an  enlarged 
and  indurated  gland  in  the  median  line  of  the  neck,  just 
above  the  thyroid  isthmus,  has  furnished  the  first  sign  of 
the  existence  of  a  malignant  neoplasm  in  the  interior  of 
the  larynx.  It  must  not  be  forgotten  that  in  many  epi- 
demics of  mumps,  the  inflammation  and  swelling  are 
confined  exclusively  to  the.  subauricular  and  submaxil- 
lary lymphatic  glands,  the  parotids  not  participating  in 
the  trouble  to  ,any  appreciable  extent ;  and  yet,  that  the 
disease  is  undoubtedly  mumps  is  shown  by  its  conta- 
giousness and  by  the  occasional  occurrence  of  a  typical 
parotitis  during  the  course  of  the  epidemic.  Such  an 
epidemic  has  been  described  by  Penzoldt,  and  one  has 
recently  been  watched  by  the  present  writer. 

In  acute  lymphadenitis,  the  most  important  alteration 
in  the  glands  is  an  acute  hyperplasia.  This  affection  has 
been  made  the  subject  of  careful  study  by  Teo  and  Las- 
sar."  The  latter  excited  acute  inflammation  in  the 
glands  of  a  dog  by  injecting  oil  of  turpentine  into  them, 
and  invariably  found  that  only  a  portion  of  the  paren- 
chyma was  affected,  the  rest  remaining  normal.  The 
glands  were  soft,  moist,  and  succulent  on  section,  and 
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of  a  much  redder  color  than  natural,  due  to  active  hy- 
peraimia.  This  had  also  produced  numerous  small 
extravasations  of  blood.  Microscopical  examination 
showed  marked  swelling  of  the  follicles,  those  of  the 
cortex  seeming  to  be  filled  full  of  lymphoid  corpuscles 
■with  indistinct  contours.  In  the  dilated  lymph-chjin- 
nels,  besides  normal  lymph-corpuscles,  many  larger  ones 
of  irregularly  oval  shape,  with  several  nuclei,  could  be 
seen.  The  trabecuUia  of  the  gland  and  the  finest  reticu- 
lar tissue  showed  no  alteration.  If  the  inflammation 
progressed  these  changes  became  more  marked,  and  the 
vessels  greatly  dilated  and  distended  to  bursting  with 
blood-corpuscles.  The  large  multi-nucleated  cells  were 
probably  lymphoid  cells  undergoing  transformation  into 
pus-corpuscles.  Proliferative  changes  were  also  recog- 
nizable in  the  endothelia  of  the  smaller  blood-vessels. 

The  swelling  of  the  glands  in  acute  inflammation  is 
therefore  due  to  a  numerical  increase  in  the  number  of 
the  lymphoid  cells,  with  dilatation  of  the  capillaries  and. 
retention  of  lymph.  That  the  last  is  a  factor  in  the 
causation  of  the  swelling  is  sliown  by  an  observation  of 
Lassar,  who  found  an  enormous  increase  in  the  quantity 
of  lymph  flowing  from  the  vessels  coming  from  the  in- 
flamed glands,  whereas,  under  normal  conditions,  but  one 
small  drop  flowed  at  intervals  of  about  ten  minutes.  The 
amount  could  be  greatly  increased  by  passive  motions  of 
the  limb  to  which  the  inflamed  gland  belonged. 

Whether  or  not,  in  cases  of  septic  adenitis,  micro-or- 
ganisms are  present  in  sufficient  numbers  to  materially 
contribute  to  the  production  of  the  swelling,  must  at 
present  be  left  undecided,  since  careful  microscopical  in- 
vestigations of  this  subject  have  not  yet  been  made.  In 
diphtheria,  however,  as  has  already  been  stated,  numer- 
ous colonies  of  micrococci  have  been  found  in  the  glands 
by  a  number  of  aiithors. 

According  to  the  doctrine  of  the  essential  nature  of 
inflammation  now  generally  taught,  the  source  of  the 
lymphoid  cells,  whose  increase  in  number  and  size  is  so 
marked  a  feature  of  the  swelling  of  glands,  is  the  blood 
capillaries.  Although  this  may  be  true  to  a  certain  ex- 
tent, it  also  seems  probable  that  a  part  of  thera,  at  least, 
may  originate  from  the  reticulum  of  the  gland  as  the 
result  of  proliferation.  This  is  believed  by  Billroth, 
Yeo,  Hansen,  and  Ranvier.  Still  another  possible  source 
of  the  new  cells  is  from  preexisting  lymphoid  cells. 
Hyperplasia  of  the  connective  tissue  of  the  trabeculas  is 
at  all  events  the  invariable  result  of  inflammation  of  the 
glands. 

Pus  first  shows  itself  in  the  gland  in  the  form  of  dis- 
tinct, scattered  collections  in  different  portions  of  the 
parenchyma  of  the  organ.  On  section  of  a  suppurating 
gland,  yellow  spots  of  the  size  of  a  pin-head  are  visible, 
containing  thick  creamy  pus,  and  bearing  a  marked  re- 
semblance to  follicular  abscesses  of  the  intestinal  wall. 
Later  these  increase  in  size,  spread  and  become  confluent, 
the  entire  gland  ultimately  becoming  transformed  into 
an  abscess,  with  shreds  of  tissue  traversing  its  cavity, 
the  remains  of  the  parenchyma. 

The  surrounding  connective  tissue  has  by  this  time  be- 
come the  seat  of  a  phlegmon,  a  "  cellulitis,"  of  greater  or 
lesser  *ttent.  This  participation  in  the  inflammatory 
process  of  the  periglandular  tissue  is  doubtless  due  to 
the  presence  in  the  vasa  afferentia  of  the  affected  gland 
of  the  materies  morbi  which  caused  the  original  trouble. 
The  great  number  of  these  vessels  is  perhaps  best  seen  in 
the  mesentery  in  some  fatal  cases  of  typhoid  fever.  In 
many  such  these  vessels  are  found  to  be  enormously 
distended  with  large  and  small  cells  within  and  between 
which  may  be  found  extensive  masses  of  the  short,  thick 
bacilli  of  Eberth. 

These  complicating  inflammations  of  connective  tissue 
are  modified  by  the  nature  and  intensity  of  the  original 
irritation  and  also  by  the  anatomical  peculiarities  of  the 
planes  in  which  they  are  developed.  For  the  latter 
reason  acute  suppurative  inflammations  of  the  glands 
sometimes  lead  to  very  serious  and  even  fatal  results,  as, 
e.g.,  when  suppuration  sets  in  underneath  the  deep  fascia 
of  the  neck,  the  pus  burrowing  downward  and  breaking 
into  the  mediastinum. 
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The  extravascular  accumulation  and  growth  of  cells 
in  the  parenchyma  of  the  gland  may  be  so  great  that  the 
vessels  are  not  only  partially  but  wholly  obstructed.  In 
consequence  of  this  the  substance  of  the  gland  may  be- 
come in  spots  pale  from  anemia,  and  even  gangrenous. 
_This  condition  is  often  encountered  in  typhoid-fever 
cases,  and  may  result  in  cheesy  or  calcareous  degenera- 
tion of  the  necrosed  mass,  or  in  its  removal  by  absorp- 
tion, as  is  fortunately  generally  the  case.  Similar 
changes  may  take  place  in  the  glands  beneath  the  angles 
of  the  jaw  in  diphtheria. 

If  the  inflammation  of  the  gland  is  destined  to  termi- 
nate in  resolution,  as  is  usually  the  case,  the  accumulation 
of  lymphoid  corpuscles  is  arrested  at  an  early  stage,  and 
the  greater  part  of  them  is  carried  back  into  the  circula- 
tion. Another  portion  undergoes  fatty  and  granular  de- 
generation, and  is  reabsorbed.  But  as  the  psogressof  an 
acute  lymphadenitis  is  always  associated  with  increased 
growth  of  the  fixed  connective-tissue  cells  of  the  reticu- 
lum, an  absolute  restitution  to  the  normal  condition  does 
not  occur,  and  a  permanent  alteration  in  the  framework 
of  the  gland  always  remains.  This  consists  in  a  thick- 
ening of  the  connective  tissue  of  the  septa  and  reticulum, 
leading  to  induration  and  chronic  enlargement  of  the 
gland.  At  a  very  late  period  the  gland  may  undergo  par- 
tial atrophy,  but  the  induration  remains  through  life. 

In  all  acute  infectious  diseases  it  is  the  rule  for  the 
swelling  of  the  glands  to  terminate  in  resolution.  Ex- 
ceptions to  this  are,  however,  quite  common,  especially 
in  scrofulous  subjects.  The  result  of  the  swelling  de- 
pends, in  fact,  to  a  large  extent  upon  the  nature  of  the 
cause  of  the  original  disease.  Thus  the  bubo  attendant 
upon  chancroid  ordinarily  suppurates,  whereas  glands  en- 
larged from  constitutional  syphilis  never  do  so.  It  may 
be  said  that  the  tendency  to  suppuration  is  most  marked 
in  glands  inflamed  as  a  result  of  localized  affections. 

Etiology. — In  the  axillary  region  acute  lymphadenitis 
may  develop  either  with  or  without  a  preceding  lymphan- 
gitis, or,  at  least,  without  discoverable  evidence  of  it.  It 
is  much  more  common  in  adults  than  in  children,  be- 
cause the  hands  and  fingers  of  the  former  are  much  more 
exposed  to  those  injuries  in  whose  train  the  glandular  af- 
fection is  apt  to  develop.  Children  do  not  have  the  cal- 
lous spots  on  the  hands,  collections  of  pus  under  which 
are  frequently  the  cause  of  adenitis.  Direct  traumatism 
is  a  not  infrequent  cause  of  axillary  adenitis,  as  the  press- 
ure of  the  head  of  a  crutch.  In  children  onychias,  the 
so-called  "run-rounds,"  often  excite  glandular  inflam- 
mations in  the  axilla,  and  deep  eczematous  fissures  or 
ulcers  over  chilblains  may  cause  the  same  trouble  in  the 
axillse  or  groins  of  adults.  Itching  pustular  eruptions, 
e.g.,  scabies,  may  cause  lymphangitis,  and  subsequent 
adenitis.  Bergmann  once  saw  an  acute  suppurative  in- 
flammation of  an  axillary  gland  follow  an  acute  suppu- 
rative mastitis  in  a  child. 

Lymphangitis  from  dermatitis  is  very  common  in  those 
who  walk  a  great  deal  in  improperly  constructed  shoes, 
and  is  often  attended  with  a  rapid  swelling  of  the  in- 
guinal glands,  which,  however,  but  rarely  suppurate. 
Injuries  to  the  hands  or  fingers  of  a  special  kind,  such  as 
those  from  insect-bites,  contact  with  the  poison  of  cada- 
vers, or  certain  infectious  diseases  of  wounds,  often  lead 
to  rapid  suppuration  of  the  axillary  glands.  In  all  cases 
of  this  nature  this  is  preceded  by  lymphangitis,  charac- 
terized by  the  development  of  red  lines  running  up  the 
arm,  and  attended  by  great  constitutional  distiirbance. 
The  involvement  of  the  glands  sometimes  occurs  with 
surprising  rapidity.  Thus  Hunter  relates  that  a  patient 
once  called  his  attention  to  the  fact  that  he  felt  pain  in 
the  axilla  five  minutes  after  his  (the  patient's)  finger  was 
accidentally  punctured  with  a  needle.  On  examination, 
Hunter  was  able  to  recognize  a  distinct  enlargement  of 
the  glands  in  that  situation. 

The  knowledge  that  the  glands  act  as  filters  of  the 
lymph  flowing  through  them  long  ago  gave  rise  to  the 
belief  that  the  swelling  of  these  organs  was  a  salutary 
one,  protecting  the  system  against  infection.  According 
to  the  same  belief  the  suppuration  was  also  advanta- 
geous, as  the  poisonous  material  which  the  gland  stored  up 
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■was  supposed  to  be  discharged  witli  the  pus.  The  fact 
that  constitutional  disturbance  and  pain  always  rapidly 
decline  after  the  breaking  through  the  skin  or  the  arti- 
ficial opening  of  a  glandular  abscess,  and  also  that  con- 
stitutional infection  does  not  occur  after  suppurating 
buboes  of  venereal  origin,  also  seem  to  lend  weight  to 
this  view.  It  is,  however,  doubtless  incorrect.  It  is 
much  more  probable  that  the  character  of  the  infecting 
micro-organism  alone  determines  whether  or  not  its  ac- 
tion remains  restricted  to  the  lymphatic  system  and  con- 
nective tissue,  or  passes  Into  the  blood  and  infects  the 
whole  organism.  If  the  pathogenetic  bacteria  are  capa- 
ble of  vegetating  in  the  tissues  as  well  as  in  the  blood,  as 
in  malignant  pustule  and  diphtheria,  the  glandular  affec- 
tion does  not  afford  the  slightest  defence  against  general 
infection.  In  chancroid,  on  the  other  hand,  the  poison- 
ing material  limits  its  action  to  the  local  destruction  of 
tissue  at  the  point  of  inoculation  and  the  gland,  but  can- 
not continue  to  live  and  reproduce  itself  in  the  blood,  and 
for  this  reason  alone  systemic  infection  does  not  take 
place.  The  same  is  true  of  lymphadenitis  which  fol- 
lows most  suppurative  processes  on  the  fingers.  The 
constitutional  disturbance  which  attends  them  owes  its 
origin  to  the  blood-changes  produced  by  the  taking  up  of 
inflammatorj'  material  from  the  focus  of  disease. 

Although  the  glandular  swelling  may  develop  early 
in  the  course  of  the  lymphangitis,  its  further  course  to- 
ward suppuration  is  usually  slow.  Five  or  more  days 
usually  elapse  during  which  the  gland  grows  steadily 
larger  and  more  tender,  but  may  still  be  displaced  under 
the  skin.  If  the  swelling  do  not  subside  the  gland  be- 
comes still  more  sensitive  and  fused  together  with  the 
overlying  skin  and  adjacent  similarly  affected  glands,  if 
such  there  be,  and  its  contours  become  lost  in  the  in- 
flamed periglandular  connective  tissue.  The  entire  groin 
or  axilla,  as  the  case  may  be,  seems  filled  with  a  boggy, 
doughy  mass.  The  skin  is  tense  and  glistening,  and 
finally  becomes  (Edematous.  Careful  examination  shows 
harder,  alternating  with  softer  spots,  and  finally  fluctu- 
ation is  detected.  The  spot  at  which  this  is  observed  is 
usually  surrounded  by  a  dense  wall  of  infiltrated  tissue, 
and  the  skin  over  it  soon  becomes  reddened  and  thinned, 
and  finally  bursts.  The  pus  escapes  and  leaves  an  ab- 
scess-cavity with  undermined  and  overhanging  edges. 
While  quick  healing  is  the  rule,  if  the  opening  be  free, 
it  is  usually  slow  when  the  case  is  left  to  the  unaided 
powers  of  nature. 

The  same  glandular  suppuration  may  also  take  place 
without  the  intermediary  of  a  lymphangitis.  Here  also 
the  swelling  occurs  early,  and  suppuration  is  delayed. 
Por  this  reason  the  original  cause  of  the  trouble,  the 
onychia,  or  fissure  of  the  skin,  may  long  since  have 
iealed  and  been  forgotten  before  attention  is  drawn  to 
the  glandular  inflammation.  These  are  the  cases  which 
are  spoken  of  as  illustrations  of  acute  idiopathic  suppu- 
ration of  lymphatic  glands,  an  affection  which  probably 
never  occurs. 

In  children  acute  lymphadenitis  is  much  more  com- 
mon in  the  neck  than  in  the  axilla.  A  causative  lym- 
phangitis can  here  almost  never  be  demonstrated.  Acute 
inflammation  of  the  submaxillary  glands  follows,  as  a 
rule,  diseases  of  the  lips  and  mouth,  especially  of  the 
gums  and  teeth.  It  is  analogous  in  all  respects  to  the 
chronic  swellings  of  the  same  glands,  so  that  it  is  often 
difficult  to  decide  why  an  inflammation  of  these  glands 
should  be  acute  rather  than  subacute  or  chronic,  as  it 
usually  is.  It  is  doubtless  dependent  upon  the  intensity 
©f  the  original  inflammation  and  its  cause. 

Acute  inflammation  of  the  submental  glands  is  ordi- 
uaril}'  due  to  fissures  of  the  angles  of  the  mouth  so  com- 
mon in  scrofulous  children.  These  lesions  become  in- 
flamed and  may  induce  suppuration  of  the  gland  under 
the  anterior  belly  of  the  digastric  muscle.  Ulcers  formed 
■during  dentition  or  pertussis  may  also  give  rise  to  the 
disease.  The  deep  location  of  the  gland  masks  the  swell- 
ing originally,  so  that  a  correct  diagnosis  is  often  difficult. 

A  simple  nasal  or  oral  catarrh  may  also  be  the  exciting 
<;ause  of  a  gradual  swelling  of  the  neighboring  glands, 
usually  terminating  in  resolution,  however.    !Mauy  a  case 


regarded  as  scrofulous  In  origin  from  the  presence  of  in- 
dolent chronic  swellings  of  the  lymphatic  glands  may  be 
readily  interpreted  by  the  discovery  of  a  chronic  nasal 
catarrh  or  erosions  of  the  buccal  mucous  membrane." 

Chronic  lymphadenitis,  being  usually  of  a  syphilitic  or 
scrofulous  nature,  constitutes  a  phenomenon  of  these  dis- 
eases, and  shall  not  therefore  engage  our  attention. 

Treatment. — Acute  lymphadenitis  developing  in  the 
course  of  diphtheria,  scarlatina,  chancroid,  or  any  of  the 
essential  fevers  is  a  part  of  that  particular  disease,  and 
its  treatment  Is  described  under  the  particular  headings  in 
other  portions  of  this  work  and  need  not  detain  us  here. 

When  It  is  secondary  to  diseases  other  than  those 
named  above,  the  situation  and  nature  of  the  original 
trouble  should,  of  course,  be  determined,  and  the  appro- 
priate treatment  instituted.  If  a  patient  present  himself, 
stating  that  he  has  a  lump  in  his  groin  which  causes  pain, 
the  physician  should  at  once  suspect  hernia,  chancroid, 
or  some  injury  of  the  foot,  either  an  Inflamed  corn  or 
bunion,  or  a  neglected  wound.  Thorough  cleansing  of  the 
latter,  with  the  proper  use  of  antiseptics,  will  usually  at 
once  arrest  the  Inflammation  of  the  gland  in  the  groin, 
which  will  rarely  require  any  other  treatment  than  rest  in 
bed  and  the  application  of  tincture  of  iodine,  or  of  a  , 
warm  poultice.  Fortunately  sympathetic  buboes  almost 
never  suppurate,  this  result  occurring  only  in  badly  nour- 
ished or  scrofulous  subjects.  In  such  persons,  of  course, 
iron,  cod-liver  oil,  and  other  appropriate  tonics  are  indi- 
cated. 

Children  are  often  brought  to  physicians  for  treatment 
of  enlarged  and  painful  glands  in  the  back  of  the  neck, 
on  either  side  of  the  occipital  protuberance.  Such  swell- 
ings are  always  due  to  the  presence  of  lice  in  the  hair,  or, 
rather,  to  the  artificial  eczema  which  they  excite,  and 
the  glandular  inflammation  requires  no  other  treatment 
than  the  destruction  of  the  parasites.  Suppuration  al- 
most never  occurs  in  such  cases. 

When  there  is  marked  constitutional  disturbance  in 
acute  glandular  Inflammations  absolute  rest  in  bed  should 
be  prescribed,  with  the  administration  of  a  brisk  cathar- 
tic, and  sufiicient  opium  to  relieve  pain.  In  robust  sub- 
jects the  local  treatment  should  be  at  first  vigorously  an- 
tiphlogistic ;  viz. ,  the  application  of  two  or  three  leeches 
around  (not  on)  the  gland,  rubbing  the  skin  over  it  with 
a  moistened  stick  of  silver  nitrate,  the  application  of  the 
tincture  of  iodine,  or  the  continuous  use  of  the  ice-bag. 
In  some  niild  cases  of  acute  swelling  of  the  glands  under 
the  angles  of  the  jaw  in  children,  the  writer  has  seen 
marked  subsidence  of  the  tenderness  and  swelling  after 
the  application  of  a  one  to  three  solution  of  tincture  of 
lobelia  in  water,  on  a  compress  covered  with  oiled-silk,  a 
therapeutic  application  originally  obtained  from  extra- 
professional  sources. 

If  suppuration  be  inevitable,  antiphlogistic  treatment 
should  of  course  be  abandoned,  and  hot  applications, 
either  water  as  hot  as  can  be  borne,  or  poultices,  should 
be  resorted  to.  Here,  of  course,  free  incisions  are  indi- 
cated, evfen  before  fluctuation  can  be  detected,  that  a 
free  discharge  may  be  given  to  all  pus  and  tissue  debris. 
In  some  cases  of  suppuration  of  glands  underneath  the 
sterno-cleido-mastoid  muscles,  with  attending  periadenitis, 
numerous  incisions  through  the  deep  fascia  must  be 
made  in  order  to  release  the  compressed  tissues,  and  to 
obviate  burrowing  of  pus,  which  may  become  very  dan- 
gerous in  this  situation.  W.  T.  Alexander. 
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liymphatic  Glands. 
I/ympliatic  System. 


LYMPHATIC  SYSTEM.  Synonyms  :  Absorbent  sys- 
tem ;  Latin,  Systeuia  lymphatica  ;  French,  Systeme  lym- 
phatique  ;  Italian,  Sistema  linfatico  ;  German,  Lymph- 
system  Oder  Saugadersystem.  The  lymphatic  or  lymph 
vascular  system  consists  of  the  vessels  and  spaces  con- 
taining lymph  or  chyle  (colorless  or  white  blood),  and  of 
the  lymphatic  or  conglobate  glands  situated  in  the 
course  of  the  vessels,  and  through  -which  the  lymph  must 
percolate  something  as  if  passing  through  a  sponge.  This 
system  is  an  appendage  of  the  blood  vascular  sj'stem,  ils 
two  terminal  trunks,  the  thoracic  duct,  and  the  right 
common  lymphatic  trunk,  ending  in  the  great  veins  at 
the  base  of  the  neck. 

A  tolerably  correct  pictorial  idea  of  the  entire  vascu- 
lar system  may  be  formed  by  considering  the  blood  vas- 
cular part  as  made  up  of  a  great  tree,  the  heart  forming  a 
short  trunk  and,  the  arteries,  veins,  and  capillaries,  the 
branches  ;  but  there  is  present  the  uutree-like  character 
of  the  direct  union  of  the  terminal  twigs  of  the  arteries 
and  veins,  that  is,  the  venous  and  arterial  capillaries  are 
continuous.  The  lymphatic  system  may  then  be  repre- 
sented by  two  vines  of  unequal  size,  but  which  together 
follow  all  the  blood-vessels  to  their  ultimate  ramifications, 
and  in  many  places  even  send  minute  twigs  beyond  them. 
The  analogy  with  a  vine  is  further  borne  out  by  the 
lymphatic  vessels,  as  they  remain  of  a  more  uniform 
diameter  than  the  blood-vessels  ;  and  finally  the  terminal 
twigs,  like  those  of  a  real  vine,  end  freely  or  blindly, 
often  in  slight  expansions  like  leaves,  thus  forming  a 
marked  contrast  with  the  terminal  twigs  of  arteries  and 
veins,  which  cannot  be  properly  said  to  terminate  at  all. 
In  a  word,  the  blood  vascular  system  forms  a  complete 
circle  or  circuit  in  itself,  while  the  lymph  vascular  sys- 
tem joins  the  blood  vascular  system  at  its  central  or  trunk 
end,  but  ends  blindly  at  the  periphery. 

HisTORicAi,. — Perhaps  it  is  not  to  be  wondered  at  that 
the  lymphatic  system  should  not  have  been  discovered 
and  Investigated  before  the  circulation  of  the  blood  and 
the  general  relations  of  the  blood  vascular  system  had 
been  investigated  and  understood,  and  yet,  from  the 
prominence  of  the  lymphatic  glands  they  were  seen  by 
Hippocrates ;  but,  having  no  notion  of  their  true  rela- 
tions, he  classed  them  with  the  other  glandular  struct- 
ures of  the  body  ;  so,  too,  there  is  strong"  reason  for  be- 
lieving that  the  lacteals  were  seen  in  animals  by  the  two 
famous  Alexandrian  physicians,  Erasistratus  and  Hero- 
philus  ;  but  their  significance  was  not  comprehended. 
About  the  middle  of  the  sixteenth  century  (1564), 
Eustachlus  found  the  thoracic  duct  in  the  horse,  and 
traced  it,  both  to  its  beginning  in  the  abdomen,  where 
he  became  bewildered,  and  to  its  termination  in  the  great 
veins  in  the  neck.  He  did  not  profess  to  understand  the 
significance  of  this  vessel,  but  named  it,  from  its  color 
and  position,  vena  alba  tlu/racis. 

It  was  not  until  1623,  when  Asellius  saw  the  lacteals  in 
a  dog,  that  the  real  significance  of  these  vessels  was  ap- 
preciated. The  whole  scientific  world  was  about  this 
time  aroused  by  the  epoch-making  discovery  of  Harvey 
on  the  circulation  of  the  blood,  and  everything  like  a 
vessel  was  scrutinized  with  inquiring  eyes.  The  story 
of  Asellius  in  connection  with  the  discovery  and  com- 
prehension of  the  significance  of  the  lacteals  will  never 
lose  its  interest  as  long  as  the  human  mind  is  striving  to 
comprehend  the  universe,  either  in  its  details  or  in  the 
ensemble.  Having  opened  the  abdomen  of  a  living  dog, 
to  show  to  some  friends  the  arrangement  of  the  nerves 
and  the  working  of  the  diaphragm,  Asellius  saw  in  the 
mesentery  some  white  cords  in  addition  to  the  nerves  and 
vessels  with  which  he  was  familiar,  and  upon  cutting 
one  of  them  and  seeing  a  white  liquid  exude,  he  imme- 
diately recognized  that  they  were  a  new  kind  of  vessel. 
Most  fortunately  for  him  and  for  science,  the  dog,  killed 
on  the  following  day  to  find  out  still  more  about  these 
curious  white  veins,  showed  none  of  them.  Fortunately, 
because  it  led  Asellius  to  consider  the  conditions  under 
which  they  appeared  in  the  first  dog,  and  wherein  the 
conditions  differed  in  the  second.  With  the  sure  com- 
prehension of  a  scientific  mind,  he  saw  that  the  only  es- 
sential difference  lay  in  the  presence  of  partly  digested 


food  in  the  first  case,  and  in  the  absence  of  food  in  the 
second.  When  this  condition  was  realized  in  a  third  dog, 
the  lacteal  vessels  reappeared,  and  the  relation  between 
the  products  of  digestion  and  these  vessels  was  fully  estab- 
lished for  the  dog. 

Not  content  with  the  experiments  on  the  dog,  Asellius 
examined  many  other  animals,  showing  in  every  case 
that  there  was  a  constant  relation  between  digestion  and 
the  presence  of  the  white  fluid  in  the  lacteal  vessels. 
Owing  to  the  powerful  influence  of  the  prevailing  opin- 
ion that  all  matter  must  first  go  to  the  liver  to  be  assimil- 
ated, Asellius  supposed  that  the  newly  found  lacteals 
extended  to  the  liver.  It  is  difficult  to  comprehend  how 
a  mere  hypothesis  could  blind  the  eyes  of  so  skilled 
an  anatomist,  but  so  it  was,  and  the  belief  that  the  lac- 
teals passed  to  the  liver  prevailed  for  nearly  twenty-five 
years,  till  about  1650.  It  may  be  said  in  passing,  that 
when  the  facts  concerning  these  new  vessels  were  pre- 
sented to  Harvey,  he  did  not  welcome  the  newly  acquired 
knowledge.  Doubtless  the  weight  of  years  had  quenched 
the  enthusiasm  of  investigation,  and  he  may  have  been 
troubled  lest  these  newly  discovered  vessels  might  in 
some  way  prove  a  stumbling-block  to  his  simple  and  eas- 
ily comprehended  explanation  of  the  blood  vascular  sys- 
tem. 

About  1650,  the  great  facts  concerning  the  lymphatic 
system,  as  they  are  understood  at  the  present  day,  were 
discovered  by  four  men  in  different  quarters  of  Europe. 
In  France,  Pecquet  showed  that  the  tence  aquosce  hepalici, 
or  lymphatic  vessels  connected  with  the  liver,  were  not 
the  continuation  of  the  lacteals  to  the  liver,  but  were 
vessels  extending  either  to  the  lacteals,  or  with  them  into 
a  common  reservoir  into  which  both  opened,  and  that 
the  reservoir  was  continued  as  a  somewhat  smaller  ves- 
sel (the  thoracic  duct)  through  the  thorax,  to  terminate 
in  the  great  veins  in  the  neck.  The  same  facts  were  ob- 
served by  Rudbeck,  in  Sweden,  at  about  the  same  time, 
and  completely  overthrew  the  notion  that  all  absorbed 
food  must  first  pass  to  the  liver  for  assimilation  before 
entering  the  blood  ;  for  here  was  apparently  the  only 
path  of  the  absorbed  food,  and  it  terminated  directly  in 
the  great  veins  on  their  way  to  the  heart. 

At  about  this  date,  Bartholin  in  Denmark,  Jolyff  in 
England,  and  Rudbeck  in  Sweden,  discovered  the  gen- 
eral lymphatics  of  the  bodj'.  They  also  showed  that 
these  lymphatics  {Vasa  lymphatica  of  Bartholin,  Vasa 
aquoaa  of  Rudbeck),  or  serous  vessels  either  united  with 
the  lacteals  in  the  chylocyat  or  joined  the  thoracic  duct, 
and  consequently  the  lymph  and  chyle  or  lacteal  fluid 
unite,  and  together  flow  into  the  great  veins.  In  other 
words,  they  showed  that  the  lacteals  form  only  a  special 
part  of  a  great  system  distributed  throughout  the  entire 
body. 

Not  much  was  added  to  the  knowledge  of  the  lym- 
phatic system  for  nearly  one  hundred  years  after  the 
main  facts  were  established,  and  naturally,  in  those  early 
times,  with  undeveloped  methods  and  superstition  both 
as  impediments,  knowledge  was  only  general  and  ob- 
tained principally  by  investigating  the  lower  animals. 
And  yet,  in  1628,  a  criminal  was  properly  fed  before  ex- 
ecution, and  the  lacteals  demonstrated  in  the  mesentery 
after  death,  thus  showing  conclusively  that  the  absorbed 
food  in  man  takes  the  same  course  as  in  animals. 

Between  1760  and  1787  there  was  a  renewed  activity 
in  investigating  the  lymphatic  system.  In  England  the 
Hunters,  Hewson,  and  Cruikshank,  not  only  investigated 
the  human  lymphatics,  but  pushed  their  investigations 
to  all  forms  of  vertebrates,  and  they  were  found  abun- 
dantly in  all  forms.  The  Monros,  in  Scotland,  were  also 
very  active.  In  Italy  the  great  anatomist,  Mascagni, 
was  preparing  his  magnificent  work  on  the  human  lym- 
phatics, a  work  which  is  still  a  standard  ;  and  reduced 
copies  of  his  splendid  folio  plates  are  still  to  be  found  in 
every  extensive  account  of  this  system. 

As  in  all  departments  of  human  activity,  the  crowning 
discoveries  in  the  lymphatic  system  are  due  to  the  work 
of  an  almost  untold  number  of  men  ;  and  yet  a  few  pre- 
sent the  principal  and  salient  features  so  unincumbered 
with  useless,  distracting,  or  foreign  details,  that  they  are. 
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for  the  majority  of  minds,  the  true  discoverers.  They 
make  the  special  knowledge  a  part  of  the  knowledge  of 
the  race.  So,  in  the  above  historical  sketch  many  names 
have  been  omitted,  and  undue  prominence  may  have 
been  given  to  others  ;  barring  these  defects,  it  is  hoped 
that  it  represents  fairly  well  the  progress  from  vague 
and  uncertain  to  certain  knowledge  of  this  system. 

Since  the  work  named  above,  something  noteworthy 
has  appeared  almost  every  decade,  but  it  has  been  usu- 
ally toward  the  elucidation  of  special  details  of  function, 
origin,  distribution,  or  structure,  rather  than  an  investi- 
gation of  the  whole  field.  The  work  of  Sappey  forms 
an  exception  to  this  general  statement.  His  investiga- 
tions have  extended  over  more  than  forty  years,  and  with 
a  rare  skill  and  all  the  refinement  of  modern  anatomy, 
he  has  not  only  done  much  on  the  general  subject  both 
in  human  and  comparative  anatomy,  but  some  of  the 
difficult  points  have  been  elucidated  by  him.  His  atlas 
is  probably,  without  qualification,  the  most  important 
monograph  that  has  appeared  since  Mascagni's. 

General  Structure  in  Man  and  Animals. — Con- 
sidered as  a  whole,  the  lymphatic  system  consists  of 
minute  and  larger  spaces,  of  definitely  walled  capillaries 
and  larger  trunks.  Lymphoid  or  adenoid  tissue  seems 
also  to  be  an  integral  part,  and  in  man  and  the  higher 
forms  this  adenoid  tissue  is,  in  part,  aggregated  into 
special  masses,  the  lymphatic  glands,  situated  in  the 
course  of  the  vessels  and  forming  a  sort  of  sponge-work 
through  which  the  lymph  must  percolate  on  its  course 
to  join  the  blood-vessels. 

Like  the  blood-vessels,  the  lymphatics  may  be  divided 
into  groups  according  to  their  position,  as  ectal,  subcu- 
taneous, subserous,  or  superficial,  and  ental,  subaponeu- 
rotic, submucous,  or  deep,  and  as  visceral,  those  belong- 
ing to  the  heart,  lungs,  urinary  and  generative  organs, 
and  the  alimentary  canal.  Part  of  these,  i.e.,  those  from 
the  small  intestine,  are  called  lacteals  or  chyle-vessels. 
All  of  the  larger  vessels  possess  more  numerous  valves 
than  do  the  veins. 

In  distribution,  the  lymphatics  follow  mostly  the  course 
of  the  blood-vessels,  but  this  does  not  apply  to  the  sub- 
cutaneous lymphatics,  as  will  be  seen  by  comparing  Figs. 
4978,  4979,  and  4980,  with  figures  showing  subcutan- 
eous veins.  Furthermore,  in  many  situations  lymph- 
vessels,  or  lymph-canals  and  spaces,  extend  beyond  the 
blood-vessels  and  more  intimately  envelop  the  tissue  ele- 
ments. 

The  lymphatic  capillary  network,  although  agreeing 
in  general  appearance  to  a  blood  capillary  network,  is 
composed  of  larger  vessels  and  its  mesh  is  coarser. 
With  the  larger  vessels  the  anastomoses  are  more  fre- 
quent, but  differ  in  character  from  the  anastomoses 
of  blood-vessels  inasmuch  as  the  parallel  vessels  divide 
equally  or  unequally,  and  unite  at  a  very  acute  angle, 
making  a  long,  narrow  meshed  network  (Fig.  4979) ;  and 
nowhere  is  found  the  great  disparity  in  the  size  of  the 
vessels  as  is  found  with  the  great  arterial  and  venous 
trunks.  Even  the  terminal  lymphatic  trunks  are  minute 
as  compared  with  the  veins  into  which  they  empty.  The 
entire  lymphatic  system  is  supposed  to  have  a  capacity 
one-half  as  great  as  the  arteries,  and  perhaps  more,  but 
no  very  close  approximation  can  be  made  on  account  of 
the  structural  peculiarities  of  the  lymphatics,  and  the 
immense  number  of  valves.  In  man  and  the  higher 
forms,  all  lymph  is  supposed  to  traverse  one  or  more 
lymphatic  glands  before  joining  the  common  lymphatic 
trunks. 

In  the  higher  mammals  the  general  arrangement  and 
distribution  of  the  lymphatics  is  as  in  man.  So  far  as 
has  been  investigated,  however,  the  lymphatic  vessels 
are  fewer  in  number  ;  this  is  markedly  the  case  with  the 
cutaneous  and  subcutaneous  vessels.  The  lymphatic 
glands,  although  abundant  in  the  horse  and  ox,  are  less 
numerous  in  most  forms.  Groups  of  glands  in  man  are 
often  represented  by  a  single  one  or  are  wholly  absent. 
Although  this  is  the  case,  a  vessel  rarely  or  never  joins  the 
main  trunk  without  first  traversing  one  or  more  glands 
(Figs.  4992,  4995,  and  4997).  In  the  lowest  mammals 
there  is  a  strong  tendency  to  symmetry  in  the  lymphatic 


system,  the  right  and  left  terminal  trunks  being  more 
nearly  equal  in  size  and  in  the  area  from  which  the  ves- 
sels come.  This  tendency  is  also  marked  in  the  horse, 
and  especially  so  in  the  rabbit ;  it  is  frequently  observed 
in  the  cat,  and  occasionally  in  man.  The  crossing  of 
considerable  trunks  from  one  side  to  the  other  is  more 
marked  in  the  lowest  mammals  than  in  the  higher,  but 
even  in  man  considerable  trunks  not  infrequently  cross 
from  one  side  to  the  other  (Figs.  4975,  also  4993-4997) ; 
and  in  all  the  forms  there  is  the  closest  possible  relation 
between  the  two  sides  through  the  lymphatic  plexuses, 
that  is,  networks  formed  by  groups  of  lymphatic  glands 
and  their  connecting  lymphatic  vessels.  While  it  is  not 
uncommon  to  speak  of  a  network  of  lymphatic  vessels 
as  a  plexus,  the  term  is  coming  to  be  restricted  rather  to 
a  lymphatic  network  in  which  the  glands  form  the  nodal 
points  of  the  mesh  (see  Fig.  4974). 

Of  the  animals  below  the  mammalia,  the  birds  possess 
few  lymphatic  glands,  and  these  are  restricted  to  the 
neck,  or  in  a  few  forms  to  the  neck  and  axilla.  A  cuta- 
neous and  subcutaneous  lymph  network  has  not  been 
demonstrated  in  the  birds.  Those  that  have  been  shown, 
it  is  supposed,  correspond  with  the  ental  and  visceral 
lymphatics  of  mammals.  The  two  trunks  opening  into 
the  veins  of  the  neck  are  symmetrical,  that  is,  equal  right 
and  left  trunks.  There  are  also  two  openings  for  the 
lymphatics  in  the  pelvic  veins,  and  lymph  hearts  are 
found  in  this  region,  but  they  have  muscular  walls  in 
only  few  forms  (ostrich,  cassowary,  stork,  and  sea-gull). 
Lymph  hearts  are  never  present  in  man  and  the  other 
mammals,  although,  in  addition  to  the  birds  mentioned, 
they  are  found  in  reptiles,  amphibia,  and  some  fishes. 
They  are  mostly  situated  in  the  pelvic  region,  and  pos- 
sess striated  muscle  which  is  paralyzed  by  curare  like 
the  skeletal  muscles.  In  the  tailless  amphibia  (Ranidse) 
there  is  a  jDair  of  lymph  hearts  on  the  thoracic  ducts  as 
well  as  in  the  pelvic  region  ;  and  with  some  elongated 
amphibia,  salamandra  maculosa  and  siredon  pisciformis, 
eight  to  twelve  lymph  hearts  exist  along  the  sides  of  the 
body  and  tail,  at  the  junction  of  the  dorsal  and  ventral 
body  muscles.  Finally,  in  some  elasmobranch  fishes  the 
number  of  lymph  hearts  is  very  great. 

Below  the  birds  the  lymphatic  glands  are  absent,  their 
place  being  supplied  bj'  lymphoid  tissue  and  by  special 
fine  vascular  rete  or  networks  into  which  the  vessels 
break  up  in  their  course.  Perfect  valves  like  those  pres- 
ent in  mammals  are  found  in  birds,  less  perfect  ones  in 
reptiles  and  amphibia,  and  finally  in  the  fish-like  forms 
none  at  all  are  found,  so  that  the  system  may  be  injected 
toward  the  periphery  like  the  arteries. 

Topographical  Anatomy  of  the  Lymphatics. — 
While  it  would  seem  more  philosophical  to  treat  the 
various  parts  of  the  lymphatic  system  in  their  entirety 
throughout  the  whole  body  ;  viz.,  the  ectal,  superficial, 
or  subcutaneous  ;  the  ental,  subaponeurotic  or  deep,  and 
the  visceral  lymphatics  with  the  corresponding  glands 
and  lymphoid  tissue,  it  is  better  practically,  both  for  the 
purposes  of  demonstration  and  study,  to  consider  all  the 
lymphatic  structures  belonging  to  a  given  region  at  one 
time.  This  method  is  also  really  in  accord  with  nature, 
because  all  the  lymphatic  structures  in  any  moderately 
well  defined  region  of  the  body  are,  sooner  or  later,  inti- 
mately associated  and  really  form  one  whole  for  the 
given  region. 

Following  the  plan  ordinarily  pursued,  the  lymphatic 
vessels  will  be  considered  as  extending  in  the  direction 
in  which  their  contents  flow  as  with  the  veins,  and  also 
in  the  order  in  which  they  must  be  demonstrated  by  in- 
jections. This  will  require  the  investigation  to  com- 
mence at  the  periphery  and  extend  toward  the  centre. 
In  the  descriptions  here  given,  usually  onlj'  the  trunks 
containing  valves  will  be  considered.  The  origin  of  the 
vessels  in  the  tissues  and  the  valveless  networks  will  be 
considered  below,  under  the  origin  and  relations  of  the 
lymphatics.  When  the  term  plexus  is  used  in  this  arti- 
cle it  will  be  restricted  to  a  lymphatic  plexus  composed 
of  lymphatic  glands  with  their  connecting  lymphatic  ves- 
sels, and  will  not  apply  to  a  network  of  vessels  without 
glands.     After  the  vessels  of  a  region  have  been  de- 
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scribed,  there  will  be  given  a  list  of  the  groups  of  the  lym- 
phatic glands  and  the  plexuses  belonging  to  the  region, 
together  with  the  source  and  destination  of  the  afferent 
and  efferent  vessels.  This  will  serve  both  to  give  the 
proper  information  concerning  the  number  and  position 
of  the  glands,  and  also  to  form  a  condensed  summary  of 
the  lymphatic  system  in  the  region. 

Lymphatic  Vessels  of  thb  Head,  Face,  and  Neck. 
— The  ectal  or  subcutaneous  lymphatic  vessels  of  the 
head  and  face  are  very  abundant  and  follow,  in  general, 
the  course  of  the  occipital,  temporal,  and  facial  blood- 
vessels, converging  somewhat  toward  the  great  vessels 
of  the  neck  ;  they  traverse  one  or  more  of  the  lymphatic 
glands  which  form  an  irregular  zone  nearly  around  the 
base  of  the  head  (Fig.  4974),  and  finally  enter  the  internal 


Fig.  4{n'4.— Ectal  Lymphatics  a f  the  Head  and  Face,  the  Ental  Lymphatics 
of  the  Neck,  and  the  Right  Common  Lymphatic  Trunk.  (Sappey.)  1, 
1,  Lymphatics  from  the  frontal  region  going  to  the  parotid  lymphatic 
glands;  3,  3,  vessels  arising  near  the  middle  of  the  forehead,  the  upper 
ones  going  to  the  parotid,  the  lower  ones  to  the  submaxillary  lymphatic 
glands  ;  4,  4,  vessels  from  the  parietal  and  temporal  region  extend  to 
the  mastoid  lymphatic  glands  ;  6,  6,  vessels  from  the  parietal  and  oc- 
cipital region  joining  the  occipital  plexus ;  7,  trunk  from  occipital 
plexus  to  the  supra-clavicular  glands  ;  8,  trunk  from  the  occipital  to 
the  cephalic,  ental  (superior  deep)  cervical  glands ;  10,  10,  occipital 
lymphatic  glands ;  11,  cephalic  ental  (superior  deep)  cervical  glands 
and  plexus ;  12,  mastoid  glands ;  13,  parotid  lymphatic  glands ;  14, 
part  of  supra-clavicular  glands  ;  15,  15,  lymph-vessels  from  the  nose  to 
the  submaxillary  glands  ;  16,  16,  lymphatics  from  the  lips  to  the  same 
glands  ;  17,  submaxillary  glands ;  18,  vessel  from  the  lip  to  19,  the  su- 
pra-hyoid  gland  ;  20,  right  common  lymphatic  trunk  opening  into  the 
veins  at  the  angle  formed  by  the  junction  of  the  subclavian  and  inter- 
nal jugular  veins. 

jugular  plexus,  and  terminate  in  the  thoracic  duct  on  the 
left,  or  the  common  lymphatic  trunk  on  the  right  (Fig. 
4990).  In  addition  to  the  general  description  just  given, 
the  lymphatics  of  the  eyelids,  nose,  and  ear  require  special 
mention. 

The  lymphatics  of  the  eyelids  and  palpebral  conjunc- 
tiva form  a  very  abundant  network,  although  it  is  some- 
what difficult  to  demonstrate.  Those  from  the  conjunc- 
tiva wind  round  the  edges  of  the  lids  and  mingle  with 


those  of  the  integument,  which  are  especially  abundant 
at  the  edges  of  the  lids.  The  branches  unite  into  two 
great  groups  at  the  canthi  of  the  lids,  those  at  the  lateral 
canthus  extending  to  the  parotid  lymphatic  glands,  while 
those  at  the  nasal  canthus  join  those  from  the  middle  of 
the  forehead  and  the  nose,  and  extend  to  the  submaxillary 
lymphatic  glands  (Fig.  4974). 

The  skin  of  the  nose,  especially  the  thicker  part  around 
the  tip,  where  the  large  sebaceous  glands  are  so  abundant, 
is  possessed  of  a  very  dense  network  of  lymph  capillaries 
and  minute  trunks.  These  trunks  are  joined  by  the 
abundant  lymphatics  from  the  vestibule,  which  in  turn 
are  continuous  with  the  lymphatics  of  the  nasal  mucosa. 
Finally,  the  collecting  trunks  from  the  vestibule  and  the 
nasal  integument  extend  obliquely  across  the  face  to  the 
submaxillary  lymphatic  glands. 

The  lymphatics  of  the  external  ear  and  meatus  form 
three  principal  groups  :  1.  Those  of  the  helix,  antihelix, 
and  convex  (posterior)  surface.  Those  of  the  helix  and 
antihelix  wind  round  the  free  border  of  the  ear  to  the 
convex  surface,  where  they  join  the  trunks  of  that  sur- 
face, and  uniting  into  several  (4  to  5)  considerable  vessels, 
they  extend  to  the  mastoid  lymphatic  glands.  3.  The 
lymphatics  of  the  external  auditory  meatus,  also  the 
membrana  tympani  (see  below),  the  concha  and  tragus, 
terminate  by  two  or  three  trunks  in  the  parotid  lymphatic 
glands.  3.  The  lymphatics  of  the  lobule  unite  into 
seven  or  eight  considerable  trunks  which  extend  to  the 
caudal  or  lower  of  the  mastoid  lymphatic  glands. 

Ental  Lymphatics  of  the  Face  and  Bead. — These  are 
exceedingly  abundant,  and  extend  mostly  to  the  deep 
cervical  glands,  but  the  relations  of  the  vessels  and  the 
terminal  glands  are  so  various  that  a  special  description 
is  required  for  each  of  the  principal  organs.  Nasal 
cavities  and  sinuses  opening  into  them  :  The  existence 
of  lymphatic  vessels  in  the  nasal  mucosa  was  not 
demonstrated  until  1859,  when  E.  Simon  showed  by  suc- 
cessful puncture  injections  that  they  were  numerous. 
He  also  showed  their  relation  with  the  network  of  the 
naso-pharynx.  The  existence  of  these  vessels  has  been 
verified  by  Sappey  in  man  and  numerous  animals.  Ac- 
cording to  Sappey,  the  demonstration  is  comparatively 
easy  wherever  the  mucosa  is  of  considerable  thickness. 
Schwalbe,  and  later  Key  and  Retzius,  showed  that  the 
nasal  lymphatics  could  be  injected  from  the  subdural 
space  ;  Key  and  Retzius'  further  showed  that  the  injec- 
tion was  equally  successful  from  the  subarachnoid  space 
of  the  brain,  the  subarachnoid  and  subdural  spaces  of  the 
myel  (spinal  cord).  They  also  found  tliat,  while  in  most 
cases  the  perineural  sheaths  of  the  olfactory  nerves  were 
injected  at  the  same  time,  yet  true  lymphatic  vessels  did 
not  communicate  with  these,  but  had  special  passages 
through  the  lamina  cribrosa,  and  were  often  injected 
when  the  perineural  sheaths  were  not  Injected  ;  and 
sometimes  the  perineural  sheaths  were  injected  without 
the  injection  of  the  lymphatics.  They  were  not  success- 
ful in  injecting  the  nasal  lymphatics  of  man  from  the 
cranial  lymph-spaces,  although  the  perineural  sheaths  of 
the  olfactory  nerves  were'  in  some  cases  filled.  The 
freshly  sacrificed  dog  and  rabbit  furnished  the  most  suc- 
cessful preparations.  The  lack  of  success  in  man  was 
attributed  to  the  inability  to  obtain  sufficiently  fresh 
material ;  it  was  also  suggested  that  in  man  the  lymph 
from  the  cranial  lymph-spaces  might  have  a  sufficient 
number  of  other  outlets. 

The  lymphatic  network  covers  the  entire  nasal  mucosa, 
both  on  the  olfactory  and  the  respiratory  part,  and  that 
lining  the  septum.  In  man  this  network  is  directly  con- 
tinuous with  that  of  the  vestibule  of  the  nose,  but  the 
collecting  trunks  extend  toward  the  pharyni.  The  net- 
work is  also  continued  into  the  frontal,  and  presumably 
the  other,  sinuses  opening  into  the  nasal  fossae.  As  they 
approach  the  pharynx,  the  collecting  trunks  of  the  nasal 
mucosa  are  continuous  with  those  of  the  dorsal  surface 
of  the  soft  palate  and  of  the  pharynx,  especially  the 
dense  network  around  the  Eustachian  orifice.  From 
these  situations  the  collecting  trunks  accompany  those  of 
the  soft  palate  and  the  pharynx  sending  one  trunk 
through  the  wall  of  the  pharynx,  to  the  large  lymphatic 
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gland  ventrad  of  the  atlas  (for  the  position  of  the  atlas 
see  Pig.  4999).  This  gland,  according  to  Sappey,  is  the 
most  cephalic  (superior)  of  any  in  the  body,  and  becomes 
involved  in  diseases  of  both  the  nose  and  the  pharynx. 
The  other  trunk  traverses  the  pharyngeal  wall,  and  ex- 
tends along  the  neck  to  the  level  of  the  perforation  of  the 
sterno-mastoid  muscle  by  the  accessorius  nerve,  where  it 
bifurcates  and  enters  the  two  ental  cervical  glands,  cov- 
ered by  the  sterno-mastoid  muscle  at  thi.s  point.  No 
doubt,  also,  minute  branches  join  the  palatine  trunks 
which  follow  the  posterior  pillars  of  the  fauces,  and  en- 
ter the  ental  cervical  glands  by  the  thyro-hyoid  liga- 
ment (Plate  XXXIII.,  13).  la  the  dog  all  the  lym- 
phatics from  the  nasal  mucosa  are  shown  by  Key  and 
Retzius  as  entering  the  deep  cervical  glands  (3,  3,  of 
Pig.  4996).  Sappey  figures  and  describes  the  exceeding- 
ly abundant  lymphatics  of  the  nasal  mucosa  in  the  horse 
and  ox.  In  both  these  animals,  but  especially  in  the 
horse,  the  lymphatics  of  the  mucosa  lining  the  nasal  sep- 
tum are  very  abundant,  and  in  both  animals,  besides  the 
trunks  extending  toward  the  pharynx,  there  are  large 
trucks  extending  toward  the  prenares,  where  they  be- 
come subcutaneous,  and  extend  with  the  ectal  facial  ves- 
sels to  the  submaxillary  lymphatic  glands. 

Lymphatics  of  the  Eye  and  Ihe  Orbit.  — The  lymphatics 
of  the  conjunctiva  wind  round  the  edge  of  the  eyelid, 
and  join  those  of  the  integument  as  described  above,  and 
finally  reach  the  parotid  and  submaxillary  lymphatic 
glands.  Sappey  denies  the  presence  of  lymphatics  in  the 
eyeball  itself,  but  most  anatomists  consider  that,  while 
the  eye  may  not  be  supplied  with  numerous  independ- 
ently walled  lymphatics,  nevertheless  it  is  abundantly 
supplied  with  lymph-passages,  etc.,  many  of  which  have 
an  endothelial  lining.  The  lymph-channels  of  the  cor- 
nea, which  are  exceedingly  abundant,  following  the 
nerves  as  well  as  the  corneal  corpuscles  and  their  co-anas- 
tomosing processes,  communicate  with  the  conjunctival 
vessels,  and  also  with  the  lymph-clefts  of  the  sclerotic  ; 
the  aqueous  chamber  also  communicates  indirectly  with 
the  conjunctival  lymphatics  through  the  cornea.  In  the 
supra-choroidea  have  been  described  distinct  anastomos- 
ing lymphatic  vessels  by  Altmann,  and  their  presence  has 
been  lately  confirmed  by  one  of  his  pupils.^ 

The  retinal  blood-vessels  are  well  supplied  with  peri- 
vascular lymph-spaces  like  those  of  the  central  nervous 
system,  and  may  be  injected  from  the  lymph-spaces  of 
the  optic  nerve.  Both  chambers  of  the  eye  and  the  peri- 
choroidal, and  the  space  enclosed  by  the  capsule  of 
Tenon,  and  the  lymph-spaces  of  the  optic  nerve,  all  com- 
municate ;  and  as  shown  above,  the  corneal  spaces,  and 
the  aqueous  chamber  through  the  cornea,  communicate 
on  the  one  hand  with  the  conjunctival  lymphatics,  and 
on  the  other  with  the  lymph-clefts  in  the  sclerotic.  In 
accordance  with  this  complicated  relation  of  the  lymph- 
paths  of  the  eye,  the  lymph-streams  have  been  likewise 
found  of  equal  complexity — passing  from  the  vitreous  to 
the  papilla  optici,  and  along  the  central  canal  of  the  op- 
tic nerve  with  the  blood-vessels,  and  ultimately  reaching 
the  cranial  cavity.  This  has  been  shown  to  be  the  di- 
rection in  the  cat,  dog,  rabbit,  and  guinea-pig,  and  is  sup- 
posed to  be  also  the  case  in  man.  There  is  also  a  stream 
flowing  from  thg  subarachnoid  and  subdural  spaces  in 
the  cranium,  which  follows  the  prolongations  of  those 
spaces  around  the  optic  perve  ;  these  finally  reach  the  eye 
and  communicate  with  its  various  lymph-«paces,  and 
through  the  perichoroid  space  with  the  lymph-space  in 
the  capsule  of  Tenon,  and  presumably  through  this  with 
the  lymphatic  vessels  in  the  orbit.  That  is,  there  is  a 
lymph  stream  flowing  from  the  eye  to  the  cranial  cavity, 
and  another  from  the  cranial  cavity  back  to  the  eye 
through  a  different  channel.'  If  the  assumption  is  cor- 
rect, that  the  lymphatics  of  the  eyeball  cemmunicate 
through  the  capsule  of  Tenon  with  the  lymphatics  of  the 
structures  in  the  orbit,  their  destination  is  to  the  lym- 
phatic glands  of  the  ental  cervical  group  in  the  spheno- 
maxillary fossa.  Through  the  cranial  cavity  the  lymph 
from  the  eye  might  also  extend  with  the  lymph  of  the 
subarachnoid  and  subdural  spaces  to  any  point  with 
which  these  spaces  communicate. 


Lymphatics  of  the  Ear. — The  lymphatics  of  the  mem- 
brana  tympani  are  like  the  blood-vessels  in  three  layers, 
corresponding  to  the  cutis,  the  mucosa,  and  the  interme- 
diate fibrous  framework.  They  extend  to  the  external  au- 
ditory meatus  and,  joining  these,  finally  enter  the  parotid 
lymphatic  glands,  as  described  above  for  the  external 
ear.  Those  of  the  tympanum  or  middle  ear  are  numer- 
ous, but  apparently  confined  mostly  to  the  submucosa. 
They  are  directly  continuous  with  the  lymphatics  of  the 
Eustachian  tiibe,  and  extend  with  them  to  the  abundant 
network  in  the  pharynx  around  the  Eustachian  orifice, 
and  finally  extend  to  the  ental  cervical  lymphatic  glands. 
The  lymphatics  of  the  internal  ear  consist  mostly  of  spaces 
which  are  in  communication  with  the  subarachnoid  and 
subdural  spaces  through  the  perineural  spaces  of  the  au- 
ditory nerve,  thus  agreeing  with  the  eye  and  nose. 

Lymphatics  of  the  Mouth,  Pharynx,  and  Larynx. — The 
immense  richness  of  the  lymphatic  network  in  these  re- 
gions, their  connection  with  the  nose,  and  through  the 
nose  with  the  cranial  lymph-spaces,  with  the  middle  ear, 
oesophagus,  and  trachea,  and  the  varied  termination  of 
the  collecting  trunks,  give  the  lymphatics  of  this  group  an 
especial  anatomical  interest.  They  are  not  less  impor- 
tant pathologically  from  their  involvement  in  the  grave 
disorders  of  the  mouth,  nose,  and  throat. 

The  lymphatic  network  of  the  buccal  mucosa,  gums, 
roof,  and  floor  of  the  mouth,  palate,  and  pharynx,  may 
be  said  to  be  continuous,  but  the  collecting  trunks  in 
different  regions  have  quite  different  destinations.  At 
the  lips  the  network  is  also  continuous  with  that  of  the 
integument,  but  the  course  of  the  lymph-stream  is  away 
from  the  lips.  Por  the  gums  of  the  maxilla  or  upper 
jaw,  the  lymphatics  extend  between  the  teeth,  and  join 
those  of  the  mucosa  of  the  cheek  ;  these  follow  in  gen- 
eral the  contour  of  the  jaw  and  penetrate  the  cheek  at 
various  points,  extend  in  part  to  the  parotid  lymphatic 
glands,  but  mostly  to  the  submaxillary  glands.  Nearer 
the  pharynx  they  join  the  palatine  lymphatics  (Pig.  4975). 


Pig.  4975  — LymphatiOB  of  the  Boof  of  the  Month  and  the  Gums  in  a 
Child  at  Birth.  (Sappey,  Atlaa. )  1,  The  lymphatics  injected  by  one 
puncture  at  2  ;  the  trunk  formed  on  the  right  cro.=seR  to  the  left,  and 
those  from  the  left  to  the  right.  Crossings  of  the  lymphatics  in  man 
are  infrequent,  most  frequent  in  this  situation,  according  to  Sappey. 
In  the  lower  animals  such  intercrossing  is  not  infrequent ;  3  and  4, 
point  where  the  cannula  was  inserted  to  make  the  injections ;  3, 
lymphatics  of  the  gums,  connected  on  one  side  with  those  of  the  pal- 
ate and  on  the  other  with  those  of  the  cheeks,  the  trunks  usually  ex- 
tend with  those  of  the  cheeks  to  the  submaxillary  lymphatic  glands, 
tho.se  nearest  the  parotid  lymphatic  glands  frequently  enter  them  in- 
stead of  going  to  the  submaxillaries ;  5,  crossing  point  of  the  trunks 
from  the  roof  of  the  mouth  ;  6,6,  group  of  ental  cervical  glands  near 
the  bifurcation  of  the  common  carotid. 

A  large  number  of  those  from  the  gums  of  the  mandible 
on  lower  jaw,  join  the  lymphatics  of  the  cheek  and  ex- 
tend to  the  submaxillary  lymphatic  glands.  A  part  also 
join  those  of  the  pillars  of  the  fauces. 

The  lymphatics  of  the  hard  and  soft  palate,  while  di- 
rectly continuous  with  those  of  the  gums,  have  a  direc- 
tion toward  the  pharynx,  the  trunks  of  the  two  sides 
often  crossing.     They  join  those  of  the  pillars  of  the 
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EXPLANATION   OF   PLATE   XXXIIL 

Which  Represents  the  Base  op  the  Tongue,  the  Tonsils,  the  Pharynx,  and  the  Openino  op  the 
Larynx  op  Man.  the  Pharynx  was  Divided  on  the  Dorsal  Side,  and  the  Walls  Reflected.  (Sap- 
pey,  "  Atlas.") 

1,  1,  Lymphatic  network  on  the  doTsum  of  the  tongue,  the  general  direction  of  the  vessels  is  obliquely  toward 
the  raijhe  (meson)  and  the  base  of  the  tongue  ;  2,  2,  circum vallate  papillae  in  the  form  of  a  V  ;  3,  3,  8,  8,  vessels  sur- 
rounding these  papillte  and  soon  converging  to  form  mesal  and  lateral  trunks ;  4,  4,  lymphatic  trunks  extending 
along  the  meson  from  the  middle  circumvallate  papilla  ;  5,  5,  continuation  of  4,  one  on  each  side  of  the  middle 
glosso-glottic  fold,  and  finally  penetrating  the  lateral  fold,  they  enter  the  lymphatic  glands  (13)  of  the  ental  cervical 
plexus  near  the  lateral  thyro-hyoid  ligament ;  6,  6,  other  trunks  farther  from  the  meson,  taking  the  same  course  ; 
7,  7,  lateral  trunks  from  the  base  of  the  tongue,  tonsil,  etc.,  they  penetrate  the  pharyngeal  mucosa  and  terminate  in 
the  same  group  of  glands,  but  cross  the  dorsal  instead  of  the  ventral  surface  of  the  great  cornu  of  the  hyoid ;  8,  8. 
trunks  coming  from  the  anterior  pillars  of  the  fauces,  skirting  the  edge  of  the  tonsils,  and  finally  entering  the  ceph- 
alic, ental  (superior  deep)  cervical  lymphatic  glands  ;  9,  9,  the  tonsils,  covered  by  a  dense  network  of  lymphatics  ; 

10,  10,  10,  10,  the  reflected  sides  of  the  arch  of  the  palate  (]'ust  below  the  "  10"  on  each  side  is  the  divided  uvula) ; 

11,  dense  lymphatic  network  covering  the  epiglottis  and  extending  upon  the  aryteno-epiglottic  folds  ;  13,  12,  a 
similar  very  dense  and  fine  network  of  lymphatics  upon  the  phar3'ngeal  mucosa  covering  the  larynx  ;  13,  18,  several 
lymphatic  glands  belonging  to  the  cephalic,  ental  (superior  deep)  cervical  lymphatic  glands,  situated  at  the  level  of 
the  thyro-hyoid  ligament  ;  as  is  evident  from  the  plate,  they  receive  the  trunks  from  the  base  of  the  tongue,  part 
of  the  palatine  arch,  the  tonsils,  the  larynx,  and  a  great  part  of  the  pharynx  ;  14,  lymphatics  arising  from  the 
ventral  and  lateral  part  of  the  pharynx  ;  15,  15,  lymphatics  from  the  posterior  pillars  of  the  fauces,  they  wind 
round  the  ventral  edge  of  the  great  cornu  of  the  hyoid  and  enter  the  deep  cervical  glands  at  18,  13  ;  16,  16,  lymph- 
atics arising  from  the  dorsal  and  lateral  aspect  of  the  pharynx  and  extending  to  the  cervical  glands  at  13,  13  ;  17, 
IT,  lymphatic  trunks  on  each  side  of  the  larynx  to  the  ental  cervical  glands  at  13,  13  ;  18,  18',  lymphatics  from  the 
dorsal  and  lateral  wall  of  the  pharynx  next  the  oesophagus,  they  extend  toward  the  thorax  and  enter  the  chain  of 
ental  cervical  glands  along  the  trachea  and  esophagus  ;  19,  19,  lymphatics  from  the  ventral  part  of  the  pharynx, 
and  extending  to  the  chain  of  ental  cervical  glands  in  company  with  18  ;  20,  summit  of  the  great  cornu  of  the  hyoid 
exposed  by  the  removal  of  the  pharyngeal  wall  ;  21,  end  of  the  major  horn  of  the  thyroid,  connected  with  thehyoid 
by  the  thyro-hyoid  ligament ;  23,  22,  dorsal  border  of  the  thyroid  showing  through  the  pharyngeal  wall. 
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fauces,  and'  go  with,  them  to  the  ental  cervical  glands 
near  the  larynx  (Fig.  4975  ;  Plate  XXXIII.).  Some  also 
extend  to  the  glands  near  the  bifurcation  of  the  common 
carotid  with  the  trunks  from  the  soft  palate  (Fig.  4975). 
The  lymphatics  of  the  soft  palate  on  the  pharyngeal  or 
superior  surface  are  only  moderately  developed,  and  com- 
municate with  those  from  the  nose  and  from  the  Eusta- 
chian tube  ;  the  collecting  trunks  extend  in  part  along 
the  posterior  pillar  of  the  fauces  to  enter  the  glands  along 
the  larynx  (Plate  XXXIII.,  13),  But  a  greater  number 
of  collecting  trunks  pass  laterad  and  penetrate  the  pharyn- 
geal walls  to  enter  the  gland  on  the  ventral  aspect  of  the 
atlas.  The  ventral  or  lower  face  of  the  soft  palate  differs 
from  the  dorsal  or  upper  face  in  having  a  greater  num- 
ber of  lymphatic  vessels,  and  the  uvula  is  so  richly  sup- 
plied that  it  appears  almost  like  erectile  tissue,  increasing 
two  or  three  times  in  volume  when  successfully  injected. 
The  collecting  trunks  from  the  uvula  and  ventral  aspect 
of  the  soft  palate  extend  along  the  two  pillars  of  the 
fauces,  and  join  the  trunks  from  the  base  of  the  tongue  ; 
but  the  greater  number  pass  laterad  through  the  wall  of 
the  pharynx  and  extend  to  the  ental  cervical  lymphatic 
glands  around  the  bifurcation  of  the  common  carotid. 

The  lymphatics  of  the  tongue  escaped  discovery  until 
1847,  when  Sappey  demonstrated  them.  They  are  dif- 
ficult to  demonstrate  in  the  adult  on  account  of  the  num- 
ber and  calibre  of  the  veins,  but  in  the  infant  and  child 
the  veins  cause  less  trouble,  and  the  lymphatics  are  easily 
injected.  They  form  a  rich  network  over  the  entire  free 
surface  to  a  point  slightly  beyond  the  circumvallate 
papillas.  Around  the  circumvallate  papillse  they  reach 
their  greatest  development.  Up  to  the  present  no  lym- 
phatics have  been  demonstrated  as  arising  in  the  sub- 
stance of  the  tongue  itself,  the  vessels  traversing  the 
tongue  being  collecting  trunks  from  the  mucosa.  Around 
the  edges  of  the  tongue  the  network  of  the  dorsal  and 
ventral  surfaces  freely  anastomose.  But  the  main  course 
of  the  collecting  truncules  is  toward  the  middle,  on  the 
dorsal  side,  and  toward  the  base.  A  few  small  trunks 
penetrate  the  tongue  and  after  traversing  the  lingual 
glands,  when  those  are  present,  extend  to  the  ental  cer- 
vical glands  near  the  bifurcation  of  the  common  caro- 
tid. Most  of  the  trunks,  however,  continue  along  the 
dorsum  of  the  tongue,  unite  into  large  trunks  beyond  the 
circumvallate  papillae,  and  extend  in  a  wide  curve  to  the 
ental  cervical  lymphatic  glands  situated  near  the  thyro- 
hyoid ligament  (Plate  XXXIII.,  13).  The  lymphatics 
on  the  ventral  side  of  the  tongue  extend  mostly  through 
the  substance  of  the  organ,  traversing  the  lingual  glands 
when  present,  and  tinally  extend  with  those  which  pen- 
etrate from  the  dorsal  side,  to  the  lymphatic  glands 
around  the  bifurcation  of  the  common  carotid. 

The  tonsils,  although  composed  of  lymphoid  tissue, 
were  not  shown  to  possess  a  lymphatic  network  until 
Sappey  succeeded  in  demonstrating  it,  in  1876.  This 
network,  which  covers  the  surface  and  extends  into  the 
depths  of  the  tissue,  is  much  more  easily  injected  in  the 
new-born  child  than  in  the  adult.  The  network  anas- 
tomoses with  that  of  all  the  surrounding  structures,  and 
the  collecting  trunks  pass  with  those  from  the  tongue  and 
pillars  of  the  fauces  to  the  glands  next  the  thyro-hyoid 
ligament  (Plate  XXXIII.).  The  lymphatics  of  the  phar- 
ynx also  resisted  demonstration  for  a  long  time.  They 
were  found  by  Sappey  to  be  directly  continuous  with 
those  of  the  bordering  structures,  and  while  the  trunks 
all  communicate  at  their  origin,  there  are  three  groups  on 
each  side  :  1.  A  dorsal  group  extending  along  the  dorsal 
or  posterior  wall  of  the  pharynx  nearly  to  the  pcstnares, 
and  then  turning  laterad  and  penetrating  the  pharyngeal 
wall,  enters  the  gland  on  the  ventral  side  of  the  atlas. 
3.  Several  lateral  trunks  which  extend  along  the  side 
of  the  larynx  and  enter  the  lymphatic  glands  near  the 
thyro-hyoid  ligament.  3.  Several  ventral  trunks  ex- 
tending mostly  in  a  caudal  (inferior)  direction  to  join  the 
supra-clavicular  lymphatic  glands  along  the  oesophagus 
and  trachea. 

Larynx. — The  lymphatics  of  the  larynx  form  one  of 
the  densest  networks  known  in  the  body.  Commencing 
with  the  epiglottis  and  the  entire  opening,  the  number  is 


almost  infinite,  the  appearance  being  as  if  all  the  soft 
structures  were  composed  of  nothing  but  Ij-mphatics. 
With  the  infant  the  abundance  of  lymphatics  is  con- 
tinued without  interruption  along  the  trachea ;  but  as- 
age  advances,  the  network  in  the  larynx  quite  suddenly 
diminishes,  so  that,  commencing  with  thfe  vocal  cords,  the 
network  in  the  larynx  and  trachea  is  comparatively 
slight.  From  the  epiglottis,  vestibule  of  the  larynx,  the 
sinus  or  ventricle,  and  the  vocal  cords,  collecting  trunks 
extend  through  the  lateral  wall  of  the  vestibule,  perforate 
the  thyro-hyoid  membrane,  and  terminate  in  the  ental  cer- 
vical glands  beside  the  larynx  (PI.  XXXIII.,  13). 

Lymphatics  of  the  Central  Nervoufi  System. — The  spaces 
and  membranes  of  the  brain  and  the  my  el  are  so  di- 
rectly continuous  that  a  discussion  of  the  lymphatics 
of  both  seems  desirable.  Sappey  denies  lymphatics  to 
the  entire  nervous  system,  both  central  and  peripheral, 
but  this  is  not  in  accordance  with  most  observers  who 
have  made  special  investigations  upon  the  subject.  It 
is  true  that  independent  vessels  with  definite  walls  are 
not  found  to  exist  in  the  nervous  substance  proper  ;  but 
from  the  investigations  of  Kolliker,  Virchow,  Robin,' 
and  Key  and  Retzius,  it  has  been  shown  that,  in  the 
nervous  substance  of  the  brain  and  myel,  the  blood- 
vessels ramifying  in  it  are  possessed  of  a  loose  adven- 
titia  which  is  continued  from  the  pia,  the  so-called  pial 
funnels ;  and  in  the  meshes  of  this  adventitia  are  long 
spaces,  like  those  around  the  blood-vessels  of  rep- 
tiles. It  is  supposed  that  these  communicating  spaces 
form  the  lymph-passages  of  the  nervous  substance. 
They  may  be  injected  for  a  considerable  distance  into 
the  nervous  substance  from  the  subarachnoid  space,  and 
injections  by  the  puncture  method  into  the  nervous  mat- 
ter not  infrequently  fill  these  passages,  and  extend  into 
the  subarachnoid  space.  After  reviewing  carefully  all 
the  evidence.  Key  and  Retzius'  consider  the  perivascular 
space  of  His — that  is,  a  space  entirely  outside  all  the  walls 
of  the  blood-vessel — as  an  artefact,  as  is  also  the  presence 
of  a  subpial  lymph-space  into  which  it  opens.  From 
the  stand-point  of  Key  and  Retzius,  then,  the  nervous 
matter  of  the  central  nervous  system  is  drained  of  its 
lymph  through  the  adventitial  lymph-spaces  of  its  blood- 
vessels, and  these  spaces  open  into  the  subarachnoid 
space. 

The  lymphatics  of  the  meninges  are  still  in  some 
doubt.  In  the  dura  there  are  wide-meshed,  often  am- 
pulliform,  vessels  with  endothelial  walls  that  are  sup- 
posed by  some  to  be  true  lymphatics.  Although  their 
form  is  so  strikingly  like  lymph-vessels,  Key  and  Retzius 
found,  on  making  the  crucial  test,  that  they  communicate 
with  the  blood-vessels  and  do  not  extend  to  lymphatic 
glands.  There  are,  however,  in  the  dura  a  great  number 
of  elongated  clefts  which  are  probably  lymph-clefts  or 
channels.  In  the  pia  a  very  distinct  and  undoubted  net- 
work of  lymph-vessels  has  been  described  and  figured. 
It  is  probably  largely  through  these  that  the  lymph  of 
the  subdural  and  subarachnoid  spaces  is  drained  away. 

The  subarachnoid  space  communicates  directly  with 
the  neurocoele  through  the  foramen  of  Magendie,  and 
both  the  subarachnoid  and  subdural  spaces  of  the  optic, 
auditory,  and  olfactory  nerves,  and^  in  fact,  all  the 
nerves  arising  from  the  brain  and  myel,  except  that  in 
the  ordinary  nerves  the  arachnoid  as  a  special  membrane 
soon  disappears,  and  the  subdural  and  subarachnoid 
spaces  become  one. 

The  ento-cranial  lymphatics  converge  to  form  larger 
and  larger  trunks.  Those  from  the  vascular  plexuses 
or  telas  accompany  the  tena  magna  Galeni  to  the  base  of 
the  brain,  where  they  are  joined  by  the  lymphatic  trunks 
from  the  surface  of  the  brain.  The  combined  trunks 
follow  the  great  blood-vessels  out  of  the  cranial  cavity 
mostly  through  the  jugular  foramen,  and  enter  the  ental 
cervical  lymphatic  glands.  Small  trunks  are  described 
as  traversing  the  spinous  and  oval  foramina  with  the 
middle  meningeal  vessels,  finally  to  enter  the  ental  cervi- 
cal glands  in  the  spheno-maxillary  fossa  ;  but  the  existence 
of  these  lymphatic  trunks  is  disputed. 

As  stated,  the  subarachnoid  and  subdural  spaces  of  the 
brain  are  directly  continuous  with  the  corresponding 
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spaces  of  the  myel,  and  are  also  projected  out  with  the 
nerves,  most  completely  with  the  optic,  auditory,  and 
olfactory,  and  in  this  way  communication  is  gained  with 
the  lymphatics  of  the  structures  to  which  the  nerves  are 
distributed. 

The  exact  relations  of  the  ento-spinal  lymphatics  do 
not  seem  to  have  been  well  worked  out,  but  they  are 
described  as  following  the  blood-vessels,  and  terminating 
in  the  glands  in  course  of  the  blood-vessels  which  they 
follow.  The  lymphatics  of  the  central  nervous  system 
then  extend  to  all  great  groups  of  glands  in  the  neck  and 
trunk. 

LymphaiiM  of  ike  Neck. — These  are  ectal  and  ental,  and 
include  the  lymphatics  of  the  structures  of  the  neck 
proper,  and  also  all  the  trunks  from  the  head  and  face. 
The  vessels  from  the  integument  extend  mostly  to  the 
ectal  cervical  glands,  but  part  of  them  enter  the  supra- 
clavicular glands  directly  (29,  29,  of  Fig.  4980). 

Lymphatic  Glands  op  the  Hbad  and  Neck, — These 
are  very  numerous  and  important.     They  are  all  confined 


Fig.  4976. — General  View  of  the  Head,  Neck,  and  Thorax,  also  the  Ter- 
mination of  the  Thoracic  Duct.  (Mascagni.)  1,  Thoracic  duct  as  it 
emerges  from  the  thorax  opposite  the  first  rib .  2,  termination  of  the 
thoracic  duct  at  an  anple  formed  by  the  junction  of  the  subclavian  and 
internal  jugular  veins.  In  the  original  folio  plate  there  is  a  consider- 
able swelling  shown  on  the  thoracic  duct  about  15  mm.  before  its  ter- 
mination. At  the  lower  part  of  the  figure  is  the  arching  diaphragm 
with  vessels  extending  to  the  sternal  glands  ;  the  heart  has  moved  to 
the  left  from  the  opened  pericardium.  This  cut  does  scant  justice  to  the 
beautiful  original,  in  which  every  detail  is  clear  and  clearly  marked  by 
letters  or  figures. 

to  the  sides  of  the  face,  around  the  base  of  the  head, 
none  having  been  found  within  the  skull,  and  along  the 
great  cervical  blood-vessels.  They  have  been  divided 
into  two  great  paired  groups  or  plexuses,  the  ectal  or 
external,  and  the  ental  or  internal  jugular  lymphatic 
plexuses  ;  the  ectal  jugular  plexus  including  all  the  ectal 
glands  and  finally  pouring  its  lymph  into  the  ental  plexus, 
which  includes  all  the  ental  cervical  glands.  This,  while 
communicating  with  the  glands  in  the  thorax  and  axilla, 
sends  a  main  efferent  trunk,  truneus  jugularis,  to  join 
the  thoracic  duct  on  the  left,  the  common  lymphatic 
trunk  on  the  right ;  or  in  some  cases  the  jugular  trunk 
ends  partly  or  wholly  independently  in  the  veins  (4  and 
5  of  Fig.  4994).     These  plexuses  form  a  kind  of  double 


and  closely  connected  chain  along  the  course  of  the  great 
cervical  vessels,  and  yet,  for  convenience  of  description 
and  reference,  they  have  been  described  as  several  groups  ; 
but  here,  as  in  other  parts  of  the  body  of  man,  the  groups 
merge  so  insensibly  into  each  other  that  the  same  gland 
might  be  placed  in  one  group  by  one  anatomist,  and  in 
the  adjoining  group  by  another.  Furthermore,  it  should 
not  be  lost  si^ht  of  that  from  a  limited  region  lymphatics 
may  go  to  quite  widely  separated  groups  of  glands,  and 
also  that  the  number  and  size  of  the  glands  in  a  group 
are  subject  to  considerable  individual  variation. 

The  ectal  glands  of  the  head  and  neck,  i.e.,  the  glands 
of  the  ectal  or  external  jugular  lymphatic  plexus,  are 
divided  into  the  five  following  groups : 

1 .  The  occipital  lymphatic  glands  ( glavdulm  lymphatica 
occipitales,  s.  suboccipiiales),  one  or  two,  usually  small 
glands  on  the  complexus  muscle  between  the  cranial  at- 
tachment of  the  trapezius  and  the  sternomastoideus.  The 
afferent  vessels  are  from  the  occipital,  partly,  also,  from . 
the  temporal  and  parietal  regions  ;  the  efferent  vessels 
extend  partly  to  the  ectal  cervical,  and  partly  to  the  su- 
pra-clavicular glands  (Figs.  4974  and  4976). 

2.  Parotid  lymphatic  glands  [glandulce  lympJiatica 
pa/rotidem,  «.  auricula/res  antei-iores,  a.  faciales  superficialea, 
s.  zygomaiiccB).  There  are  usually  10-13  of  these  on  the  sur- 
face and  in  the  substance  of  the  parotid  salivary  gland. 
The  afferent  vessels  are  from  the  temporal  and  frontal 
regions,  the  sides  of  the  face,  lateral  part  of  the  eyelids 
and  conjunctiva,  concha,  tragus,  membrana  tj'mpani  and 
external  auditory  meatus  of  the  ear ;  from  part  of  the 
mucosa  of  the  cheeks  and  the  gums  of  the  maxilla  or 
upper  jaw.  The  efferent  vessels  pass  to  the  submaxillary 
and  ectal  cervical  lymphatic  glands. 

3.  Mastoid  lymphatic  glands  (glandulte  lympJiaticm 
mastoidem,  s.  subauricularea,  s.  auricvlares  posieriores). 
Several  small  glands  on  the  cranial  attachment  of  the 
sternomastoid  muscle,  near  the  mastoid  process  and  base 
of  the  ear.  The  afferent  vessels  are  from  the  parietal, 
temporal,  and  occipital  regions  in  part,  from  the  helix, 
antihelix,  convex  surface,  and  lobule  of  the  ear.  The 
efferent  vessels  extend  to  the  ectal  and  ental  cervical 
glands. 

4.  Submaxillary  lymphatic  glands  ( glandules  submaa:- 
illares).  There  are  several  of  these  extending  along 
almost  the  entire  extent  of  the  body  of  the  mandible. 
In  this  gi'oup  is  included  the  glands  on  the  buccinator 
muscle,  sometimes  described  as  a  separate  group  (glan- 
dulee  buccales,  s.  buccinatores)  and  sometimes  classed 
with  the  ental  glands.  The  submaxillary  glands  extend- 
ing near  the  chin  are  also  sometimes  called  submental, 
and  a  single  one  near  the  meson  has  been  named  supra- 
hyoid by  Sappey.  The  afferent  vessels  of  this  group  are 
from  the  middle  of  the  forehead,  the  nasal  canthus  of 
the  eye,  the  integument  of  the  nose  and  vestibule,  and 
in  the  horse  and  ox  also  partly  from  the  nasal  fossse  ; 
from  the  cheeks  and  lips,  the  gums  of  the  mandible  in 
part,  and  the  floor  of  the  mouth,  part  of  the  efferent 
vessels  from  the  parotid  lymphatic  glands  ;  the  efferent 
vessels  pass  to  the  ectal  and  ental  cervical  glands. 

5.  Ectal  cervical  lymphatic  glands  (glandulce  lym- 
phatica cervicaleg  eeiales,  s.  superjiciales,  s.  jugulares  super- 
flciales).  Several  small  glands  along  the  ectal  jugular 
vein,  but  extending  on  both  sides  of  it.  They  are  between 
the  platysma  and  the  sternomastoid  muscles.  The  affer- 
ent vessels  are  from  the  ectal  structures  of  the  neck,  part 
of  the  efferent  vessels  from  the  occipital,  parotid,  mastoid, 
and  submaxillary  groups  ;  efferent  vessels  extend  to  the 
■supraclavicular  glands. 

The  ectal  or  external  jugular  lymphatic  plexus  in  the 
larger  animals — horse  and  ox — is' approximately  like  that 
of  man  ;  but  in  the  rabbit  it  is  represented  only  by  the 
submaxillary  lymphatic  glands  and  two  small  glands 
near  the  ear  (3  and  4  of  Fig.  4997).  In  the  dog  only  the 
submaxillary  lymphatic  glands  seem  to  belong  to  this 
plexus  (3  of  Figs.  4992  and  4995) ;  in  the  cat  the  mastoid 
glands  are  large  and  may  be  injected  from  the  inner  or 
concave  aspect  of  the  external  ear.  It  is  possible  that 
the  small  gland  on  the  trunk  following  the  external  jugu- 
lar vein,  shown  in  Fig.  4993,  may  also  belong  to  the  ectal 
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plexus.  One  cannot  help  being  struck  with  the  fewness 
of  the  glands  in  the  dog,  cat,  and  rabbit. 

The  ental  glands  of  the  head  and  neck,  or  the  glands 
of  the  ental  jugular  plexus  are  situated  on  the  course  of 
the  great  vascular  trunks  and  extend  from  the  atlas  to 
the  thorax.  The  lymphatics  of  the  entire  head  and  neck 
ultimately  traverse  this  plexus. 

The  glands  of  this  plex-us  have  been  quite  commonly 
divided  into  three  great  groups,  with  some  minor  groups 
— the  deep  facial,  the  superior  and  inferior  deep  cervical ; 
but  in  actual  descriptions  of  the  lymphatics  of  the  various 
organs  the  anatomists  of  the  present  day,  although  they 
recognize  three  groups,  and  some  of  them  minor  groups, 
actually  divide  all  the  glands  of  the  ental  jugular  plexus 
into  two  groups,  viz.,  those  extending  from  the  level  of 
the  base  of  the  cranium,  along  the  deep  vessels,  to  the 
bifurcation  of  the  common  carotid,  and  those  from  the 
bifurcation  of  the  carotid  to  the  junction  of  the  jugu- 
lar and  subclavian  veins.  This  division  was  adopted  in 
the  previous  description,  and  has  been  called  (1)  ental 
cervical,  and  (3)  supraclavicular.  (1)  Ental  cervical 
lymphatic  glands  (glandules  lymphaticce  cermcales  entales, 
a.  profunda,  s.  glandidm  lymphaticce  jugulares  cephaliccB). 
The  ental  cervical,  or  jugular  group  of  glands,  includes 
all  the  ental  glands  around  the  deep  structures  from  the 
bifurcation  of  the  common  carotid  artery  nearly  to  the 
base  of  the  skull,  and  includes  the  glands  on  the  Internal 
maxillary  vessels  in  the  sphenomaxillary  fossa,  which  are 
usually  given  a  separate  group  under  the  name  of  deep 
facial  or  internal  parotid,  etc.  It  also  includes  the  glands 
generally  grouped  as  the  superior  jugular  or  superior 
deep  cervical. 

The  glands  in  this  group  are  numerous  and  quite 
widely  separated  from  one  another,  extending  from  the 
ventral  face  of  the  atlas  to  the  side  of  the  larynx,  being 
about  as  variously  arranged  as  the  organs  of  this  region. 
The  one  between  the  atlas  and  pharynx  is  said  to  be  the 
most  cephalic  of  all  the  lymphatic  glands  of  the  body. 

The  afferent  vessels  of  this  group  are  from  the  orbit, 
nasal  cavity,  the  cheeks,  roof  and  floor  of  the  mouth,  in 
part  from  the  tongue,  pharynx,  tonsils,  tympanum,  and 
Eustachian  tube,  the  larynx,  the  thyroid,  and  the  brain 
and  its  membranes.  Tile  efferent  vessels  pass  to  the 
supraclavicular  glands. 

(3)  The  supraclavicular  glands  (glandules  lymphaticm 
supraclavicular es,  s.  cermcales  profundce  inferiores,  s.  jug- 
ulares inferiores).  These  glands  are  arranged  along  the 
carotid  artery  and  internal  jugular  vein  from  the  bifur- 
cation of  the  common  carotid  to  the  junction  of  the  sub- 
clavian and  internal  jugular  veins.  All  the  efferent 
trunks  from  the  ectal  jugular  plexus  and  from  the  ental 
cervical  glands  enter  this  group,  also  many  of  the  lym- 
phatics of  the  pharynx,  oesophagus,  trachea,  the  lympha- 
tics accompanying  the  vertebral  artery  and  vein,  also 
some  of  the  ectal  and  ental  lymphatics  of  the  neck  and 
the  clavicular  region.  They  also  communicate  with  the 
anterior  mediastinal  and  with  the  axillary  glands.  The 
efferent  vessels  form  a  single  or  multiple  trunk  (truncus 
lymphaticus  jugularia)  and  terminate  on  the  left  in  the 
thoracic  duct,  or  on  the  right  in  the  right  common  lym- 
phatic trunk,  or  sometimes  partly  or  wholly  by  an  inde- 
pendent opening  into  the  great  veins  (Figs.  4974  and 
4994). 

In  the  horse  and  ox  the  glands  of  the  neck  are  approx- 
imately like  those  of  man  ;  but  In  the  cat,  dog,  and  rab- 
bit there  is  but  a  single  ental  cervical  lymphatic  gland, 
and  the  jugular  trunk  is  usually  large  and  long,  and 
not  Infrequently  opens  partly  or  wholly  into  the  vein 
independently  (Figs.  4993,  4994,  4996,  and  4998). 

Lymphatic  Vessels  of  the  Thoracic  Limb  (Arm  and 
Shoulder). — The  lymphatics  of  the  arm  and  shoulder 
form  an  ectal  and  ental  set,  as  in  most  parts  of  the  body. 
The  lymphatics  of  the  hand  arise  by  a  complex  net-work 
on  the  dorsal  and  palmar  surface  of  the  fingers,  and  ex- 
tend toward  each  side  of  the  finger,  where  they  unite  into 
two  or  three  anastomosing  trunks  which  follow  the  di- 
rection of  the  collateral  arteries  to  the  hand  when  they 
reach  the  dorsal  surface.  From  the  palm  many  vessels 
wind  round  both  edges  to  the  dorsal  side  also  ;  but  many 


next  the  wrist  extend  directly  upon  the  ventral  or  flexor 
aspect  of  the  arm  and  extend  to  the  axillary  region. 
The  trunks  on  the  dorsum  of  the  hand  and  the  extensor 
side  of  the  entire  arm  gradually 
wind  round  to  the  flexor  surface 
in  their  course  to  the  axilla. 
Most  of  the  vessels  enter  directly 
the  axillary  glands,  but  a  few  of 
those  from  the  fourth  and  fifth 
fingers  and  the  ulnar  side  of  the 
anti-brachium  traverse  one  or 
two  glands  (ectal  brachial  or  su- 
pra-epitrochlear  glands  in  the 
flexure  of  the  elbow.  Pig.  4978) 
before  proceeding  to  the  axillary 
glands.-  Frequently,  if  not  con- 
stantly, one  or  more  trunks  fol- 
low the  cephalic  vein  and  go  to 
the  subclavian  glands  instead  of 
going  to  the  axilla,  and  not  in- 
frequently there  is  a  gland  in  the 
course  of  these  near  the  insertion 
of  the  deltoid,  or  even  farther 
along  (13  of  Fig.  4978  ;  see  also 
Fig.  4980) .  The  ectal  lymphatics 
of  the  shoulder  either  join  the 
trunk  following  the  cephalic  vein 
or  extend  round  to  the  axilla. 
The  ental  lymphatics  of  the  arm 
arise  in  the  deep  structures  and 
follow  the  principal  blood-vessels 
much  more  closely  than  do  the 
ectal  lymphatics.  In  the  anti- 
brachium  there  are,  therefore, 
three  groups  following  the 
radial,  ulnar,  and  interosseous 
blood-vessels.  There  are  occa- 
sionally a  few  small  lymphatic 
glands  in  the  antibrachium  (an- 
tibrachial  glands)  through  which 
a  part  of  the  vessels  pass ;  but 
usually  none  are  reached  until 
in  the  flexure  of  the  elbow, 
where,  extending  along  the  bra- 
chial vessels,  there  are  regularly 
met  three  or  four  glands  (ental 
or  deep  brachial  glands),  which 
most  of  the  vessels  traverse. 
Before  reaching  the  axillary 
according  to  most  au- 


PlG.  4977. — Ectal  Lymphatics 
of  a  Finger.  (Sappey.)  To 
show  the  extreme  abun- 
dance of  the  lymphatics  and 
the  fineness  of  the  net-work 
on  the  end  and  the  palmar 
aspect,  also  that  the  vessels 
from  both  the  dorsal  and 
ventral  surfaces  extend  to 
the  side  where  two  or  three 
considerable  trunks,  parallel 
with  the  collateral  artery, 
convey  the  lymph  toward 
the  hand.  By  comparing 
Fig.  4978,  it  will  be  seen 
that  these  trunks  always  ex- 
tend upon  the  dorsum  of 
the  hand. 

thors,  there  is  a  free  anastomosis 

between  the  ectal  and  ental  lymphatics  at  the  wrist  and 

elbow,  but  Sappey  denies  any  such  anastomosis. 

According  to  the  description  of  most  veterinarians,  the 
lymphatics  of  the  arm  and  shoulder  of  the  horse  and  ox 
are  quite  comparable  with  those  of  man  both  as  to  glands 
and  vessels,  except  that  there  is  a  large  lymphatic  gland 
in  the  fold  between  the  scapula  and  the  neck — the  pre- 
scapular  gland.  In  the  dog  and  cat  the  arrangement  is 
exceedingly  simple.  All  of  the  vessels,  except  a  few  cu- 
taneous ones  whose  course  is  somewhat  irregular,  which 
can  be  injected  from  the  pads  of  the  manus  (forepaw), 
finally  extend  upon  the  dorsum  of  the  foot,  and  extend 
from  there  by  two  or  more  frequently  anastomosing 
trunlis  along  the  radial  nerve  to  the  elbow,  and  then  fol- 
low the  cephalic  vein  to  the  prescapular  gland,  no  axil- 
lary glands  being  present  (Figs.  4993  and  4995).  Occa- 
sionally, in  the  cat,  one  or  more  branches  turn  in  the 
bend  of  the  elbow  to  follow  the  brachial  vessels  to  the 
axilla,  and  finally  enter  the  nearest  pectoral  gland. 

In  the  rabbit,  vessels  likewise  follow  the  radial  nerve 
to  the  elbow,  then  extend  obliquely  around  the  radial 
side  of  the  brachium  to  the  axillary  glands.  Other 
trunks  follow  the  large  blood-vessels,  and  enter  the  ax- 
illary glands.  The  lymphatic  vessels  of  the  arm,  what- 
ever their  course,  traverse  but  a  single  gland  in  the  dog 
and  cat,  sometimes  two  glands  in  the  rabbit. 

Lymphatic  Glands  of  the  Arm  and  Shoulder. 
— Ectal  brachial  glands  (Glandiilce  brachiales  ectales,  s.  su- 
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perficiales,  s.  cnUtaks  superjiciales,  s.  aupratrocldeares) ,  two  glands  often  found  in  the  course  of  part  of  the  trunks 
from  the  fourth  and  fifth  finger  and  the  ulnar  side  of  the  arm.  The  gland  in  the  course  of  the  trunk  following  the 
cephalic  vein  has  not  been  named. 

The  ental  glands.     There  are  sometimes  a  few  in  the  antibrachium  {Glandulce  lymphaticm  antibrachiales),  through 
■vrhich  traverse  the  enlal  antibrachial   lymphatics,  on  their  way  to  the  ental  brachial  glands,  {Glanduke  lymphaticm 

hradhiales  entales,  s.  profund<E,  s.  cubitales  profundce,  s.  humerarice).     These  are 
^  just  proximal  of  the  elbow-joint  on  the  brachial  vessels.     Through  them  pass 

part  of  the  ental  lymphatics. 

The  axillary  lymphatic  glands  [Glandutce  lymphatics  aayiUares,  Fig.  4980)  are 
situated  in  the  axillary  region  around  the  great  vessels  and  nerves,  and  cov- 
ered by  the  pectoral  muscles  and  extending  from  the  edge  of  the  great  pec- 
toral into  the  subclavian  fossa,  where  they  are  in  communication  with  the 
supraclavicular  glands.  All  the  lymphatic  vessels  of  the  arm  and  most  of  those 
of  the  shoulder  enter  these  glands  ;  also  many  from  the  supra-umbilical  part 
of  the  abdomcD,  side,  and  back  ;  also  the  lymphatics  of  the  mammary  gland 
and  the  other  structures  of  the  breast,  including  the  efferent  vessels  of  the 
pectoral  lymphatic  glands.  The  efferent  trunk  {truncvs  gtihclatius)  is  one  of 
the  important  tributaries  of  the  common  lymphatic  trunks. 

In  the  dog  and  cat  no  axillary  glands  are  present,  all  the  trunks  going  to 
the  prescapular  gland  (glandula  prescapulaHs)  (Figs.  4992-4996).  In  the  rab- 
bit all  go  to  axillary  glands  more  nearly  as  in  man  (Fig.  4997  and  4998). 

Lymphatic  Vessels  of  the  Pelvic  Limb. — The  ectal  lym- 
phatics of  the  foot,  leg,  and  thigh,  are  almost  precisely 
like  those  of  the  hand  and  arm.  The  vessels  of  the  toes 
and  sole  extend  mostly  to  the  dorsum  of  the  foot,  and 
then  wind  round  the  leg  to  the  inguinal  region,  and 
enter  the  subcutaneous  inguinal  lymphatic  glands  (Figs, 
4979  and  4980).  A  limited  number  of  vessels  from 
the  heel  and  fibular  side  of  the  foot  accompany  the 
short  saphenous  vein  to  the  popliteal  space  where  they 
enter  the  popliteal  glands  and  join  the  ental  lymphatics. 

The  subaponeurotic  or  ental  lymphatics  also  resemble 
those  of  the  arm,  following  the  main  vascular  trunks  ; 
hence  in  the  crus  there  are  three  groups  :  one  on  the  ex- 

FiG.  4978. — Ectal  Lymphatics  of  tbe  Hand  and  Arm.  (Sappey,  Atlas.) 
To  show  the  number  and  course  ot  the  trunks,  and  the  fineness  of  the 
net-work  in  the  hand  and  arm.  Except  a  small  area  around  the 
shoulder  and  in  the  axilla  where  the  skin  is  removed,  the  lymphatics 
are  represented  as  if  the  skin  were  transparent,  f  A),  Ventral  aspect 
of  the  right  arm.  1, 1,  Net-work  of  lymphatics  on  the  palmar  aspect  of 
the  fingers  ;  2,  2,  the  collateral  tmnks  on  each  side  of  the  fingers — the 
collecting  truncules  from  both  palmar  and  dorsal  side  wind  round  the 
finger  to  the  edge  and,  imiting  into  two  or  more  trunks  (Fig.  4977),  ex- 
tend upon  the  dorsum  of  the  hand  ;  3,  3,  tnmks  coming  from  the  palm 
to  join  those  from  the  thumb  ;  4,  4,  collecting  trunks  from  the  distal 
part  of  the  palm  which  wind  round  between  the  fingers  to  reach  the 
dorsal  surface  (see  B)  ;  5,  5,  collecting  trunk?  at  the  ulnar  side  of  the 
hand,  likewise  winding  round  upon  the  dorsal  surface  ;  6,  6,  collecting 
trunks  from  the  palm  next  the  wrist — they  extend  directly  along  the 
flexor  aspect  of  the  arm  ;  7,  7,  lai^e  trunks  formed  by  the  union  of 
many  of  those  from  the  palm  and  thumb  ;  S,  8.  trunks  winding  round 
the  radial  side  of  the  antibrachium  from  the  extensor  to  the  flexor 
Bide ;  9,  9,  similar  trunks  winding  round  the  ulnar  side  of  the  anti- 
brachium, from  the  dorsal  or  extensor  to  the  ventral  or  flexor  side  ;  10, 
lymphatic  trunks  curving  round  from  the  dorsal  or  extensor  to  the 
ventral  or  flexor  side  of  the  brachium  to  enter  the  axillary  glands ;  11, 
trunk  following  the  course  of  the  cephalic  vein  and  traveraing  the 
gland  at  13  ;  12,  12.  trunks  winding  round  the  arm  and  shoulder  to 
join  the  gland  on  the  cephalic  vein  ;  14,  14,  lymphatic  trunk  accom- 
panying the  cephalic  vein  and  entering  the  subclavian  glands  ;  15,  ves- 
sels from  the  scapular  region  to  the  trunk  accompanying  the  cephalic 
vein ;  16,  cephalic  vein  in  the  furrow  between  the  deltoid  and  pecto- 
ral muscles;  17  and  20,  ecto-brachial  or  supra-epi trochlear  lymphatic 
glands — through  thcj'e  pass  part  of  the.  vessels  from  the  little  finger 
and  the  ulnar  side  of  the  arm  ;  18,  19,  trunk  entering  the  more  distal 
and  joining  the  two  erlands— the  efferent  trimk  from  20  is  one  of  the 
largest  of  the  arm, ,  it  penetrates  the  tissues,  and  accompanies  the 
basilic  vein  to  the  axillary  glands;  21,  21,  collecting  trunks  extend- 
ing toward  the  axilla :  23,  22,  cut  edge  ot  the  skin  ;  23,  23,  brachial 
aponeurosis ;  24.  axillary  lymphatic  glands  showing  through  the  apo- 
neurosis :  25,  axillary  aponeurosis  covering  the  glands ;  26,  border  of 
the  axillary  space  formed  by  the  teres  and  latis-smus  muscles;  27, 
clavicular  fascia  of  the  pectoralis  separated  from  the  deltoid  by  the 
groove  containing  the  cephalic  vein  Avith  its  accompanying  lymphatic 
trunk  ;  28,  sternal  fascia  of  the  pectoralis  ;  29,  border  of  the  pectoralis, 
forming  also  the  border  of  the  axilla ;  30,  30,  30,  points  on  the  bra- 
chium and  antibrachium  where  the  fine  net-work  of  vessels  has  been  in- 
jected—in a  completely  injected  preparation  the  entire  skin  would  be 
covered  with  such  a  net-work.  (B),  Ulnar  side  of  the  hand  and  exten- 
sor aspect  of  the  antibrachium  and  part  of  the  brachium,  to  show  that 
the  trunks  from  the  fingers  and  palm  extend  largely  upon  the  dorsal  as- 
pect and  then  wind  round  the  arm  to  reach  the  ventral  or  flexor  aspect. 
1,  1,  1,  Lymphatics  of  the  fingei-s,  the  collecting  trunks  extending 
upon  the  dorsum  of  the  hand  ;  2,  2,  vessels  on  the  dorsum  of  the 
hand ;  3,  3,  lymphatic  trunks  winding  round  the  ulnar  side  of  the 
antibrachium  to  reach  the  flexor  Eispect;  4,  4,  4,  vessels  winding 
round  the  radial  side  of  the  antibrachium  to  reach  its  flexor  surface  ; 
5,  5,  vessels  on  the  brachium  curving  round  to  the  axilla  ;  6,  group  of 
vessels  converging  toward  the  axillary  lymphatic  glands  ;  7,  Ij-mphatic 
net-work  at  the  convexity  of  the  elbow ;  8,  8,  8,  spots  in  which  the  fine 
lymphatic  net-work  of  origin  is  shown. 


Fig.  4978. 
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tensor  side  of  the  crus  following  the  anterior  tibial  vessels,  and  sometimes  traversing  one  or  two  anterior  tibial  glands 
at  about  the  middle  of  the  crus.  The  lymphatics  penetrate  the  interosseous  ligament  near  the  knee  to  enter  the  pop- 
liteal glands.  The  other  two  groups  follow  the  peroneal  and  posterior  tibial  blood-vessels  to  the  popliteal  glands. 
After  traversing  the  popliteal  glands  the  lymphatics  follow  the  femoral  vessels  to  the  inguinal  region,  where  they 
enter  the  ental  inguinal  glands  and  after  traversiiig  these  accompany  the  femoral  vein  and  artery  into  the  abdomen 
to  the  iliac  glands.     Besides  these  there  are  lymphatic  trunks  accompanying  the  sciatic  and  gluteal  vessels,  which 

traverse  one  or  more  small  glands,  gluteal  and  ischiadic  glands,  at  the  sa- 
cro-sciatic  foramen  and  then  enter  the  hypogastric  glands.  The  trunk  fol- 
lowing the  obturator  artery  constantly  traverses,  according  to  Cruveilhier,  a 
considerable  gland  {glandula  foraminis  obturatorii)  before  entering  the  hy- 
pogastric glands. 

In  the  dog,  cat,  and  rabbit  there  is  the  same  simplicity  of  the  lymphatic 
trunks  as  pointed  out  for  the  arm.  Injections  into  the  pad  of  the  pes  (hind 
paw)  demonstrate  vessels  on  the  dorsum  and  great-toe  side  of  the  foot.  Part 
of  these  trunks  follow  the  course  of  the  long  saphenous  vein,  others,  usually 
larger  trunks,  wind  round  the  calf,  with  the  short  saphenous  vein,  to  the 
popliteal  space  and  enter  a  popliteal  gland  (Figs.  4993,  33).  In  the  rabbit, 
branches  extend  to  the  popliteal  space  from  both  sides  of  the  crus  (Fig.  4997). 
From  the  popliteal  gland  the  main  efferent  vessels  in  all  pass  between  the 
peroneal  and  tibial  nerves,  and  accompany  the  femoral  artery  and  vein, 
freely  anastomosing  with  the  trunk  along  the  saphenous  artery.  No  ingui- 
nal glands  are  present,  and  the  vessels  extend  directly  to  the  lumbar  glands 
(Fig.  4980,  S3  and  34). 

Lymphatic  Glands  in  the  Leg. — The  most  distal  gland  is  the  tibialis  an. 
terior,  situated   on  the  interosseous  ligament  near  the  middle  of  the  crus. 
Through  it  pass  the  ental  trunks,  following  the  anterior  tibial  vessels  on  their 
way  to  the  popliteal  glands.    This  gland  is  frequently  absent.    The  popliteal 
glands  {GlandulcB  popUiece,  Fig.  4979)  are  in  the  fat  in  the  popliteal  space. 
Two  are  near  the  surface  and  receive  the  lymphat- 
ics  accompanying  the  short  saphenous  vein.    Their 
efferent  trunks  pass  to  the  two  more  deeply  situ- 
ated glands  around  the  popliteal  blood-vessels  ; 

Fig.  4979. — Ectal  Lymphatics  of  the  Foot  and  Leg,  to  show  the 
Origin,  Number,  and  Course  of  the  Lymphatic  Trunks,  and 
the  Popliteal  and  Inguinal  Lymphatic  Glands.  The  skin  is 
represented  as  transparent,  except  where  removed  in  the  pop- 
liteal space  and  in  the  inguinal  region.  (Sappey,  Atlas.)  A, 
The  tibial  side  of  the  foot  and  entire  leg.  ],  1,  Truncules 
arising  from  the  sole,  great  toe,  and  side  of  the  foot ;  2,  2, 
trunks  arising  at  the  toes  and  extending  across  the  dorsum  of 
the  foot  to  reach  the  tibial  side  of  the  leg  ;  3,  great  trunk  aris- 
ing from  the  plantar  aspect  near  the  instep,  and  skirting  the 
tibial  or  internal  malleolus  on  its  way  to  the  inguinal  region  ; 
4,4,4,  trunks  coming  from  the  heel  and  extending  along  the 
ankle  and  leg ;  5,  6,  and  0,  6,  trunks  extending  along  the  crus 
parallel  with  the  calf  ;  7,  7,  7,  7,  tininks  winding  round  the 
edge  of  the  tibia  to  reach  the  tibial  or  inside  of  the  leg  ;  8,  8, 
lymphatic  trunks  winding  round  the  knee  to  reach  tbe  inside 
of  the  leg.  They  are  very  tortuous  when  the  knee  is  extend- 
ed, moie  nearly  straight  when  it  is  flexed  ;  9,  9,  trunks  curv- 
ing round  from  the  extensor  side  of  the  meros,  or  thigh,  to 
reach  the  inguinal  glands ;  10,  10,  10,  10,  numerous  trunks 
winding  round  from  the  flexor  side  of  the  thigh  to  the  ingui- 
nal glands;  11, 11,  11,  trunks  curving  round  from  the  exten- 
sor side  of  the  thigh  to  the  inguinal  g!ands  ;  19,  12,  trunks 
from  the  gluteal  region  ;  1 3,  13,  trunks  from  the  perineal  and 
anal  region  to  the  inguinal  glands;  14,  trunks  from  the  scro- 
tum (of.  Fig.  4980) ;  15,  trunk  from  the  penis ;  16,  the  liirge 
distal  ganglion  of  the  ectal  inguinal  group,  into  which  enter  so 
many  of  the  trunks  of  the  leg  ;  37,  another  large  gland  at  the 
same  level ;  18,  large  efferent  trunk  from  36  ;  it  followe  the 
course  of  the  femoral  arteiy  ;  19,  lymphatic  trunks  following- 
the  coarse  of  the  femoral  vein  ;  20,  large  gland  receiving  many 
of  the  trunks  from  the  extensor  sides  of  the  thigh  ;  21,  gland 
receiving  many  of  the  trunks  from  the  flexor  side  of  the  thigh  ; 
22,  22,  cut  end  of  the  vena  saphena  magna  ;  23,  ganglion  in 
the  groin  to  which  extend  many  of  the  lymphatics  from  the 
penis  (cf.  Fig.  4980)  ;  24,  large  corner  ganglion  receiving  most 
of  the  trunks  winding  round  the  ilium  from  the  lumbar  and 
gluteal  region ;  2,'},  25,  proximal  row  of  glands  in  the  fold  of 
the  groin  to  which,  extend  many  of  the  trunks  from  the  ven- 
tral wall  of  the  abdomen ;  27,  inguinal  ring  with  the  contained 
spermatic  cord. 

B.  Flexor  Aspect  of  the  Distal  Half  of  the  Leg.  1,  1, 
Trunks  from  the  heel  and  flbular  side  of  the  foot :  2,  2,  two 
lymphatic  trunks  following  the  course  of  the  vena  saphena  to- 
the  popliteal  glands  ;  3  and  5,  the  two  lymphatic  trunks,  3  on 
the  fibular,  5  on  the  tibial  side  of  the  vein ;  6,  vena  saphena 
parva ;  7  and  &,  cut  edge  of  the  skin,  and  aponeurosis  removed 
to  bring  the  popliteal  glands  into  view ;  9,  great  trunk  on  the 
fibular  side  of  the  crus;  it  follows  the  contour  of  the  calf,  and 
by  its  branches  furnishes  nearly  all  the  trunks  on  the  flbular 
or  outside  of  the  crus;  10-12.  bifurcations  and  branches  of  9; 
13,  13,  trunks  on  the  tibial  side  of  the  crus.  They  curve 
round  to  the  inner  side  of  the  leg,  and  extend  to  the  inguinal 
glands  ;  14  and  16,  trunks  on  the  fibular  side  of  the  thigh^ 
which  wind  round  to  the  extensor  aspect,  and  then  to  the  in- 
guinal glands  (cf.  11  in  A) ;  15,  large  trunks  on  the  tibial  or 
inside  of  the  knee,  on  its  way  from  the  heel,  crus,  and  thigh, 
to  the  inguinal  glands;  16  and  17,  trunks  winding  round  the 
FiQ    4979.  thigh  in  opposite  directions  to  reach  tbe  inguinal  glands. 
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tlirougli  the  deeper  ones  pass  all 
the  ental  vessels  of  the  foot  and 
crus  and  part  of  those  from  the 
knee.  The  efferent  vessels  pass 
■with  the  femoral  blood-vessels 
to  the  inguinal  glands. 

Inguinal    glands     (Glandulm 
lymphaiicminguinales,  Figs  4979 
and  4980). — There  are  two  lay- 
ers of  these — the  ectal 
or  subcutaneous  and 
the  ental  or  sub- 
aponeurotic. 

The  ectal  ingui- 
nal glands, 
forming 
an   oblong 
irregular 
four -sided 
figure  with 
one  border 
next   Pou- 
part's  liga- 
ment. The 
afferent 
vessels  are 
the  ectal 
lymphatics  ,3. 
of  the  en- 
tire leg,  the  sub- 
umbilical  part  of 
the  body,  and  the 
external    genitalia 
efferent  vessels   tr.ivci^c 
the  cribriform  apciicuri) 
sis  and  enter  the  deep  or 
ental  inguinal  glands;  fre 
quently  a  few  trunks  pass 
into  the  body  cavity  and 
join  the  iliac  glands. 

The  ental  inguinal  glands 
are  situated  along  the  fem 
oral  artery  and  vein  in  the 
inguinal  region  and  are  usu 
ally  three  or  four,  although 
in  number  there  may  be  six 
or  seven.  They  are  covered 
by  the  femoral  fascia  and 
are  in  intimate  contact  with 
the  femoral  vessels ;  one  of 
them  is  found  almost  con 
stantly  in  the  mouth  of  the 
inner  femoral  or  crural 
ring,  which,  according  to 
Henle,  it  assists  in  closing 
The  afferent  vessels  of  this 
group  are  derived  from  the 
ental  lymphatics  of  the  foot, 
crus,  and  thigh  (in  part) ; 
the    efferent  trunks   from 


the  popliteal  and  most  of  those  from  the  ectal  in- 
guinal glands. 
A  part  of  the  efferent  vessels  traverse  the  ab- 

d  ominal 
;J6      wall  with 
the   femo- 
ral artery, 
but    most 
of  them  ac- 
c  o  m  pany 
the   femo- 
ral vein 
-*    t  h  r  ough 
the  crural 
canal. 
They    join     the    iliac 
glands,  sending  a  few 
branches,    however,    to 
,     the  hypogastric  glands. 
In  the  larger  domestic 
animals  (horse  and  ox)  the 
glands  of  the  leg  are  about 
as  numerous  as  in  man, 
but  with  the  cat,  dog,  and 
rabbit  they  are  represented 
only  by  the  popliteal  gland, 
the  inguinal  glands  "being  ab- 
sent, unless  the  gland  on  the 
'    external    epigastric     vessels 
'    may  represent  the  ectal  ingui- 
nal glands.   As  the  iliac  glands 
are  also  absent,   vessels  may 
pass  from  the  foot  {i.e.,  those 
accompanying    the    saphenous 
artery)   directly  to  the  lumbar 
glands   (Figs.   4993,  4995,    and 
4997) 

Ltmphatics  Op  the  Abdomen 
andExtebnal  Genitalia.— The 
ectal  lymphatics  of  the  abdomen 
have  three  quite  sharply  defined 
areas  of  origin,  and  from  these 
the  vessels  extend  in  opposite 
directions.     The  areas  are  the 
dorsimeson,  the  ventrimeson, 
and    a    somewhat    irregular 
zone  surrounding  the  body 
at  the  level  of  the  umbilicus 
(Fig.    4980).     The  vessels 
cross  these  boundaries  and 
interdigitate  in  a  complex 
manner ;     frequently    a 
puncture    made   in    the 
boundary  will  give  rise  to 
an  injection  in  both  direc- 
tions, although  injections 
made  at  either  side  would 
inject    only    the    corre- 
sponding  side.    In  the 
lower  animals  especially 


Fio.  498(1.— Ectal  and  Cutaneous  Lymphatics  of  the  Trunk  and  External  Genitalia  and  the  Ectal  Inguinal  and  Axillary  Glands  to  which  they  Extend. 
The  finest  net-work  has  been  omitted  for  clearness,  and  the  skin  is  represented  as  transparent ;  in  the  inguinal  region  it  has  been  removed,  and  in 
the  axillary  region  a  part  of  the  great  pectoral  has  also  been  removed  to  expose  the  glands.  (Sappey,  Atlas.)  1, 1.  The  distal  glands  of  the  ectal  in- 
guinal group— into  these  enter  nearly  all  of  those  from  the  foot,  crus,  and  thigh ;  2,  2,  median  or  inner  glands  of  this  group — to  these  come  many  of 
the  trunks  from  the  tibial  or  upper  and  inner  aspect  of  the  thigh ;  3,  gland  near  the  cut  end  of  the  vena  saphena  magna,  which  receives  most  of 
the  lymphatics  from  the  median  gluteal,  the  anal  and  the  perineal  regioni?,  and  the  scrotum ;  4,  a  large  gland  forming  the  proximal  and  median  cor- 
ner of  the  ectal  inguinal  group — it  receives  the  lymphatics  from  the  penis,  or,  in  the  female,  from  the  clitoris  and  part  of  the  labia ;  5,  the  lateral  or 
outer  gland  of  this  group,  receiving  many  vessels  from  the  thigh  ;  6,  fi,  proximal  glands  next  the  abdomen — they  receive  the  lymphatics  from  the 
ventral  suburabilical  region  ;  7,  large  gland  forming  the  lateral  and  proximal  angle  of  the  inguinal  group — to  it  extend  the  trunks  from  the  lumbar, 
gluteal,  and  partly,  also,  from  the  abdominal  region  :  8,  8,  lymphatics  of  the  scrotum  ;  9,  vessels  from  the  prepuce  ;  10,  10,  vessels  from  the  integu- 
ment of  the  penis,  extending  along  the  lateral  and  dorsal  aspect  of  the  organ  ;  11,  11,  vessel  making  a  circle  around  the  corona  of  the  glans — ordi- 
narily these  unite  to  form  a  single  dorsal  vessel,  but  here  they  remain  separate  and  extend  in  a  parallel  course  to  the  pubis,  where  each  one  tunifl  to 
the  corresponding  inguinal  gland  ;  12  and  13,  the  two  trunks  from  the  corona  of  the  glaas— when  these  unite  into  one  they  bifurcate  opposite  the 
pubis  and  extend  to  the  two  sides  as  do  these  independent  trunks ;  14,  14,  snbumbilical  lymphatics  of  the  abdomen—they  interdigitate  at  the  ven- 
trimeson with  those  from  the  right  side  of  the  body,  just  as  is  shown  for  those  extending  toward  the  axilla,  so  that  in  this  intermediate  area  an  in- 
jection might  fill  the  vessels  going  in  both  directions,  although  there  might  be  no  true  anastomoses  of  the  two  groups  of  vessels  ;  15, 15,  subumbilical 
lymphatic  trunks  ;  16,  16,  trunks  arising  from  the  lumbar  and  gluteal  region  ;  17.  17,  area  or  zone  where  the  subumbilical  and  thoracic  lymphatics 
interdigitate  ;  18, 18,  area  of  interdigitating  vessels  along  the  ventrimeson  ;  19,  19,  19,  19,  19,  19.  beginnings  of  the  trunks  along  the  ventrimeson  ; 
20,  20,  trunks  on  the  lateral  aspect  of  the  thorax  on  their  way  to  the  axilla  ;  21,  21,  21.  ti-unks  from  the  dorsal  part  of  the  thorax,  on  their  way  to 
the  axillary  glands  ;  22,  22,  trucks  from  the  mammary  region  (of.  Fig.  49S5) ;  23,  28,  trunks  from  the  dorsal  scapular  region ;  24,  24,  trunks  from  the 

.  arm  (cf .  Fig.  4978)  ;  25,  large  trunk  from  the  ectal  brachial  or  supra-epitrochlear  glands  (cf.  Fig.  4978)  ;  26,  trunk  accompanying  the  cephalic  vein 
and  terminating  in  the  subclavian  glands  (cf.  Fig.  4978) ;  27,  cut  through  the  tissues  to  bring  into  view  the  axillary  gland ;  28,  axillary  lymphatic 
glands — only  part  of  them  are  exposed ;  29,  29,  vessels  from  the  dorsal  and  lateral  aspects  of  the  neck— they  terminate  in  the  supraclavicular  glands. 
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investigated  for  this — cat  and  opossum — the  communica- 
tion from  side  to  side  is  more  intimate,  an  injection  of 
one  side  often  filling  that  of  the  other.  This  is  especially- 
marked  opposite  the  pubis  of  the  opossum,  where  there 
is  constantly  a  large  transverse  lymphatic,  recalling  the 
transverse  vessels  between  the  jugular  veins. 

As  seen  in  Fig.  4980,  the  lymphatics  of  the  subumbilical 
region  of  the  body  extend  in  the  most  direct  manner  on 
the  abdomen  to  the  inguinal  or  the  axillary  glands. 
Those  from  the  lumbar  and  gluteal  regions  extend 
around  in  great  curves,  often  following  the  crest  of  the 
ilium,  to  the  lateral  inguinal  glands.  Others  from  the 
gluteal  region  curve  round  the  nates  to  the  perineal  and 
anal  regions,  finally  to  join  the  perineal  and  anal  vessels 
and  extend  with  them  to  the  median  glands  of  the  ectal 
inguinal  group. 

The  lymphatic  net-work  around  the  anal  opening  is 
very  dense  and  is  continuous  with  the  lymphatics  of  the 
rectum.  Those  of  the 
perineum  are  less  dense. 
From  both  these  regions 
the  vessels  wind  round  the 
thigh  to  the  median  or  in- 
ner of  the  ectal  inguinal 
glands.  In  the  female  the 
number  of  the  trunks  from 
the  perineum  is  reduced 
apparently  in  direct  pro- 
portion to  the  reduction  in 
area  of  the  region.  The 
lymphatics  of  the  external 
genitalia  of  the  male  are 
naturally  divisible  into 
those  of  the  scrotum  and 
the  penis.  The  vessels  of 
the  scrotum  are  very  nu- 
merous, perhaps  more  so 
than  in  any  other  equal 
area  of  integument  in  the 
body.  As  in  the  trunk,  the 
meson — -here  indicated  by 
the  raphe — forms  a  natu- 
ral dividing  line  for  the 
two  sides.  The  vessels 
extend  in  great  curves, 
partly  to  the  pubis  and 
partly  on  the  thigt,  to 
enter  the  median  row  of 
ectal  inguinal  lymphatic 
glands  ;  those  on  the  thigh 
communicating  with  the 
vessels  from  the  perineum, 
and  those  of  the  pubis  with 
the  cutaneous  vessels  of 
the  penis.  The  vessels  of 
the  integument  of  the  pe- 
nis, commencing  on  both 
surfaces  of  the  prepuce 
and  from  the  line  of  the 
urethra,  wind  round  the 
two  sides  to  the  so-called 


Fig.  4981. — Human  Penis,  opened 
Longitudinally  to  show  the  Ure- 
thral Lymphatics.  (Sappey,  Atlas.) 
1,  1,  The  verj-  abundant  longitudi- 
nal net-work  of  vessels  in  the  ure- 
thral mucosa  ;  2,  continuity  of  the 
urethral  lymphatics  with  those  of 
the  glans  at  the  meatus  urinarius ; 
.S,  3,  3,  trunks  traversing  the  ure- 
thral wall  opposite  the  fraenura  and 
joining  those  of  the  glans ;  4,  4,  4, 4, 
trunks  from  the  periphery  of  the 
glans  joining  those  from  the  ure- 
thra ;  5,  6,  large  trunks  formed  by 
the  union  of  the  urethral  lymphat- 
ics and  those  from  the  glans,  they 
penetrate  the  substance  of  the  penis 
and  follow  the  deep  blood-vessels 
to  the  pubis,  whence,  according  to 
Sappey,  they  extend  to  the  ingui- 
nal, but,  according  to  many  au- 
thors, to  the  hypogastric  lymphatic 
glands  ;  6,  6,  lymphatics  of  the  in- 
tegument of  the  penis. 


dorsum  of  the  organ  when 
they  extend  toward  the 
pubis,  and  curve  laterally  toward  the  two  sides  to  enter 
the  large  gland  forming  the  corner  of  the  ectal  group 
(Fig.  4981).  The  lymphatics  of  the  glans  penis  are  ex- 
ceedingly numerous,  and  in  several  superimposed  layers 
of  net-works.  The  collecting  trunks  converge  toward 
the  fraenum  preputii,  where  they  are  joined  by  the  trunks 
from  the  urethra. 

The  urethral  lymphatics  begin  at  the  prostate,  anas- 
tomose with  the  prostatic  lymphatics,  with  the  net-work 
of  the  ejaculatory  canals,  and  through  them  with  the 
vesicuUe  seminales.  They  extend  to  the  meatus  urinarius, 
forming  a  hollow  cylindrical  net-work  of  large,  densely 
packed  lymphatics  (Fig.  4981),  which  reaches  its  greatest 
development  opposite  the  fossa  navicularis.  Opposite 
the  fraenum  two  or  three  trunks  penetrate  the  urethral 
wall  and  join  the  trunks  from  the  glans,  then  penetrate 


the  substance  of  the  penis  and  reach  the  dorsal  aspect  of 
the  corpus  spongiosum,  where  the  trunks  of  the  two  sides 
usually  unite  into  one,  which  follows  the  course  of  the 
deep  blood-vessels  to  the  pubis,  when  it  again  divides, 
sending  a  branch  to  each  side,  finally  to  terminate  in  the 
large  median  gland  of  the  ectal  inguinal  group  (Fig.  4980). 
According  to  most  authors  the  urethral  and  glandular 
lymphatics  of  the  penis  follow  the  internal  pudic  blood- 
vessels into  the  abdomen  and  enter  the  hypogastric  glands. 
But  Sappey  is  very  definite,  both  in  his  atlas  and  anat- 
omy, in  stating  that  they  enter  the  large  gland,  forming 
the  corner  of  the  ectal  group. ' 

The  external  genitalia  of  the  female  very  closely  re- 
semble those  of  the  male  in  their  arrangement  and  termi- 
nation. The  collecting  trunks  from  the  clitoris  and  the 
surrounding  parts  extend  nearly  directly  to  the  pubis, 
where  they  curve  to  the  right  and  left,  and  terminate  in 
the  large  median  gland,  forming  the  corner  of  the  ectal 
inguinal  group,  and,  according  to  Krause,*  they  also  com- 
municate with  the  lymphatics  of  the  round  ligament  of 
the  uterus.  The  lymphatics  of  the  female  urethra  are 
less  abundant  than  in  the  male.  The  trunks  from  the 
■urethra,  meatus  urinarius,  labia,  and  the  external  or  in- 
ferior fourth  of  the  vagina  extend  laterally  to  reach  the 
vulvo-crural  fold,  in  which  they  wind  around  the  thigh, 
with  a  few  small  trunks  from  the  perineum  to  the  median 
of  the  ectal  inguinal  glands,  only  a  few  reaching  the 
large  corner  gland  to  which  so  many  from  the  male  gen- 
italia extend. 

The  ental  lymphatics  of  the  abdominal  wall  and  the 
lumbar  part  of  the  trunk  follow  the  deep  blood-vessels  ; 
part,  therefore,  extend  to  the  sternal  and  axillary  glands  ; 
part,  with  the  deep  epigastric  vessels,  to  the  iliac  glands  ; 
part,  with  the  lumbar  and  ileo-lumbar  vessels,  to  the  lum- 
bar glands.  Still  others  follow  the  circumflex  iliac  ves- 
sels, often  traversing  one  or  more  glands  along  the  crest 
of  the  ileum  before  finally  entering  the  iliac  glands. 

With  the  dog,  cat,  and  rabbit,  the  lymphatics  of  the  ab- 
dominal wall,  and  the  external  genitalia  are  as  in  man, 
except  that  the  tendency  to  form  anastomoses  across  the 
meson  is  more  marked,  and  that  there  is  constantly  pres- 
ent along  the  external  epigastric  vessels,  about  opposite 
the  brim  of  the  pelvis,  a  considerable  gland.  To  this 
gland  pass  the  ectal  abdominal  lymphatics,  also  part  of 
those  from  the  elongated  mammary  glands  and  from  the 
external  genitalia.  There  is  another  gland  along  the  ex- 
ternal epigastric  blood-vessels  about  opposite  the  umbili- 
cus, in  the  cat  at  least.  After  traversing  these  glands  the 
efferent  vessels  either  join  or  accompany  the  femoral 
lymphatics  to  the  lumbar  glands.  In  the  cat  they  pene- 
trate the  abdominal  wall  with  the  epigastric  artery,  and 
extend,  in  part,  to  the  hypogastric,  and  in  part  to  the 
iliac  glands  (Fig_.  4992,  2a,  24).  These  glands  may  rep- 
resent the  ectal  inguinal  glands  of  man.  In  the  rabbit 
there  is  also  constantly  present  a  gland  on  the  ilio-lumbar 
vessels,  next  the  abdominal  wall,  and  along  the  edge  of  the 
sartorius  muscle ;  the  efferent  vessels  pass  to  the  lumbar 
glands  (see  22  of  Fig.  4997). 

Lymphatics  of  the  Pelvic  and  Abdominal  Vis- 
cera.— Internal  genitals  of  the  male — testicle,  spermiduct, 
vesiculm  seminales,  and  prostate. — Probably  no  organ  in 
the  masculine  body  is  more  richly  supplied  with  lym- 
phatics than  the  testicle.  Those  of  the  albuginea  are 
sometimes  described  as  the  ectal  lymphatics  of  the  testis. 

They  are  only  moderately  numerous,  and  extend  upon 
the  spermiduct  to  join  those  from  the  testicle  proper. 
Those  of  the  testiole  proper  follow  the  seminal  tubules 
to  the  epididymis,  and  joining  those  of  the  epididymis 
extend  with  the  spermatic  cord  through  the  inguinal 
canal.  After  reaching  the  body  cavity  they  follow  the 
blood-vessels,  and  finally  terminate  in  the  lumbar  glands 
near  the  end  of  the  spermatic  vein. 

The  lymphatics  of  the  testis  of  a  mature  animal  are  ex- 
ceedingly easy  to  inject  by  the  puncture  method,  and  the 
collecting  trunks  accompanying  the  spermatic  vein  are 
so  prominent,  straight,  and  well  supplied  with  valves 
that  they  are  among  the  most  striking  of  the  lymphatic 
trunks  in  the  body. 

The  lymphatics  of  the  spermiduct  are  abundant  at  the 
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Fig.  4982.— Lymphatics  of  the  Kidneys,  Adrenals,  and  Internal  Genitalia  of  a  Girl  of  Thirteen  Tears.  (Sappey,  Atlas.) 
A,  abdominal  aorta  ;  B,  B,  common  iliac  arteries ;  0,  C,  the  external  and  internal  iliac  arteries  formed  by  the  brfurca- 
tion  of  the  common  iliac  ;  D,  posl>cava  ;  B  and  P,  left  and  right  renal  veins ;  G.  common  iliac  veins  ;  H,  H,  ureters : 
I,  out  end  of  the  rectum  ;  K,  uterus;  L,  neck  of  the  uterus  {the  line  points  to  the  os  uteri)  ;  M,  M,  cut  edge  of  the 
vaginal  wall ;  N,  N,  Fallopian  tubes ;  P,  P,  ovaries ;  Q,  Q,  round  ligaments. 

1,  ental  lymphatic  trunks  from  the  kidney  and  the  glauds  of  the  lumbar  plexus  into  which  they  enter  ;  2,  2,  2,  2, 
surface  or  ectal  lymphatics  of  the  kidney  which  extend  first  to  the  lateral  aspect,  and  then  converge  around  the  ends 
of  the  kidney  to  the  hilua,  where  they  join  the  ental  lymphaticB,  or  enter  the  same  group  of  glands  independently ;  a 
3,  vessels  on  the  broad  surface  of  the  kidney  converging  directly  to  the  hilus  to  join  the  ental  lymphatics  ;  4,  gland 
receiving  the  eotal  lymphatics  of  the  caudal  third  of  the  kidney  on  the  right ;  6,  lymphatic  net-work  of  the  adrenal, 
it  freely  anastomoses  with  that  of  the  kidney,  and  many  of  the  trunks  enter  a  gland  situated  in  the  angle  between  the 
adrenal  and  the  kidney  on  the  mesal  aspect ;  6,  lymphatic  gland  through  which  pass  many  of  the  lymphatics  of  the 
adrenal,  and  some  from  the  kidney  :  7,  7,  subovarian  lymphatic  network ;  it  is  joined  by  a  large  trunk  from  the  base 
of  the  uterus,  and  together  they  follow  the  utero-ovarian  vein  to  the  lumbar  lymphatic  plexus ;  8  and  9,  trunks  from 
the  subovarian  net-work  to  lumbar  glands  at  the  termination  of  the  ovarian  vein  ;  10,  lU,  lumbar  glands  reeeivmg 
the  left  ovarian  trunks.  Part  of  these  are  common  to  the  lymphatics  of  the  kidney.  11,  11,  glands  receiving  those 
from  the  right ;  12,  12,  trunks  from  the  base  of  the  uterus  to  the  subovarian  network  ;  13,  18,  trunks  from  the  bor- 
ders and  the  ventral  face  of  the  uterus,  they  extend  to  14,  the  iliac  group  of  glands  :  16,  vessels  arismg  from  the  neck 
of  the  uterus,  the  uterine  mucosa,  the  vaginal  part  of  the  uterus,  and  from  about  three-fourths  of  the  extent  of  the 
vagina,  they  extend  to  16,  the  utero-vaginal  gland ;  17,  17,  efferent  vessels  from  the  utero-vaginal  gland  to  the  Uiac 
glands ;  18  18  vessels  from  the  dorsal  part  of  the  neck  of  the  uterus,  extending  to  the  hypogastric  lymphatic 
glands  ;  19,  trunk  from  the  neck  of  the  uterus  to  a  gland  on  the  body  of  the  fifth  lumbar  vertebra,  its  presence  is  ex- 
ceptional ]  20,  iliac  gland  receiving  an  unusual  trunk  from  the  neck  of  the  uterus. 


ends,  but  very  few 
along  the  middle  part. 
Those  from  the  testi- 
cular half  follow  the 
lymphatics  of  the  tes- 
tis, while  those  from 
the  other  half  join  the 
lymphatics  of  the  ves- 
iculse  seminales.  The 
lymphatics  of  vesicu- 
Ise  seminales  form  a 
close  net-work,  which 
was  first  described  by 
Hewson;  they  unite 
into  two  principal 
trunks.  Those  next 
the  spermiduct  join 
the  lymphatics  of  the 
latter,  and  together 
they  enter  one  of  the 
iliac  glands.  The 
other  trunk  passes  be- 
tween the  prostate  and 
vesiculse  seminales, 
so  as  to  join  an  iliac 
gland.  The  lymphat- 
ics of  the  prostate 
were  discovered  and 
described  by  Sappey 
in  1854,  who  found 
them  abundant,  and 
with  two  collecting 
trunks  on  each  side. 
One  of  the  trunks 
passes  quite  directly 
to  one  of  the  hypogas- 
tric glands,  while  the 
other  extends  upon 
the  walls  of  the  uro- 
cyst,  or  urinary  blad- 
der, and  then  curves 
to  the  side  to  enter 
a  hypogastric  gland.. 
The  trunks  extending 
upon  the  urocyst  were 
■mistaken  by  Mascagni 
and  Ciuikshank  for 
the  lymphatics  from 
the  bladder  itself. 

Internal  Fe male 
Oenitalia  —  Vagina, 
Uterus,  Fallopian 
Tubes,  and  Ovaries. — 
As  described  above, 
the  external  or  infe- 
rior fourth  of  the  va- 
gina sends  its  lym- 
phatics to  the  ectal 
inguinal  glands ;  from 
the  remaining  three- 
fourths  the  collecting 
trunks  extend  toward 
the  uterus,  penetrate 
the  wall  of  the  vagina, 
and  traverse  the  ute- 
ro-vaginal lymphatic 
gland  on  the  way 
to  the  hypogastric 
glands.  Up  to  the 
present,  no  lymphat- 
ics have  been  demon- 
strated in  the  muscu- 
lar wall  of  the  vagina 
in  the  human  being, 
but  their  presence  has 
been  shown  in  that 
of  the  large  domestic 
animals. 

The    uterine    lym- 
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phatics  are  naturally  divided  into  those  of  the  mucosa 
and  those  of  the  muscularis.  Those  of  the  mucosa  are 
difficult  or  impossible  to  demonstrate  in  a  gravid  uterus, 
and  often  so  in  a  non-gravid  adult  uterus,  and  Sappey 
states  that  he  never  succeeded  in  demonstrating  them  in 
the  uterine  mucosa  of  any  of  the  lovrer  animals.  It  is 
only  in  girls  before  puberty  that  these  lymphatics  are 
demonstrable  by  the  ordinary  methods.  No  doubt  they 
exist  in  the  adult  woman,  and  also  in  the  uterine  muco- 
sa of  the  lower  animals,  but  they  have  not  been  satisfac- 
torily demonstrated.  When  demonstrated  in  a  child 
they  showed  a  delicate  net-work  whose  collecting  trunks 
traverse  the  walls  of  the  neck  of  the  uterus  and  enter  the 
utero-vaginal  lymphatic  glands  (15  and  16,  of  Fig.  4983). 
At  the  OS  uteri  they  are  continuous  with  those  on  the 
vaginal  part  of  the  uterus  and  the  vaginal  mucosa. 

The  lymphatics  of  the  uterine  walls  are  numerous  and 
easily  demonstrated  in  most  animals.  The  collecting 
trunks  extend  laterally  in  the  broad  ligament  on  each 
side  to  three  different  groups  of  glands  ;  those  from  the 
summit  follow  the  Fallopian  tubes  out  to  the  ovary,  where 
they  join  the  ovarian  net-work,  and  accompany  the  col- 
lecting trunks  of  the  ovary  to  the  lumbar  glands  around 
the  termination  of  the  ovarian  veins  (Fig.  4982).  Those 
from  the  body  of  the  organ  extend  across  the  broad  liga- 
ment, curve  rouud  the  Fallopian  tubes,  and  enter  the  iliac 
glands  :  while  those  from  the  cervical  region  extend  with 
those  from  the  utero-vaginal  glands  to  the  hypogastric 
plexus. 

Lymphatics  have  been  demonstrated  only  on  the  uter- 
ine and  ovarian  ends  of  the  Fallopian  tubes.  But  it  is 
probable  that  they  are  present  throughout  the  whole  ex- 
tent. The  collecting  trunks  accompany  the  ovarian  lym- 
phatics. 

The  lymphatics  of  the  ovary,  like  those  of  the  testis, 
are  in  prodigious  numbers,  and  are  very  easily  injected. 
The  collecting  trunks  are  very  long  and  straight,  and 
accompany  the  ovarian  vein,  and  consequently  those 
on  the  left  are  opposite  the  hilus  of  the  kidney  (Fig. 
4983). 

In  the  lower  animals,  so  far  as  has  been  investigated, 
the  lymphatics  of  the  internal  genitalia  agree  in  all  es- 
sential particulars  with  those  of  the  human  being.  In 
the  dog,  cat,  and  rabbit,  while  the  ovarian  and  testicular 
lymphatics  follow  the  same  general  course,  they  almost 
always  enter  the  lumbar  glands,  and  therefore  do  not 
follow  the  spermatic  or  ovarian  veins  to  their  termina- 
tion (Fig.  4993).  Occasionally  one  or  more  branches  ex- 
tend nearly  opposite  the  renal  blood-vessels  and  appear 
to  enter  the  chylocyst  without  having  traversed  any 
gland.  In  nearly  every  case,  however,  a  gland,  often 
exceedingly  minute,  can  be  detected  in  the  course  of  the 
vessel  before  its  entrance  into  the  chylocyst. 

Urinary  Organs  and  Adrenal. — Up  to  the  present  time 
all  efforts  to  demonstrate  lymphatics  in  the  mucosa  of 
the  urocyst  or  urinary  bladder  have  failed  both  with 
men  and  with  animals,  but  the  muscular  coat  has  been 
shown  to  be  plentifully  supplied.  The  vessels  form  a 
wide-meshed  net-work  at  the  summit  and  on  the  body. 
This  net- work  unites  into  one  or  more  trunks  on  each 
side,  and  the  trunks  extend  nearly  or  quite  to  the  neck 
when  they  turn  aside  and  enter  the  hypogastric  lymphatic 
glands.  The  trunks  described  by  Cruikshank  and  Mas- 
cagni  as  urocystic  lymphatics  were  really  from  the  pros- 
tate, Sappey  succeeded  only  once  in  injecting  them  in 
man,  but  almost  constantly  In  the  dog  and  rabbit. 

The  muscularis  of  the  ureters  has  been  shown  to  pos- 
.sess  lymphatics  in  the  horse,  but  all  attempts  to  demon- 
strate them  in  the  mucosa  has  failed.  Although  not 
demonstrated  in  man  they  are  presumably  present. 

The  lymphatics  of  the  kidney  form  an  ectal  net-work 
over  the  surface  and  an  ental  net-work  in  the  substance 
of  the  organ.  The  trunks  were  first  seen  in  1533  by 
Massa,  but  first  described  carefully  by  Nuck  in  1590. 
Those  of  the  surface  form  a  wide-meshed  net-work,  the 
collecting-trunks  of  which  extend  in  part  directly  toward 
the  hilus  of  the  kidney  and  join  the  ental  lymphatics, 
-and  part  extend  toward  the  convex  border  and  then  wind 
round  the  ends  to  the  hilus.     Next  the  adrenal  the  lym- 


phatics of  the  two  organs  are  closely  connected.  The 
ental  lymphatics  follow  the  blood-vessels  and  terminate 
in  a  group  of  the  lumbar  glands  situated  on  the  renal 
vessels. 

Although  the  blood-vessels  of  the  adrenal  have  been 
long  known  the  lymphatics  were  not  so  early  discovered. 
It  is  now  known  that  the  lymphatics  are  as  abundant  as 
the  blood-vessels,  extending  throughout  the  s\ibstance  as 
well  as  upon  the  surface.  The  collecting  trunks,  many 
of  them  join  those  of  the  kidney,  and  all  extend  to  a 
gland  near  the  jimction  of  the  adrenal  and  mesal  or  hilic 
aspect  of  the  kidney  (5,  6,  of  Fig.  4983). 

I/ympliatics  of  the  Iniesiine  and  Stomach. — Throughout 
the  entire  alimentary  canal,  it  has  been  shown  that  where 
a  distinct  muscular  coat  exists  the  lymphatics  form  two 
layers  or  sets,  one  in  the  mucosa,  including  the  submu- 
cosa,  and  one  in  the  muscularis.  In  those  parts  sup- 
ported by  duplicatures  of  serosa  (mesenteries)  the  finer 
net-work  of  the  mucosa  proper  extends  to  a  coarse  and 
characteristic  net-work  in  the  submucosa  (Fig.  5009),  and 
finally  the  collecting  trunks  penetrate  the  wall  at  the  at- 
tached edge  and  join  the  lymphatics  of  the  muscularis. 
The  lymphatics  of  the  muscularis  are  throughout  its  en- 
tire thickness,  but  soon  become  subserous  and  wind 
round  to  the  attached  edge,  and  with  those  from  the  mu- 
cosa extend  between  the  layers  of  the  supporting  mem- 
brane mostly  in  company  with  blood-vessels  to  lymphatic 
glands,  which  are  also  situated  between  the  serosal  walls 
(Fig.  4983,  19,  33,  24). 

The  intestinal  lymphatics  at  the  anus  are  directly  con- 
tinuous with  those  of  the  skin.  The  trunks  from  the 
muscularis  and  mucosa  of  the  rectum  extend  between 
the  folds  of  the  mesorectum,  often  traversing  minute 
glands  in  their  course,  and  then  enter  the  sacral  lym- 
phatic glands  and  ultimately  go  to  the  lumbar  glands  on 
their  way  to  the  chylocyst.  The  lymphatics  of  the  main 
part  of  the  colon  descendens  pass  to  the  lumbar  lymphatic 
plexus.  Those  of  the  caecum,  colon  ascendens  et  transver- 
sum,  also  part  of  the  colon  descendens  pass  through  one  or 
more  of  the  numerous  mesocolic  glands  and  then  enter 
the  mesenteric  glands  and  mingle  with  the  lacteals  from 
the  small  intestine,  and  with  these  go  through  the  iruncus 
iniestinalis  to  the  chylocyst. 

Lacteals. — The  lymphatics  of  the  small  intestine  are 
usually  called  lacteals  or  chyle  vessels,  from  the  fact  that 
during  digestion  they  have  a  cloudy  or  milky  appearance 
owing  to  the  contained  chyle. 

As  the  small  intestine  has  two  planes  of  lymphatics 
like  the  rest  of  the  alimentary  canal,  it  is  really  only 
those  of  the  mucosa  which  absorb  and  convey  the  chyle, 
and  which,  therefore,  should  properly  be  denominated 
lacteals,  as  those  from  the  muscularis  always  convey 
lymph  only.  A  further  and  finer  distinction  still  has 
been  made  by  Sappey,'  who  holds  that  the  vessels  of  the 
intestinal  villi  are  the  only  ones  which  absorb  the  chyle, 
and  they  do  nothing  else,  so  that  they  alone  are  the  true 
lacteals,  and  that  the  other  lymph-vessels  of  the  mucosa 
and  submucosa,  including  those  from  the  Peyerian  patches 
and  other  lymphoid  tissue,  should  be  considered  simply 
as  lymphatics,  as  they  take  no  part  in  the  absorption  of 
the  chyle.  The  submucosal  net-work  simply  receives 
the  chyle  poured  into  it  by  the  lacteals  of  the  villi.  As 
stated  above,  this  is  not  the  common  view.  It  is  ordi- 
narily believed  that  the  lacteals  contain  lymph  like  other 
lymphatics,  except  during  digestion.  It  is  also  common 
to  call  all  the  vessels  from  the  small  intestine  lacteal  ves- 
sels, without  i-egard  to  their  origin  from  the  muscularis 
or  the  mucosa.  Whatever  the  origin,  all  the  vessels 
unite  at  the  attached  border  and  extend  to  the  nearest 
gland,  where  their  contents  are  mixed,  so  that  usually  all 
the  collecting  trunks  in  the  mesentery  appear  milky  and 
are  called  lacteals  or  chyle-vessels,  although  some  of 
them  might  really  have  come  from  the  large  intestine. 
In  man  there  are  usually  several  tiers  of  mesenteric 
glands  through  which  the  chyle  passes  before  finally 
emptying  into  the  large  trunk  along  the  superior  mesen- 
teric artery.  This  trunk,  which  also  receives  the  effer- 
ent vessels  of  the  cceliac  and  mesocolic  glands  {iruncus 
lymphaticus  intestinalis) ,  is  either  single  or  multiple,  and 
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forms  one  of  the  most  important  constituents  of  the 
chylocyst  (Figs.  4993-4998). 

_  Stomach. — The  lymphatics  of  the  stomach  are  con- 
tinuous with  those  of  the  oesophagus  and  duodenum. 
Those  of  the  muscularis  form  a  most  beautiful  net-work 
throughout  the  entire  thickness  of  the  coat ;  the  collect- 
ing trunklets  penetrate  the  tissue  and  become  subserous, 
and  from  an  intermediate  area  on  both  faces  extend  to 
the  nearest  of  the  chain  of  lymphatic  glands,  extend- 
ing almost  around  both  curvatures  ;  those  in  the  lesser 
curvature  being  known  as  the  glandulm  lympliaticm 
gasiro-epiploicm  superiores,  and  those  around  the  great 
curvature  as  the  glanduUe  lymphaticm  gastro-epiploicm 
inferiores  (Plate  XXXIV.).  The  lymphatics  of  the  gas- 
tric mucosa  form  a  remarkable  net-work  throughout  the 


Fig.  4983. — Loop  of  the  Small  Intestine  of  Man,  to  show  the  Mesenteric  Glands  and  Blood-vesBelf,  and  the  Lym- 
phatics from  the  Mnscularie.  (Sappey,  Atlas.)  1,  1,  The  ends  of  the  loop  of  intestine  ;  2,  'i,  3,  2,  2,  lymphatic 
vessels  arising  in  the  muscular  layer ;  3,  3,  3,  swellings  or  enlargements  in  these  vessels  near  the  mesenteric  edge 
of  the  intestine ;  4,  4,  4,  mesenteric  glands  along  the  coiurse  of  the  lymphatics  ;  5,  branch  of  the  superior  mesen- 
teric artery ;  6,  mesenteric  vein ;  7,  the  mesentery. 

entire  thickness  of  the  coat,  being  very  fine  in  the  mucosa 
proper  and  coarser  in  the  submucosa.  The  collecting 
vessels  penetrate  the  muscularis  along  the  curvatures, 
join  those  of  the  muscularis,  extend  to  the  same  glands, 
and  finally  to  the  intestinal  lymphatic  trunk. 

Pancreas. — The  lymphatics  of  this  organ  are  difficult 
to  demonstrate,  but  when  well  injected  are  found  to  form 
a  fine  net-work  around  the  acino-tubules,  and  the  collect- 
ing trunks  emerge  quite  directly  to  the  surface,  and  form 
upon  the  surface  a  round-meshed,  rather  coarse  net-work 
around  the  lobules.  From  this  net^work  vessels  extend 
in  three  directions — part  of  them  going  to  the  tail  or 
splenic  end  of  the  pancreas  to  join  the  glands  at  the  hilus 
of  the  spleen,  part  to  the  gastric  edge  of  the  pancreas  to 
enter  some  of  the  numerous  glands  along  the  course  of 
the  splenic  vessels,  and  still  others  extend  toward  the 
duodenum  to  enter  a  large  gland  which  also  receives  part 
of  the  lymphatics  of  the  duodenum.     The  lymph  finally 


reaches  the  intestinal  trunk  after  traversing  one  or  more 
of  the  coehac  glands.  No  lymphatics  have  yet  been 
demonstrated  in  the  pancreatic  ducts. 

Spteera.— The  lymphatics  of  the  spleen  are  in  enormous 
numbers.  Their  origin  seems  to  be  from  the  lymph- 
follicles  so  abundant  throughout  the  organ.  Accord- 
ing to  Sappey,  the  usual  division  of  the  lymphatics  into 
a  superficial  and  deep  set  does  not  hold  with  man,  where 
any  vessels  on  the  surface  quickly  enter  the  substance  of 
the  organ  and  accompany  the  ental  blood-vessels  With 
the  horse,  ox,  and  pig,  however,  there  is  a  true  ectal 
net-work  extending  over  the  entire  surface.  The  collect- 
ing trunks  pass  to  the  hilus  of  the  organ  and  terminate 
in  the  numerous  glands  there  situated.  The  efferent 
trunks  from  these  glands  pass  to  the  coeliac  glands  and 

the  intestinal  lymphatic 
trunk,  or  some  may  enter 
the  chylocyst  directly. 

Liter. — The  lymphat- 
ics of  the  liver  were  very 
early  seen,  and  the  effer- 
ent truuks/roTO  the  hilus 
were,  for  a  long  time, 
supposed  to  be  the  con- 
tinuation of  the  lacteals 
to  the  liver.  It  has  been 
found  that  the  lymphatic 
system  of  the  liver  is  quite 
as  remarkable  as  the 
blood-supply.  In  general 
there  are  both  ectal  and 
ental  lymphatic  vessels, 
and  the  ducts  and  gall 
bladder  possess  a  rich 
supply.  Jhe  collecting 
trunks  form  three  great 
groups  and  take  three 
main  courses,  following 
the  portal  vessels  to  the 
hiliis,  the  hepatic  vessels 
to  the  postcava,  and  the 
suspensory  ligament  to 
the  diaphragm. 

The  ectal  or  superficial 
lymphatics  of  the  convex 
surface    extend  in    four 
directions,    according  to 
their  position.     Most  of 
those  near  the  caudal  or 
inferior  border,  penetrate 
the  surface  and  join  the 
ental  lymphatics.     In  the 
right  cephalic  (superior) 
part,   they  wind    round 
the  border  and  join  the 
glands  at  the  head  of  the 
pancreas,  or  extend  to  the 
glands  around  the  post- 
cava as  it  enters  the  tho- 
rax.    On  both   sides   of 
the  suspensory  ligament 
the  trunks  collect  in  great  numbers,  and  extend  between 
the  folds  of  the  suspensory  ligament  to  the  diaphragm, 
which  they  penetrate,  and  enter  two  or  three  glands 
whose  efferents  join  the  sternal  plexus  (14  of  Fig.  4986, 
and  13  of  Fig.  4987).     Still  farther  to  the  left,  a  group 
pass  round  to  the  postcava  as  it  enters  the  thorax  on  the 
right,  still  others  penetrate  the  triangular  ligament  and 
enter  the  glands  around  the  CESophagus.     Many  of  the 
apparently  superficial  lymphatics  of  this  lobe  penetrate 
the  substance  of  the  liver  and  join  the  ental  lymphatics 
as  with  the  right  lobe.     In  fact,  in  most  animals  this  is 
the  normal  condition,  and  a  true  ectal  set  of  lymphatics 
is  not  present. 

On  the  concave  surface  of  the  liver,  many  of  the  surface 
lymphatics  penetrate  the  liver  substance  and  join  the  en- 
tal lymphatics,  but  the  greater  number  join  the  glands 
in  the  hilus  and  thus  mingle  with  the  ental  lymphatics 
(Pig.  4984).     The  ental  or  deep  lymphatics,  according 
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EXPLANATION  OF  PLATE  XXXIV, 

Which  Keprbsbnts  the  Lymphatics  of  the  Human  Stomach.  (Sappet,  Atlas.) 

1,  Gastric  end  of  tlie  oesophagus  ;  3,  lymphatic  gland  receiving  part  of  the  oesophageal  lymphatics  ;  its  efferent 
vessels  extend  to  the  glands  around  the  coronary  blood-vessels  and  there  join  those  from  the  stomach  ;  4,  4,  fine 
net-work  of  vessels  in  the  muscularis  of  the  stomach ;  3,  the  beginning  of  the  duodenum  ;  4,  4,  fine  net-work  of 
lymphatic  vessels  in  the  muscularis  ;  from  this  fine  net-work  arise  all  the  collecting  trunks  of  the  muscular  coat ; 
5,  5,  5,  lymphatic  trunks  on  the  left  part  of  the  great  curvature ;  5,5,  6,6,  lymphatic  vessels  from  the  dorsal  and 
ventral  surfaces  of  the  left  third  of  the  great  curvature  ;  7,  7,  7,  the  principal  trunk  encircling  the  left  half  of  the 
great  curvature  of  the  stomach  ;  it  receives  the  branches  from  the  stomach  and  extends  toward  the  left  to  enter  a 
large  gland  (8)  situated  near  the  tail  of  the  pancreas  and  the  hilus  of  the  spleen  ;  8,  gland  at  the  left  of  the  stomach 
near  the  hilus  of  the  spleen  ;  it  receives  trunks  from  both  directions,  also  some  from  the  spleen  ;  9,  trunks  from  the 
extreme  left  of  the  stomach  to  the  gland  marked  8  ;  10,  vena  gastro-epiploica  sinistra ;  11,  arterla  gastro-epiploica 
sinistra  ;  12  and  13,  trunks  from  the  dorsal  and  ventral  aspect  of  the  pyloric  region  ;  14,  14, 14,  the  chain  of  glands 
on  the  right  along  the  great  curvature  ;  through  these  pass  all  the  lymphatics  from  the  half  next  the  greater  cur- 
vature. The  efferent  trunks  from  these  glands  finally  extend  to  the  glands  at  the  head  of  the  pancreas  ;  all  the 
glands  in  the  chain  around  the  great  curvature  are  sometimes  designated  as  the  glandules  lymp?tatias  gastro-epiploiccB 
inferiores.  They  lie  in  the  great  omentum,  and  form  part  of  the  coeliac  lymphatic  plexus  ;  15,16,  vasa  gastro- 
epiploica  dextra  ;  17,  trunk  from  the  duodenum  and  the  pylorus  to  the  glands  along  the  lesser  curvature  ;  18,  18, 
trunks  extending  to  the  lesser  curvature  ;  19,  19,  the  lymphatic  glands  along  the  gastric  coronary  vessels  in  the  lesser 
curvature  {glandulm  lymphaticos  gastro-epiploictB  superiores)  ;  they  receive  all  the  so-called  ascending  trunks  from  the 
stomach  and  some  of  the  trunks  from  the  oesophagus  ;  they  form  part  of  the  coeliac  lymphatic  plexus  ;  20,  the  large 
coeliac  gland  to  which  the  efferent  vessels  from  19  extend  ;  21,  vasa  coronaria  gastrica  ;  33,  gland,  often  double,  on 
the  ventral  aspect  of  the  cardia  ;  33,  large  trunk  winding  round  the  cardia  and  joining  the  trunk  to  23  and  24  ;  34, 
gland,  sometimes  double,  at  the  extreme  left  of  the  great  curvature. 
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to  Sappey,  are  divided  into  two  distinct,  although  anas- 
tomosing sets,  one  set  following  the  portal  vessels  and 
bile-ducts,  the  other  the  hepatic  vessels.  Those  fol- 
lowing the  hepatic  vessels  enter  the  thorax,  traversing 
some  glands  on  the  postcava,  and  mingling  with  the  ec- 
tal  lymphatics,  follow  the  pillars  of  the  diaphragm  to 
join  the  thoracic  duct.  The  lymphatics  following  the 
portal  veins  reach  the  hilus  of  the  liver,  and  traverse  one 
or  more  of  the  glands  there  situated  (Fig.  4984).  From 
these  glands  in  the  hilus,  branches  extend  to  the  glands 
in  the  lesser  curvature  of  the  stomach,  and  to  those  on 
the  splenic  vessels  ;  but  finally  all  pass  to  the  coBliac 
glands,  and  then  some  branches  may  enter  the  chylocyst 


these  groups  of  glands  with  the  connecting  vessels  is 
also  called  a  plexus.  As  the  efferent  vessels  of  all  these 
groups  unite  to  form  the  chylocyst  and  thoracic  duct  by 
three  main  trunks,  these  also  have  received  names  :  (1) 
The  two  lumbar  trunks  (a  truneus  lymphaticns  lumhalia 
of  each  side)  from  the  iliac,  hypogastric,  sacral,  and  lum- 
bar plexuses,  and  (2)  a  single  trunk  {truncua  lymphalicus 
intestinalia)  from  the  mesenteric  and  coeliac  lymphatic 
plexuses.  As  was  remarked  in  discussing  the  cervical 
glands,  different  authors  may  assign  a  collecting  trunk 
from  an  organ  to  different  groups  of  glands,  although 
the  same  gland  is  meant.  As  the  division  into  groups  is 
artificial,  and  the  glands  vary  considerably  in  position 


Pio.  4984. — Lymphatics  and  Lymphatic  Glands  on  the  Concave  Aspect  of  the  Liver  of  Man.  (Sappey,  Atlas.)  A,  A,  Right  lobe  of  the  liver ;  B,  B, 
left  lobe  ;  C.  quadrate  lobe  ;  D,  Spigelian  lobe  ;  E,  round  ligament  or  remnant  of  umbilical  vein  ;  F,  cholecyst  or  gall  bladder  ;  G,  postcava  receiv- 
ing the  hepatic  veins  just  as  it  traverses  the  diaphragm  ;  H,  left  triangular  ligament  of  the  liver  ;  I,  diaphragm  ;  K,  the  most  projecting  part  of 
the  convex  surface  of  the  liver. 

1,  1,  Two  trunks  near  the  cephalic  edge  of  the  right  lobe  extending  to  the  glands  on  the  postcava  just  within  the  thorax  ;  2,  single  trunk  from 
the  middle  of  the  right  lobe  to  the  lymphatic  glands  in  the  hilus  of  the  liver  by  the  neck  of  the  cholecyst ;  3,  3,  trunks  upon  and  at  the  border  oE 
the  cholecyst  to  the  glands  in  the  hilus  ;  4.  two  vessels  having  the  same  origin  and  termination,  but  covered  by  the  cholecyst ;  their  course  is  indi- 
cated by  the  dotted  lines ;  5,  5,  trunks  arising  on  the  surface  of  the  right  lobe,  but  penetrating  the  substance  of  the  liver  to  accompany  the  ental 
vessels ;  all  the  vessels  from  the  surface  take  this  course  in  most  animals ;  6,  6,  6,  trunks  from  the  Spigelian  lobe,  and  the  glands  around  the  post- 
cava receiving  them  ;  T,  7.  vessels  belonging  to  the  quadrate  lobe  ;  8,  8,  principal  trunks  of  the  left  lobe  ;  9,  9,  vessels  arising  on  the  surface,  but 
soon  entering  the  liver  to  join  the  deep  lymphatics  like  5  of  the  right  lobe  ;  10,  trunks  from  the  convex  surface  of  the  liver  following  the  round 
ligament  and  finally  entering  the  glands  at  the  hilus  :  11,  11,  12,  several  trunks  from  the  convex  surface  of  the  left  lobe,  winding  over  to  the  con- 
cave surface  and  entering  glands  in  the  fissure  of  the  ductus  venosus ;  13,  13,  lymphatic  glands  in  the  fissure  of  the  ductus  venosus,  their  efferent 
vessels  extend  to  the  glands  in  the  hilus  ;  14,  glands  corresponding  to  the  terminal  end  of  the  CESophagus  ;  15,  15,  lymphatic  glands  receiving  the 
lymphatics  from  most  of  the  concave  surface  of  the  liver  and  the  ental  lymphatics  following  the  portal  vein. 


independently,   but  most  of  them  join    the   intestinal 
trunk. 

Lymphatic  Glands,  Plexuses,  and  Tbunks  op  thk 
Abdominal  and  Pblvtc  Cavities. ^The  glands  in  the 
abdominal  and  pelvic  cavities  form  a  continuous  net- work 
from  the  inguinal  glands  to  those  in  the  (Esophageal  open- 
ing ;  they  also  extend  out  on  the  great  vessels  of  the  vis- 
cera. Although  there  are  no  sharply  defined  limits  and 
limited  grouping  of  the  200  to  400  glands  in  this  part  of  the 
body,  groups  have  been  made  as  in  the  neck  for  conven- 
ience. Following  Krause,  the  following  groups  may  be 
recognized,  commencing  with  the  iliac  region  :  (1)  Iliac  ; 
(2)  hypogastric  ;  (3)  sacral ;  (4)  lumbar  ;  (5)  mesenteric, 
including  those  of  the  meso-colon  ;  (6)  coeliac.  Each  of 
Vol.  VIIL— 36 


and  in  different  individuals,  even  in  number,  this  confu- 
sion is  probably  inevitable. 

The  iliac  lymphatic  glands  and  plexus  (glandulm  ili- 
acm,  s.  iliacce  externce,  s.  anteriores ;  plexus  lymphalicus 
iliacus,  8.  iliacus  externus,  s.  anterior)  form  a  chain  along 
the  external  and  common  iliac  blood-vessels.  At  the 
crural  ring  this  plexus  is  continuous  with  the  inguinal 
plexus.  The  afferent  vessels  are  from  the  inguinal 
plexus,  those  accompanying  the  internal  epigastric  and 
circumflex  iliac  blood-vessels,  those  from  the  vesiculiB 
seminales  and  the  body  of  the  uterus  (those  from  the 
last  two  sources  are  often  said  to  extend  to  the  hypogas- 
tric plexus).  This  plexus  is  connected  with  the  hypo- 
gastric and  sacral  by  several  communicating  branches, 
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but  the  main  efferent  trunks  pass  to  the  lumbar 
plexus. 

Hypogastric  Glands  and  Plexus  (glandula  lymphaiicm 
liypogastricce,  s.  iliacem  interna,  s.  pelmnm ;  plexus  hypo- 
gastncus,  s.  iliacus  internus,  s.  pelvinus).  These  are  on 
the  sides  of  the  pelvis,  around  the  hypogastric  and  inter- 
nal iliac  blood-vessels.  The  afferent  lymphatics  are 
from  the  gluteal,  sciatic,  and  obturator  vessels,  part  of 
the  spermiduct,  the  prostate,  urocyst,  most  of  the  va- 
gina, the  uterine  mucosa,  and  neck  of  the  uterus.  Ac- 
cording to  most  authors,  the  ental  lymphatics  of  the  ex- 
ternal genitalia  in  both  sexes  pass  to  these  glands. 
Sometimes  also  part  of  the  inguinal  efferents  pass  to  this 
group.  This  plexus  is  closely  connected  with  the  iliac 
and  sacral,  but  its  principal  efferent  trunks  pass  to  the 
lumbar  plexus. 

Sacral  Glands  and  Plexus  {glandules  lympliaticcB  morales; 
plexus  lymphatieus  saoralis).     This  group  of  glands  is  be- 


FlG.  4985. — Left  Mammary  Gland  of  a  Woman  during  Lactation.  The  skin  and  adipose  tiaaue 
have  been  removed  to  bring  the  lymphatics  plainly  into  view.  At  three  of  the  corners  of  the 
figure  blood-vessels  are  represented.  (Sappey,  Atlas  and  Anat.)  1,  1,  Net>work  of  lymphatics 
so  dense  that  they  make  almost  a  continuous  layer.  The  entire  gland  is  filled  throughout  in 
thin  way  ;  2,  2.  trimcules  surrounding  the  lobules,  the  finer  net-work  being  omitted  ;  3,  3,  3,  large 
trunks  at  the  border  of  the  gland  ;  4,  4,  net-work  of  large  vessels  around  the  nipple  ;  they  origi- 
nate in  the  depth  of  the  mamma  ;  5,  5,  great  trunk  arising  at  the  mesal  side  of  the  nipple,  and 
extending  across  the  gland  and  pectoral  region  to  the  axillary  lymphatic  glands ;  6,  large  trunk 
from  the  lateral  aspect  of  the  nipple  extending  directly  toward  the  axilla  ;  7,  large  trunk  from 
the  caudal  (inferior)  border  of  the  mamma,  and  uniting  with  the  preceding  on  its  way  to  the  ax- 
illa :  8,  8.  the  two  great  trunks  from  the  mammary  gland  going  to  terminate  in  the  axillary 
lymphatic  glaijds. 

tween  the  folds  of  the  mesorectum  next  the  sacrum.  The 
afferent  vessels  come  from  a  part  of  the  pelvic  wall,  and 
the  vertebral  canal,  and  from  the  rectum.  Like  the  other 
pelvic  plexuses  it  is  connected  with  all  the  others,  but 
its  efferent  trunks  pass  to  the  lumbar  plexus. 

The  Lumbar  Glands  and  Plexus  {glandulm  lymplmticce 
lumbales,  s.  lumbares  ;  plexus  lymphatieus  lumbalis).  The 
lumbar  glands  form  three  irregular  rows,  one  mesal  and 
two  lateral,  extending  along  the  great  blood-vessels  from 
the  bifurcation  of  the  aorta  nearly  to  the  origin  of  the 
superior  mesenteric  artery.  Its  afferent  vessels  are  the 
efferent  trunks  from  the  iliac,  hypogastric,  and  sacral 
plexuses,  lymphatics  accompanying  the  ilio-lumbar  and 
part  of  the  lumbar  blood-vessels,  those'  from  the  testis, 
spermiduct  in  part,  ovary,  summit  of  uterus,  Fallopian 
tubes,  kidney,  adrenal,  and  most  of  the  colon  descendens. 


It  is  also  connected  by  a  greater  or  less  number  of  com- 
municating branches  with  the  coeliac  plexus.  Its  efferent 
vessels  unite  to  form  two  principal  trunks,  a  right  and 
left  lumbar  lymphatic  trunk  {iruncus  lymphatieus  lum- 
halis),  which  with  the  intestinal  trunk  form  the  chyloeyat, 
the  enlarged  beginning  of  the  thoracic  duct. 

Coeliac  Glands  and  Plexus  {glandules  lymphaticcB  cosli- 
aem;  plexus  lymphatieus  eceliaeua) .  The  coeliac  plexus  is 
situated  along  the  coeliac  vessels,  the  portal  vein  and  the 
beginning  of  the  superior  mesenteric  artery  on  the  dor- 
sal side  of  the  pancreas,  duodenum,  and  pylorus.  This 
group  was  formerly  reckoned  as  part  of  the  lumbar  plex- 
us. The  efferent  lymphatics  come  from  the  stomach, 
part  of  the  oesophagus  and  duodenum,  part  of  the  liver, 
the  pancreas,  and  spleen.  The  efferent  vessels  join  the 
intestinal  trunk,  or  sometimes  one  or  more  branches  pass 
directly  to  the  chylocyst. 

Mesenteric  Glands  and  Plexus  (glandulae  Tnesenleiicm,  s. 
mesaraicm ;  plexus  lymphatieus  mesen- 
terieus,  s.  mesaraieus).  The  mesenteric 
glands  and  plexus  (100  to  200)  lie  along 
the  blood-vessels  between  the  folds  of 
the  mesentery  and  the  meso-colon. 
They  are  usually  in  three  irregular 
tiers,  one  tier  being  near  the  intestine, 
one  near  the  middle,  and  one  near  the 
root  of  the  mesentery.  The  afferent 
vessels  are  from  the  small  intestine, 
except  part  of  the  duodenum,  and  the 
large  intestine  to  the  sigmoid  flexure. 
The  efferent  vessels  receive  the  efferent 
trunks  from  the  ccEliac  plexus,  and 
then  terminate  in  the  chylocyst  as  the 
intestinal  trunk  {truncus  lymphatictis 
intestinalis). 

As  will  be  seen  by  a  glance  at  Figs, 
4992,  4995,  and  4997,  the  lymphatics 
and  the  glands  in  the  abdominal  cavity 
of  the  dog,  cat,  and  rabbit,  are  essen- 
tially as  in  man,  but  there  is  a  great 
concentration  of  the  glands,  so  that 
the  groups  are  well  defined.  No  sac- 
ral glands  were  certainly  found  in  any 
of  them.* 

Lymphatics  OF  thb  Thokax. — The 
thoracic  lymphatics  are  divisible  into 
three  fairly  distinct,  although  com- 
municating, groups :  (1)  Those  of  the 
skin  and  other  surface  structures  ;  (2) 
the  ental  lymphatics  of  the  thoracic 
walls,  including  the  diaphragm ;  (3) 
the  lymphatics  of  the  thoracic  viscera 
— heart,  lungs,  trachea,  and  oesopha- 
gus. 

The  ectal  lymphatics,  like  those  of 
the  abdomen,  are  quite  sharply  divided 
into  those  of  the  right  and  those'of  the 
left  side,  although  on  both  the  dorsi- 
and  ventri-meson  the  vessels  interdigi- 
tate. 

The  beginning  of  many  of  the  sub- 
cutaneous trunks  of  the  thorax  is  like- 
wise from  an  oblique  zone  surrounding 
the  body  at  about  the  level  of  the  umbilicus  (Fig.  4980), 
and  there  is  a  somewhat  similar,  although  less  clearly 
defined,  limiting  zone  between  the  neck  and  thorax. 
The  collecting  trunks  extend  in  the  most  direct  manner 
to  the  axillary  lymphatic  glands  (Fig.  4980).  Part  of 
those,  however,  in  the  subclavicular  and  adjoining  pec- 
toral regions  pass  to  the  supra-clavicular  glands.  Tliis  is 
supposed  to  explain  the  involvement  of  these  glands  in 
some  cases  of  cancer  of  the  breast.' 

*  Sappey  describes  and  fignrps  in  his  Atlas  '  (Plate  XLVIII.,  Pig.  iii.) 
the  lumbar  trunks  in  the  rabbit  and  the  trunks  from  the  ovary  entenng 
them  without  traversing  any  glands.  He  eays  further  concerning  the 
lumbar  trunks,  in  describing  the  figure ;  "  Gros  troncs  lymphatiquea 
provenant  des  membrea  posterieurs  et  du  bassin  ;  ils  se  rendent  directe- 
ment  dans  Torigine  du  canal  thoracique  sans  avoir  travers6  dans  leur 
trajet  aucun  ganglion  [lymphatique] ."  Such  a  condition  was  never  ob- 
served by  the  writer  in  any  of  the  white  rabbits  dissected. 
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Belonging  to  this  ectal  group  are  the  lymphatics  of  the 
mammary  gland.  In  the  male  they  are  but  little  more 
developed  than  the  surrounding  integument ;  hut  in  the 
female,  especially  in  preparation  for  and  during  lactation, 
they  are  present  in  enormous  numbers,  and  their  size  is 
also  greatly  increased.  Those  of  the  mammary  integu- 
ment are  especially  numerous  in  the  areola,  but  it  is  in 
the  glandular  sub- 
stance itself  that 
they  reach  their 
highest  develop- 
ment. From  the 
substance  of  the 
gland  they  reach 
the  surface  in  four 
places,  and  extend 
as  four  principal 
trunks  toward  the 
axilla,  but  most  of- 
ten unite  to  form 
two  large  trunks 
before  entering  the 
axillary  glands. 
Most  authors  assign 
part  of  the  lymphat- 
ics of  the  breast  to 
the  internal  mam- 
mary or  sternal 
plexus,  but  Sappey 
states  that  the 
course  is  as  de- 
scribed above. 

Besides  the  lym- 
phatics from  the 
mammary  glands, 
many  of  those  from 
the  ectal  muscles 
pass  to  the  axillary 
glands.  These 
trunks  pass  along 
the  great  pectoral 
muscles  and  the 
vasa  thoracica  lon- 
ga,  and  usually  tra- 
verse a  iew  small 
glands  (pectoral 
glands)  in  their 
course. 

The  lymphatics 
of  the  diaphragm 
were  discovered  by 
Rudbeck,  and  fully 
described  by  Nuck. 
They  are  among 
the  most  easily  de- 
monstrated of  any 
in  the  body,  and 
from  the  thinness  of 
the  diaphragm  and 
the  clearness  with 
which  the  lymphat- 
ics maybe  followed, 
this  organ  is  a  fa- 
vorite object  for 
study.  The  lym- 
phatics extend  from 
the  peritoneal  to 
the  pleural  surface, 
hence  it  is  upon  the 
thoracic  face  that 
the  great  trunks  are 
found  (Fig.  4987). 
These  are  arranged  into  three  paired  and  one  azygos 
group.  The  lymphatic  trunks  of  the  diaphragm  practi- 
cally surround  the  whole  organ  and  the  openings  througii 
it.  Prom  the  ventral  group,  occupying  somewhat  more 
than  the  ventral  half,  the  trunks  extend  toward  the  ster- 
num, traverse  a  gland  about  opposite  the  seventh  rib,  and 
then  extend  to  the  sternal  plexus,  those  of  the  right  going 


Fio.  4986.— The  Ental  or  Pleural  Aspect  of  the  Sternum  Parts  of  the  Ribs  and  the  Diaphragm,  to 
Show  the  Sternal  Plexus.  (Sappey,  Atlas.)  A,  A,  Sternum  ;  B  to  K,  the  first  nine  ribs ;  L, 
M,  the  ventral  part  of  the  Diaphragm,  part  of  the  central  tendon  being  shown  at  M  ;  1,  1, 1,  1, 
2,  2,  S,  the  sternal  plexus  of  lympliatic  glands  and  the  connecting  vessels ;  3  to  10,  lymphatic 
net-work  and  trunks  in  the  intercostal  spaces.  The  trunks  extend  along  the  caudal  margin  of 
the  ribs  to  reach  the  sternal  glands.  These  trunks  are  directly  continuous  dorsad  with  the  in- 
tercostal plexus  (cf.  Pig.  4991) ;  11,  11.  vessels  on  the  pleural  surface  of  the  diaphragm,  finally 
extending  to  the  sternal  glands ;  12,  12,  13,  sternal  glands  opposite  the  eighth  and  ninth  ribs 
and  their  eflferent  trunks  ;  14,  glands  receiving  the  lymphatics  from  the  suspensoi-y  ligament 
of  the  liver. 


to  the  right  lymphatic  trunk,  and  those  of  the  left  going 
to  the  thoracic  duct  (Fig.  4987).  The  azygos  group  ap- 
pears opposite  the  xiphisternum,  and  is  represented  by 
three  glands  (supra-xiphoid  of  Sappey,  anterior  mediasti- 
nal of  authors),  and  their  efferent  trunks.  These  are  not 
properly  diaphragmatic  lymphatics,  for  they  come  from 
the  surface  of  the  liver  and  suspensory  ligament  (see 
Liver).  The  efferent  trunks  join  the  sternal 
plexus. 
From  the  dorsal  part  of  the  diaphragm 
the  trunks  converge  to  the  aortic  or  oeso- 
phageal opening  (dorsal  group),  and 
enter  the  glands  there  situated.  Other 
trunks  wind  round  the  pillars  of  the 
diaphragm  and  enter  the  abdomen. 
As  part  of  the  glands  in  the  aortic, 
and  also  in  the  oesophageal  open- 
ing, are  in  the  abdomen,  it  fol- 
lows that  part  of  the  lymphat- 
ics starting  on  the  peritoneal 
or  abdominal  side  of  the 
diaphragm  extend  to  the 
pleural  or  thoracic  side, 
and  then  turn  back 
through  these  trunks 
into  the  abdomen  be- 
fore finally  terminat- 
ing in  the  thoracic 
duct.  Everything 
seems  to  be  complex 
[■       in  anatomy. 

The  deep  struct- 
ures of  the  thoracic 
walls  are  drained  by 
lymphatics  follow- 
ing the  intercostal 
spaces.  As  will  be 
seen  by  consulting 
Figs.  4986  and 
4991,  the  collecting 
trunks  form  a  half- 
circle,  the  vessels 
extending  both  to- 
ward the  sternal  and 
toward  the  intercos- 
tal plexus.  In  their 
course  along  the  in- 
tercostal spaces  they 
usually  traverse  one 
or  more  glaiids. 
Near  the  spinal  col- 
umn is  a  row  of 
glands  whose  effer- 
ent trunks  may  ex- 
tend directly  to  the 
thoracic  duct,  but 
usually  two  or  three 
of  them  unite  to 
form  a  common 
trunk,  which  opens 
into  the  thoracic 
duct.  It  is  a  re- 
markable fact,  that 
those  from  the  last 
three  intercostal 
spaces  unite  to  form 
trunks  on  each  side, 
which  extend 
through  the  di- 
aphragm into  the 
abdomen  to  join  the 
chylocyst,  instead 
of  entering  the  thoracic  duct  in  the  thorax  (cf.  Fig.  4993, 
where  vessels  pass  from  the  abdomen  to  the  thorax). 

Prom  the  first  few  intercostal  spaces  the  collecting 
trunks  on  the  right  side  pass  to  the  right  lymphatic 
trunk  ;  and  from  the  sternal  half  of  all  of  the  spaces  tlie 
collecting  trunks  join  the  sternal  plexus,  those  on  the  right 
extending  therefrom  to  the  right  lymphatic  trunk,  and 
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those  on  the  left  to  the  thoracic  duct.  This  offers  a  very 
striking  illustration  of  the  close  connection  between  the 
right  and  left  lymphatic  trunks  in  man,  a  condition  much 
more  fully  realized  in  many  of  the  lower  animals,  as 


(Etophagus. — The  lymphatics  of  the  CESophagus  form 
two  sets,  like  the  rest  of  the  alimentary  canal,  viz.,  those 
of  the  muscularis  and  those  of  the  mucosa ;  they  penetrate 
the  muscular  wall  and  enter  the  small  glands  scattered 


Fig,  4987. — Tbe  Lymphatic  Vessels  and  Glands  on  the  Pleural  or  Thoracic  Aspect  of  the  Human  Diaphragm.  (Sappey,  Atlas.)  A,  Xlphistemum  ', 
B,  C,  D,  B,  F,  G,  H,  K,  5,  6,  7,  8,  9,  10,  11,  and  19  ribs ;  L,  L,  muscular  part  of  the  diaphragm  next  the  ribs ;  M,  M,  pillars  of  the  diaphragm ; 
N,  the  three  parts  of  the  central  tendon  of  the  diaphragm  ;  O,  passage  for  the  postcava  ;  P,  oesophageal  orifice  ;  Q,  hiatus  aorticus  between  the 
two  pillars  of  the  diaphragm.    The  glands  in  the  opening  are'in  the  abdomen  and  belong  to  the  coeliac  lymphatic  plexus. 

1  and  2,  The  net-work  in  the  right  and  left  dorsal  points  of  the  central  tendon  ;  3,  3,  net-work  around  the  border  of  the  ventral  or  mesal  part  of 
the  central  tendon  :  4,  4,  4.  glands  around  the  postcaval  opening  for  the  reception  of  part  of  the  lymphatics  of  the  central  tendon  :  5,  5,  two  glands 
at  the  oesophageal  opening,  they  receive  the  neighboring  lymphatics ;  6,  7,  trunks  coming  from  the  dorsal  part  of  the  central  tendon  along  the  pil- 
lars of  the  diaphragm  to  enter  the  glands  in  the  aortic  opening  at  (Q) ;  8,  8,  8,  fine  lymphatic  net-work  of  the  muscular  part  of  the  diaphragm  ; 
9,  9,  9,  9,  lymphatic  trunks  winding  around  the  edge  of  the  diaphragm  to  enter  the  cceliac  lymphatic  glands;  10  and  11,  truncules  and  trunks  ex- 
tending toward  the  sternal  plexus  ;  12.  lymphatic  gland  on  the  diaphragm  near  its  ventral  attachment  opposite  the  seventh  rib  ;  it  is  double  on  the 
left  side ;  l.S,  three  lymphatic  glands  ventrad  of  the  pericardium,  and  usually  buried  in  fat.  To  them  extend  the  lymphatics  from  the  suspensory 
ligament  of  the  liver  ;  14,  14,  glands  of  the  sternal  plexus  receiving  the  efferent  vessels  from  12  and  13  (cf.  Fig.  4986). 

along  its  course.  The  lymphatics  are  directly  continuous 
with  those  of  the  pharynx  at  one  end  and  with  those  of 
the  stomach  at  the  other.  At  the  gastric  end  the  collect- 
ing trunks,  after  reaching  the  surface,  extend  toward  the 
stomach,  and  part  of  them  traverse  the  oesophageal  open- 


marsupials,  birds,  reptiles,  amphibia,  and  fishes.  The 
lymphatics  of  the  spinal  canal  and  the  muscles  of  the 
back  follow  their  blood-vessels  and  enter  the  intercostal 
plexus,  the  greater  number  finally  reaching  the  thoracic 
duct. 
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D- 


ing  and  enter  the  glands  around  the  cardia  of  the  stom- 
ach (Plate  XXXIV.).  Those  of  the  middle  region  enter 
the  dorsal  (posterior)  mediastinal  glands,  while  those  in 
the  neck  join  the  internal  jugular  plexus.  Up  to  the 
present  time  the  lymphatics  of  the  musoularis  have  been 
actually  demonstrated  only  in  the  larger  domestic  ani- 
mals (horse  and  ox),  but  the  probability  that  they  exist 
in  the  human  oesophageal  muscularis  is  very 
strong. 

Heart.— The  cardiac  lymphatics  are  in  two 
groups — a  sub-pericardial  and  a  sub-endocar 
dial  net-work — but  in  both  cases  they  are  de 
rived  from  the  muscular  substance,  and  not 
from  the  serosa.     The  eotal  or  sub-peri- 
cardial net-work  commences  with  the 
apex  of  the  heart  and  extends  over  the 
whole  surface,   but  the  larger  trunks 
occupy  the  dorsal  aud  ventral  grooves 
or  depressions  containing  the  large  car- 
diac blood-vessels.     The  ental  or  sub- 
endocardial vessels  unite  into  collecting 
trunks  which  penetrate  the  myocardium 
near  the  apex  and  near  the  auriculo- 
venlricular  groove,  and  anastomose  with 
the  ectal  lymphatics,  and  all  together 
extend  to  the  groove  between  the  auri- 
cles and  ventricles,  and  form  an  anasto- 
mosing circle  around  the  base  of  the 

ventricles. 

The  rather 

few    lym- 
phatics 


Fig.  4989, — Ectal  or  Subserous  Lymphatics  of  the  Dorsal  Surface  of  the  Lungs  of  a  Child 
at  Birth.  (Sappey,  Atlas.)  A,  trachea — the  line  points  to  the  membranous  portion; 
E,  B,  summit  or  cephalic  lobes  of  the  two  Inngs  ;  D,  the  fissure  dividing  the  left  lung 
into  two  lobes  ;  E,  F,  G-,  fissures  dividing  the  right  Imig  into  three  lobes. 

1,  Lymphatic  net-work  on  the  cephalic  lobe  ;  2,  2.  network  on  the  caudal  lobe  ;  net- 
work on  the  middle  lobe  of  the  right  lung.  The  fine  net-work  surrounding  and  cover- 
ing the  pulmonary  lobules  is  not  shown  in  this  figure. 


Fig.  4988. — Trachea  and  Bronchi  Opened  on 
the  Borsal  Side  to  Show  the  Abundant 
Lymphatic  Net-work  of  the  Mucosa  ;  from 
a  Child  at  Birth.  (Sappey,  Atlas.)  A, 
Epiglottis;  B,  section  of  the  cricoid  car- 
tilage to  expose  the  interior  of  the  larynx  ; 
0,  C,  trachea ;  D,  D,  the  membranous 
portion  of  the  trachea  drawn  to  the  left, 
exposing  the  interior ;  E  and  F,  the  two 
bronchi. 

1,  The  lymphatic  net-work  of  the  epiglot- 
tis ;  2,  2,  ental  cervical  Ij'mphatic  glands 
(cf.  Plate  XXXIII.,  13);  subglottic  net> 
work  in  the  larynx ;  this  is  very  sparing 
in  the  adult ;  4,  4,  net-work  of  the  tracheal 
mucosa ;  5,  5,  ental  cervical  glands  along 
the  trachea  into  which  the  collecting 
trunks  enter ;  6,  6,  the  lymphatic  net- 
work in  the  bronchi ;  it  will  be  seen  from 

■  this  figure  that  the  lymphatic  net-work 
from  the  epiglottis  into  the  bronchi  is  un- 
interruptedly dense ;  in  the  adult  there 
are  comparatively  few  lymphatics  in  the 
larynx  proper  and  in  the  trachea ;  7,  7, 
bronchial  lymphatic  glands. 


of  the 
auricles  most 
ly  extend  to 
ward  the  aun 
culo-ventricu 
lar  groove  and 
join  the  an 
a  s  1 0  m  o  sing 
ring,  but  some 
extend  direct- 
ly to  the  main 
trunks  along 
the  two  sides 
of  the  pulmo- 
nary artery.  From  the  anastomosing  ring  in  the  auriculo-ventricular  groove  two 
trunks  arise,  the  one  representing  the  left  heart  extends  along  the  left  side  of  the  pul- 
monary artery,  and  between  it  and  the  left  auricle  to  the  left  bronchial  glands,  and 
therefore  finally  to  the  thoracic  duct.  The  trunk  representing  the  right  heart  follows 
the  right  side  of  the  pulmonary  artery,  and  passes  between  'this  vessel  and  the  arch 
of  the  aorta  to  reach  the  right  bronchial  glands,  ultimately  to  terminate  in  the  right 
common  lymphatic  trunk. 

Lungs. — The  lymphatics  of  the  lungs  are  exceedingly  numerous.  They  arise 
in  the  lung  substance  between  the  alveoli,  and  in  the  bronchial  mucosa.  Those 
near  the  surface  extend  toward  the  periphery  and  become  subserous,  and  then 
extend  to  the  root  of  the  lung  to  enter  the  bronchial  glands  (Figs.  4988  and  4989). 
The  ental  lymphatics  follow  the  bronchi  and  finally,  after  traversing  a  few  small 
glands  on  the  bronchi  (the  so-called  pulmonary  lymphatic  glands),  they  enter  the 
bronchial  glands.  From  these  glands  extend  trunks  to  the  left  to  enter  the  tho- 
racic duct,  and  to  the  right  to  enter  the  right  common  lymphatic  trunk. 

Tracliea  and  Bronchi. — As  seen  above,  the  epiglottis  and  entire  lai^ngeal  open- 
ing possess  an  almost  infinite  number  of  lymphatics  (PI.  XXXIII.).  In  the  in- 
fant this  wealth  of  vessels  continues  throughout  the  entire  larynx,  and  trachea 
and  its  branches  ;  but  as  age  advances  the  lymphatics  of  the  larynx,  commencing 
at  the  level  of  the  vocal  cords,  and  the  trachea  become  less  and  less,  until  in  the 
adult  they  are  comparatively  few  ;  but  in  the  smaller  bronchi  the  abundant  lym- 
phatic net-work  persists.  The  vessels  arise  in  the  mucosa  and  the  intercartilag- 
inous  tissue,  penetrate  the  tracheal  wall,  and  are  distributed  to  the  glands  so 
abundantly  supplied  to  the  neck  along  the  trachea  and  bronchi  (Fig.  4988). 

Thoracic  Lymphatic  Glands. — The  lymphatic  glands  of  the  thorax  are  only 
second  in  importance  and  number  to  those  in  the  abdomen.  Within  the  thorax 
they  form  a  continuous  net- work,  and  are  closely  connected  with  those  of  the  ab- 
domen on  the  one  hand,  and  with  those  of  the  neck  on  the  other.  Those  with- 
out the  cavity  are  qontinuous  with  the  axillary  glands. 

The  pectoral  glands  {glandules  lympliaiicci  pectorales,  s.  tJwracicce  superficiales) 
are  situated  along  the  caudal  (inferior)  border  of  the  great  pectoral  muscle,  and 
some  more  deeply  along  the  vasa  thoracica  longa.  Through  them  pass  many  of 
the  trunks  following  the  long  thoracic  blood-vessels,  and  many  of  those  from  the 
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thoracic  region  on  their  way  to  the  axillary  lymphatic 
glands. 

Within  the  thorax  there  are  several  named  groups  with 
corresponding  plexuses.  The  sternal  glands  and  plexus 
( fflandula  lymphaticas  sternales,  s.  substeriiMes,  s.  thoracicm 
profundas,  s.  mammaiicB,  a.  presiernales  ;  plexus  lymphaticus 
siernalis,  s.  mammarius  intermis)  commence  opposite  the 
xiphisteruum  and  extend  along  the  tltorax  on  each  side 
of  the  sternum  in  company  with  the  sternal  blood-vessels 
(Fig.  4986).  The  afferent  vessels  of  this  plexus  come 
from  the  deep  abdominal  muscles  in  the  supra-umbilical 
region  of  the  abdomen,  the  ventral  two-tliirds  of  the 
diaphragm,  part  of  the  convex  surface  of  the  liver 
through  the  supra-hyoid  glands,  the  structures  in  the 
intercostal  spaces  in  the  ventral  part  of  the  body.  The 
afferent  vessels  usually  join  the  ventral  (anterior)  medi- 
astinal glands,  and  with  their  trunks  pass  to  the  two 
great  common  lymph-trunks.  Sometimes  one  or  more, 
or  all,  of  the  trunks  pass  directly  to  the  great  lymph- 
trunks  without  traversing  the  mediastinal  glands. 

The  intercostal  glands  and  plexus  {glandular  lympUatie(e 
intercostales ;  plexus  lymphaticus  intercosialis)  are  found 
on  each  side  of  the  thorax,  in  the  intercostal  spaces,  and 
along  the  vertebral  column.  The  afferent  vessels  are 
froni  the  intercostal  structures,  the  spinal  canal,  and  the 
deep  muscles  of  the  back.  The  efferent  trunks  pass 
mostly  to  the  thoracic  duct,  but  part  of  those  on  the 
right  pass  to  the  right  lymphatic  trunk. 

The  dorsal  or  posterior  mediastinal  glands  and  plexus 
(glanduloe  lymphatica  mediastinales  dorsaks,  s.  posleriores ; 
plexiis  lymphaticus  mediastinalis  dorsalis,  s.  posterior)  are 
situated  along  the  thoracic  aorta  and  the  oesophagus,  in 
the  dorsal  or  posterior  mediastinal  folds.  The  afferent 
vessels  are  from  the  oesophagus,  the  dorsal  third  of 
the  diaphragm,  and  some  from  the  liver.  The  efferent 
vessels  enter  the  thoracic  duct,  directly,  or  join  the  bron- 
chial glands. 

The  ventral  (anterior)  mediastinal  glands  and  plexus 
{fflanduke  lymphaiicce  mediastinales  centrales,  s.  ante- 
riores,  -s.  gl.  I.  cardiacw ;  plexus  lympliaticus  mediastinalis 
ventralis,  s.  anterior)  are  in  the  ventral  mediastinal  fold, 
and  are  principally  concentrated  around  the  arch  of  the 
aorta  and  the  roots  of  the  great  blood-vessels.  The  glands 
called  supra-xiphoid  by  Sappey  (14  of  Fig.  4986)  are  fre- 
quently assigned  to  this  group.  The  afferent  vessels  are 
from  the  sternal  plexus,  and  through  this  many  vessels 
from  the  convex  surface  of  the  liver  ;  the  lymphatics 
of  the  thymus,  and,  according  to  some  authors,  the  lym- 
phatics of  the  heart.  The  efferent  vessels  either  go  to 
the  bronchial  glands  or  join  the  vessels  from  these,  and 
extend  from  the  right  half  to  the  right  lymphatic  trunk, 
and  from  the  left  half  to  the  thoracic  duct. 

The  bronchial  glands  and  plexus  (glanduloe  lymphaticm 
bronchiales ;  plexus  lymphaticus  bronchialis)  are  situated 
in  the  bifurcation  of  the  trachea,  and  extend  upon  the 
trachea  (where  they  are  called  tracheal  lymphatic  glands) 
to  the  internal  jugular  plexus,  and  others  extend  out  along 
the  bronchi  into  the  lungs  (pulmonary  lymphatic  glands). 
In  childhood  and  youth  they  are  pink,  but  with  advanc- 
ing age  they  become  dark  and  even  black,  if  the  individ- 
ual has  inhaled  a  plentiful  supply  of  coal-dust  or  other 
carbonaceous  matter.  These  glands  are  very  large  and  im- 
portant. The  afferent  vessels  are  from  the  lungs,  and,  ac- 
cording to  some  authors,  the  heart,  the  bronchi,  the  efferent 
vessels  of  the  dorsal  mediastinal  glands,  and  sometimes 
the  ventral  mediastinal  glands  also.  The  efferent  ves- 
sels extend  from  the  left  side  tcf  the  thoracic  duct,  and 
from  the  right  to  the  right  lymphatic  trunk.  Frequently 
the  efferent  vessels  of  the  sternal,  ventral  mediastinal, 
and  bronchial  glands  unite  to  form  a  large  single  or 
multiple  trunk  (truncus  lymphaticus  broncho-mediastmalis, 
s.  bronclio-mediastinus,  s.  bronchio-mediastinicus) ,  which 
extends  to  the  common  lymphatic  trunk  of  the  right  or 
left.  Such  a  trunk  is  more  common  on  the  right.  On 
the  left  the  efferent  trunks  are  usually  smaller  and  less 
concentrated. 

Common  Lymphatic  Trunks.  —In  man  and  the  mam- 
mals there  are  but  two  common  lymphatic  trunks,  one 
on  the  right  and  one  on  the  left  side ;  and  these  trunks 


terminate  at  two  points  in  the  great  veins  of  the  neck, 
usually  at  the  junction  of  the  jugular  and  subclavian 
veins — that  is,  just  before  the  formation  of  the  brachio- 
cephalic venous  trunks,  or  in  animals  like  the  rabbit 
(Fig.  4998)  with  a  right  and  left  precava,  just  before  the 
formation  of  these.  In  man  and  the  higher  animals  these 
trunks  are  of  different  length  and  size,  and  receive  the 
lymphatics  of  very  unequal  portions  of  the  body,  that 
on  the  left  side  being  normally  much  the  more  extensive. 
In  the  lowest  mammals  the  tendency  is  very  strong  to 
equalize  these  trunks,  and  also  the  area  drained  by  them  ; 
and  in  the  animals  below  mammals,  the  two  are  approxi- 
mately equal. 

Thoracic  Duct  {ehyloduetus,  ductus  thoracicus,  s.  irun- 
CVS,  s.  cancdis  lymphaticus  communis  sinister,  s.  major,  s. 
ductus  chyliferus,  s.  lumbothoracicus ;  vena  alba  thoracis 
[Eustachius,  1564]). — The  common  lymphatic  duct,  canal. 


Fifl.  4990.— Diagram  of  the  Thoracic  Duct,  the  Right  Lymphatic  Trunk, 
and  the  Lymphatic  Plexuses  of  the  Human  Body.  (After  Quain.) 
1,  Left  jugular  plexus  ;  2,  arch  of  the  thoracic  duct  near  its  entrance 
into  the  angle  between  the  subclavian  and  internal  jugular  veins ;  3, 
left  subclavian  vein  ;  4,  left  axillary  lymphatic  plexus  ;  5,  the  thoracic 
duct  in  the  thorax ;  6,  trunk  from  the  intercostal  plexus  to  the  ab- 
domen where  it  joins  the  chylocyst ;  there  should  be  a  similar  trunk 
on  the  left  (of.  Fig.  4901) ;  7,  lacteals ;  8  and  9,  inguinal  and  iliac 
plexuses  on  the  left  and  right ;  10,  chylocyst  or  chyle  receptacle  ;  11, 
the  sternal,  bronchial,  and  mediastinal  plexuses ;  12,  axillary  plexus 
on  the  right ;  13  and  14,  right  subclavian  and  internal  jugular  veins  : 
the  right  lymphatic  trunk  enters  the  vein  at  the  angle  between  the 
subclavian  and  internal  jugular,  as  does  the  thoracic  duct  on  the  left ; 
15,  i;ight  jugular  lymphatic  plexus. 

or  trunk  of  the  left  side  collects  and  empties  into  the  ven- 
ous system,  the  lymph  of  the  pelvic  limbs,  the  reproduc- 
tive and  urinary  organs,  the  alimentary  canal,  pancreas, 
spleen,  much  of  that  of  the  liver,  of  the  left  half  of  the 
bodj'  cephalad  of  (above)  the  umbilicus  with  the  addition 
of  a  part  from  the  right  half  of  the  thoracic  wall  (Figs. 
4980  and  4990  to  4998). 

In  man  the  thoracic  duct  is  formed  in  the  abdomen  op- 
posite the  first,  second,  or  third  lumbar  vertebra  by  the 
union  of  the  trunks  of  the  lumbar  and  mesenteric  lym- 
phatic plexuses.  The  most  caudal  end  is  the  result  of 
the  union  of  the  right  and  left  lumbar  trunk  {truncus 
lymphaticus  lurnbalis  dexter  et  sinister).     The  large  trunk 
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thus  formed  is  then  increased  by  the  addition  of  the  un- 
paired or  azygous  trunk  {Iruncus  inleslinalis)  from  the 
stomach  and  intestines,  part  of  the  liver,  the  spleen  and 
pancreas,  and  the  right  and  left  trunk  from  the  intercos- 
tal plexuses  (Fig.  4990).     At  the  beginning  of  the  duct 
■where  all  these  confluents  unite  there  is  usually  a  marked 
dilatation,  the  chylocyst,  chyle  leceptacle  oi  cistern  of 
Pecquet   (chylocysiis,  s.  receptacidum    ehyli 
s.  cisterna  chyli).    This  is  sometimes  aU&eut 
in  man  as  the  confluents  foim  a  kind  of 
net-work  instead  of  one  large  trunk      In 
this  case  the  thoracic  duct  is  foimed  by 
the  union  of    the  net-work   without 
there  being  present  a  special  enlarge         B/ 
ment  or  chylocyst     This  condition 
is  said  by  Owen  to  be  normal  in 
the  marsupials  examined  by  him 
but  in  the  dog,  cat,  rabbit,  and 
most  of  the  higher  animals  there 
is  usually  a  very  well-marked 
chylocyst.     From  the  chylo 
cyst  the  thoracic  duct  trav- 
erses the  diaphragm  with 
the  aorta,  usually  on  the 
right  side,  and  extends 
along  the  thorax  mostly 
oh  the  right  and  dor- 
sal side  of  tlie  aorta         _  j 
until    opposite    the 
sixth    to    the    third 
thoracic  vertebra  it 
gradually  inclines  to 
tlie  left,  passes  dor- 
sad of  the  arch  of  the 
aorta,  reaches  the  left 
side  of  the  oesopha- 
gus which  it  follows 
for  a  short  distance, 
passing    on  with   it 
along  the  dorsal  side 
of  the  great  blood- 
vessels until  opposite 
the  seventh  cervical 
,  vertebra     when      it 
forms  an  arch  some- 
thing like  the  arch 
of  the  aorta,  curving 
ventrad  and   to  the 
left  between  the  ver- 
tebral   blood-vessels 
and  the  jugular  vein 
to   terminate  at   the 
junction  of  the  left 
internal  jugular  and 
the  subclavian  vein. 
The  opening  is 
guarded  by  a  double 
valve,  so  that  rever- 
sal of  the  direction 
of    the     stream     is 
avoided. 

The  thoracic  duct 
differs  in  length  with 
the    length    of    the 
trunk.     The  average 
in  an  adult  is  about 
40  ctm.,  and  its  di- 
ameter   is    about    3 
to  3  mm.,  it   being 
greater  near  its  ori- 
gin than  near  its  ter- 
mination.    It  in  many  cases  divides  into  two  or  more 
parallel  and  anastomosing  vessels,  which  finally  unite  to 
enter  the  vein  together.     The  chylocyst  is  from  40  to  50 
mm.  long  and  6  to  8  mm.  thick,  and  in  the  arch  near  the 
termination  there  is  sometimes,  if  not  regularly,  found  a 
dilatation  something  like  that  shown  in  the  dog 'and  the 
rabbit  (Figs.  4996  and  4998).     The  thoracic  duct  receives 
confluent  branches  throughout  its  entire  course,  and  near 


the  termination  enter  the  important  trunks  from  the  arm, 
lungs,  and  head  and  neck  (the  jugular,  subclavian,  and 
broncho-mediastinal  trunks).  The  entrance  of  each  of 
these  vessels  is  usually  guarded  by  a  paired  valve. 

Varieties. — There  are  sometimes  two  ducts — one  open- 
ing into  the  right  and  one  into  the  left  veins  of  the  neck. 
Sometimes  a  single  duct  divides  sending  one  branch  to 

the  right  and  one  to 
the  left,  as  shown  in 
the  figure  of  the  cat 
and  rabbit  (Figs. 
4  99  3  and  4998). 
Rarely  there  is  a 
transposition,  the  left 
thoracic  duct  open- 
ing on  the  right. 
"In  two  instances 
the  thoracic  duct  has 
been  seen  to  termi- 
nate in  the  vena 
azygos."  Multiple 
openings  into  the 
veins  are  not  uncom- 
mon (cf.  Fig.  4994). 
RiyM  common  lym- 
phatic trunk  (truncus 
lympliaticus  commu- 
nis dexter,  s.  minor ; 
vena  lymphatica  dex- 
<ra).  — The  right 
common  lymphatic 
trunk  is  only  about 
14  mm.  long,  but  is 
nearly  as  great  in  di- 
ameter as  the  tho- 
racic duct.  It  is 
formed  by  the  con- 
fluence of  the  lym- 
phatics from  the 
right  side  of  the  head 
{truncns  lympTiaiicus 
jugularis  dexter) , 
those  from  the  right 
arm,  shoulder,  and 
breast  {truncus  lym- 
phaticvs  svbclavius), 
the  efferent  trunks 
from  the  right  half 
of  the  sternal,  and 
ventral  mediastinal 
and  bronchial  plex- 
uses {trvncvs  bron- 
clio  -medi  astmalis 
dexter).  This  com- 
mon trunk,  there- 
fore, collects  the 
lymph  and  pours  it 
into  the  veins  from 
the  right  half  of  the 
body,  cephalad  of 
(above)  the  umbili- 
cus—part of  the  liver, 
the  right  lung,  right 

Fig.  4991.— Part  of  the  Thoracic  Duct  and  Intercostal  Lymphatics.    (Sappey,  Atlas.)    A,  ^j^^f    ,    ,,''^^,    'J^ai-t, 

vertebral  column  opposite  the  first  lumbar  vertebra ;  B,  C,  D,  E,  P,  G,  H,  I,  fifth  to  the  right  halt  Ol  tlieUeaa, 

twelfth  ribs  inclusive ;  K,  ectal  intercostal  muscles  between  the  ribs,  the  ental  or  internal  face,  neck,  back,  and 

intercostals  have  been  removed  to  show  the  intercostal  lymphatic  plexus;  1,  the  thoracic  ^„,.(-     q^     tr,g     riffht 

duct  near  the  chylocyst,  it  extends  along  the  vertebral  column  nearly  on  the  meson  ;  2,  2,  P'^  .& 

trunks  arising  in  the  intercostal  spaces  ;  3,  3,  3,  lymphatic  glands  in  the  course  of  the  ves-  intercostal    .region 

sels  ;  4,  4,  large  trunk  conveying  the  lymph  from  the  three  or  four  intercostal  spaces  into  drains  its  lymphatics 

the  abdomen  and  then  pouring  it  into*  the  chylocyst ;  5,  5,  similar  trunk  on  the  left  side  ;  jjjtn       the       thoracic 

6,  6,  and  7,  trunks  on  the  right  and  left,  from  the  intercostal  spaces  to  the  thoracic  duct.  ,      ^        ,  ^i,    i  '^-^ 

e  ,  V  duct.     As  on  the  left 

side  there  is  a  tendency  for  the  trunk  to  terminate  by  a 
multiple  instead  of  a  single  opening.  Not  infrequently, 
there  is  no  true  common  trunk  formed,  but  the  great 
trunks  from  the  different  regions  open  separately. 

The  great  lymphatic  trunks  in  the  higher  mammals  con- 
form quite  closely  to  those  of  man,  but  the  termination 
varies  somewhat.  When  the  internal  jugular  is  small 
it  is  generally  near  the  junction  of  the  subclavian  and 
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external  jugular  (Figs.  4993,  4996,  arid  4998),  in  the  horse  this  duct  terminates  in  the  precava,  and  in  the  ox  usually 
at  the  junction  of  the  left  jugular  and  the  precava.  In  the  ox  also  it  visually  traverses  a  special  opening  in  the  dia- 
phragm. In  the  horse  the  duct  is  di- 
lated at  its  termination,  as  it  is  also 
in  the  dog  and  rabbit  (Figs.  4996  and 
4998) ;  in  all  the  animals  both  trunks 
tend  to  open  by  two  or  more  mouths 
(Fig.  4994),  and  in  all  the  thoracic 
duct  shows  a  strong  tendency  to  con- 
form to  the  lymphatics  in  general  and 
break  up  into  a  kind  of  net-work  in- 
stead of  remaining  of  considerable 
size.  Sometimes  this  net-work  en- 
closes the  aorta,  but  more  frequently 
it  assumes  the  condition  shown  in 
Fig.  4994.  In  the  rabbit  almost  con- 
stantly, and  very  frequently  in  the 
cat,  there  is  a  branch  of  the  thoracic 
duct  extending  to 
the  right  (Figs. 
4993  and  4998). 

The  chylocyst  is 
large  in  the  dog, 
cat,  and  rabbit,  and 
in  many  other  ani- 
mals, and  there  is 
a  strong  tendency 
for  its  component 
trunks  (intestinal 
and  lumbar)  to  di- 
vide before  enter- 
ing it,  so  that  it  is 
formed  by  the  union 
of  a  coarse  net- 
work rather  than  by 
a  few  simple  ves- 
sels. (Figs.  4993, 
4  9  9  4,  4996,  and 
4998.) 

In  the  non-mam- 
malia,   birds,    rep- 
tiles, amphibia,  and 
fishes,     the     gi'eat 
trunks  are  symmet- 
rical, that  is,  nearly 
equal   on   the    two 
sides.     They    open 
into  the  great  veins 
near    the   heart. 
There  are  also  a  pair  of  vessels 
opening  into  the  ischiadic  or 
other   pelvic  veins,  and  in  the 
frog  and  toad  there  is  a  lymph 
heart  on  each  great  trunk,  near 
the  opening.     In  the  non-am- 
phibian forms,    where    lymph 
hearts  are  present,  they  are  con- 
fined to  the  pelvic  region. 

Origin  and  Structure  of 
THE  Lymphatic  Vessels. — 
There  are  three  distinct  views 
as  to  the  ultimate  origin  of  the 
lymphatic  vessels :  1.  That 
they  are  in  direct  communica- 
tion with  the  blood-vessels  by 
means  of  connecting  radicles  so 
small  that  in  normal  conditions 
only  the  blood  plasma  can  tra- 
verse them ,  an  d  that  under 
pathological  conditions  these 
conn  ecting  radicles  may  in- 
crease sufficiently  in  size  to  ad- 
mit the  passage  of  blood-cor- 
puscles. This  was  one  of  the 
earliest  views,  and  it  is  sup- 
ported, by  the  fact  of  the  ready 
appearance  of  water  or  even 
colored  gelatin  in  the  lymphat- 
ics soon  after  the  blood- vessels 


Fig.  4993.— General  View  of  the  Lymphfttic  Sye- 
tem  of  the  Cat  (Felis  Domestica).  (Drawn  by 
Mrs.  Gage.)  a,  Stomach  ;  6,  small  intestine ; 
c,  caecam  ;  d,  large  intestine  ;  e,  coeliac  axis  ; 
/,  superior  mesenteric  artery  ;  ff,  inferior  me- 
senteric artery ;  h,  external  epigastric  artery 
reflected  f  rorn  the  abdominal  wall  npon  the 
thigh  ;  i,  sciatic  nerve  dividing  into  the  pero- 
neus  and  tibialis  ;  k,  saphenous  or  internal 
cutaneous  artery  ;  «i,  ?i,  femoral  artery ;  o, 
cut  edge  of  the  abdominal  wall ;  p,  ilio-lum- 
bar  artery  ;  q,  ri^ht  kidney  ;  r,  cut  edge  of 
the  diaphragm ;  s,  thoracic  aorta  ;  /,  brachial 
artery,  extending  into  the  antibrachium  as 
the  radial  artery  ;  w,  subclavian  vein ;  v,  ex- 
ternal jugular  vein  ;  w,  trachea. 

1,  Lymphatics   from    the  ventral  lip  and 
floor  of  the  mouth  to 
the   two    submaxillary 
lymphatic     glands,     as 
shown    in    the    figure, 
these  trunks  cross  to  the 
opposite  sidefrom  which 
they  arose ;    2.  trunks 
from  the  facial  region 
injected  from  the  bare 
spot  on  the  snout  and 
dorsal  lip;  H,    the  two 
submaxillary  lymphatic 
glands,  one  on  each  side 
of  the  facial  vein :  4,  single  ental  cervical 
gland  on  the  side  of  the  trachea  and  next  the 
carotid   artery,  into  this  enter  most  of  the 
efferent  trunks  from  the  submaxillary  lym- 
phatic glands ;  5,  truncus  lymphatieus  jugu- 
larls  from  the  ontal  cervical  glands  to  the 
thoracic  duct  on  the  left,  and  the  right  com- 
mon lymphatic  trunk  on  the  right ;  6,  termi- 
nation of  the  thoracic  duct  at  the  junction  of 
the  subclavian  and  external  jugnlar  veins ; 
7,  lymphatics  from  the  stomach  to  the  coeliac 
glands  ;  8,  lymphatics  from   the  liver  to  a 
cceliac  gland  ;  9.  gland  near  the   duodenum 
into  which  many  of  the  duodenal  lymphatics 
enter ;    10,    the  two    enormous    mesenteric 
glands  near  the  caecum,    often   called    the 
glands  or   pancreas  of  Asellius,  into  which 
most  of  the  lymphatics  of  the  small  intes- 
tine, CEBCum,  and  part  of  the  colon  empty. 
From  these  glands  extends  the  great  truncus 
lymphalicus  intestinalis  to  the  chylocyst,  re- 
ceiving the  trunks  from  the  duodenum,  liver, 
and  stomach  on  its  way ;  in  the  cat,  as  shown 
in  the  figure,  the  truncus  intestinalis  is  very 
long  and  usually  single,  making  it  very  easy 
to  insert  a  cannula  for  a  starch  or  plaster  in- 
jection ;  11,  trunks  and  glands  in  the  caacal 
region  :  12.  lymphatics  from  the  colon,  there 
are  usually  several  small  glands  near  the  at- 
tachment of  the  mesentery  ;  13,  glands  in  the 
mesocolon   around   the    inferior  mesenteric 
blood  -  vessels  ;    14,    hypogastric   lymphatic 
glands ;  15,  gland  at  the  side  of  the  external 
epigastric  blood-vessels.    It  receives  the  lym- 
phatics from  the  abdominal  wall,  part  of  the 
mammary  gland  and  the  external  genitalia, 
its  efferent  vessels  go  partly  to  the  hypogas- 
tric  and  partly  to  the    lumbar    lymphatic 
glands ;  the  gland  has  been  reflected  from 
the  abdominal  wall  with  the  external  epigas- 
tric artery  to  the  muscles  of  the  thigh,  it  may 
represent  the  ectal  inguinal  group  of  man ; 
16,  popliteal  gland  in  a  mass  of  fat  m  the 
popliteal  space.     It  receives  most  of  the  lym- 
phatics of   the  foot  and  cms,   and    sends 


its  efferent  trunks  between  the  two  great 
branches  of  the  sciatic  nerve  to  follow  the  femoral  artery ;  17,  trunks  from  the  dorsum  of  tho  foot, 
winding  round  the  fibular  side  of  the  crus  with  the  external  saphenous  vein  across  the  calf  of  the  leg  to 
the  popliteal  gland,  part  of  the  course  is  indicated  by  broken  lines ;  18,  lymphatic  trunk  from  the  dor- 
sum and  tibial  side  of  the  foot  following  the  saphenous  or  internal  cutaneous  artery,  about  opposite  to 
the  middle  of  the  thigh  it  anastomoses  freely  with  those  following  the  femoral  vessels  ;  19,  lymphatic 
trunks  accompanying  the  femoral  blood-vessels  and  finally  entering  the  lumbar  glands,  no  inguinal 
glands  being  present ;  20,  lymphatic  trunk  accompanying  the  ilio-lumbar  blood-vessels  and  entering  tho 
lumbar  lymphatic  glands  ;  21,  lumbar  lymphatic  glands  ;  2^,  lumbar  glands  into  which  pass  the  lym- 
phatic trunks  from  the  internal  genitalia,  these  are  frequently  merged  with  the  preceding ;  33,  trunciis 
lymphatieus  lutnbalis,  there  is  one  on  each  side,  but  frequently  the  trunks  are  multiple,  and  the 
branches  of  the  two  sides  anastomose,  they  form  principal  constituents  of  the  chylocyst ;  24,  chylocyst 
formed  by  the  junction  of  the  intestinal  and  lumbar  ti-unks  ;  25,  thoracic  duct,  a  small  branch  is  indi- 
cated as  going  to  the  right  side  of  the  body  ;  26,  lymphatic  glands  in  the  thorax,  near  the  arch  of  the 
aorta  and  bronchi ;  27,  pectoral  lymphatic  glands  in  course  of  the  long  thoracic  blood-vessels  ;  28,  lym- 
phatics from  the  dorsum  of  the  manus  following  the  radial  nerve  and  cephalic  vein,  and  finally  termi- 
nating in  the  prescapular  gland.  The  course  in  the  brauhium,  where  not  visible  in  this  view,  is  indi- 
cated by  broken  lines,  occasionally  one  or  more  branches  turn  at  the  elbow  to  follow  the  brachial 
vessels  into  the  axilla,  in  this  case,  they  enter  the  pectoral  gland  opposite  the  third  rib,  true  axillary 
glands  appearing  to  be  absent ;  29,  termination  of  the  right  common  lymphatic  trunk  at  the  junction 
of  the  subclavian  and  external  jugular  vein ;  30,  prescapular  gland  receiving  the  lymphatics  of  the 
arm  and  shoulder,  and  usually  an  anastomosing  branch  from  the  jugular  trunk,  its  efEerent  vessels  join 
the  jugular  trunk. 
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Fig.     4993.  —  Ventral 
View  of   the   Ohylocyst 
and  the  G-reat  Lymphatic 
Trunks  and  their  Termi- 
nation in  the  Cat  (Fells 
Domestica).    About  Nat- 
ural   Size.     (Drawn  by 
Mrs,  Q-age.)  a,  Trachea ; 
b,    b,    external    jugular 
veins ;  c,  c,  internal  jug- 
ular veins;  d,  d,  suholav- 
ian  veins ;    e,    precava, 
opposite  the  entrance  of 
the    common    trunk 
of  the  sternal  veins  ; 
f.  f,  subclavian  arte- 
ries ;    g,  brachio-ce- 
phalic  artery   oppo- 
s  i  t  e 
iU  di- 
vision 
into 
the 
right 
s  ub- 
clavi- 
an,  the  right 
and  left  ca- 
rotids ;  h,h, 
arch  of  the 
aorta    and 
a  b  d  omlnal 
aorta ;  i,  1, 
cut  edges  of 
tbethoracic 
walls    and 
the  ends  of 
the  ribs ;  k, 
k,  pillars  of 
the    dia- 
phragm ;  m, 
coeliac  axis; 
n,    superior 
m  e  senteric 
artery ;  0,0, 
the  renal 
arteries. 

1,  ental 
cervical 
gland  :  2, 
tr uncus 
lymphati- 
cus  jugula- 
ris;  3,  3, 
trunk  and 
gland  along 
the  exter- 
nal jugular 
vein,    the 

trunk  is  one  of  the  efferent  vessels  from 
the  lateral   of    the  two   submaxillary 
lymphatic   glands  (cf.    Fig.    4992) ;   4, 
anastomosing    branches    between    the 
jugular  trunk  and  the  efferents  from 
the  prescapular  gland  ;  5,  5.  the  right 
and  left  prescapular  gland  ;  6,  termina- 
tion  of  the  thoracic  duct  in  the  veins 
at  the  angle  of  the  subclavia  and  exter- 
nal jugular,  a  short  segment  has  been 
removed  from  the  external  jug- 
ular to  show  mnre  clearly  the 
arch  of  the  terminal  part  of  the 
thoracic  duct ;  7.  the  right  com- 
mon lymphatic  trunk  at  its  ter- 
mination :   8,   lymphatic  gland 
on  the  trachea,  its  efferent  ves- 
sels extend  both  to  the  right  and 
to  the  left ;  9,  large  gland  in  the 
ventral  mediastinum  around  the 
sternal  vessels,  its  efferent  ves- 
sels extend  both  to  the  right  and 
to  the    left;    10.    email    gland 
about  opposite  the  head  of  the 
first  rib,  there  is  one  also  on  the 
left   but  it   has  been  omitted  ; 
11,  11,  pectoral  glands  and  lym- 
phatic vessels,  they  follow  the 
axillary    blood-vessels     after 
reaching  the  axilla  and  termi- 
nate directly  in  the  arch  of  the 
thoracic  duct  on  the  left,  but 
join  other  trunks  on  the  right 
before    entering    the    common 
tnuik  ;  12, 12, 12,  lymphatic  glands  and 
trunks  near  the  arch  of  the  aorta,  the 
efferent  vessels  form   prominent  con- 
stituents of  the  right  lymphatic  trunk  ; 
13,  branch  of  the  thoracic  duct  turning 
to  the  right  and  finally  terminating  in 
the  right  lymphatic  tnink  ;  14,  14,  tho- 
racic  duct.     As  indicated  by  the  con- 
strictions the  valves  are   considerably 
farther   apart  in  the   cephalic    half ;  1 9 


15,  IB,  chylo- 
cyst  on  the 
right  side  of 
the  aorta  and 
extending  for 
a  considerable 
distance  into 
the     thorax ; 

16,  t7'U7lCUS 

I  n  t  estinalis, 
the  common 
trunk  from 
the  stomach, 
liver,  and  in- 
testines ( c  f . 
Fig.  4  9  92). 


natingin  the  ohylo- 
cyst it  divides  into 
several      branches, 
one  of  which  winds 
round  the  left  side 
of    the    aorta,    one 
sends   a   branch  to 
a  small  gland  near 
the    origin    of    the 
superior  mesenteric 
artery     and     from 
this  gland  the  effer- 
ent    trunk     passes 
laterad  of  the  pillar 
of   the   diaphragm, 
enters    the 
^  thorax  with 
the  splanch- 
nic    nerves 
and  tei-mi- 
nates  in 
tg  the  tho- 
r  a  c  i  c 
ductjust 
b  eyond 
the    chylo- 
cyst,   still 
another 
branch    an- 
a  s  1 0  moses 
with   the 
lumbar 
trunks;  the 
1  y  mphatics 
form  a  per- 
fect maze  in 
this  region, 
so  that  it  is 
n  o    wonder 
E  u  stachius 
was   bewil- 
dered in  his 
first  investi- 
gation  of 
them;  17, 
1  y  m  p  hatic 


vessels  from 
the  abdomen 
to  enter  the 
thoracic  duct 
in  the  thorax; 
this  seems 
like  an  exact 
reversal  o  f 
the  condition 
in  man  where 
eooie  of  the 
lymphatics  of 
the  thorax 
(i  n  t  e  rcostal 
plexus)  enter 
the  abdomen 
to  assist  in 
forming  the 
ohylocyst  (cf. 
Fig.   4991); 

18,  left    and 

19,  right  an- 
astomosing 
trunks  from 
the  lumbar 
glands. 


Fig.  4994.— 
Dorsal  View  of 
the    Chylocyst 
and  the  G-reat 
Lymph  atic 
Trunks  in  their 
Relation  to  the 
Blood  -  vessels 
of  the  Cat  (Fe- 
lis  Domestica). 
Slightly    more 
than     Natural 
Size.      The 
blanks  and  dot- 
ted lines  indi- 
cate the  omis- 
sion of  a  part 
of  the  length. 
(Drawn    by 
Mrs.     Gage.) 
a,  a,   External 
jugular  veins ;    b,    b,  internal 
jugular  veins  ;  c,  c,  subclavian 
veins;  d,  precava  ;  e,  the  right 
and  left  subclavian    arteries ; 
f ,  left  thyroid  axis  ;  g,  between 
the    two    carotid  arteries ;    h, 
brachio- cephalic  artery  ;  i,  i,  i, 
aorta ;  k,  k,  upper  one  an  in- 
tercostal, lower  a   lumbar  ar- 
tery ;  m,  ccEliac  axis  ;  n,  supe- 
rior mesenteric  artery ;    0,  o, 
renal  arteries. 

1,    Left    jugular    lymphatic 
trunk,  bifurcating  and  joining 
the  thoracic  duct ;  2,  right  jug- 
ular trunk,  bifurcating  and  one 
branch  joining    the    right 
common  lymphatic  trunk, 
the  other  terminating  inde- 
pendently in  the  mesal  as- 
pect of  the  external  jugu- 
lar ;  3,  3,  trunks  from   the 
right  and   left  prescapular 
glands  ;  4,  4.  the  two  openings  of  the 
thoracic   duct,  the  lateral  one  being 
at  the  junction  of  the  subclavian  and 
external  jugular,  the  mesal  one  into 
the  external  jugular  about  opposite  ; 
5,  5,  the   two  openings  of  the  right 
lymphatic  trunks — they   are  similar 
in  position  to  the  openings  of  the  tho- 
racic duct ;  6,  ti,  pectoral  lymphatics  ; 
7.  7,  thoracic  lymphatics  (cf.  11  and 
12   of  Fig.   4993) ;  8,  branch   of  the 
thoracic  duct  on  the  ventral  side  of 
the  great  subclavian  vessels,  some- 
times the  entire  duct  is  on  the  ven- 
tral side ;  9,  branch  of  the  thoracic 
duct  on  the  dorsal  side  of  the  sub- 
clavian blood-vessels — this  is  the  po- 
sition of  the   entire  duct  in   about 
three-fourths  of  the  numerous  speci- 
mens examined  ;  10,  10,  greatly  di- 
vided thoracic   duct.     The  thoracic 
duct    is    never    simple    in    the    cat 
throughout    its    whole    course,    but 
this  one  is  more  than  commonly  di- 
vided ;  11,  11,  11,  chylocyst.     On  the 
right  is  drawn  a  section  at  this  point 
to   show  that  the  chylocyst   nearly 
embraces  the  aorta  ;    12.    intestinal 
lymphatic    trunk   send- 
ing a  large  branch   on 
both  sides  of  the  aorta 
to  enter  the  chylocyst ; 
13,   left    lumbar  trunk 
greatly    divided ;     14, 
right  lumbar  lymphatic 
trunk     anastomosing 
witb  the   left  and  with 
a  branch   from  the  in- 
testinal trunk. 


"were  injected. 
This  "wasj  and  still 
is,  a  favorite  metli- 
od  of  demonstrat- 
ing the  lymphatics  of  an 
organ.     In   objection  to 
the  doctrine  of  the  direct 
connection   of    the   two 
systems  of  vessels,  it  was 
pointed   out  by  Hunter 
that,    when  the   coarser 
matters  injected  into  the 
blood  -  vessels    appeared 
in  the  lymphatics,  it  was 
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due  to  a  breakage  somewhere  iu  the  wall  of  the  blood- 
vessel ;  and  further,  that  the  filling  of  the  lymphatics  by- 
Injecting  water  or  gelatin  into  the  blood-vessels  was  but 
natural,  as  it  is  one  of  the  properties  of  the  blood-vessels 
to  allow  the  contents  to  diffuse  through  their  walls,  and 
the  lymphatics,  from  their  office  as  a  drainage  system, 
lake  up  the  exuded  liquid.  This  does  not,  however,  show 
how  the  exuded  liquid  gets  into  the  lymphatics.  The 
pressure  which  forces  the  plasma  through  the  walls  of 
the  blood-vessels  would  seem  rather  to  collapse  the  lym- 
phatics, as  the  pressure  is  in  on  the  outside.  In  a  word, 
there  has  been  no  conclusive  proof  given  that  there  is  or 
is  not  a  direct  connection  between  blood-vessels  and  lym- 
phatics. 

2.  That  there  is  a  net-work  of  minute  spaces  in  the 
tissues  between  and  around  the  individual  structural 
elements,  through  which  the  diffused  plasma  slowly 
moves,  bathing  all  the  cells  and  fibres,  giving  to  them 
oxygen  and  the  other  nutritive  elements,  and  taking  in 
return  carbon  dioxide  and  the  other  products  of  waste. 
Part  of  this  waste,  especially  the  carbon  dioxide,  diffuses 


Fig.  4996. 
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Lymphatic  System, 
liympliatic  System. 


Fig,  4995.— General  View  of  the  Lymphiitic  System  of  the  Dog  (Scotch 
Terrier).  (Drawn  by  Mrs.  Gage.)  a,  Stomach  ;  b,  b.  small  intestine  ;  c, 
CEecum  ;  d,  large  intestine ;  e,  cceliac  axis  ;  f,  superior  mesenteric  ar- 
tery ;  g,  inferior  mesenteric  artery  ;  h,  epigastric  artery  displaced  from 
the  abdominal  wall  fco  the  muscles  of  the  thigh  ;  i,  sciatic  nerve  and 
other  popliteal  structures  brought  into  view  by  removing  a  segment  of 
the  thigh  muscles  ;  k,  saphenous  or  internal  cutaneous  artery  ;  m,  n, 
the  femoral  artery  ;  o,  cut  edge  of  the  abdominal  wall ;  p,  ilio-lumbar 
artery  ;  q,  right  kidney  ;  r,  cub  edge  of  the  diaphragm  ;  s,  aorta  ;  t, 
brachial  artery  and  its  continuation  as  the  radial  artery  in  the  anti- 
brachium  :  u,  subclavian  vein ;  v,  externa!  jugular  vein ;  w,  trachea. 

I,  Lvmphatic  trunks  from  the  ventral  lip  to  the  mesal  of  the  two  sub- 
maxillary lymphatic  glands ;  2,  lymphatic  trunks  from  the  face  and 
nose,  and  dorsal  lip,  injected  from  the  snout ;  ii,  the  two  submaxillary 
lymphatic  glands  with  the  facial  vein  between  them — the  mesal  glands 
of  the  two  aides  are  connected  by  several  transverse  vessels  ;  4,  ental 
cervical  gland  ;  5,  jugular  lymphatic  trunk  finally  joining  the  thoracic 
duct  on  the  left,  the  right  lymphatic  trunk  on  the  right ;  6,  termina- 
tion of  the  thoracic  duct  at  the  junction  of  the  subclavian  and  external 
jugular  veins;  7,  coeliac  glands  receiving  the  lymphatics  of  the  stom- 
ach, and  sending  efferent  trunks  to  the  intestinal  trunk  ;  8,  lymphatic 
or  lacteal  trunks  from  the  small  intestine;  9,  two  large  mesenteric 
glands  (so-called  glands  of  Asellius  or  pancreas  Aselli ;  from  these  orig- 
inates the  intestinal  lymphatic  trunk,  which  is  quite  short  in  the  dog 
and  much  more  difficult  to  inject  than  in  the  cat ;  10,  gland  receiving 
trunks  from  the  duodenum,  ileum,  and  large  intestine  near  the  caecum  ; 

II,  glands  receiving  the  lymphatics  from  the  caecum,  and  part  of  the 
large  intestine ;  12,  glands  in  the  mesb-colon  along  the  inferior  mes- 
enteric artery ;  they  receive  vessels  from  the  large  intestine,  and  the 
efferent  vessels  go  to  the  chylocyst  and  to  the  lumbar  glands  ;  13,  gland 
on  the  abdomen  beside  the  external  epigastric  artery  ;  14,  popliteal 
gland  ;  15,  lymphatics  from  the  foot,  following  the  external  or  short 
saphenous  vein  around  the  calf  of  the  leg  into  the  popliteal  gland  ;  the 
parts  of  the  vessels  that  would  be  hidden  in  this  view  are  indicated  by 
broken  linen  ;  Ifi,  lymphatic  trunk  following  the  saphenous  artery. 
The  saphenous  trunk  freely  anastomoses  with  the  trunk  following  the 
femoral  artery,  and  with  it  passes  to  the  lumbar  glands  ;  18,  lumbar 
lymphatic  glands  ;  19,  lymphatic  trunk,  accompanying  the  ilio-lumbar 
artery,  and  terminating  in  the  lumbar  glands ;  20,  lumbar  lymphatic 
trunks;  21,  chylocyst;  22,  thoracic  duct,  double  for  a  considerable 
distance ;  2y,  pectoral  lymphatic  gland  and  vessels ;  24,  lymphatic 
trunks  following  the  cephalic  vein,  and  terminating  in  the  prericapular 
gland.  The  course  along  thebracnium  is  indicated  by  broken  lines,  as 
the  vessels  would  not  appear  in  this  view  ;  25,  termination  of  the  right 
lymphatic  trunk  ;  2B,  prescapular  lymphatic  gland  of  the  right  side. 

Fig.  4996. — Ventral  View  of  the  Chylocyst  and  the  Great  Lymphatic 
Trunks  in  their  Eelation  to  the  Principal  Blood-vessels  of  the  Dog 
(Scotch  Terrier).  The  blanks  with  dotted  lines  in  the  cervical  region, 
and  the  blank  in  the  thomx,  indicate  that  part  of  the  length  has  been 
omitted.  About  Natural  Size.  (Drawn  by  Mrs.  Gage.)  a,  Larynx  ; 
b,  trachea  ;  c,  c,  the  right  and  left  external  jugular  veins,  with  seg- 
ments removed  ;  d,  d,  the  two  internal  jugular  veins  ;  e,  e,  subclavian 
veins;  f,  precava ;  g,  g,  right  and  left  subclavian  arteries;  h,  brachio- 
cephalic artery,  near  its  division  into  the  subclavian  and  the  two  car- 
otids :  k,  k,  aorta  ;  ra,  m,  pillars  of  the  diaphragm  ;  n,  n,  coehac  axis  ; 
o,  superior  mesenteric  artery  ;  p,  p,  renal  arteries. 

],  1,  Right  and  left  lateral  submaxillary  lymphatic  glands,  receiving 
trunks  from  the  face,  nose,  and  dorsal  lip  ;  2,  2,  mesal  submaxillary 
lymphatic  glands,  receiung  trunks  from  the  ventral  lip;  these  two 
glands  are  connected  by  numerous  anastomosing  and  crossing  trunks  ; 

3,  3,  ental  cervical  glands,  receiving  the  efferents  fx'om  1  and  2 ;  4,  5, 

4,  5,  jugular  trunks  from  the  ental  cervical  glands  to  the  thoracic  duct 
and  right  common  lymphatic  trunk  ;  fi,  6,  trunks  from  the  prescapular 
glands,  only  the  right  gland  being  shown  ;  7,  termination  of  the  thora- 
cic duct  on  the  mesal  surface  of  the  external  jugular,  near  its  junction 
with  the  internal  jugular  vein.  The  ai-ch  in  the  duct  is  on  the  dorsal 
side  of  the  great  subclavian  vessels,  and  it  arches  toward  the  me&on  in- 
stead of  laterad  As  with  the  cat,  and  before  terminating,  enlarges  con- 
siderably. Into  the  enlargement  terminate  the  jugular  trunks  and  the 
one  from  the  prescapular  gland  ;  the  enlargement  narrows  markedly 
before  entering  the  vein ;  8,  enlargement  and  termination  of  the  right 
lymphatic  trunk  ;  9,  9,  pectoral  glands  and  trunks ;  the  one  on  the  left 
terminates  independently  in  the  lateral  aspect  of  the  external  jugular, 
near  its  junction  with  the  subclavian  ;  10,  10,  thoracic  duct :  it  is  con- 
siderably divided  just  within  the  thorax,  and  then  again  just  before 
enlarging  near  its  termination  ;  11,  11,  chylocyst  on  the  ventral,  and 
right  side  of  the  aorta,  and  extending  for  a  short  distance  into  the 
thorax  :■  12,  12,  intestinal  lymphatic  trunks,  one  branch  winds  round 
the  left  side  of  the  aorta,  and  terminates  finally  on  the  right  side  of 
the  chylocyst :  13,  left  lumbar  lymphatic  trunk ;  14,  right  lumbar  lym- 
phatic trunk. 

Fig,  4997.— General  View  of  the  Lymphatic  System  of  a  White  Rabbit. 
(Drawn  by  Mrs.  Gage.)  a,  Stomach ;  6,  6,  small  intestine  ;  c,  c,  caecum ; 
d,  the  so-called  vermiform  appendix  ;  e,  large  intestine  ;  /,  cceliac  axis  ; 
fir,  superior  mesenteric,  and  A,  inferior  mesenteric  artery;  ?,  external 
epigastric  artery  displaced  from  the  abdominal  wall  to  the  muscles  of 
the  thigh ;  k,  sciatic  nerve  and  other  popliteal  structures  exposed  by 
removal  of  a  segment  of  the  thigh  muscles  ;  m,  saphenoua'or  internal 
cutaneous  artery  ;  n,  o,  femoral  artery  ;  p,  cut  edge  of  the  abdominal 
wall  ;  q,  ilio-lumbar  artery  ;  ?',  right  kidney,  the  left  has  been  omitted, 
although  the  beginning  of  the  renal  artery  is  shown  ;  s,  cut  edge  of  the 
diaphragm  ;  t,  aorta  ;  u,  brachial  and  ulnar  artery ;  v,  subclavian 
vein;  w,  external  jugular  vein  :  x,  trachea. 

1,  Trunks  fi-om  the  ventral  lip  and  sides  of  the  mouth  ;  2,  trunks 
from  the  snout ;  3,  the  two  submaxillary  lymphatic  glands  on  either 
side  of  the  facial  vessels  ;  4,  lymphatic  glanda  near  the  base  of  the  ear  ; 

5,  ental  cervical  lymphatic  gland ;  6,  left  jugular  lymphatic  trunk  on 
its  way  to  join  the  thoracic  duct ;  7,  thoracic  duct  near  its  termination 
in  the  vein  ;  8,  cceliac  glands,  receiving  the  lymphatics  of  the  stomach  ; 
9,  9,  lacteals  from  the  small  intestine  to  10,  the  great  mesenteric  gland 
(gland  or  pancreas  of  Asellius)  ;  it  gives  rise  to  two  intestinal  trunks, 


which  are  short,  small,  and  difficult  to  inject  with  a  coarse  mass;  11, 
large  mesenteric  gland  receiving  the  vessels  from  the  mass  of  lymphoid 
follicles  at  the  termination  of  the  ileum ;  12,  lymphoid  tissue, -saccw/ws 
ro«M7idw«,  at  the  termination  of  the  ileum  ;  13,  gland  receiving  the  lym- 
phatic trunks  from  the  vermiform  appendix ;  14,  glands  in  the  meso- 
colon along  the  inferior  mesenteric  vessels ;  the  efferent  vessels  pass  to 
the  lumbar  trunks  ;  16,  hypogastric  or  sacral  lymphatic  gland  ;  16, 
gland  on  the  abdomen  by  the  external  epigastric  vessels — it  has  been 
displaced  with  the  artery  to  the  thigh  muscles ;  17,  popliteal  glands 
receiving  vessels  from  both  sides  of  the  cms,  sending  efferent  branches 
between  the  peroneal  and  tibial  nerves  to  follow  the  femoral  artery,  and 
another  to  accompany  the  ischiadic  artery ;  18,  lymphatic  trunks  from 
the  dorsum  of  the  foot,  winding  round  the  tibial  or  outer  side  of  the 
calf  to  join  the  popliteal  gland ;  19,  lymphatic  following  the  saphenous 
"artery ;  it  usually  divides  near  the  knee,  sending  one  branch  to  the  pop- 
liteal gland;  20,  lymphatic  trunk  extending  along  with  the  femoral  ar- 
tery ;  it  is  formed  by  the  intimate  anastomosis  of  those  accompanying 
the  saphenous  and  deep  femoral  arteries ;  21,  lumbar  lymphatic  glands; 
22,  subcutaneous  lymphatic  gland  near  the  ilio-lumbar  blood-vessels, 
just  at  the  lateral  margin  of  the  Kartorius  muscle  ;  the  efferent  lym- 
phatics follow  the  iliolumbar  vessels  and  enter  the  lumbar  glands ;  23, 
lumbar  lymphatic  trunks,  the  right  one  is  much  more  divided  than  the 
left;  24,  chylocyst;  25,thoracic  duct :  this  is  almost  invariably  more  or 
less  divided  and  sends  out  a  considerable  branch  to  the  right  lymphatic 
trunk  ;  26,  pectoral  lymphatic  glands ;  27,  anastomosing  trunks  fol- 
lowing the  radial  and  brachial  artery  to  the  axillary  glands ;  28, 
trunk  following  the  radial  nerve,  winding  round  the  brachium  to 
terminate  in  the  axillary  glands  also ;  the  broken  line  indicates  that 
the  trunk  would  be  out  of  sight  in  this  view ;  29,  axillary  lymphatic 
glands  ;  these  are  not  very  closely  connected  with  the  axillary  vessels ; 
30,  termination  of  the  right  lymphatic  trunk. 


Fig.  4997. 
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very  complex,  forming  a  ring  around  the  jugular,  and  becoming  am- 
pulliform,  it  terminates  by  a  narrowed  neck  at  the  junction  of  the  ex- 
ternal and  internal  jugular  veins  ;  the  numerous  trunks  opening  into 
the  expt^nded  end  of  the  thoracic  duct,  have  their  mouthB  guarded  by 
a  paired  valve;  5,  termination  of  the  right  lymphatic  trunk;  it  is 
expanded  like  the  thoracic  duct  and  receives  many  trunks.  The  ex- 
ternal jugular  vein  is  encircled  as  on  the  left.  A  segment  of  the  vein 
has  been  removed,  better  to  show  the  parts.  The  right  trunk  opens 
Into  the  vein  at  the  junction  of  the  right  tubclavian  and  external  jugu- 
lar, as  is  the  usual  method  on  both  sides  in  the  dog  and  cat ;  6,  6,  right 
and  left  trunks  from  the  axillary  glands  ;  7,  tracheal  gland  with  trunk 
going  to  the  right ;  there  is  probably  one  going  to  the  left  also,  as  with 
the  cat ;  8,  8,  glands  in  the  thorax  sending  their  efferent  trunks  to  the 
corresponding  common  trunks ;  9,  9,  pectoral  ffland?,  and  trunks  on  the 
two  sides ;  their  efferent  trunks  unite  with  those  from  the  axillary  glands 
to  form  the  subclavian  lymphatic  trunk  :  10,  lymphatic  gland  on  the 
right,  near  the  second  rib,  through  which  passes  the  branch  from  the 
thoracic  duct  to  the  right  lymphatic  trunk  ;  11,  branch  of  the  thoracic 
duct  going  to  the  right  side ;  this  right  branch  is  a  very  frequent,  if  not 
a  constant,  feature  in  the  rabbit ;  12, 12,  thoracic  duct ;  it  is  frequently 
much  more  divided  than  is  shown  in  this  figure.  The  blank  space 
near  the  middle  indicates  that  a  part  of  the  length  was  omitted  ;  13, 
chylocyst ;  this  is  as  in  the  dog  and  cat,  inclined  to  the  right  side  of 
the  aorta,  but  it  does  not  extend  so  far  into  the  thorax :  14.  intes- 
tinal lymphatic  trunk ;  this  is  small,  usually  multiple,  short,  and 
difficult  to  inject  with  a  coarse  mass  ;  15,  16,  the  right  and  left 
lumbar  trunks  ;  they  form  a  long  meshed  net- work,  and  in  this  specimen 
terminate  in  the  chylocyst  by  three  trunks. 

back  into  the  blood  capillaries.  This  system  has  been 
called  juice  spaces  and  canals  by  Recklinghausen  ^  and 
the  lympli  canalicular  systsm  by  Klein.''  These  minute 
channels  and  spaces  are  all  interconnected  and  continu- 
ous with  the  blood  vascular  system  through  the  inter- 
cellular cement  and  spaces,  and  with  the  lymphatic 
vessels  in  the  same  way,  and  further,  these  spaces  fre- 
quently, if  not  constantly,  contain  branched  cells,  the 
cell-body  filling  the  larger  spaces  and  the  processes  the 
connecting  channels.  These  cell  processes  are  often  pro- 
jected between  the  endothelial  lining  of  the  capillaries. 


Fig.  4998.— Ventral  View  of  the  Chylocyst  and  the  Principal 
Lymphatic  Trunks  in  their  Kelation  to  the  Great  Blood-vessels 
in  the  White  Rabbit.  (Brawn  by  Mrs.  Gage.)  a.  Trachea  ;  &, 
6,  external  jugular  veins  connected  by  a  transverse  vessel ;  e,  c, 
internal  jugular  veins ;  on  the  right  a  segment  is  removed  from 
the  jugular  better  to  show  the  branches  forming  the  right  lym- 
phatic trunk;  c,  c,  the  two  internal- jugular  veins;  d,  d,  the 
subclavian  veins ;  e,  e,  the  right  and  left  precavEC ;  /,  /,  the 
two  subclavian  arteries ;  g,  brachiocephalic  artery  dividing  into 
the  right  subclavian  and  right  carotid ;  A,  h,  carotid  arteries, 
the  left  arises  from  the  arch  of  the  aorta ;  i,  i,  cut  thoracic 
wall  and  ends  of  five  of  the  ribs ;  A:,  k,  aorta ;  m,  m,  pillars  of 
the  diaphragm  ;  n,  coeliac  axis  ;  o,  superior  mesenteric  artery  ; 
p,  left  renal  artery,  the  right  not  being  shown. 

1,  1,  Two  ental  cervical  glands;  2,  2.  efferent  trunks  of  the 
ental  cervical  glands ;  3,  3,  ectal  lymphatic  trunks  from  the 
glands  near  the  ear  ;  they  follow  the  external  jugular  vein  for 
a  considerable  distance,  then  penetrate  the  tissues  to  join  the 
jugular  trunk ;  4,  the  termination  of  the  thoracic  duct ;  this  is 


Fig  4999.— a  Pencilled  and  Silver  Stained  Preparation  of  the  Normal  Omentum 
of  a  Rabbit,  to  Show  the  Relation  of  the  Blood-  and  Lymph-Vessels  to  the  Tissue 
Cells.  (Kleiu."')  'a,  Lymphatic  capillary  with  the  outlines  of  its  endothelial 
cells  stained  with  silver  ;  b,  small  artery  showing  spindle-shaped  endothelial  lin- 
ing, and  two  small  branches  to  the  left;  c,  capillary  blood-vessels  ;  d,  branched 
cells  in  the  surrounding  tissue  ;  e,  direct  continuation  of  the  endothelium  of  a 
lymph  capillary  with  branched  cells  of  the  surrounding  tissue  ;  these  cells  are 
also  attached  directly  to  the  blood  capillary ;  /,  wandering  cells. 
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Pig.  5000i— Pencilled  and  Silver-stained  Preparation  of  the  Plenral  Aspect  of  the  Central  Tendon  of  a 
Babbit's  Diaphragm,  to  show  Lymphatic  Capillaries  and  their  Relation  with  the  Cell  Spaces.  (Reck- 
linghansen.8)  Magnified  300  diameters.  &,  Beginning  of  the  lymph  capillaries  by  a  continuity  with 
the  cell  spaces  ;  c,  c,  c,  cell  spaces  surrounded  by  the  dark  ground  snbstance.  These  spaces  contain 
cells,  lymph-canalicnlar  cells,  and  the  cell  processes  partly  fill  the  white  lines  connecting  the  cell 
spaces  (c/l  Fig.  4999).     d,  d,  d,  d,  Lymphatic  capillaries  with  the  serrated  endothelial  cells. 

thus  forming  the  so-called  pseudostomata,  and  there- 
fore bring  the  lymphatics  and  blood-vessels  really  into 
continuity  by  the  intervening  cells  and  the  spaces  sur- 
rounding them.     This  is  well  shown  at  e,  in  Fig.  4999. 

3.  The  third  view  is  that  of  Sappey,  who  has  repre- 
sented with  marvellous  clearness  the  entire  lymphatic 

system  from   ori- 
gin to  termination. 

He  believes,   and 

thinks   he    has 

proved  bynew  and 

special  means   of 

research,  that  the 
■;j  lymphatic  system 

at    its    origin    is 

invariably  c  o  m  - 

posed    of  minute 

vessels    (capillic- 

ules)  from  1  /t  to 

4  yii  in  diameter, 

with  structureless 

walls,   which  ex- 
tend around   and 

between    all     the 

structural      e  1  e  - 

ments.       These 

capillicules      are 

closed  at  the  free 

end,   but    join, 

in  nearly  the  same 

way  as  do  the  can- 

aliculi  of  bone,  to 

form    somewhat 

larger  spaces,  the 

lacunes,    which 

vary  from  2  fi  to  8 

(14  in  diameter,  and 


Flo.  5001.— Formation  of  a  Lymphatic  Capil- 
lary in  the  Skin  of  the  External  Bar.  (Sap- 
pey, Atlas).  1,  Lymphatic  capillary;  2  and 
4,  two  minute  branches  uniting  to  form  the 
larger  capillary ;  .3,  8,  3,  lacunes  or  dilatations 
formed  by  the  union  of  the  minutest  lym- 
phatic vessels,  the  capillicules.  The  union  of 
a  multitude  of  these  lacunes  foiras  a  lym- 
phatic capillary.  This  is  shown  best  at  the 
lower  part  of  the  figure. 


like  the  capillicules  have  structure- 
less walls.  By  the  union  of  many 
lacunes  the  true  lymphatic  capil- 
laries are  formed,  and  in  them  first 
appears  the  endothelial  lining. 
Further,  although  the  capillicules 
around  and  between  the  structural 
elements  have  blind  terminations, 
those  connected  with  the  blood- 
vessels extend  into  the  lumen  be- 
tween the  endothelial  cells,  and 
have  open  mouths  into  which  the 
plasma  of  the  blood  can  freely 
enter,  and  in  some  pathological 
conditions  tliey  may  become  so 
large  that  the  blood-corpuscles 
may  pass  through  the  capillicules 
to  the  lymphatic  vessels.  This 
view  is  in  part  a  return  to  the 
origin  al  doctrine,  and  it  also  differs 
from  the  doctrine  of  the  lymph 
canalicular  origin  in  excluding  the 
cells  from  the  spaces  or  lacunes, 
and  in  giving  distinct  but  struc- 
tureless walls  to  the  capillicules 
and  lacunes. 

The  second  view  seems  to  the 
writer  to  be  more  in  accordance 
with  the  teachings  of  modern  bi- 
ology and  histology,  by  which  the 
body  is  shown  to  be  composed  of 
a  continuous  net-work  of   inter- 
connected structural  elements,  in- 
dependent   only  in  the  form  of 
blood  -  corpuscles,     lymph-,    and 
wandering-cells,  but  all  the  other 
elements   being  united  either  by 
cell  cement  or  by  delicate  proto- 
plasmic processes,  and  anj'  spaces 
left    between   the  structural   ele- 
ments being  filled  by  the  product 
of  cell  activity,  which  is  known  as 
ground  or  intercelluar  substance.     This  is  very  abundant 
in  some  tissues,  as  cartilage,  very  slight  in  amount  in 
others,  as  epithelia.     All  of  these  structural  elements  are 
constantly  bathed  with  lymph,  and  it  is  more  in  accord 
with  what  is  at  present  known  of  absorption  and  excre- 
tion (see  article  Nu- 
trition, Vol.   V.)  to 
suppose  that  the 
lymph  depends   for 
its  movement  in  cer- 
tain   definite    direc- 
tions upon  the  action 
of    the   living    cells 
rather  than  on  merely 
physical  conditions. 
If  this  is  the  correct 
physiological    view, 
then  the  anatomical 
structure     of     the 
lymph  canalicular 
system    and    lymph 
canalicular    cells  of 
Klein  seems  most  in 
harmony    with    the 
work  to  be  done. 

The  readily  de- 
monstrated or  appa- 
rent origin  of  the 
lymphatic  vessels  is 
in  a  plexiform  net- 
work of  vajveless 
capillaries  of  vary- 
ing sizes  (Plates 
XXXIII.  and 
XXXIV.,  and  Figs. 
5009  and  5010).  From 
this     capillary    net- 


FlG.  5002. — Formation  of  a  Lymphatic  Cap- 
illary in  the  Papilla  of  the  Skin  of  the  Ear 
of  Man.    (Sappey,  Atla.s.)    1,  Lymphatic 

'    capillary  at  the' base  of  the  papilla  :  2  and 

4,  the  two  trunks  of  the  capillary  of  origin 
uniting  to  form  the  large  capillary  ;  3  and 

5,  the  point  of  oriein  and  connection  of  the 
two  divisions  of  the  capillary  trunk.  Be- 
tween and  around  the  originating  capillary 
are  the  innumerable  lymphatic  lacunes 
and  capillicules  which  unite  to  form  the 
capillaries,  and  also  to  enter  them  after 
their  formation. 
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Fig.  B003. — Two  Papillse  of  the  Lip,  to  show  the  Relation  of  the  Lymphatica'and 
Blood-vessels.  (Sappey,  Atlas.)  A,  the  blood  capillaries,  very  few  lymphatio 
capillicules  and  lacune>^  being  injected ;  1,  2,  anastomosing  capillary  loop ;  3, 
lymphatic  lacnnes. .  B,  a  similar  papilla  in  which  the  lymphatic  net-work  is 
completely  injected  ;  1,  1,  blood  capillaries  with  evident  nuclei ;  2,  2,  net-work 
of  lacuues  ;  3,  3,  lymphatic  capillary  uniting  to  form  a  considerable  trouklet,  4. 

work  extend  collecting  trunks 
with  abundant  valves  (Fig.  4978). 
The  serous  cavities  are  likewise 
directly  connected  with  the  lym- 
phatic vessels  through  the  sto- 
mata  or  pseudostomata  (Figs. 
5006-5008).  But  according  to 
Balfour '  and  Hertwig,  the  pleu- 
ro-peritoneal  cavities  are  not 
primarily  connected  with  the 
lymphatic  system,  but  come  to 
be  so  connected  later.  Budge '" 
has  shown  lately,  however,  that 
in  the  chick  the  connection  with 
the  body  cavity  is  actually  prior 
to  the  connection  with  the  blood 
vascular  system. 

A  distinct  plexus  of  origin 
has  been  satisfactorily  demon- 
strated in  all  the  tissues  and  or- 
gans except  the  following,  and 


in  some  of  these,  as  the  cornea,  the  lymph  is 
known  to  circulate,  although  not  in  an  independ- 
ent net- work  of  vessels. 

1.  The  central  and  peripheral  nervous  system 
and  retina.  The  lymph  in  these  situations  is  either 
in  perivascular  spaces  or  in  perineural  spaces. 
In  the  optic  nerve,  however.  Key  and  Retzius 
figure  a  well-defined  lymphatic  net-work. 

2.  A  lymphatic  net-work  has  not  been  satisfac- 
torily made  out  for  bone  or  cartilage,  and  Sappey 
denies  their  presence. 

3.  All  forms  of  epithelia,  including  hair,  nails, 
and  teeth.  But  Klein  figures  and  describes  pro- 
cesses of  branched  cells  projecting  between  epi- 
thelial cells  and  serving  as  lymph  channels  ;  .but 
no  distinct  capillaries  with  endothelial  walls  are 
present. 

4.  Cornea,  and,  according  to  Sappey,  all  forms 
of  fibrous  tissue,  tendons,  aponeurosis,  fascia,  and 
all  serous  membranes.  Where  a  plexus  of  origin 
appears  to  be  in  these  it  belongs  to  the  underlying 
tissue.  According  to  many  authors  the  connective 
tissue  is  a  favorite  place  for  the  origin  of  the  capil- 
lary lymphatic  net-works.     There  is  no  doubt  of 


Fio.  5004. — A  Simple  Papilla  from  the  Corium  of  the  Hairy  Skin  of  the  Head,  showing  the  Blood-vessels 
and  Three  Stages  of  Lymphatic  Injection.  (Sappey,  Atlas.)  A,  a  papilla,  the  simple  blood  capillary 
loop  (1  and  2),  with  very  few  lymphatic  Incunes  (3),  and  no  sign  of  a  lymphatic  capillary.  B,  The 
lymphatic  capillary  (3)  has  appeared,  and  the  lymphatic  lacunes  and  capillicules  (2)  are  vei-y  prominent, 
but  the  blood  capillary  loop  (1)  is  still  evident.  C,  The  blood  capillary  loop  (1)  is  almost  invisible  from 
the  dense  net-work  of  lymphatic  lacunes  and  capillicules  (2),  the  lymphatic  capillary  (3)  is  prominent. 
This  series  is  an  excellent  illustration  of  the  structures  that  remain  invisible  in  ordinary  preparations. 
Probably  in  very  few  histological  preparations  are  more  than  half  or  one-third  of  the  structures  seen, 

the  presence  of  the  net-works,  the  only  question  is 
whether  it  belongs  to  the  connective  tissue  or  to  the  sur- 
rounding tissues. 

The  ducts  of  some  glands  (as  the  pancreas)  have  never 
yet  been  shown  to  contain  lymphatics,  although  in  the 


«3^  S 

Fio.  5005.— Lacteals  of  the  Intestinal  Villi  of  the  Dog.  (Cadiat.)  o.  Ar- 
tery extending  into  the  villi  to  form  a  capillary  net-work  (light  shad- 
ing); &,  lacteal  extending  from  the  villi  into  the  submucosa  (dark 
shading) :  c,  c,  blood  capillaries  in  the  villi ;  d,  d,  central  lacteal 
of  the  villi.  In  one  it  forms  a  loop,  in  the  others  it  ends  blindly.  «, 
crypts  of  Lieberktihn. 


Fig.  6006. — Portion  of  the  Cistema  Lymphatioa  Magna  of  the  Frog.^to 
show  Endothelium  andStomata.  (Prudden.)  a,  Ordinaiy  endothelial 
cells,  the  nuclei  not  being  shown ;  &,  &,  stomata  leading  from  the 
peritoneal  cavity  into  the  dorsal  ijmph  sac ;  c,  e,  germinating  en- 
dothelium surrounding  the  stomata;  d,  germinatinEr endothelia  among 
the  ordinary  cells  ;  these  are  frequently  called  pseudostomata. 
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These  net-works  or  plexuses  of  origin  show  considerable  variety  in 
different  parts  of  the  body.  As  a  rule,  the  lymph  capillaries  are  con- 
siderably larger  than  the  blood  capillaries  (Fig.  5010),  and  there  is  a 
great  tendency  to  form  blind,  often  ampulliform  enlargements  (Fig. 
5010).     In  the  villi  of  elongated  narrow  form,  the  origin  by  a  blind 


Fig.  5007. —  Silver-stained  Peritoneal  Aspect  of  the 
Central  Tendon  of  a  Rabbit's  Diaphragm,  to  show 
Stomata.  (Klein'.)  i,  Lymph  channel  between  the 
tendon  bundles;  s,  s,  five  stomata,  surrounded  by 
germinating  endothelium  and  leading  into  the  lymph 
channel  between  the  two  tendinous  bundles.  Part  of 
the  stomata  are  open  and  part  closed  ;  t,  t,  two  bun- 
dles of  the  central  tendon,  between  which  is  the 
lymph  channel  into  which  the  stomata  open.  Over 
the  tendinous  bundles  the  endothelial  covering  is  com- 
posed of  markedly  larger  cells  than  over  the  lymph 
channel. 

ducts  of  Other  glands,  as  the  liver,   lym- 
phatics have  been  shown  in  great  numbers. 


FiQ.  5008.— Peritoneal  Endothelium  from  the  Central  Tendon  of  the  Rabbit's  Diaphragm, 
to  show  the  DifEerence  in  the  Size  of  the  Cells,  and  the  Pseudostomata  between  them. 
(Klein.)  a,  a,  Irregular  rows  of  large  nucleated  endothelial  cells,  corresponding  to  un- 
derlying tendinous  bundles ;  b,  rows  of  smaller  endothelial  cells  with  numerous  pseudo- 
stomata between  them  (the  dark  spots).  The  rows  of  email  cells  correspond  to  the 
lymph  channels  between  the  bundles  (cf.  Fig.  5007). 

central  vessel  is  normal,  or  there  may  be  a  simple  loop  instead  (Fig, 
5005).  In  man,  where  the  villi  are  mostly  short  and  broad,  there  is  a 
complicated  net-work  something  like  the  blood  capillaries,  except  that 
the.  lacteal  capillaries  are  much  larger.  The  simple  blind  end  and  loop 
are  also  seen  in  some  of  the  more  elongated  villi.     The  presence  of 


Fig.  5009.— Finer  and  Coarser  Lymphatic  Net-work  of  the  Muscularis  of  the  Small  Intestine  of  a  Child  at  Birth.  (Sappey,  Atlas.)  Magnified  200 
diameters  and  reduced  about  one-third,  1,  2,  and  6,  Coarse  net-work  of  lymphatics  resting  upon  the  longitudinal  muscles ;  3,  4,  5,  7,  and  8,  finest 
lymphatic  net-work  around  the  muscular  fibres,  and  uniting  to  form  the  larger  net-work. 
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Fis.  5010.— Lymphatic  Net-work  in  the  Submncosa  of  the  Rabbit's  Caecam,  showing  the  Form 
of  the  Net-work  and  the  Relation  oE  the  Lymphatics  and  Blood-vessels,  Magnified,55  diame- 
ters. (Drawn  by  Mrs.  Gage.)  A,  A,  small  arteries  ;  V,  small  vein;  C,  the  blood  capillaries 
in  the  upper  part  of  the  figure ;  2,  2,  2,  2,  lymphatic  vessels.  Many  of  the  vessels  have 
blind  projections ;  and  throughout  the  entire  figure  is  shown  the  tendency  of  the  lymphatics 
to  follow  the  blood-vessels  and  partly  surronnd  them.  The  preparation  was  made  by  inject- 
ing Hoyer's  chrome  yellow  mass  into  the'  appendix  vermiformis,  when  it  extended  into  the 
snbmucosa  of  the  adjoining  part  of  the  caecum  (see  Fig.  4997).  The  blood-vessels  were  then 
injected  with  fine  red  gelatin  mass  from  the  saperior  mesenteric  artery.  After  the  gelatin  had 
cooled  the  caecum  was  distended  with  alcohol,  and  the  preparation  finally  mounted  in  Canada 
balsam. 

ampulliform  enlargements,  or  even  blind  endings,  in  a 
vessel  is  not  enough  to  determine  whether  it  is  a  blood- 
vessel or  a  lymphatic,  for  some  blood-vessels  in  muscle 
(Ranvier)  and  in  the  dura  of  the  brain  (Key  and  Retzius) 

have  the  form  which  is 
usually  considered  so 
characteristic  of  1  y m - 
phatic  vessels.  The  final 
test  must  be  the  connec- 
tions of  the  vessel  with  a 
lymphatic  gland  or  with 
an  undoubted  blood-ves- 
sel. 

Structure  of  Lymphatic 
Vessels. — Beginning  with 
the  lymph  capillaries  the 
wall  is  composed  only  of 
endothelial  cells  arranged 
mostly  in  the  form  of  a 
tube.  They  may,  how- 
ever, be  more  like  flat- 
tened clefts,  the  walls  of 
which  are  in  apposition 

Fia.  5011.— Endothelial  Cells  from  a  p„„„,,|.  when  containine 
small  Lvmphatic  Capillary  of  the  except  wncu  CUUKimius 
Central  tendon  of  the  Rabbit.  This  lymph.  The  hniDg  CellS 
figure  shows  well  the  characteristic  have  siuuOUS  edges  (Fig. 
sinuonsoutlinesand  the  nuclei  of  the  qq-^-^v  On  the  larger  VCS- 
endothehal cells.    (Prudden.)  ^^^^  {^^^    j.^.^^  endotheli- 

um has  more  elongated  cell  outlines  (Fig.  5012),  and 
there  progressively  appear  coats  like  those  of  the  blood- 
vessels, except  that  they  are  thinner.  The  adventitia  is 
easily  separated  from  the  vessel,  is  composed  of  a  net- 


■^v.^- 


work  of  fine  elastic  fibres  and  a  few 
longitudinally  arranged  muscular  fibre- 
cells.  The  middle  coat  has,  besides  the 
fine  elastic  tissue,  many  circularly  ar- 
ranged muscular  flbre-cells.  This  cir- 
cular arrangement  is  not  strictly  adhered 
to,  especially  in  the  thoracic  duct. 
Finally,  the  inner  layer  has  its  elastic 
fibres  mostly  in  a  longitudinal  direction, 
and  the  endothelium  covers  the  ental 
surface.  In  the  thoracic  duct  there  is 
usually  a  considerable  addition  of  white 
fibrous  tissue  to  the  middle  layer,  and, 
as  stated  above,  many  of  the  muscular 
fibres  of  this  layer  may  be  oblique  or 
even  longitudinal.  In  general,  then,  the 
lymphatic  vessels  agree  with  the  veins 
quite  closely  in  structure.  The  amount 
and  the  fineness  of  the  elastic  tissue 
present  is  supposed  to  exert  a  marked 
influence  in  causing  the  speedy  return 
of  the  vessel  to  its  normal  calibre  after 
its  distention  by  the  lymph. 

Like  the  veins,  the  lymphatics  are  dis- 
tinguished by  the  presence  of  valves  ; 
but  they  are  much  more  abundant,  there 
being,  for  example,  sixty  to  eighty 
double  valves  from  the  hand  to  the 
axilla  (Fig.  5013).  In  examining  a  well- 
injected  preparation,  it  is  very  easy  to 
determine  the  direction  of  the  lymph 
stream  as  the  segments  of  the  vessel  are 
approximately  conical,  the  apex  of  the 
cone  pointing  in  the  direction  of  the 
stream  (Fig.  5013).  This  is  more 
marked  in  the  smaller  than  in  the  larger 
vessels. 

Valves  are  not  found  in  the  lymphat- 
ics of  animals  below  the  amphibia,  and 
are  much  less  numerous  in  amphibia, 
reptiles,  and  birds,  than  in  mammals. 
The  development  of  lymphatic  vessels, 
so  far  as  has  been  investigated,  agrees 
closely  with  the  development  of  blood- 
vessels. 

Lymphatic  Glands  and  Lymphoid 
Tissue. — The  lymphatic  glands  or  gan- 
glia or  conglobate  glands  are  rounded  or  flattened  bodies 
placed  in  the  course  of  the  lymphatic  vessels.  These 
glands  were  known  to  Hippocrates,  but  were  considered 
by  him  as  forming  a  part  of  the  general  glandular  sys- 
tem. Naturally  their  true  nature  was  discovered  only  after 
the  discovery  of  the  lymphatic  vessels.  In  the  higher 
mammals  it  is  believed  that  no  lymphatic  vessel  reaches 
one  of  the  common  terminal  trunks  without  first  travers- 
ing one  or  more  of  these  glands.  They  do  not  appear  until 
we  reach  the  birds, 
or  perhaps  some  of 
the  highest  reptiles, 
but  lymphoid  tissue 
is  present  in  all  the 
forms  ;  and  as  the 
glands  are  practic- 
ally concentrations 
of  this  lymphoid 
tissue  their  absence 
is  not  so  important 
as  might  at  first  ap- 
pear. The  glands 
are  sometimes  soli- 
tary but  usually  are  in  groups  or  chains  ;  they  are  mostly 
near  blood-vessels,  and  so  placed  and  loosely  attached 
that  they  readily  move  aside  to  avoid  pressure.  In  the 
limbs  pressure  is  further  avoided  by  position  in  the  flex- 
ures of  the  joints.  The  glands  vary  greatly  in  number 
and  size  in  the  diSerent  mammals.  In  man  they  reach 
the  highest  number  (500  to  600),  and  vary  from  a  few 
millimetres  to  two  or  more  centimetres  in  diameter. 
Afferent  and  Efferent   Vessels.— T'h.e  vessel  approach- 


Fig.  5012.— Nucleated  Endothelial  Cells  from 
one  of  the  Larger  Lymph-channels  of  the 
Central  Tendon  of  the  Rabbit's  Diaphragm, 
to  Show  the  Elongated  Form  of  the  Cells  in 
the  Larger  Vessels.  Of.  Fig.  BOll.  (Prud- 
den.) 
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ing  a  gland  is  said  to  be  afferent  or  inferrent ;  the  one  leaving  the  gland  is  called  efferent.  On  approaching  a  gland 
the  afferent  usually  breaks  up  into  several  smaller  vessels  which  enter  the  gland  (Figs.  5013  and  5014).  After  trav- 
ersing the  gland  the  vessels  leaving  the  surface  unite  usually  in  larger 
trunks  than  the  afferent  vessels,  and  continue  to  the  next  gland,  where  the 


A 


A 


Pig.  501.S. — Valves  of  a  Lymphatic  Trunk,  and  a 
Lymphatic  G-land  with  its  Afferent  and  Effer- 
ent Vessels.  (Sappey.)  A,  Lymphatic  trunk 
slit  lengthwise  and  opened  to  sliow  that  the 
valves  are  in  pairs — they  are  close  together  and 
they  are  at  the  level  of  the  enlargements ;  fur- 
ther, that  the  intervalvular  segments  are  in 
general  of  a  conical  shape,  the  apex  of  the  cone 
pointing  in  the  direction  of  the  current,  up  in 
this  figure.  B,  Lymphatic  gland  :  a,  a,  a,  the 
numerous  afferent  lymphatic  vessels ;  e,  the  two 
voluminous  efferent  lymphatics. 


Fw.  6014.— Diagrammatic  Section  of  a  Lymphatic  Gland.  (Sharpey.)  a.L,  Afferent  trunk 
breaking  up  into  several  smaller  trunks  before  entering  the  gland;  e.?.,  efferent  lymphatic 
trunk  formed  by  the  union  of  several  smaller  trunks  emerging  from  the  gland  (the  arrows  in- 
dicate the  direction  of  the  current);  C,  cortical  glandular  substance  ;  cp.,  capsule  sending 
septa  into  the  gland  ;  l.h.,  reticulated  cords  of  medullary  substance  (it  is  shown  in  only  a 
small  part  of  the  figure ;  the  entire  area  shaded  with  lines  possesses  similar  glandular  sub- 
stance) ;  I.S.,  lymph-sinus  or  channel ;  M,  central  or  medullary  part  of  the  gland  (it  is  directly 
continuous  with  the  cortical  substance) ;  Kr.,  trabeculse  or  fibrous  substance  continuous  with 
the  capsule  and  forming  a  coarse  meshwork  in  the  gland  (in  this  mesh  is  the  proper  gland 
substance). 


process  is  repeated,  or  the  vessel  may  terminate  in  one   of  the  common 

trunks. 

The  structure  of  the  lymphatic  glands  was  long  enigmatical.  It  was 
held  by  many,  and  is  still  so  held,  that  the  gland  was  really  a  kind  of  fine  capillary  net-work,  like  a  renal  glomeru- 
lus or  a  rete  mirabile,  of  blood-vessels  ;  but  it  is  now  quite  generally  agreed  that  a  lymphatic  gland  consists  of  the 
following  parts :  (1)  A  fibrous  framework  ^  .^^ 

forming  an  enclosing  capsule  and  send- 
ing into  the  interior  a  multitude  of  an- 
astomosing trabeculse.  The  capsule  and 
larger  trabeculse  may  also  contain  mus- 
cular-fibre cells.  (2)  Embedded  in  the 
meshes  of  this  fibrous  net-work  is  the 
proper  glandular  substance,  which  con- 
sists of  lymphoid  tissue;  that  is,  a  fine 
net-work  of  branching  and  anastomos- 
ing cells  and  fibres  containing  in  their 
meshes  lymphoid  corpuscles  or  young 
lymph-cells.  Near  the  surface  of  the 
gland  the  lymphoid  tissue  is  arranged 
in  quite  regular  masses  (cortical  lobes  or 
alveoli)  by  the  projecting  trabeculse  (Fig. 
5014).  This  is  the  so-called  cortical  por- 
tion, while  in  the  central  part  (medullary 
portion)  the  lymphoid  tissue  is  in  more 
cylindrical  masses  (the  medullary  cylin- 
ders or  lymphoid  cords),  b\it  the  tissue  \  f  j., 
in  the  two  parts  is  directly  continuous.                                      ^                                     •'      T 

(3)  The  lymph-sinus   or   channel.      This  Pia.  S015.—Fi(jnres  of  Fresh  preparations  of  an  (Edematous  Omentum  of  a  Guinea-pig  suffering 
is  the  path  taken  by  the  lymph  in  passing      ^."  Chronic  peritonitis,  to  Show  Developing  Lymphatic  Nodules  seen  iu  Optical  Section, 


(Klein.')  A,  Perilymphatic  or  lymphangial  nodule  ;  a,  lymphatic  vessel  ;  6,  a'portion  of  the 
lymphangial  nodule  on  the  aide  of  the  vessel  ;  c,  endothelial  wall  of  the  lymphatic  seen  in  pro- 
file ;  a,  blood-capillary  of  the  nodule  ;  tf,  lymph-corpuscles  in  the  lymphatic  vessel  (this  nodule 
is  like  the  reticular  substance  forming  the  proper  glandular  substance  of  the  lymphatic  glands, 
and  as  seen  both  in  A  and  B  the  cells  of  the  reticulum  are  in  direct  connection  with  the  endo- 
thelium of  the  lymphatic  vessel).  B,  An  endolymphatic  or  lymphangial  nodule  in  which  the 
reticular  tissue  is  within  instead  of  being  on  the  side  of  the  vessel  ;  a,  vein ;  b,  artery  ;  c, 
blood-capillaries  ;  d,  a  lymphatic  vessel  enclosing  the  whole  system  of  blood-vessels  ;  e,  reticu- 
lum of  nucleated  branched  cells  or  lymphoid  tissue  connected  with  the  wall  of  the  lymphatic 
and  filling  the  entire  lumen. 


through  the  gland  from  the  afferent  to 
the  efferent  vessels.  It  is  a  narrow  space 
filled  with  rather  coarse  reteform  tissue, 
between  the  proper  glandular  substance 
and  the  fibrous  framework  (Fig.  5014, 
I.S.).  The  relations  of  this  space  may 
be  clearly  understood  by  comparing  the 
fibrous  framework  to  a  mould  and  the 
proper  glandular  substance  to  the  material  poured  into  the  mould  and  which,  upon  cooling,  had  shrunken  evenly 
from  the  mould  throughout  the  entire  gland,  thus  leaving  a  narrow  space  which  would  represent  the  lymph-channel. 
The  afferent  lymph-vessel  penetrates  the  sheath  or  capsule  of  the  gland  and  pours  its  contents  into  the  lymph-sinus. 
Vol.  VIII.— 27 
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The  lymph  then  slowly  moves  along  the  labyrinthine 
channels  until  it  reaches  the  efferent  vessels,  when  it  en- 
ters them  and  continues  toward  the  common  lymph-trunk. 
In  passing  through  the  sinus  the  lymph  bathes  the  glah- 
dular  substance  and  probably  soaks  into  it.  Along  the 
edge  of  the  channel  the  newly  developed  lymph-cells  en- 
ter the  lymph-stream  and  are  carried  along  to  the  efferent 
vessel. 

Blood-vessels  are  very  abundant  in  the  lymphatic 
glands  and  are  found  almost  exclusively  in  the  proper 
glandular  substance.  These  blood-vessels  are  also  ac- 
companied by  nerves.  In  some  glands  the  efferent  ves- 
sels and  the  blood-vessels  are  found  mostly  in  a  small 


(Sappey,  Atla':.)  Magnified  100  diameters  and  reduced  about  one-fourth.  1,  Lymph-foUicIe  seen  from  the 
snbmucosa  ;  2,  2,  2,  2.  lymphatic  radicles  arising  in  the  depth  of  the  follicle  and  appearing  on  the  surface ;  3, 
3,  3,  trunldets  formed  by  the  union  of  the  smallest  radicles  ;  4,  4,  base  of  the  crypts  of  Ijieberkilhn. 

depression  which,  in  analogy  with  the  kidney,  has  been 
called  the  hilus.  This  is  not  a  marked  feature  and  is 
absent  in  many  cases. 

In  infancy  and  youth  the  glands  near  the  surface  are 
grayish  in  color  while  those  in  the  interior  of  the  body 
are  pinkish.  In  adult  and  advanced  life  the  glands  are 
usually  somewhat  atrophied  and  darker  in  color,  and 
those  of  the  bronchial  plexus  are  often  dark  brown  or 
even  black. 

Lymphoid  or  adenoid  tissue  is  like  that  described  for 
the  proper  glandular  substance  of  the  lymphatic  glands  ; 
that  is,  a  fine  net-work  of  branching  and  anastomosing 
cells  or  fibres  with  the  meshes  crowded  with  lymphoid 
cells.  Sometimes  this  tissue  is  quite  sharply  defined, 
when  it  is  called  a  follicle  or  simple  lymphatic  gland  ;  in 
other  situations  it  is  diffuse.     The  tissue  is  abundantly 


supplied  with  blood-vessels,  and  the  lymphatic  vessels  on 
its  surface  and  emerging  from  the  interior  are  in  great 
abundance  (Fig.  5016).  The  diffuse  and  follicular  form 
of  the  tissue  is  found  in  great  abundance  in  the  alimen- 
tary canal  of  man  and  the  lower  animals.  In  the  tonsils 
and  the  pharyngeal  tonsil  it  is  aggregated  in  considerable 
masses ;  so  also  in  the  Peyerian  patches,  which  are  simply 
an  aggregation  of  lymph-nodules,  follicles,  or  solitary 
glands.  The  mucosa  of  the  vermiform  appendix  of  the 
rabbit  (Fig.  4997)  is  almost  entirely  occupied  by  a  great 
Peyer's  patch  ;  and  the  so-called  solitary  glands  (Fig. 
5016)  are  lymphoid  nodules  or  follicles  with  a  dense 
mesh- work  pervaded  by  blood-capillaries  and  filled  with 
lymph-corpuscles.  They 
are  surrounded  by  a  capil- 
lary net-work  which  helps 
to  separate  them  somewhat 
from  the  surrounding  less 
condensed  lymphoid  tissue 
^ig.  5016). 

Physiology.  —  The 
blood-    and    lymph-vessels 
form  part  of  the  great  cir- 
culator}' system  by  which 
fluids  are  conveyed  to  and 
from  the  tissues,  carrying 
in  solution  all  the  elements 
needed   for   nutrition    and 
growth  and  removing  waste. 
In    describing   the    more 
marked  part  taken  by  each 
division  of  the  system,  the 
blood-vessels  have  been  very 
aptly  described  as  a  system 
of  irrigation-channels,  and 
the  lymphatics  as  drainagcr 
canals.     This  does  not,  of 
course,  express  the  whole 
truth,  for  the  veins  are  like- 
wise drainage-canals,   and 
the  lymphatics    and    their 
continuation,    the    lymph- 
channels,  supply  nutriment 
and  remove  waste  in  situa- 
tions where  no  blood-vessels 
are  found,  as  in  the  cornea. 
In  the  first    enthusiasm 
over  the  lymphatic  system, 
especially  the  lacteal s, 
whose  function  seemed  pre- 
eminently that  of  absorp- 
tion, it  was  believed  that  all 
the  absorption  done  in  the 
body  was  by  the  lymphatic 
system.     The  blood-vessels 
conveyed  the  nutritive  me- 
dia to  the  tissues,  and  all 
waste  or  superfluous  mat- 
ter, and  all  food,  found  their 
way  to  the  blood  through 
the  lymphatics.      But  the 
careful  experiments  of  Ma- 
gendie  and  others  on  absorp- 
tion from  the  alimentary  canal,  the  real  stronghold  of  the 
lymphatics,  showed  that  the  blood-vessels  also  absorb, 
and  the  final  outcome  physiologically  is  that  the  lym- 
phatic system  is  considered  simply  as  an  aid  to  the  blood 
vascular  system.     It  is  a  remarkable  fact  that  while  with 
all  the  mammals  the  intestinal  lymphatics  absorb  a  great 
amount  of  the  emulsified  fat,  so  that  the  collecting  trunks 
are  white  from  the  contained  chyle,  in  the  animals  below 
the  mammals — at  least,  the  birds,  reptiles,  and  amphibia 
— the  lymphatics  of  the  intestine  never  appear  white," 
and  the  natural  inference  is  that  the  fatty  food  does  not 
reach  them.     This  subject  of  the  absorption  from  the 
alimentary  canal  of  these  lower  forms  requires  a  thorough 
investigation. 

Besides  the  absorptive  action  of  the  lymphatic  system, 
it  is  a  great  manufactory  of  white  blood-corpuscles. 


418 


REFERENCE  HANDBOOK   OP  THE  MEDICAL  SCIENCES.   MuUlple^Neurms™'' 


This  takes  place  mostly  in  the  lymphoid  tissue  in  the 
lymphatic  glands,  and  in  this  tissue  wherever  it  is  found. 
It  is  also  thought  by  many  investigators  that  the  lym- 
phoid tissue  has  to  do  also  with  the  production  of  red 
blood-corpuscles."' 

The  movement  of  the  lymph-stream  is  slower  than 
that  of  the  blood-stream,  moving  only  330  to  300  mm.  in 
a  minute  in  a  large  lymphatic  of  a  horse.  The  flow  of 
the  lymph  is  dependent  on  several  different  factors  :  (1) 
The  vessels,  being  so  well  supplied  with  valves,  are  able 
to  malic  all  movement  due  to  outside  pressure  serve  to 
produce  an  onward  current ;  (3)  the  walls  of  the  lym- 
phatic vessels  are  contractile,  owing  to  the  muscular- 
fibre  cells  present,  and  these  by  their  slow  contraction — a 
contraction  which  has  been  seen  to  be  rhythmical  in 
some  cases — aids  in  keeping  the  lymph  in  motion  :  this 
contraction  has  been  observed  in  the  lymphatics  of  man 
as  well  as  of  animals  ;  (3)  the  intestinal  villi  contract 
vigorously,  thus  giving  the  chyle  its  initial  movement ; 
(4)  the  muscular  tissue  in  the  capsule,  and  sometimes  also 
in  the  trabeculse  of  the  lymphatic  glands,  is  supposed  to 
compress  the  gland  and  thus  hasten  the  flow  through 
it.  This  would,  however,  only  partly  compensate  for 
the  retardation  in  traversing  the  narrow  and  greatly 
obstructed  passages  in  the  gland ;  (5)  the  aspiration  of 
the  thorax.  This  tends  to  suck  the  lymph  of  the  termi- 
nal trunks  into  the  veins.  With  the  thoracic  duct  it  tends 
to  fill  the  whole  duct,  and  then,  from  the  abundance  of 
valves,  the  pressure  of  expiration  forces  the  lymph  into 
the  vein  in  jets  ;  (6)  on  the  principle  of  Sprengel's  air- 
pump  the  more  rapidly  moving  stream  in  the  larger  trunks 
tends  to  suck  the  lymph  from  the  smaller  branches,  and 
the  rapidly  moving  blood  in  the  veins  has  the  tendency  to 
draw  the  lymph  into  the  veins,  any  reversal  of  the  cur- 
rent being  guarded  against  by  the  presence  of  the  valves 
at  the  openings  ;  (7)  doubtless  the  most  important  factor 
in  the  movement  is  the  pressure  at  the  periphery,  a  press- 
ure really  originating  in  the  left  ventricle  of  the  heart. 

Methods. — The  lymphatic  vessels  are  so  thin  that  unless 
they  contain  some  liquid  or  solid  they  are  not  visible. 

.  One  of  the  first  ways  of  making  the  general  lymphatics 
visible  was  to  inject  water  or  colored  gelatin  into  the 
arteries  of  an  organ.  The  mass  exudes  and  fills  the 
lymph- vessels  ;  this  is  especially  successful  if  the  vein  is 
tied.  The  lacteals  are  made  evident  by  feeding  the  ani- 
mal some  fatty  food,  like  milk,  an  hour  or  two  before 
death. 

Vessels  of  sufficient  size  may  be  injected  centrad  with 
starch  or  plaster- of- Paris.  It  is  not  necessary  to  tie  the 
cannula  in  place  ;  simply  pressing  upon  it  with  the  fingers 
is  sufficient.  The  insertion  of  the  cannula  is  greatly  fa- 
cilitated by  first  inserting  a  beaded  bristle  into  the  lym- 
phatic, then  by  raising  the  bristle  the  cut  in  the  vessel 
may  be  seen.  Where  the  vessels  are  too  small  to  be  seen, 
very  successful  injections  may  be  made  by  the  puncture 
method.  That  is,  a  hypodermic  cannula  is  connected 
with  a  syringe  or  a  constant-pressure  apparatus,  and  in- 
serted where  lymphatics  are  supposed  to  be.  The  can- 
nula is  forced  in  as  in  ordinary  hypodermic  injections,  and 
the  mass  allowed  to  flow  or  it  is  forced  in.  If  the  attempt 
is  successful,  the  fine  net-work  and  collecting  trunks  of  a 
limited  area  will  be  injected.  The  toes  and  the  finger-tips 
of  man  are  favoi'ite  places  for  injection.  In  animals  the 
pads  of  the  feet  and  the  bare  spot  on  the  snout  are  good. 
A  lymphatic  gland  is  always  easy  to  inject.  For  a  mass, 
mercury  is  generally  used,  but  colored  gelatin  has  the 
advantage  of  cheapness  and  of  flowing  readily  through 
the  glands  in  the  course  of  the  vessels.     An  excellent 

.  gelatin  mass  is  Hoyer's  chrome  yellow  :  dry  gelatin,  15 
grams;  water,  75  c.c.  After  the  gelatin  is  added  it  is 
melted  over  a  water-bath,  and  heated  to  80°  C,  then 
75  c.c.  of  a  cold  saturated  solution  of  bichromate  of 
potash,  heated  to  80°  C.,is  added  to  the  gelatin  ;  finally, 
75  c.c.  of  a  cold  saturated  solution  of  acetate  of  lead  is 
heated  to  80°  C.  and  added  with  constant  stirring. 

The  puncture  method  was  used  by  Hunter,  Mascagni, 
and  Cruikshank.  Cruikshank,  in  his  "Anatomy  of  the 
Absorbing  Vessels "  (1790),  p.  44,  says:  "I  have  some- 
times injected  the  lacteals  from  punctures  made  by  the 


side  of  the  veins  where  I  knew  they  must  be,  though 
they  were  then  invisible  to  the  naked  eye."  He  also  in- 
jected the  lymphatic  glands  by  puncture. 

Young  animals  are  best  for  studying  the  lymphatics, 
and  the  leaner  the  animal  the  better.  In  man  lymphatics 
have  been  demonstrated  in  organs  in  the  foetus  when  they 
could  not  be  in  the  adult.  Mature  animals  are  better 
for  the  lymphatics  of  the  reproductive  organs ;  and  for 
the  pancreas  an  old  man  or  animal  is  to  be  chosen. 
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Simon  Henry  Gage. 

MULTIPLE  NEURITIS  is  a  disease  of  the  peripheral 
nervous  system,  consisting  of  a  more  or  less  widespread, 
symmetrically  distributed,  degeneration  in  the  nerves. 

History. — This  disease  has  only  recently  been  generally 
recognized  and  diagnosticated.  The  symptoms  which  it 
presents  had  been  for  many  years  known  and  classified 
under  the  terms  "  alcoholic  paralysis,"  "  general  spinal 
paralysis,"  "acute  ascending  myelitis,"  and  had  been 
erroneously  referred  to  disease  of  the  spinal  cord.  In 
1864,  Dumenil,'  of  Rouen,  recorded  a  case  of  paralysis, 
in  which  lesions  of  the  nerves  were  found  after  death, 
and  two  years  later  he  published  another  similar  case.* 
But  no  notice  was  taken  of  these  cases  until  1876,  when 
Eichhorst,  of  Berlin,  recorded  a  case'  of  widespread  dis- 
ease of  the  peripheral  nerves.  This  article  of  Eichhorst, 
and  those  of  Joflroy,*  in  1879,  Leyden,'  1880,  Lancereaux,' 
1881,  and  Grainger  Stewart,'  1881,  attracted  attention  to 
the  new  disease,  and  many  observations  followed  ;  so 
that,  in  1884,  Buzzard  *  was  able,  in  the  Harveian  lectures, 
to  present  a  clinical  picture  of  the  affection,  and  the 
writer,  in  1887,"  in  the  Middleton  Goldsmith  lectures, 
was  able  to  collect  a  large  number  of  facts  bearing  upon 
the  pathology,  etiology,  and  diagnosis  of  this  disease. 

Pailwlogy'. — The  lesions  in  multiple  neuritis  are  limited 
to  the  peripheral  nerves,  and  are  found  to  be  more  intense 
in  the  peripheral  branches  of  those  nerves  than  in  the 
nerve-trunks.  The  condition  found  is  one  of  degenera- 
tion, similar  in  all  respects  to  the  degeneration  present 
after  injury  of  a  nerve  (see  Neuritis).     The  medullary 
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sheath  of  the  nerve-fibre  is  swollen,  is  divided  into  seg- 
ments of  semifluid  consistency  and  fatty  appearance,  its 


Fig.  5017.— The  Process  of  Degeneration  and  Regeneration  going  on  in 
Normal  Nerves.  (Aiter  Mayer.)  a,  Segmentation  of  the  myelin ; 
6,  contents  of  sheath  of  Schwann  reduced  to  granular  mass  ;  c,  sheath 
of  Schwann  containing  only  debris  and  nuclei ;  d,  granular  mass  in 
the  sheath  in  process  of  regeneration ;  e,  regeneration  of  a  single  seg- 
ment after  degeneration. 

continuity  is  broken,  and  its  insulating  function  sus- 
pended. This  may  be  the  only  lesion  in  a  very  mild 
case,  and  regeneration  may  follovy  the  degeneration. 
In  more  severe  cases  the  degeneration  proceeds,  the 
medullary  sheath  is  broken  up  into  fine  granules  of 
fat  or  into  a  molecular  debris,  and  is  absorbed,  and 
the  axis  cylinder  is  not  only  swollen,  degenerated, 
and  divided,  but  may  also  be  changed  into  a  granular 
mass  and  completely  absorbed,  so  that  an  empty 
sheath  of  Schwann  alone  remains  as  a  trace  of  the 
former  nerve-fibre.  In  all  the  process  the  sheath  of 
Schwann  participates,  its  connective-tissue  nuclei  be- 
ing swollen  and  segmented,  and  new  nuclei  appearing 
inside  and  outside  of  it.  All  these  processes  may  be 
present  simultaneously  in  various  fibres  of  a  nerve. 

After  the  degeneration  has  proceeded  for  a  time, 
regeneration  begins.  This  takes  place  either  by  a 
development  of  new  axis  cylinders  and  medullary 
sheaths  from  nuclei  in  the  old  sheath  of  Schwann,  as 
Hermann '»  holds,  or  by  the  growth  of  new  axis  cyl- 
inders outward  from  the  undegenerated  part  of  the 
old  fibre  into  the  old  sheath,  as  Ranvier  teaches." 
This  form  of  neuritis,  in  which  the  changes  are  es- 
pecially marked  in  the  nerve-fibres,  is  termed  paren- 
chymatous neuritis,  in  distinction  from  the  second 
form,  in  which  the  connective  tissue  elements  take  8 
more  active  part  in  the  inflammation.     Interstitial  neu 


ritis  appears  to  have  the  same  origin,  and  to  occur  under 
the  same  circumstances,  as  parenchymatous  neuritis,  but 
in  it  the  endoneurium  and  perineurium  take  part  in  the 
process,  and  the  increase  of  connective-tissue  elements  in 
the  affected  nerves  is  very  noticeable.  As  far  as  is 
known,  the  process  of  regeneration  does  not  differ  in  the 
two  varieties.  Lastly,  a  diffuse  neuritis  may  occur  in 
which  both  parenchyma  and  interstitial  tissue  are  affect- 
ed together. 

Etiology. — There  are  many  causes  which  produce  mul- 
tiple neuritis,  and  the  cases  may  be  classified  according 
to  the  etiology. 

There  are,  first,  eases  due  to  toxic  agents;  of  which 
alcohol,  lead,  arsenic,  bisulphide  of  carbon,  and  illumi- 
nating gas  are  the  most  active.  All  these  agents  produce 
widespread  and  serious  effects  upon  the  nervous  system, 
but  in  many  cases  those  effects  are  chiefly  manifested  in 
life,  and  at  the  post-mortem  table,  in  changes  in  the  pe- 
ripheral nerves.  The  majority  of  cases  of  "  alcoholic 
paralysis,"  "lead  palsy,"  and  "arsenical  pseudo-tabes," 
are  due  to  multiple  neuritis. 

There  are,  secondly,  cases  due  to  infectious  agents,  of 
which  those  producing  diphtheria,  variola,  typhus,  ty- 
phoid, malaria,  and  tuberculosis  have  been  hitherto  re- 
cognized. In  the  course  of  all  these  diseases,  or  as  a 
sequel  to  them,  multiple  neuritis  may  develop,  and  its 
occurrence  is  too  frequent  to  be  accidental. 

There  are,  thirdly,  cases  occurring  in  epidemics  in  many 
tropical  countries,  notably  Brazil,  India,  Japan,  Africa, 
and  in  the  East  and  West  Indies.  Sporadic  cases  of  this 
description  developing  among  sailors  o»  shipboard,  oc- 
casionally find  their  way  to  our  seaports.  The  disease 
is  called  kakk6  in  Japan ;  beriberi  in  India  and  Brazil. 
It  presents  certain  features  which  differ  from  those  of 
the  ordinary  form.  It  has  been  ascribed  to  dampness, 
to  a  diet  of  rice  or  of  fish,  and  to  an  infectious  micro- 
organism. 

There  are,  fourthly,  cases  supposed  to  be  due  to  exposure 
to  cold  and  dampness,  and  to  over-exertion,  or  in  which 
no  cause  is  known. 

In  all  these  forms  the  clinical  features  of  the  disease 
are  essentially  the  same,  although  different  cases  present 
a  variety  of  combinations  of  symptoms. 

Males  are  more  liable  than  females.  All  ages  after 
puberty  are  equally  represented,  excepting  in  diphtheritic 
cases,  which  occur  chiefly  in  childhood. 

Symptoms.  —  The  individual  symptoms  of  multiple 
neuritis  are  very  numerous. 

The  sensory  symptoms  are  the  earliest  to  appear  and  the 
last  to  pass  away.  In  the  majority  of  the  cases  on  record, 
from  whatever  cause,  numbness,  tingling,  or  formication 
ushers  in  the  disease.  These  forms  of  parsesthesiae  begin 
in  the  feet  and  hands,  and  extend  to  the  knees  and  el- 
bows.   They  may  be  associated  with  burning,  stretching. 


Fio.  6018.— (After  Jeffrey.)  o,  Section  through  normal  nerve;  6,  section 
through  degenerated  nerve  in  a  case  of  multiple  neuritis,  bundles  reduced  in 
size,  individual  fibres  degenerating,  their  place  being  taken  by  dibris. 

boring,  or  tearing  sensations,  which  distress  the  patient 
especially  during  the  onset.   But  all  such  sensations  usu- 


420 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


JTIaltlple  Neuritis, 
multiple  Neuritis. 


ally  subside  as  the  affection  reaches  its  height.  Their 
recurrence,  as  the  case  goes  on,  may  be  regarded  as  a 
favorable  symptom,  however  annoying,  for  they  fre- 
quently precede  recovery,  and  are  among  the  last  evi- 
dences of  the  disease  to  disappear.  Pain  is  usually  pres- 
sent  as  well  as  parsesthesise.  It  may  occasionally  be 
sharp  in  character,  but  is  usually  moderate  and  not  con- 
tinuous. At  times  it  may  be  lancinating,  and  so  severe 
as  to  necessitate  the  use  of  morphine.  But  it  is  rarely  as 
distressing  as  in  cases  of  locomotor  ataxia.  Tenderness 
in  the  nerves  and  muscles  is  a  constant  symptom.  It 
may  be  so  marked  that  the  limbs  cannot  be  moved  or 
handled,  and  thus  it  may  interfere  with  the  application 
of  electricity  and  massage.  When  the  tenderness  and 
pain  are-referred  to  the  joints,  as  not  infrequently  occurs 
in  the  early  stage  of  the  disease,  the  case  may  be  mis- 
taken for  one  of  acute  articular  rheumatism,  and  if  the 
joints  are  swollen  or  the  limbs  oedematous,  the  ditEculty 
of  diagnosis  is  greatly  increased. 

In  addition  to  these  subjective  feelings,  some  demon- 
strable disturbance  of  the  various  sensations  is  usually 
present.  Hypersesthesia  to  touch,  and  also  to  electricity, 
is  not  infrequently  observed  during  the  first  few  weeks. 
It  is  usually  followed  by  some  anaesthesia,  although  this 
rarely  becomes  complete.  In  some  cases  the  loss  of  tac- 
tile sense  is  quite  evident  from  the  onset,  either  limited 
to  the  cutaneous  distribution  of  some  special  nerve,  in 
which  case  oddly  shaped  areas  of  insensibility  will  be 
found  ;  or,  as  is  most  often  the  case,  about  uniformly  dis- 
tributed over  the  distal  parts  of  the  extremities.  When 
the  anaesthesia  is  at  its  height  the  patient  has  difficulty 
in  locating  a  touch  upon  the  limb,  even  though  he  feels 
it.  The  transmission  of  pain  and  temperature  sensations 
is  always  delayed,  but  the  impressions  are  usually  felt 
quite  acutely.  The  sense  of  pressure  has  been  tested  in 
only  a  few  cases,  and  in  those  it  was  decidedly  impaired. 
The  muscular  sense  escapes  being  involved  in  some  cases, 
but  in  others  it  is  the  most  profoundly  disturbed  of  all 
the  senses.  When  it  is  involved,  the  inco-ordination  and 
ataxia  are  well-marked  symptoms,  and,  as  already  stated, 
some  of  the  cases  have  been  mistaken  for  locomotor 
ataxia,  because  of  the  predominance  of  the  disturbance 
of  muscular  sense. 

These  sensory  symptoms  are  usually  limited  to  the 
forearms  and  hands,  and  to  the  legs  and  feet.  In  a  few 
cases  they  have  involved  the  entire  extremities,  and  even 
the  trunk  ;  and  one  case  of  facial  tingling,  with  anaesthe- 
sia, has  been  recorded."  The  skin  reflexes' are  usually 
preserved.  In  a  very  few  cases  the  sensory  symptoms 
have  been  entirely  wanting. 

The  special  senses  are  rarely  affected  in  multiple  neu- 
ritis. It  is  true  that  optic  neuritis  has  occurred  in  a  few 
cases,  and  in  two  cases  hearing  as  well  as  sight  has  been 
affected.  These  cases  prove  that  no  nerve  can  be  said  to 
be  exempt  from  implication  in  this  disease,  but  the  lia- 
bility to  affection  seems  to  be  slight  in  the  case  of  the 
nerves  of  special  sense. 

The  motor  syrwplorm  are  as  marked  and  as  important 
as  the  sensory.  Paralysis,  beginning  as  simple  weak- 
ness, with  a  feeling  of  fatigue  on  any  exertion,  gradually 
increases  in  severity,  until  at  the  height  of  the  disease  it 
becomes  complete.  It  usually  comes  on  rapidly,  so  that 
within  two  weeks  the  patient  Is  helpless ;  but  it  may  be 
less  sudden,  and  not  deprive  him  of  the  power  of  walk- 
ing and  of  using  his  hands  for  two  or  three  months.  In 
a  few  cases  a  very  acute  onset  is  recorded,  all  the  symp- 
toms developing  within  three  or  four  days.  The  distri- 
bution of  the  paralysis  is  not  uniform  at  the  outset.  It 
may  develop  In  the  muscles  supplied  by  a  single  nerve, 
and  advance  to  others  ;  it  may  begin  in  all  the  muscles 
of  the  legs,  and  then  involve  those  of  the  forearms  ;  it 
may  commence  in  all  four  extremities  at  once.  It  is  al- 
ways more  severe  in  the  muscles  which  move  the  joints 
of  the  feet  and  hands,  and  the  ankles  and  wrists.  It 
rarely  invades  those  which  move  the  knees  and  elbows. 
When  the  disease  is  fully  developed,  all  the  muscles  be- 
low the  knees  and  elbows  are  much  weakened,  or  totally 
paralyzed.  In  a  few  cases  those  of  the  thighs  and  arms 
are  Involved  also,  and  occasionally  the  muscles  of  the 


trunk  and  those  of  respiration  become  affected  and  the 
patient  dies.  In  some  cases  of  multiple  neuritis  the 
motor  cranial  nerves  become  involved  ;  those  of  the  ej'e 
and  of  the  face  being  most  liable  to  invasion.  It  is  only 
in  fatal  cases  that  the  action  of  deglutition  has  been  af- 
fected ;  and  when  the  pneumogastric  is  invaded,  and  the 
heart  becomes  rapid  and  irregular,  the  prognosis  is  al- 
ways grave.     Spasms  rarely  occur. 

The  paralyzed  muscles  are  relaxed,  flabby,  and  atro- 
phied ;  they  may  or  may  not  lose  their  mechanical  irrita- 
bility, but  their  normal  tone  is  always  lost,  and  hence 
the  so-called  tendon  reflexes  are  abolished.  To  the  elec- 
tric current  their  excitability  is  very  rapidly  and  mark- 
edly changed ;  but  the  conditions  which  have  been  ob- 
served are  quite  various.  Sometimes  there  is  a  simple 
diminution  of  excitability,  and  then  a  very  strong  faradic 
or  galvanic  current  is  needed  to  produce  contractions. 
Frequently  all  faradic  excitability  is  lost,  and  then  the 
muscles  react  to  a  galvanic  current  only.  In  this  condi- 
tion it  may  require  a  very  strong  galvanic  current  to  pro- 
duce contraction,  and  this  fact  is  quite  pathognomonic 
of  neuritis.  For  in  anterior  poliomyelitis,  where  the 
muscles  respond  to  galvanism  only,  it  does  not  require 
a  strong  current  to  cause  a  motion  until  some  months 
after  the  invasion.  The  action  of  the  different  poles  is 
not  uniform.  In  many  cases  the  contraction  of  the  mus- 
cle when  stimulated  with  the  positive  pole  is  greater  than 
when  stimulated  with  the  negative  pole,  and  the  con- 
tractions may  be  sluggish.  Then  the  reaction  of  de- 
generation is  present.  But  in  some  cases  the  normal 
condition  is  found,  and  the  negative  pole  produces 
stronger  contractions  than  the  positive  pole.  If  the 
muscles  that  are  not  paralyzed  be  tested,  the  same  elec- 
trical changes  may  often  be  discovered  In  them.  A  loss 
of  faradic  irritability  and  a  marked  decrease  in  the  gal- 
vanic irritability  of  the  muscle  and  nerve  are,  therefore, 
important  symptoms  of  multiple  neuritis.  And  as  the 
disease  goes  on  to  recovery  a  gradual  increase  in  the 
galvanic  irritability  occurs,  a  fact  which  is  often  of  much 
aid  in  prognosis,  if  careful  measurements  of  the  strength 
of  current  used  be  made  by  the  galvanometer. 

As  a  result  and  accompaniment  of  the  paralysis,  abnor- 
mal posiUons  are  assumed  by  the  limbs.  The  dropped 
wrist  and  dropped  foot  are  quite  characteristic  of  mul- 
tiple neuritis.  But  other  deformities  may  be  present. 
In  a  few  cases  there  have  been  extreme  contractures  of 
all  the  extremities  in  flexed  po-sition.  And  not  infre- 
quently the  appearance  of  the  claw-shaped  hand,  and 
some  one  of  the  various  forms  of  talipes,  indicates  a 
serious  shortening  of  one  set  of  muscles,  and  correspond- 
ing weakness  of  its  opponents.  These  deformities  usu- 
ally subside  as  the  power  returns,  or  if  they  do  not 
they  can  be  corrected  by  proper  manipulation  and  by 
apparatus.  In  a  few  cases  it  has  been  necessary  to  re- 
sort to  tenotomy,  hut  a  permanent  deformity  has  not 
been  recorded. 

The  uaso-motor  and  iropjiio  symptoms  are  less  constant 
than  those  already  described.  They  are  present  in  the 
epidemic  form  in  all  cases,  and  are  especially  severe.  In 
some  cases  marked  oedema  has  been  an  early  and  a  per- 
manent symptom.  This  may  develop  in  the  feet  and 
hands,  or  may  appear  about  the  joints.  It  usually  is 
temporary.  The  circulation  is  not  impaired  any  more 
than  is  customary  in  a  limb  whose  muscles  are  inactive. 
and  coldness  and  cyanosis  are  rarely  sutBcient  to  attract 
attention.  Sometimes  profuse  perspiration  is  a  notice- 
able symptom,  being  limited  to  the  paralyzed  parts.  It 
may  be  offensive,  and  by  its  evaporation  always  causes  a 
complaint  of  coldness.  In  other  cases  glossy  skin  makes 
its  appearance  early,  and  remains  until  regeneration  of 
the  nerves  begins.  Its  disappearance  in  one  of  my  own 
cases  was  the  first  sign  of  recovery  in  the  lower  extrem- 
ities. Other  forms  of  trophic  disturbance  are  rarely  met 
with  in  multiple  neuritis.  And  this  is  quite  remarkable 
in  view  of  the  fact  that  it  has  been  the  tendency  of  late 
to  refer  such  trophic  affections  as  ulcerations,  bed-sores, 
gangrene,  pemphigus,  and  various  eruptions  to  lesions  of 
the  nerves.  It  is  true  that  inflammations  of  the  joints, 
resembling  those  appearing  in  acute  rheumatism,  some- 
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times  occur  at  the  onset  of  neuritis  ;  but  as  they  disap- 
pear quickly,  while  other  symptoms  remain,  it  is  im- 
probable that  they  are  to  be  traced  to  the  changes  in  the 
nerves.  They  may  be  due  to  the  infectious  agent,  or  to 
the  same  obscure  cause  which  sets  up  the  neuritis,  or 
they  may  be  evidence  of  an  attack  of  acute  articular 
rheumatism,  which  is  in  turn  followed  by  neuritis  ;  but 
they  caunot  be  described  as  trophic  symptoms  of  the  dis- 
ease, otherwise  they  would  be  more  constant  in  their  oc- 
currence and  more  permanent  in  their  duration. 

One  feature  of  alcoholic  paralysis  remains  to  be  noticed, 
viz.,  the  cerebral  symptoms.  These  are  hardly  ever 
wanting.  There  is  at  iirst  the  excitement  rising  to  the 
degree  of  active  delirium,  with  illusions  and  hallucina- 
tions of  the  various  senses  ;  there  is  the  insomnia,  which 
so  soon  exhausts  the  patient  if  it  is  not  remedied  ;  there 
is  the  loss  of  memory ,  especially  of  recent  occurrences  ; 
and  the  lack  of  power  of  attention  or  concentration,  which 
prevents  intelligent  conversation.  The  indifference  to 
bodily  wants  may  be  so  great  as  to  lead  to  uncleanliness, 
and  since  paralysis  of  the  sphincter  is  the  rare  exception, 
incontinence  is  usually  to  be  ascribed  to  the  mental  state. 
It  is  useless  to  attempt  to  get  any  reliable  history  of  their 
illness  from  these  pa,tients.  Their  statements  are  unin- 
telligible or  unreliable.  And  here  it  may  be  well  to  notice 
a  symptom  first  remarked  by  Striimpell.^  These  patients 
will  relate  occurrences  as  having  happened  recently,  with 
much  elaboration  of  detail,  when,  as  a  fact,  the  story  is  en- 
tirely a  product  of  their  imagination.  Thus  one  patient 
of  my  own,  who  had  been  confined  to  bed  for  many  days, 
told  me  one  afternoon  that  she  had  been  out  to  see  an  emi- 
nent gynecologist  during  the  morning  ;  had  gone  to  his 
office  and  waited  for  him  several  hours  ;  had  seen  other 
patients  there  ;  and  finally  had  been  told  by  the  doctor's 
brother  that  he  would  not  return  in  time  to  see  her,  so 
she  had  come  home  again.  And  this  was  all  related  in 
apparent  good  faith,  so  that  I  have  no  doubt  that  she 
believed  that  what  she  said  had  occurred.  With  the 
possibility  of  such  delusions  in  view,  it  is  evident  that 
the  statements  of  these  patients  cannot  be  accepted  re- 
garding anything,  especially  as  to  their  own  history. 

One  patient,  who  was  admitted  to  Bellevue  Hospital 
during  my  service  there,  told  me  a  different  history  of 
her  case  every  day  for  a  week,  and  it  was  only  by  inter- 
viewing her  friends  that  the  correct  account  was  ob- 
tained. 

A  negative  symptom  of  some  importance  is  the  absence 
of  any  interference  with  the  automatic  acts  controlled  by 
the  sphincters,  in  the  majority  of  cases. 

The  onset  is  usually  sudden,  and  is  sometimes,  in  toxic 
and  spontaneous  cases,  accompanied  by  a  marked  febrile 
movement,  with  chill,  and  temperature  of  103°  to  104.5° 
F.  The  fever  may  persist  for  several  days,  but  usually 
subsides  spontaneously,  and  does  not  recur.  In  a  few 
cases  there  has  been  a  constant  elevation  of  temperature 
from  one-half  a  degree  to  one  degree  and  a  half  above  the 
normal ;  and  an  increase  in  the  rapidity  of  the  pulse 
throughout  the  disease  has  been  noticed.  A  pulse  of 
ninety  need  give  no  alarm,  but  if  it  runs  up  to  one  hun- 
dred and  forty,  and  becomes  irregular,  there  is  reason  to 
believe  that  the  disease  has  attacked  the  vagus  nerve, 
and  then  the  prognosis  becomes  serious,  though  not  by 
any  means  hopeless. 

The  duration  of  the  disease  varies  considerably  in  dif- 
ferent cases.  An  average  of  twenty-five  cases  gives 
seven  months  as  the  probable  time  required  for  complete 
recovery.  But  in  these  cases  the  duration  varied  from 
two  months,  in  the  most  favorable,  to  sixteen  months, 
in  the  most  refractory. 

Diagnosis.— It  is  by  reference  to  the  etiology  and  to 
the  course  of  the  case,  as  well  as  to  the  combination  of 
symptoms  present;  that  the  diagnosis  of  multiple  neuritis 
must  be  reached.  The  most  important  diagnostic  symp- 
tom is  tenderness  along  the  course  of  the  peripheral 
branches  of  the  nerves  and  in  the  muscles.  The  cases 
■  most  liable  to  be  mistaken  for  multiple  neuritis  are  an- 
terior poliomyelitis,  locomotor  ataxia,  and  diffuse  central 
myelitis.  The  following  tables  present  the  differences 
usually  found : 


Antekiob  Poliomyelitis. 

Sadden  onset  with  fever  and  de- 
velopment of  paralysis  in  all  limbs, 
followed  in  from  three  to  five  days 
by  subsidence  of  paralysis,  which  re- 
mains in  a  few  muscles  of  one  limb ; 
or,  if  two  are  affected,  the  paralysis 
is  very  rarely  symmetrical.  If  onset 
is  subacnte,  four  weeks  is  the  dora- 
tion  of  onset.    Muscles  not  tender. 

Sensory  symptoms  are  rare,  and 
when  present  soon  subside. 


Multiple  Neueitis. 
Fatigue  for  some  weeks,  then  sud- 
den onset  and  progress  for  two 
weeks  with  or  without  fever.  Legs 
first  affected,  then  arms,  then  body, 
ana  paralysis  has  no  tendency  to 
subside  for  a  month  ;  the  limbs 
are  affected  symmetrically,  and  the 
muscles  affected  are  very  tender. 

Sensory  symptoms  are  constant 
and  severe,  and  increase  ;  ansestbe- 
sia  becoming  well  developed. 

Paralysis,  atrophy,  reaction  of  degeneration,  coldness 
of  the  limbs,  loss  of  tendon  reflexes,  preservation'  of 
bladder  control,  are  common  to  both  diseases. 


LocoMOTOB  Ataxia. 
Fains  are  lightning-like  in  char- 
acter. 
Nerves  are  not  tender. 

Ataxia  develops  slowly  and  after 
a  period  of  pain. 

Anaesthesia  and  analgesia  slight. 
No  actual  paralysis,  no  atrophy. 
No  change  in  electric  reactions. 
Argyle-Bobertson  pupil  present. 


Multiple  Nei^bitis. 

Paraeethesia  is  more  marked  than 
pain. 

Pain  is  produced  by  pressure  on 
nerves. 

Ataxia  is  an  early  symptom,  de- 
velops rapidly,  and  may  exist  with- 
out pain. 

Anaesthesia  in  patches  total. 

Paralysis  with  atrophy. 

Change  in  electric  reactions. 

Pupils  react  normally. 


There  are  very  few  symptoms  of  diffuse  myelitis  which 
are  not  found  in  cases  of  neuritis.  But  cases  of  diffuse 
myelitis  of  the  type  of  Duchenne — paralysie  g6nerale  spi- 
nale  subaigue  ascendante — are  very  rare,  and,  indeed,  by 
Leyden  it  has  been  affirmed  that  all  such  cases  are  mul- 
tiple neuritis.  Other  authorities  dispute  this  assertion 
and  leave  us  to  establish  points  of  difference.  These  are 
as  follows  :  In  neuritis  affections  of  the  functions  of  mic- 
turition and  defecation  do  not  occur.  Girdle  sensation 
is  very  rarely  mentioned  as  a  symptom ;  bed-sores  and 
cystitis  have  not  been  observed.  The  advance  of  the 
paralysis  is  rarely  from  the  legs  to  the  thighs  and  trunk, 
and  then  to  the  arms  ;  it  is  usually  from  the  legs  to  the 
forearms,  the  trunk  and  thighs  escaping,  and,  as  a  rule, 
the  distal  portions  only  of  the  extremities  are  paralyzed. 
If  the  muscles  of  the  abdomen  and  respiration  are  in- 
volved, it  is  only  in  rapidly  fatal  cases.  In  neuritis  there 
is  usually  some  ataxia,  and  loss  of  muscular  sense  is 
quite  evident ;  while  in  some,  at  least,  of  the  cases  of 
myelitis  of  Duchenne,  there  were  no  sensory  symptoms 
at  all.  Finally,  the  tenderness  of  muscles  and  nerves, 
and  the  absence  of  tenderness  to  pressure  or  to  heat  in 
the  spine,  would  decide  in  favor  of  neuritis.  The  diag- 
nosis from  meningitis  of  the  cord,  from  tumors  or  he- 
morrhages into  the  cord,  or  from  general  paralysis  of  the 
insane,  would  rarely  present  any  difficulty  to  one  who 
was  familiar  with  the  symptoms  in  those  affections,  and 
who  knew  the  prominent  features  of  multiple  neuritis. 

There  are  certain  common  types  of  the  disease,  a  fa- 
miliarity with  which  may  aid  in  the  diagnosis.  If  a  pa- 
tient, known  to  be  alcoholic,  complains  for  a  time  of 
tremor  and  muscular  weakness,  and  then  is  suddenly 
paralyzed  in  the  legs  and  arms,  develops  fever,  becomes 
delirious,  and  shows  great  tenderness  of  the  limbs  and 
rapid  loss  of  faradic  electric  reaction  in  the  muscles,  the 
diagnosis  of  multiple  neuritis  can  be  made.  If  a  patient, 
who  has  been  taking  arsenic  medicinally  for  some  time, 
begins  to  complain  of  paraesthesise,  clumsiness,  and  fa- 
tigue, and  soon  shows  a  marked  ataxia  in  hands  and 
feet,  with  tenderness  along  the  nerves,  some  atrophy  in 
the  weak  muscles,  and  a  change  in  their  electric  reac- 
tions, the  diagnosis  of  multiple  neuritis  can  be  made. 
Lead-palsy  is  easily  recognized.  Diphtheritic  paralysis 
is  usually  limited  to  the  muscles  of  the  pharynx,  or  of 
the  eyeballs ;  but  the  sudden  onset  of  marked  ataxia 
without  a  preceding  stage  of  pain  after  diphtheria,  war- 
rants the  diagnosis  of  neuritis.  If  a  tuberculous  indi- 
vidual suddenly  develops  pain  and  tenderness  and  weak- 
ness in  both  arms  or  both  legs,  and  this  is  followed  by 
paralysis  and  atrophy  in  a  few  symmetrically  situated 
muscles,  the  diagnosis  of  multiple  neuritis  can  be  made. 
And  lastly,  if  any  one  of  these  clinical  pictures  is  pre- 
sented by  a  patient  who  has  been  exposed  to  cold  or  to 
wet,  or  has  overstrained  himself  severely,  and  a  careful 
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examination  fails  to  reveal  the  characteristic  symptoms 
of  general  diffuse  myelitis,  while  the  limbs  are  very 
tender  to  pressure,  multiple  neuritis  may  be  suspected. 

The  cases  of  beriberi  are  divided  into  two  general 
classes,  according  to  their  severity. 

There  are,  first,  slight  cases,  in  which  the  onset  is  grad- 
ual, being  usually  preceded  by  a  little  fever,  coryza,  and 
conjunctivitis,  which  cease  when  the  actual  symptoms 
commence.  The  patient  first  notices  a  weak  and  heavy 
feeling  iu  his  legs,  and  finds  that  he  tires  so  easily  that 
he  cannot  walk  as  much  as  usual.  The  tired  feeling  is 
soon  associated  with  numbness  and  pain  in  the  legs,  and 
with  a  slight  (Edematous  swelling.  Then,  if  not  before, 
palpitation  of  the  heart,  oppression  and  weight  in  the 
epigastrium,  loss  of  appetite,  and  general  malaise  are  felt, 
and  the  patient  finds  it  necessary  to  apply  for  treatment. 
An  examination  then  shows  some  diminution  of  power  in 
the  feet  and  legs,  and  also  in  the  hands,  with  loss  of  ten- 
don refiexes,  and  much  tenderness  in  the  mascles,  which 
show  a  diminished  electric  excitability.  There  is  never 
any  ataxia,  though  the  patient  sways  when  his  eyes  are 
closed.  There  is  discovered  a  slight  degree  of  anses- 
thesia,  of  irregular  distribution,  chiefiy  in  the  legs  and  in 
the  radial-nerve  region  on  the  forearms.  Though  the 
patients  look  pale,  it  is  usually  impossible  to  find  anEemia 
by  examination  of  the  blood.  The  circulation  in  the  ex- 
tremities is  sluggish.  The  heart  is  irregular  and  rather 
rapid,  and  the  oedema  of  the  extremities  indicates  a  fail- 
ure of  its  power.  Dr.  Wallace  Taylor "  finds  that  a 
sphygmographic  tracing  is  characterized  by  a  sudden  high 
upstroke  in  ventricular  systole,  by  a  precipitous  descent 
from  the  apex  of  the  percussion-wave,  and  by  dicrotism. 
Beyond  this  point  these  cases,  which  make  up  the  major- ' 
ity,  do  not  advance.  They  usually  recover  in  a  few  days, 
or  at  most  a  month  ;  although  a  few  become  chronic  and 
require  several  months  before  the  cure  is  complete. 

There  are,  secondly,  severe  cases.  These  may  present 
three  different  types.  There  is  the  atrophic  or  dry  type, 
in  which,  after  an  onset  similar  in.  nature  to  that  in  the 
slight  cases,  but  much  more  rapid,  the  weakness  devel- 
ops into  a  true  paralysis,  associated  with  marked  wast- 
ing of  the  muscles  and  reaction  of  degeneration,  with 
great  diminution  of  galvanic  excitability.  Within  a  week 
the  patient  has  to  go  to  bed,  and  then  the  paralysis  soon 
spreads  from  the  legs  to  the  arms,  and  may  involve  the 
trunk  and  even  the  face.  The  entire  muscular  system 
wastes  away  till  the  patient  is  a  mere  skeleton.  In  ad- 
dition to  the  motor  symptoms  there  is  great  sensory  dis- 
turbance. The  suffering  from  pain,  parsesthesise,  and 
general  muscular  tenderness  is  extreme,  and  the  patient 
lies  totally  helpless,  and  unable  to  tolerate  the  lightest 
touch.  The  skin  may  be  glossy.  There  is  usually  some 
anaesthesia,  but  it  is  never  complete,  although  it  may  in- 
volve the  entire  body.  The  temperature  sense  is  seldom 
affected.  Pain  may  be  delayed  in  transmission.  There 
are  no  gastric  symptoms,  and  no  oedema.  Some  cases 
prove  fatal  from  general  exhaustion,  or  intercurrent  dis- 
ease, but  the  majority  recover  after  a  convalescence 
which  lasts  a  year  or  more,  during  which  the  muscular 
system  is  rebuilt. 

There  is,  secondly,  the  hydropic  or  wet  type.  In  these 
heart-failure  appears  early,  and  is  associated  with  a 
marked  decrease  of  arterial  tension  and  much  oedema  of 
the  entire  body,  effusion  into  the  cavities  being  added  to 
that  beneath  the  integument.  The  swelling  of  the  oedem- 
atous  parts  conceals  the  atrophy  which  is  going  on  in 
the  muscles,  but  this  is  indicated  by  the  paralysis,  which 
is  as  severe  as  in  the  preceding  form,  and  it  becomes 
evident  during  recovery  when  the  oedema  has  subsided. 

There  is,  thirdly,  the  acute  pernicious  type.  In  this 
all  the  symptoms  of  the  two  former  types  appear  in  rapid 
succession,  and,  in  addition,  gastro-intestinal  symptoms 
and  a  suppression  of  urine  combine  to  make  the  condi- 
tion an  alarming  one.  Effusions  into  the  pleura  and 
pericardium  appear  early.  The  pulse  becomes  small 
and  irregular,  and  cyanosis  indicates  the  heart-failure 
which  precedes  death. 

Prognosis. — The  prognosis  of  multiple  neuritis  is  good, 
excepting  lu  severe  alcoholic  cases,  and  in  the  very  se- 


vere forms  of  beriberi  just  described.  The  progress  of 
the  recovery  may  be  slow,  in  some  cases  two  years  may 
elapse  before  it  is  complete,  but  seven  months  may  be 
considered  the  average  duration,  and  slight  cases  may 
get  well  in  three  months. 

Treatment. — The  majority  of  the  cases  being  toxic  in 
origin,  the  most  important  indication  is  to  remove  the 
cause.  Total  abstinence  from  alcohol  is  necessary  for  at 
least  two  years  after  recovery  to  prevent  a  relapse.  Lead 
and  other  poisons  must  be  eliminated  from  the  system. 
Such  hygienic  measures  as  may  be  used  to  counteract 
influences  of  an  infectious  kind  must  be  employed.  The 
direct  treatment  of  the  disease  is  aided  by  the  sponta- 
neous tendency  to  recover  in  a  person  whose  constitu- 
tion is  sound,  and  whose  strength  is  maintained  b}'  gen- 
eral tonic  treatment.  It  is  possible  to  hasten  the  process 
of  regeneration  by  the  use  of  full,  nutritious,  and  espe- 
cially fatty  diet,  including  cream  and  cod-liver  oil ;  and 
by  the  administration  of  strychnine,  phosphorus,  iron, 
and  arsenic,  no  one  remedy  being  continued  for  more 
than  three  weeks  at  a  time.  The  use  of  warm  and  cold 
douches  to  the  paralyzed  limbs,  of  skilful  massage  when 
the  tenderness  has  sufiiciently  subsided,  and  of  mild  (10 
ma.)  constant  stabile  galvanic  currents  along  the  limbs, 
probably  aids  the  regeneration  by  stimulating  the  circu- 
lation and  increasing  metamorphosis  of  tissue.  The 
daily  use  of  the  interrupted  galvanic  current  to  thfe  mus- 
cles, of  sufiicient  strength  to  produce  contraction  iu 
them,  gives  them  proper  exercise  to  maintain  their  tone. 
Rest  is  enforced  by  nature  for  some  time,  but  moderate 
exercise  is  indicated  during  recovery,  but  should  not  be 
carried  to  the  point  of  fatigue.  M.  Allen  Starr. 

I  Dnmenil  :  Gaz.  Hebdom..  18f)4,  p.  203.  »  Ibid.,  1866,  No.  4. 
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5  Leyden  :  Charite  Annalen,  1S80,  and  Zeitsch.  1.  Klin.  Med.,  1880. 

^  Lancereaux  :  Ga7,  Hebdom.  de  Mud.,  1881,  p.  120. 

'  Grainger  Stewart :  Edinburgh  Medical  Journal.  April,  1881. 

8  Buzzard :  Harveian  Lectures,  Lancet,  Kovember  and  December, 
1886. 

3  Starr :  Middleton  Goldsmith  Lectures  for  1887,  Medical  Record, 
February,  1887,  where  a  complete  bibliography  to  date  is  to  be  found. 

^^  Neumann  :  Arch,  f .  Mikro.  Anat.,  xviii. 

*^  Ranvier  :  Lefons  sur  I'Histologie  du  Syat.  Nerv.,  tome  ii.,  p.  42. 

12  Lowenfeld  :  Neurol.  Centralblatt,  1885,  No.  7. 

>3  Wallace  Taylor :  Kakke.     Tokio,  Japan,  1887. 

1^  Byrom  Bramwell :  American  Journal  of  the  Medical  Sciences,  June, 
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MUSCULAR  RHEUMATISM  is  an  indefinite  and  un- 
scientific term,  applied  to  certain  painful  states  of  the 
voluntary  muscles.  That  it  is  a  misnomer  in  the  great 
majority  of  cases,  at  least,  there  can  be  no  doubt,  for  the 
fact  is  established  that  the  essential  pathological  condi- 
tions, and  many  of  the  important  symptoms  pertaining  to 
rheumatism,  are  wanting  in  this  affection. 

The  term  myalgia  has  been  proposed  as  a  substitute, 
and  as  a  proper  designation  of  most  of  the  disorders  usu- 
ally grouped  as  muscular  rheumatism.  Myalgia  signifies 
merely  muscular  pain,  and  suggests  no  erroneous  theory 
as  to  its  cause  and  nature.  Sensation,  however,  is  not 
an  endowment  of  muscular  fibre,  and,  in  its  last  analy- 
sis, this  symptom  must  be  referred,  not  to  the  muscular 
tissue  proper,  but  to  the  sensory  nervous  filaments  sup- 
plied to  the  part  affected. 

Whether  the  prime  cause  of  the  painful  sensations  con- 
veyed through  the  nerves  resides  in  the  ultimate  nervous 
fibrils  themselves,  in  the  neurilemma,  in  the  muscular 
fibres,  or  in  their  enveloping  sheaths,  must  be  left  for  fut- 
ure researches  to  determine.  But  with  the  light  before 
us  the  pain  appears  to  be  neuralgic — neuralgia  which 
does  not  involve  the  nervous  trunks  or  their  larger 
branches,  and,  consequently,  which  does  not  follow  their 
courses,  and  which  presents  no  painful  points— the  points 
douloureux  of  Valleix  ;  a  neuralgia  affecting  possibly- 
only  the  primitive  nerve-fibrils  or  the  smaller  fasciculi, 
and  the  tissues,  perhaps,  in  intimate  relations  with  them, 
and  therefore  diffused,  and  more  or  less  uniformly  dis- 
tributed through  a  single  muscle  or  a  group  of  muscles. 

Morbid  changes  in  the  affected  muscles  are  rarely 
found.  The  symptoms  have  been  ascribed  to  hyper- 
semia,  to  slight  effusion  or  exudation,  and  to  subacute  in- 
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flammation  of  the  muscle.  The  gross  features  of  inflam- 
mation are  not  present,  but  this  fact  does  not  prove  that 
inflammatory  action  in  some  of  the  tissues  composing  the 
muscular  fasciculus  never  exists.  On  the  contrary,  there 
is  reason  to  believe  that  in  many  of  these  cases  slight  in- 
flammatory processes  or  changes  do  occur,  and  it  is  not 
unlikely  that  with  a  growth  of  pathological  knowledge 
it  may  be  shown  that  several  affections,  dependent  upon 
different  morbid  states,  are  included  in  the  general  term 
muscular  rheumatism.  At  present  it  must  be  admitted 
that  muscular  rheumatism  has  no  settled  or  uniform 
anatomical  characters. 

This  affection  is  of  frequent  occurrence.  It  may  be 
acute  or-  chronic.  The  advent  of  an  attack  may  be 
gradual,  commencing  as  a  dull  pain  in  a  muscle  or  a 
group  of  muscles,  and  becoming  more  and  more  severe  ; 
or  it  may  develop  suddenly,  and  be  violent  from  the  out- 
set. 

Pain  is  always  the  prominent,  and  it  may  be  the  only, 
appreciable  symptom.  The  character  of  the  pain  varies 
in  different  individuals,  or  in  different  attacks  in  the 
same  individual.  It  may  be  sharp  and  lancinating, 
cramp-like  and  tearing,  or  throbbing  and  contused.  The 
pain  may  be  constant  though  slight,  and  intensified  to  an 
extreme  degree  by  contraction  of  the  affected  muscle  ;  or 
it  may  cease  when  the  muscle  is  absolutely  quiet,  only 
to  be  aroused  upon  movement  or  by  involuntary  con- 
traction of  the  muscle. 

The  pain,  as  a  rule,  remains  fixed,  and  does  not  shift 
from  the  point  of  original  attack,  though  it  sometimes 
changes  from  one  muscle  to  another.  There  are  no  ex- 
ternal visible  signs  of  the  local  trouble ;  no  heat,  red- 
ness, or  swelling,  and  usually  little  or  no  tenderness. 
"Where  tenderness  on  pressure  exists,  it  is  generally 
moderate  in  degree,  and  is  diffused  over  a  whole  muscle 
or  over  a  set  of  muscles.  There  is  but  little  if  any  consti- 
tutional derangement,  and  usually  no  febrile  disturbance 
in  uncomplicated  cases.  The  pulse  is  but  slightly  or  not 
at  all  affected.  The  urine  is  normal.  Cardiac  compli- 
cations do  not  occur. 

The  acute  form  lasts  for  from  a  few  days  to  a  week, 
and  gradually  subsides.  Sometimes  the  acute  symptoms 
recede,  and  the  attack  lingers  in  a  subacute  or  chronic 
form  indefinitely.  In  the  chronic  form  exacerbations, 
provoked  by  slight  e.vciting  causes,  are  commonly  ex- 
perienced. Age  appears  to  influence  the  localization  of 
an  attack.  The  muscles  of  the  neck  are  prone  to  suffer 
in  younger  subjects,  while  the  muscles  of  the  back  and 
limbs  are  more  liable  to  invasion  in  older  persons.  The 
muscles  affected  for  a  considerable  period  of  time,  or 
which  sustain  frequently  repeated  attacks  at  short  inter- 
vals, are  apt  to  become  atrophied. 

Attacks  of  muscular  rheumatism  are  usually  attributed 
to  exposure  to  cold,  especially  to  a  cold  and  damp  at- 
mosphere after  severe  fatigue  or  muscular  strain.  De- 
bility and  overwork  and  defective  nutrition,  either  gen- 
eral or  local,  invite  attacks.  The  rheumatic  and  gouty 
diatheses  have  been  regarded,  and  are  still  considered  by 
some  observers,  as  predisposing  causes.  The  direct  re- 
lation of  cause  and  effect  is  denied  by  others,  who  affirm 
that  localized  muscular  pain  is  of  no  more  frequent 
occurrence  in  the  subjects  of  acute  articular  rheumatism 
and  of  gout  than  in  persons  who  do  not  suffer  from  these 
diseases,  wliich  act  as  predisposing  causes  only  by  induc- 
ing a  state  of  general  debility.  Muscular  rheumatism 
frequently  occurs  during  the  course  of  wasting  diseases, 
and  during  convalescence  from  exhausting  and  severe 
illness.  Any  condition  which  impoverishes  the  blood, 
and  which  diminishes  the  resisting  capacity  of  the  system 
may  be  regarded  as  holding  a  causative  relation  to  this 
affection. 

By  close  attention  to  the  history  of  a  given  case,  to 
the  physical  signs  and  to  the  symptoms,  and  by  a  pro- 
cess of  exclusion,  a  correct  diagnosis  may  readily  be 
reached. 

Muscular  rheumatism  is  most  likely  to  be  confounded 
with  inflammatory  diseases  of  the  thoracic  viscera,  with 
structural  disease  of  the  spinal  cord,  with  spinal  menin- 
gitis,  spinal  caries,    deep-seated  inflammation,   lumbar 


abscess,  certain  functional  disorders  connected  with  the 
spinal  cord  or  spinal  nerves  and  with  the  genital  organs, 
with  sciatica,  coxalgia,  perinephritis,  renal  calculus, 
abdominal  aneurism,  and  with  the  onset  of  some  acute 
diseases  characterized  by  lumbar  pain. 

The  prognosis  in  acute  cases,  imder  favorable  circum- 
stances, is  good.  It  is  always  good  as  regards  complica- 
tions and  as  to  serious  results.  Chronic  cases  are  apt  to 
prove  obstinate  and  rebellious  to  treatment.  They  are 
difficult  to  cure,  and  manifest  a  tendency  to  frequent  re- 
lapses. Success  in  eliminating  the  disorder  is  influenced 
largely  by  the  physical  condition,  by  the  occupation,  and 
by  the  hygienic  surroundings  of  the  patient. 

Relief  of  pain,  rest  of  the  affected  muscle  or  muscles, 
and  general  or  local  invigorating  measures,  constitute  the 
important  indications  for  treatment. 

Rest  alone  will  often  sufBce  to  relieve  the  pain.  If, 
notwithstanding  complete  relaxation  of  the  sensitive 
muscles,  pain  continues,  anodynes  may  be  demanded. 
Opium,  in  some  form,  may  be  prescribed  with  con- 
fidence. It  may  be  advantageously  combined  with  bella- 
donna or  with  atropine.  Quinine,  salicylate  of  soda,  and 
salol  are  used  with  advantage  ;  acetate  of  potassium  or 
acetate  of  ammonium,  the  iodide  of  potassium,  and  col- 
chicum  are  commended.  Stimulating  or  anodyne  lini- 
ments, dry  or  moist  warmth,  dry  cups,  and  blisters,  are 
serviceable.  Galvanism  and  the  ether  spray  to  the  part 
sometimes  act  like  magic.  Local  depletion  is  not  indi- 
cated. Cathartics  may  be  required.  Faradic  electricity 
is,  at  times,  useful  in  stimulating  the  nutrition  of  wasted 
muscles  after  the  pain  and  tenderness  have  been  relieved. 
In  severe  cases,  rest,  even  rest  in  bed,  is  demanded  by 
the  disabling  effect  upon  the  patient  of  excessively  pain- 
ful muscular  movements.  Enforced  quietude  of  certain 
muscles  may  be  secured  by  the  judicious  application  of 
bandages  or  of  adhesive  strips. 

Invigorating  measures  of  treatment  have  reference 
mainly  to  the  regulation  of  exercise,  to  a  pure  atmos- 
phere, to  suitable  clothing,  to  a  generous  regimen,  and  to 
appropriate  general  and  digestive  tonics. 

James  B.  Baird. 

OCEAN  SPRINGS.  Location  and  Post-office,  Ocean 
Springs,  Jackson  County,  Miss. 

Access. — By  the  Louisville  &  New  Orleans  Line  of 
the  Louisville  &  Nashville  Railroad. 

Analysis  (J.  L.  Smith). — One  pint  contains  : 

Grains. 

Chloride  of  potassium trace 

Chloride  of  sodium 5.971 

Chloride  of  calcium 0. 485 

Chloride  of  magnesium 0.621 

Protoxide  of  iron 0. 589 

Iodine trace 

Alumina trace 

Organic  matter trace 

Total 7.666 

Gases.  Cubic  in. 

Carbonic  acid 1.22 

Sulphuretted  hydrogen 0.16 

Thekapeutic  Pkopbrties. — This  water  Is  a  mild  sa- 
line-chalybeate, containing  also  sulphuretted  hydrogen. 
This  rather  unusual  combination  renders  it  effective  in 
the  treatment  of  persistent  skin  and  scrofulous  diseases. 

These  springs  are  situated  fifty-seven  miles  west  of 
Mobile,  and  eighty-four  miles  east  of  New  Orleans,  on 
the  railroad  connecting  the  two  cities,  and  are  a  favorite 
resort  of  the  citizens  thereof.  They  are  about  half  a 
mile  from  the  beach,  from  which  fact  is  derived  the 
name.  '  G.  B.  F. 

PERFORATING    ULCER   OF   THE    FOOT.      As  de 

scribed  by  Treves,  this  ulcer  appears  at  a  spot  on  the 
sole  of  the  foot  upon  which  pressure  bears,  usually  over 
the  metatarso-phalangeal  joint  of  the  great  toe,  or  over 
the  corresponding  joint  of  the  little,  or  on  the  pulp  of  the 
great  toe.  The  corn  increases,  and  from  the  pressure  that 
it  exercises  upon  the  soft  parts  beneath  it  some  inflam- 
mation of  an  insidious  type  follows.     Suppuration  then 
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appears  beneath  the  corn,  and  spreading  in  the  direction 
of  least  resistance,  advances  into  the  soft  parts  of  the 
sole,  moving  toward  the  bone.  Possibly  the  column  of 
soft  parts  compressed  beneath  the  corn,  and  the  bone  be- 
neath which  it  lies,  may  perish  almost  en  masse,  as  would 
appear  to  be  the  case  with  the  tissues  in  acute  bed-sores 
of  spinal  origin.  A  sinus  forms  leading  to  the  bone, 
wliile  around  the  margin  of  this  opening  the  epithelium 
continues  to  heap  itself  up.  The  sore  appears  to  be  set 
upon  a  mound  of  hardened,  thickened  integument,  and  it 
thus  happens  that  the  depth  of  the  ulcer  or  the  length  of 
the  sinus  is  greatly  increased. 

Perforating  ulcer  of  the  foot  is  generally  solitary,  but 
may  be  multiple.  It  is  occasionally  hereditary.  While 
a  corn  may  be  in  many  cases  the  exciting  cause,  a  cen- 
tral or  peripheral  nerve-lesion  is  now  generally  regarded 
as  the  predisposing  cause.  '  Similar  ulcers  are  met  with 
in  anaesthetic  leprosy,  in  locomotor  ataxia,  and  in  par- 
alyzed limbs.  The  sensory  nerve-fibres  distributed  to  the 
affected  foot  in  perforating  ulcer  are  generally  diseased. 

Perforating  ulcer  is  treated  by  Treves  as  follows  :  The 
patient  is  put  to  bed  and  the  foot  is  kept  continually 
poulticed  with  linseed  meal.  This  causes  the  epithelium 
to  soften  and  swell  up,  so  that  at  the  end  of  twenty-four 
hours  ttie  ring  around  the  sore  appears  as  a  very  promi- 
nent, softish,  white  mound.  All  this  redundant  epider- 
mis is  then  shaved  away  with  a  scalpel,  and  the  poultice 
is  reapplied.  At  the  end  of  another  twenty-four  hours 
the  deeper  layers  of  epithelium,  that  were  not  affected  by 
the  first  poulticing,  have  become  swollen  and  prominent. 
They  are  in  turn  cut  away.  The  poultice  is  again  ap- 
plied and  the  scalpel  used  day  by  day,  until  the  whole  of 
the  epidermic  mass  has  been  removed.  This  will  be  ac- 
complished at  the  end  of  from  ten  to  fourteen  days.  By 
this  time  the  skin  about  the  ulcer  will,  as  a  result  of  the 
continued  poulticing,  have  peeled  off  in  a  thick  white 
layer,  and  around  the  sore  will  be  nothing  but  thin,  fresh 
pink  epidermis,  looking  active  and  healthy.  The  ulcer, 
in  the  meantime,  will  be  found  to  have  become  clean, 
and  in  consequence  of  the  loss  of  its  cutaneous  boundary, 
it  will  appear  less  deep.  The  poultices  are  now  discon- 
tinued, and  to  the  sore  is  applied  a  paste,  of  the  consis- 
tency of  thick  cream,  composed  of  salicylic  acid  and 
glycerine,  to  which  is  added  some  carbolic  acid,  in  the 
proportion  of  ten  minims  to  the  ounce.  This  ulcer  soon 
heals,  and  when  the  patient  gets  up  he  is  instructed  to 
wear  over  the  part  a  thick  pad  of  felt  plaster  with  a  hole 
in  its  centre  that  corresponds  to  the  scar  of  the  recent 
sore.     The  plaster  should  be  always  worn. 

Unfortunately  this  treatment  is  often  unsuccessful, 
and  it  is  necessarily  so  if  the  bone  is  diseased.  In  that 
case  the  carious  bone  must  be  removed,  or  the  toe  or  the 
foot  must  be  amputated  ;  but  even  then  the  disease  is  apt 
to  return  in  neighboring  parts.  As  a  last  resort,  Messrs. 
Savory  and  Butlin  recommend  the  use  of  an  artificial  leg 
attached,  to  the  bent  knee,  so  that  the  foot  may  be  car- 
ried without  having  to  take  any  part  in  supporting  the 
weight  of  the  body  (McCall  Anderson). 

Befebenoes. 

Treves  :  Lancet,  November  29,  1884,  p.  950. 

Savory  ana  Butlin :  Med.  Chir.  Trans.,  Second  Ser.,  vol.  xliv.,  p.  373 
et  seq.,  1879. 

HcCall  Anderson  :  A  Treatise  on  Diseases  of  the  Slcio,  Am,  Ed.  Phila- 
delphia, 1887. 

Arthur  Van  Harlingen. 

PHARYNGEAL  BURSA,  NEUROSES  OF  THE.  That 
the  nasal  pharj^nx  is  exquisitely  sensitive  to  reflex-pro- 
ducing impressions  is  a  fact  which  has  been  known  for 
some  time,  and  the  older  medical  literature  contains  iso- 
lated examples  of  neurotic  phenomena  of  various  kinds 
emanating  from  pathological  conditions  of  this  region. 
These  reflex  neuroses  of  the  nasal  pharynx  were,  how- 
ever, almost  unknown,  except  to  special  workers  in  this 
field,  until  the  publication  of  a  brochure  by  Dr.  Torn- 
waldt,'  of  Dantzig,  in  which  prominent  attention  was 
drawn  to  the  subject,  and  which  invested  the  so-called 
bursa  pharyngea  with  a  pathological  importance  hither- 
to unrecognized  and  undescribed. 


According  to  Tornwaldt,  this  bursa  is  a  constant  in- 
tegral part  of  the  rhinoscopic  picture,  and  can  always 
be  recognized,  sometimes  as  a  furrow,  sometimes  as  a 
blind  cul-de-sac,  directly  in  the  middle  line  in  the  cen- 
tre of  a  curve  drawn  from  the  upper  edge  of  the  poste- 
rior nares  to  the  atlas.  This  sac  is  the  frequent  seat  of 
various  pathological  processes — hyperasmia,  cystic  for- 
mations, hypersecretion,  and  simple  and  purulent  inflam- 
mation ;  and  these  often  lead  to  reflex  disturbances,  such 
as  asthma,  cough,  nasal  polypi,  various  ear  troubles, 
neuralgia,  inflammatory  conditions  of  the  naso-bronchial 
tract,  etc.  He  furthermore  maintains  the  proposition 
that  naso-pharyngeal  catarrh  has  its  starting-point,  in 
very  many  cases,  in  a  localized  pharyngeal  bursitis,  and 
that  its  cure  is  possible  only  after  destruction  of  the  bursa 
itself.  His  treatment  accordingly  consists  in  the  obliter- 
ation of  the  bursa  by  means  of  nitrate  of  silver,  following 
insuiiflations  of  this  agent  (1  to  10)  with  the  application 
of  the  fused  stick  directly  to  the  sac.  Tornwaldt's  hasty 
enthusiasm  carries  him  to  the  startling  statement  that,  of 
892  cases  of  naso-pharyngeal  disease  examined  by  him, 
203  were  primary  affections  of  the  pharyngeal  bursa. 

There  are  many  objections  which  may  be  urged  against 
the  theory  of  Tornwaldt.  In  the  first  place,  the  very 
constancy  and  existence  of  the  pharyngeal  bursa  is  a 
subject  of  dispute  among  distinguished  anatomists,  and 
besides,  according  to  my  experience,  the  appearances 
described  by  Tornwaldt  are  by  no  means  constant  in  the 
rhinoscopic  image. 

In  the  second  place,  when  we  consider  the  changes 
which  take  place  in  the  pharyngeal  vault  during  the 
different  stages  of  inflammatory  affections  of  the  nasal 
pharynx — the  frequent  formation  of  C3'Sts  of  varying 
shape  and  contents,  the  formation  of  depressions,  fur- 
rows, and  other  conditions  of  the  pharyngeal  tonsil  (see 
for  fuller  account  the  article  on  Chronic  Naso-pharyn- 
geal Catarrh,  Vol.  V.  of  this  Handbook,  pp.  207-208), 
it  will  be  readily  understood  how  easily  mistakes  in  diag- 
nosis may  occur,  or  how  difficult  it  often  is  to  differen- 
tiate between  well-recognized  appearances  in  the  patho- 
logical anatomy  of  post-nasal  inflammation  and  the 
theoretical  primary  bursitis  of  Tornwaldt.  That  such 
errors  have  indeed  been  committed,  is  evident  from  some 
of  the  recent  literature  on  the  subject. 

It  is  highly  improbable,  nor  are  there  any  just  grounds 
for  belief,  that  an  organ  of  such  comparatively  trifling 
anatomical  and  physiological  importance  should  be  vested 
with  the  peculiar  privileges  assigned  to  it  by  the  fol- 
lowers of  Tornwaldt.  Since  I  became  aware  of  Torn- 
waldt's researches,  I  have  searched  in  vain  for  what 
might  be  unequivocally  termed  a  primary  pharyngeal 
bursitis.  When  the  bursa  has  been  involved,  it  has 
invariably  been  so  in  connection  with  well-marked  and 
far-advanced  naso-pharyngeal  disease  ;  so  that,  from  the 
standpoint  of  my  own  clinical  experience,  I  am  unable 
as  yet  to  confirm  the  observations  of  Tornwaldt.  Naso- 
pharyngeal disease  is  the  most  common  affection  of  this 
climate,  and  the  innuendo  of  Carroll  Morgan,  that  the 
postulate  of  Tornwaldt  regarding  the  great  frequency  of 
primary  disease  of  the  bursa,  living,  as  he  does,  in  a  city 
of  small  population,  has  not  been  confirmed  by  the 
vast  majority  of  specialists  residing  in  large  cities,  and 
commanding  an  immense  amount  of  clinical  material, 
may  possibly  carry  with  it  considerable  force.' 

While,  then,  Tornwaldt's  observations  must,  for  the 
present,  be  taken  with  a  considerable  amount  of  reserva- 
tion, they  have,  at  least,  directed  prominent  attention  to 
a  field  of  naso-pharyngeal  pathology  of  exceedingly  greaf 
interest  and  importance.  Prom  them  we  may  learn  the 
lesson  that,  in  order  to  dissipate  certain  inveterate  naso- 
pharyngeal affections,  we  must  not  rely  on  astringents, 
alteratives,  et  id  omne  genus,  but  we  must  destroy  the 
source  of  the  discharge. 

My  own  observations  concerning  this  class  of  naso- 
pharyngeal neuroses,  may  be  briefly  summed  up  in  the 
following  propositions  : 

1.  The  nasal  pharynx  is,  in  quite  a  large  proportion  of 
individuals,  exceedingly  sensitive  to  reflex-producing 
stimulation. 
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3.  The  areas  chiefly  involved  are  the  posterior  portions 
of  the  turbinated  erectile  tissue  and  various  points  along 
the  upper  and  posterior  portions  of  the  naso-pharynx. 

3.  In  consequence  of  this  extreme  sensitiveness  a  local 
pathological  process,  which  in  many  persons  would  give 
rise  to  no  reflex  neuro-vascular  changes,  may  awaken  a 
host  of  neurotic  phenomena  referable  not  only  to  the  re- 
gion primarily  involved,  but  also  to  other  and  even  re- 
mote organs  of  the  body.  These  may  include  cough, 
asthma,  and  various  neuralgic  affections,  or  the  local 
structural  lesion  may  be  the  starting-point  of  the  various 
sympathetic  affections  of  the  respiratory  tract. 

4.  That  these  naso-pharyngeal  neuroses  are  explicable 
on  the  same  general  principles  as  those  laid  down  in  the 
article  on  Neuroses  of  the  Nose,  in  Vol.  V.  of  this  Hand- 
book, and  the  pathology  of  the  nasal  and  post-nasal  af- 
fections is,  therefore,  one  and  the  same. 

5.  That  the  treatment  should  be  carried  out  according 
to  the  general  directions  laid  down  in  the  article  just 
mentioned. 

6.  That  when  the  morbid  process  originates  in  the 
pharyngeal  tonsil,  attention  should  not  be  directed  to  the 
bursa  alone,  but  an  endeavor  should  be  made  to  extirpate 
the  tonsil,  as  far  as  possible,  in  its  entirety. 

7.  That,  while  a  favorable  prognosis  cannot  be  safely 
predicted  by  treatment  of  the  bursa  alone,  extirpation  of 
the  pharyngeal  tonsil  often  offers  the  most  favorable 
prospect  in  long-standing  cases  of  post-nasal  inflamma- 
tion. John  N.  Mackenzie. 

1  TJeber  die  Bedeutang  der  Bursa  Pharyngea,  etc.    Wiesbaden,  18S5. 

2  Maryland  Medical  Journal,  March  19, 1887, 

PLACENTITIS.  Definition. — This  term  is  applied 
to  inflammation  of  the  placental  tissue,  which  may  be 
acute,  terminating  in  suppuration,  or  chronic,  resulting 
in  the  formation  of  fibrous  or  cicatricial  tissue  ;  it  may, 
according  to  Simpson,  be  confined  to  the  cotyledons  or 
to  the  membranes.  It  should  be  stated  that  authorities 
are  at  variance  regarding  the  true  character  of  the  morbid 
changes,  some  considering  them  as  ordinary  retrograde 
processes,  and  not  of  inflammatory  origin. 

History. — The  first  mention  of  this  condition  is  con- 
tained in  Guillemeau's  "  CEuvres  de  Chirurgie."  Brachet, 
in  1838,  first  clearly  described  "  hepatization  "  of  the  pla- 
centa, and  reported  four  cases.  Stratford  and  Dance 
(1839)  have  also  reported  cases.  Simpson's  elaborate 
paper  on  this  subject  was  published  in  the  Edinburgh 
Medical  Journal  for  January,  1836.  Geoffrey  wrote  con- 
cerning placentitis  in  1858,  and  Jonlin  in  1867,  Millet 
having  previously  (1861)  published  a  thesis  in  which  h'e 
expressed  doubt  concerning  its  existence,  in  which  opin- 
ion he  was  upheld  by  Charpentier.'  We  are  indebted 
to  Whittaker '  for  a  lucid  presentation  of  the  existing 
knowledge  concerning  this  affection.  MarchaP  has 
given  a  resume  of  the  recent  French  views.  He  states 
that  not  over  twenty  authentic  cases  have  been  recorded. 
Etiology. — The  causes  of  this  condition  are  very  ob- 
scure. Brachet  attributed  some  cases  to  mental  shock, 
or  to  a  blow  or  fall  during  pregnancy.  He  also  traced 
it  to  a  pre-existing  metritis  and  endometritis.  The  latter 
explanation  was  accepted  by  Simpson,  and  more  recently 
by  Schroeder.  Some  confusion  has  arisen  from  the  ten- 
dency to  include  syphilitic  changes  in  the  placenta  under 
the  head  of  true  placentitis.  The  former  are  essentially 
chronic,  while  the  writers  who  originally  described  pla- 
centitis evidently  limited  this  term  to  an  acute  inflamma- 
tory process,  which  might  subsequently  become  chronic. 
Moreover,  by  reference  to  the  supposed  causes  of  the 
latter  condition,  it  will  be  evident  that  it  is  an  acute  pro- 
cess that  develops  in  a  placenta  previously  healthy,  while 
the  changes  due  to  syphilis  may  be  concomitant  with  the 
origin  and  growth  of  the  placental  tissue.  The  anatomi- 
cal distinction  is  less  clearly  defined. 

Pathology. — Brachet,  in  describing  the  anatomical 
changes  in  placentitis,  seems  to  institute  a  close  compari- 
son between  it  and  lobar  pneumonia,  since  he  distin- 
guishes three  stages,  viz.,  congestion,  red  and  gray  he- 
patization, and  suppuration  {phthisis  placenim).  Robin, 
on  the  other  hand,  says  that  "  what  has  been  taken  for 


infiltration  of  the  placenta  is  nothing  else  than  a  condi- 
tion of  transformation  of  blood-clots  at  various  periods." 
"What  has  been  regarded  as  pus,"  he  continues,  "is 
only  fibrin  in  the  course  of  disorganization  ;  and  in  those 
cases  in  which  true  pus  has  been  found,  the  pus  did  not 
come  from  the  placenta,  but  from  an  infiltration  of  the 
tissue  of  the  uterine  vessels  and  an  accidental  deposition 
in  the  tissue  of  the  placenta."  The  absence  of  capillaries 
in  the  maternal  portion  of  the  placenta,  as  Whittaker 
properly  objects,  renders  it  impossible  for  us  to  conceive 
of  the  existence  of  a  true  round-cell  infiltration,  accord- 
ing to  the  modern  theory  of  Cohnheim.  In  describing 
the  pathological  anatomy  of  placentitis,  therefore,  we 
follow  the  teaching  of  the  earlier  writers  (especially 
Simpson),  which  is  open  to  serious  doubt  on  the  score  of 
accuracy.  The  disease  may  begin  in  one  lobe  of  the 
placenta,  or  in  several  simultaneously.  It  may  originate 
in,  and  be  confined  to,  the  placenta  (decidua  serotina),  or 
may  be  secondary  to  endometritis ;  the  uterus  is  rarely 
affected  secondarily. 

Stage  of  Congestion. — The  vessels  of  the  affected  por- 
tions are  engorged  with  blood,  and  the  placenta  becomes 
swollen  and  of  a  darker  hue  than  normal.  According  to 
Simpson,  in  simple  congestion  the  entire  placenta  is  hy- 
persemic  and  swollen,  and  not  merely  isolated  lobes  as 
in  the  condition  now  referred  to.  Vessels  may  rupture 
in  consequence  of  increased  blood-pressure,  giving  rise 
to  haemorrhages  on  the  foetal  surface  of  the  placenta. 

Stage  of  Hepatization. — The  parenchyma,  in  conse- 
quence of  infiltration  with  blood  and  serum,  becomes 
solid  and  inelastic,  and  has  a  deep-red  color.  On  sec- 
tion a  quantity  of  sanguineous  fluid  escapes.  Later,  the 
diseased  tissue  becomes  more  lardaceous,  has  a  grayish- 
yellow  color,  and  is  much  more  dry  than  before.  The 
membranes  are  at  the  same  time  thickened,  and  may  be- 
come adherent  to  the  uterus  or  to  the  foetus.  The  stage 
of  "  gray  hepatization,"  as  Simpson  calls  this  change,  is 
doubtless  simply  fatty  degeneration,,  with  or  without  the 
accompanying  formation  of  new  connective  tissue. 

Stage  of  Suppuration.^This  mode  of  termination  is 
rare,  only  ten  cases  having  been  reported  in  which  cir- 
cumscribed abscesses  developed.  Brachet  describes  one 
that  involved  three-fourths  (!)  of  the  placenta,  while 
O'Farrell  reports  a  case  in  which  an  abscess  containing 
twelve  ounces  (!)  of  stinking  pus  developed  in  the  pla- 
centa after  a  blow  upon  the  abdomen.  The  patient  was 
delivered  of  a  macerated  foetus,  and  made  a  good  recov- 
ery. Cruveilhier  ■*  mentions  cases  in  which  there  was 
general  purulent  infiltration  of  the  placenta,  the  foetal 
surface  being  covered  with  plastic  exudation.  Dance' 
once  observed  a  layer  of  pus  between  the  uterus  and  the 
placenta,  which  was  apparently  derived  from  the  latter. 
Breschet*  reports  two  similar  cases.  These  abscesses 
are  said  to  have  no  pyogenic  membrane.  It  must  be  evi- 
dent to  the  reader  that  in  most  of  these  cases  there  is  a 
strong  probability  that  the  pus  was  derived  from  the  in- 
flamed endometrium,  and  that  its  occurrence  in  the  pla- 
centa was  accidental. 

In  short,  as  before  stated,  the  three  stages  just  de- 
scribed are  so  clearly  defined  as  to  awaken  the  suspicion 
that  they  have  no  existence  except  in  the  imaginations  of 
observers  who  saw,  but  misinterpreted,  certain  appear- 
ances which  are  readily  explained  in  the  light  of  modern 
knowledge.  What  really  occurs  is  probably  congestion, 
effusion  of  blood  between,  and  on  the  surface  of,  the 
cotyledons,  and  the  usual  retrograde  changes  in  the  ef- 
fusion. Changes  occurring  in  the  adveutitia  of  the  ves- 
sels (fibrous  thickening)  result  in  obstruction  of  their 
lumina  and  fatty  degeneration  or  fibrous  atrophy.  Col- 
lateral hyperemia  in  unaffected  portions  of  the  placenta 
may  lead  to  fresh  ruptures  and  extravasations.  In 
syphilitic  placentitis,  in  addition  to  the  vascular  changes, 
the  villi  are  thickened  and  their  cells  undergo  cloudy 
swelling,  while  gummata  are  scattered  about  between 
the  cotyledons. 

Result. — If  the  inflammatory  process  is  circumscribed, 
the  unaffected  jjortion  of  the  placenta  may  suffice  to  nour- 
ish the  foetus,  which  reaches  maturity  before  being  ex- 
pelled.    The  haemorrhages  on  the  surface  of  the  plsi- 
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centa  may  be  the  direct  cause  of  abortion  ;  or,  in 
conseiiuence  of  the  obstruction  to  the  circulation 
through  the  placental  vessels  following  fibrous  atrophy 
of  the  placenta,  the  foetus  may  be  deprived  of  nourish- 
ment, and  will  then  be  expelled  prematurely.  After  de- 
livery portions  of  the  diseased  placenta  may  be  retained, 
either  because  it  is  so  softened  as  to  tear  readily,  or  in 
consequence  of  the  adhesions  between  the  placenta  and 
the  wall  of  the  uterus. 

Symptoms. — These  are  so  indefinite  that  even  Simpson 
lays  little  stress  on  them.  The  patient  usually  complains 
of  severe  pain  in  the  uterus  and  loins.  In  one  instance 
the  woman  had  chills  and  elevation  of  temperature  in  the 
middle  of  pregnancy,  accompanied  by  irregular  dis- 
charges of  blood  from  the  uterus.  H.  G.  Coe. 

1  Maladies  du  Placenta,  18H9. 

2  Prize  Essay  on  The  Morbid  Anatomy  of  the  Placenta,  American 
Journal  of  Obstetrics,  vol.  iii.,  1871. 

•  Nouveau  Diet,  de  Med.  et  de  Chir.  Pratiques,  vol.  xxviii.,  article 
Placenta.  *  Anat.  Path.,  tome  i, 

^  R6pertoire  G-6n.  d'Anatomie,  tome  iii.,  p.  71. 
'  [Etudes  Anatomiques  sur  I'CEuf  dans  I'Esp^ce  Humaiue,  p.  133. 

POULTICES  were  formerly  one  of  the  most  common, 
as  well  as  most  popular,  applications  for  all  local  inflam- 
mations, whether  or  not  complicated  with  open  wounds. 
Being  readily  obtained,  quickly  and  easily  prepared,  in- 
expensive, and  grateful  in  their  effects,  they  have  from 
time  immemorial  entered  largely  into  the  treatment  of 
very  many  of  the  inflammatory  affections  of  the  body. 
Although  supplanted  in  many  instances  in  later  years  by 
antiseptics,  more  particularly  in  open  wounds,  yet  they 
are  still  a  favorite  application,  and  justly  so,  with  many 
practitioners. 

Unless  otherwise  specified  in  this  article,  the  term 
poultice  will  mean  one  applied  hot,  i.e.,  at  a  tempera- 
ture of  about  ninety-two  degrees.  Poultices  act  as  a 
local  stimulant.  By  their  effect  upon  the  nerves  of  the 
skin  and  of  the  vaso-motor  system,  the  circulation  is  in- 
creased, congestion  is  relieved,  tension  is  diminished, 
the  temperature  is  lowered,  absorption  is  hastened,  and 
resolution,  or  suppuration,  according  to  the  degree  of 
the  inflammation,  is  promoted.  It  is  more  than  doubt- 
ful if  the  application  of  a  hot  poultice  determines  the 
formation  of  pus.  That  process  depends  more  upon  the 
type  of  the  inflammation  and  the  susceptibility  of  the  in- 
dividual, than  upon  any  local  application  which  may 
have  been  made.  Properly  prepared  and  applied,  and 
frequently  renewed,  a  poultice  is  to  most  people  a  most 
grateful  and  comfortable  remedy.  Occasionally  it  pro- 
duces irritation  of  the  skin,  showing  itself  in  the  form 
of  small  pustules  or  acne,  and  more  rarely  it  increases 
rather  than  diminishes  the  pain  and  discomfort. 

It  may  be  laid  down  as  a  general  rule  that  poultices  are 
Indicated  in  any  acute  localized  inflammation  attended 
by  the  usual  symptoms  of  heat,  throbbing  pain,  conges- 
tion, and  swelling.  Hence  they  are  called  for  in  cases 
of  circumscribed  cellulitis,  as  abscesses,  boils,  and  car- 
buncles, inflamed  lymphatic  vessels  and  glands,  phlebitis, 
diffused  cellulitis,  and  phlegmonous  erysipelas.  Acute 
synovitis  and  acute  rheumatic  inflammations  of  the 
joints  are  often  benefited  by  this  mode  of  treatment. 
A  jacket  poultice  -in  pneumonia  is  a  favorite  application 
with  many  practitioners,  and  for  a  day  or  for  a  few  days 
it  is  often  very  grateful  to  the  patient.  But,  as  in  acute 
peritonitis,  it  soon  becomes  irksome  from  its  weight  and 
disagreeable  clamminess.  In  the  early  stages  of  local 
peritonitis  and  in  pelvic  cellulitis,  a  poultice  is  one  of  the 
most  satisfactory  applications.  But  in  this,  as  in  most 
other  affections,  the  feelings  of  the  patient  are  to  be  con- 
sulted. The  effect  of  a  blister  is  increased  and  pro- 
longed by  the  immediate  and  continued  application  of  a 
poultice.  Chronic  synovitis  of  the  knee  or  other  large 
joints  is  well  treated  by  the  repeated  application  of  small 
blisters,  one  or  two  inches  in  diameter,  and  poultices. 
This  treatment,  of  course,  does  not  preclude  fixation, 
pressure,  and  aspiration. 

Poultices  with  an  occasional  blister  form  a  good 
method  of  treatment  in  buboes,  and  inflamed  lymphat- 
ics in  other  localities.     They  promote  resolution  or  sup 


puration,  as  the  case  may  be,  and  under  many  circum- 
stances they  may  be  continued  even  after  suppuration 
has  taken  place.  The  writer  is  confident,  however,  that 
the  best  treatment  for  suppurating  glands  is  free  incision 
and  thorough  curetting,  followed  by  careful  antisepsis. 
This  opinion  is  based  upon  a  pretty  large  experience  in  a 
metropolitan  hospital,  too  often  a  constant  abiding-place 
for  this  class  of  patients.  These  inflamed,  broken  down 
glands  act  as  a  foreign  body,  and  the  process  of  removal 
by  suppuration  and  ulceration  is  a  long  and  tedious  one. 

Poultices  are  desirable  in  the  removal  of  crusts  and 
scabs  in  certain  forms  of  skin  disease,  and  neglected  sores 
and  ulcers.  They  also  serve  a  good  purpose  in  many 
instances  as  a  placebo,  by  preventing  the  application  of 
all  sorts  of  harmful  materials,  and  that  constant  med- 
dling and  fussing  which  is  so  irresistible  for  some  peo- 
ple, until  the  character  of  the  affection  is  sufficiently  de- 
veloped to  indicate  the  proper  method  of  treatment.  A 
poultice  seldom  does  harm,  even  if  it  does  no  good,  a 
statement  which  cannot  be  made  of  several  applications 
in  common  use.  Occasionally  the  tissues  become  soft, 
sodden,  and  flabby,  from  a  too  long  continuance  of  poul- 
tices. Under  these  circumstances,  repair  is  more  rapid 
under  other  dressings.  Poultices  have  been  applied  to 
cases  of  strangulated  hernia,  under  the  impression  that 
an  abscess  was  forming,  and  thus  valuable  time  has  been 
lost.  But  this  was  the  fault  of  the  diagnostician,  and 
not  of  the  application.  Objections  have  also  been  made 
that  poultices  are  not  cleanly,  and  that  they  become 
matted.  That  depends  upon  the  way  in  which  they  are 
made,  the  material  used,  and  the  care  taken  in  their  ap- 
plication and  renewal.  Properly  managed,  these  objec- 
tions are  of  little  account. 

Poultices  are  made  of  flaxseed  (linseed)  meal,  slippery 
elm  bark,  bread  and  milk,  crackers,  hops,  poppies,  ar- 
row-root, starch,  charcoal,  yeast,  bran,  ice,  etc.,  to  say 
nothing  of  the  multitude  of  domestic  articles  which 
enter  into  their  composition,  such  as  apples,  carrots, 
potatoes,  turnips,  cranberries,  tomatoes,  spices,  etc. 
Whatever  may  be  the  material  of  which  a  poultice  is 
made,  it  should  be  soft,  smooth,  moist,  free  from  lumps 
and  other  irritating  substances.  It  should  be  applied  as 
hot  as  can  be  borne  comfortably,  should  be  well  covered 
and  secured  in  place,  and  should  be  changed  as  often  as 
it  becomes  cool,  stiff,  or  otherwise  uncomfortable.  It 
may  be  necessary  to  renew  them  every  hour  in  some 
cases ;  in  others  they  may  be  left  on  for  from  six  to 
twelve  hours,  according  to  circumstances. 

Poultices  may  be  variously  medicated,  as  with  lauda- 
num, digitalis  leaves  in  suppression  of  urine,  carbolic 
acid,  chlorinated  soda,  permanganate  of  potash,  etc. 

For  ordinary  purposes  flaxseed  meal  makes  as  good  a 
poultice  as  anything.  It  should  be  freshly  ground,  as 
it  then  contains  a  considerable  amount  of  oily  and  glu- 
tinous materials,  which  are  very  desirable.  It  is  to  be 
stirred  into  boiling  water  to  the  consistence  of  a  thin 
batter,  and  is  to  be  thoroughly  mixed.  It  should  be 
smooth  and  pasty,  free  from  lumps  and  sticks.  It  may 
be  spread  about  one-half  or  three-fourths  of  an  inch 
thick  upon  any  kind  of  moderately  firm  cloth,  lying 
upon  a  hot  plate  or  other  warm  surface.  It  is  then  cov- 
ered with  cheese-cloth,  muslin,  or  other  thin  material,  to 
prevent  the  meal  from  drying  and  adhering  to  the  skin. 
The  edges  having  been  turned  in,  or,  what  is  better, 
basted  together  with  a  needle  and  thread,  the  poultice  is 
to  be  applied  gently  and  slowly  to  the  part,  to  accustom 
it  to  as  great  a  degree  of  heat  as  is  desirable  without  pain 
or  shock.  The  poultice  should  be  several  inches  larger 
than  the  inflamed  area,  and  is  to  be  covered  with  oil-silk 
or  paper,  rubber,  or  other  impervious  material  to  confine 
the  heat  and  moisture.  Over  all  may  be  placed  a  layer 
of  cotton  wadding  or  batting  (the  former  is  more  conve- 
nient), and  the  whole  should  be  secured  firmly  in  place 
by  a  roller  or  many-tailed  bandage,  or  by  a  swathe.  It 
is  to  be  renewed  every  two  to  four  hours,  as  a  rule.  If 
allowed  to  remain  too  long  it  becomes  stiff.  Dr.  Gross 
considered  the  slippery  elm  poultice  as  the  best  that  could 
be  made  ;  it  is  particularly  useful  in  burns. 
.   A  most  admirable  poultice  is  made  of  starch,   the 
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"  Watertown  "  starch  being  the  best.  Mixed  first  with 
cold  water,  and  then  added  to  boiling  water  and  cooked 
for  a  few  moments,  it  forms  a  smooth,  cleanly  mass, 
which  can  be  applied  hot  or  cold.  The  moisture  can  be 
readily  supplied  by  allowing  hot  or  cold  water  to  run 
over  it  just  before  it  is  applied.  This  poultice  is  pecu- 
liarly adapted  to  acute  indurated  swellings  in  the  cellu- 
lar tissue,  35  in  the  legs,  and  about  inflamed  glands  and 
veins.  Some  forms  of  eczema  and  eczematous  ulcers  are 
greatly  benefited  by  the  application.  Arrow-root  also 
malses  a  good  poultice,  and  it  is  similar  in  its  properties, 
in  its  effects,  and  in  its  preparation,  to  the  starch  poul- 
tice. I  have  found  the  latter  very  useful  in  preventing 
bed-sores.  One  patient  with  caries  of  the  spine  has  lain 
upon  a  starch  poultice  for  over  a  year  with  great  com- 
fort. 

Charcoal,  mixed  with  an  equal  quantity  of  flaxseed 
meal,  is  a  desirable  dressing  for  foul  and  gangrenous  ul- 
cers, the  principal  objection  to  it  being  that  it  discolors 
and  thus  obscures  the  parts  somewhat.  A  much  better 
application  for  this  class  of  affections  is  the  yeast  poul- 
tice, made  of  yeast  and  water,  with  enough  flour  to  make 
a  thin  batter.  It  is  allowed  to  rise  by  being  placed  in  a 
warm  locality,  and  it  should  be  applied  in  a  loose  bag,  as 
the  process  of  fermentation  goes  on  for  some  time,  and 
room  is  required  for  the  expansion.  It  should  be  re- 
newed every  eight  to  twelve  hours.  For  gangrenous 
affections  or  bad-smelling  sores,  I  know  of  no  better  ap- 
plication than  the  yeast  poultice  made  according  to  the 
rules  laid  down  in  the  U.  S.  Dispensatory. 

One  part  of  "  fine  cut"  tobacco,  added  to  ten  parts  of 
flaxseed  meal,  is  thought  highly  of  by  some  as  an  appli- 
cation in  acute  orchitis.  Occasionally  it  produces  symp- 
toms of  collapse,  and  hence  care  is  requisite  in  its  use. 

In  the  absence  of  ice-bags  or  cold-water  coils,  an  ice 
poultice  is  sometimes  a  desirable  application.  It  is  made 
by  spreading  a  layer  of  cracked  ice  between  two  layers 
of  bran,  and  confining  the  whole  in  a  bag.  Care  is  to  be 
taken  to  prevent  the  water  from  drenching  the  patient, 
and  the  same  caution  is  to  be  exercised  about  too  great 
a  degree  of  cold  coming  in  contact  with  the  skin,  as  in 
using  ice  in  other  ways. 

While  the  poultice  is  still  a  valuable  application  in 
many  cases,  yet  its  use  has  been  very  much  limited  in 
the  treatment  of  open  wounds  by  the  introduction  of  an- 
tiseptics, especially  in  hospitals.  To  one  accustomed  to 
both  methods  of  treatment,  the  difference  in  the  results  is 
very  striking  indeed.  The  amount  of  suppuration  seen 
in  cases  of  cellulitis,  etc.,  treated  by  poultices,  was  often 
prodigious.  Convalescence  was  prolonged,  and  hence 
pain  and  suffering  were  increased  ;  the  strengtli  of  the 
patient  was  more  exhausted,  the  liability  to  septic  and 
other  complications  was  greater,  and  much  more  labor 
was  requisite  in  taking  care  of  the  wounds.  The  ad- 
vantages of  antiseptics  in  the  treatment  of  most  open 
wounds  calls  for  no  argument  in  these  days.  Their 
value,  like  that  of  anaesthetics,  has  been  determined  by 
the  crucial  test  of  experience.  Time  and  further  expe- 
rience only  confirm  the  favorable  opinion  already  so  uni- 
versally prevalent  the  world  over.         Oeorge  W.  Oay. 

RACE  AND  NATIONALITY,  INFLUENCE  OF,  UPON 
DISEASE.  Under  this  designation  it  will  be  appropriate 
to  enumerate  and  discuss  such  peculiarities  or  character- 
istics associated  with  the  phenomena  of  infectious  and 
contagious  diseases,  as  are  perceived  to  be  dependent 
upon,  or  attributable  to,  differences  of  race  and  nation- 
ality. It  is  not  difficult  to  conceive  that  the  various 
communities  of  mankind,  situated  as  they  are  in  such 
dissimilar  circumstances  of  climate,  soil,  geographical 
position,  and  social  condition,  should  manifest  contrasts 
in  their  morbid  proclivities  as  well  as  in  their  physiologi- 
cal tendencies.  Man,  complying  with  the  general  law  of 
adaptation,  which  pervades  and  permeates  the  whole 
series  of  living  organisms,  conforms  to  the  rigid  condi- 
tions of  his  existence.  Corresponding  with  fluctuations 
in  the  environment  there  are  always  fluctuations  of 
adaptation,  in  the  internal  functions,  else  the  creature 
perishes  or  deteriorates.     While  it  is  essentially  true  that 


disease-producing  causes  or  conditions  are  pretty  general 
in  their  distribution  among  every  race  and  people,  and 
each  is  more  or  less  susceptible  to  them,  so  that  few  or 
none  have  complete  immunity  from  any,  still  observation 
reveals  that  these  propensities  are  indicated  in  very  vary- 
ing and  very  unequal  degrees.  Boudin  in  this  connec- 
tion has  remarked,  "  Man  is  not  born,  does  not  live,  does 
not  suffer,  does  not  die  the  same  at  all  points  of  the 
earth.  Birth,  life,  disease,  and  death  all  change  with  the 
climate  and  soil ;  all  are  modified  by  race  and  nationality." 

In  essaying  to  estimate  the  several  infiuences  that  con- 
tribute to  the  establishment  of  the  disparities  that  will 
appear  upon  a  study  of  the  different  diseases  among  dif- 
ferent races,  it  must  not  be  presumed  that  the  determin- 
ing factors  are  the  same  as  the  normal  distinctions  usu- 
ally employed  by  the  ethnologists  in  discriminating 
between  races.  Conclusions  based  upon  such  character- 
istics as  color  of  the  skin,  quality  of  the  hair,  appearance 
of  the  tongue,  and  size,  shape,  and  proportional  dimen- 
sions of  the  skull  and  face,  which  in  themselves  could 
have  no  possible  practical  bearing  upon  morbid  condi- 
tions, will,  therefore,  not  be  considered  in  this  article. 
An  endeavor  is  now  being  made  by  those  who  hold  cer- 
tain views  bearing  on  this  question  to  demonstrate  that 
variation  in  susceptibility  to  infectious  disease  depends 
largely  upon  qualities — subtilities — that  pertain  to  cell- 
life.  It  is  supposed  that  the  difference  lies  in  the  contend- 
ing activities  of  the  pathogenic  germ  on  the  one  hand, 
and  the  vital  reaction  of  the  cells  of  the  organism  on  the 
other.  Changes  in  the  structure  and  function  of  each 
race  or  nation  bring  about  corresponding  differences  in 
their  susceptibility  to,  and  immunity  from,  disease.  As 
to  exactly  what  this  consists  of,  and  as  to  how  these  pe- 
culiarities originate,  we  know  that  a  race  indigenous  to 
a  certain  country  acquires,  through  many  generations, 
characteristics,  the  formation  of  which  can  be  traced  to 
circumstances  of  environment — to  those  particularly  of 
telluric  influence  and  climate.  Again,  we  know  how 
habits  of  life  definitely  determine  the  susceptibility  and 
non-susceptibility  to  certain  diseases,  and  that  change  of 
environment  always  induces  changes  in  the  physique, 
mental  traits,  and  morals  of  any  man,  group,  or  even  na- 
tion of  men.  These  external  conditions  of  life  are  always 
intimately  associated  with  the  occurrence  of  disease,  sta- 
tistics showing  that  any  people  are  exempt  from  the  in- 
fluence of  disease  in  proportion  to  their  ability  to  cope 
with  the  evil  effects  of  improper  hygienic  and  climatic 
conditions. 

Among  these  factors  of  environment  that  have  an  un- 
mistakable influence  upon  the  advent  and  type  of  disease 
none  is  more  remarked  than  that  of  climate.  Consider- 
ing this  in  the  light  of  the  definition  given  in  Vol.  II.,  p. 
185,  of  this  work,  that  it  is  "habitual  weather,"  its  im- 
portance can  be  readily  seen  in  this  connection.  Of 
course,  climatic  relations  of  themselves  are  totally  in- 
capable of  generating  in  the  system  specific  disease  -,  yet 
that  they  do  foster  the  special  causes  in  certain  countries 
and  create  constitutional  peculiarities  and  tendencies, 
through  molecular  modifications  in  the  tissues,  which 
gradually  become  permanent  and  capable  of  transmission 
through  heredity,  is  a  well-established  conclusion  of  a 
large  majority  of  observers  in  all  tropical  countries. 
Reference  to  the  latitudinal  position  of  the  various  races 
of  the  earth  will  demonstrate  that  each  one  has  its  own 
special  limits  of  health  defined  by  rigorous  laws  of  cli- 
mate. The  Icelander  who  emigrates  to  Copenhagen  is 
liable  to  perish  from  consumption,  the  tropics  of  India 
are  wofully  inimical  to  Europeans,  and  the  Dutch  have 
been  totally  unable  to  populate  Sumatra  and  Java.  The 
white  race  is  the  only  one  that  has  been  able  to  colonize 
at  all,  and  even  this  seems  possible  only  to  a  limited  ex- 
tent. It  has  been  found  that  unless  the  organism  can 
readily  adapt  itself  to  the  new  external  medium,  by  a  re- 
adjustment of  its  internal  medium,  it  deteriorates  or  dies. 
In  this  we  see  the  whole  rationale  of  acclimatization. 
The  white  races  enjoy  the  most  perfect  health  and  the 
highest  type  of  physical  and  intellectual  development  in 
the  temperate  zones,  above  40°  in  the  Western  and  above 
45°  in  the  Eastern  Hemisphere. 
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Whenever  they  migrate  many  degrees  below  these 
lines  a  series  of  profound  physiological  changes  set  in, 
which  continue  in  proportion  to  the  length  of  resi- 
dence. On  the  other  hand,  if  we  look  at  the  intertropi- 
cal races  approaching  the  latitude  of  the  white  race,  we 
see  a  host  of  deleterious  influences  begin,  that  gradually 
grow  worse,  in  proportion  to  the  distance  from  the  equa- 
tor. As  the  varied  regions  have  their  natural  order  of 
fauna  and  flora,  so  they  have  their  appropriate  races  of 
man  ;  neither  can  transgress  its  fixed  limits  without  en- 
dangering its  e.xistence  or  incurring  deterioration.  Man, 
like  the  animals  and  plants,  bears  the  stamp  of  geograph- 
ical areas,  and  while  he  is  able  through  his  intelligence 
to  overcome  many  of  the  usual  obstacles  of  climate,  yet 
these  digressions  are  sooner  or  later  found  to  react  upon 
him,  frequently  leading  to  disaster  or  even  death.  In 
some  countries  everything  tends  to  hinder.  Volney  says, 
"that  neither  the  Mamelukes,  who  were  a  Caucasian 
race,  nor  the  Turks,  who  are  Mongolians,  unless  they 
married  native  women,  which  the  Mamelukes  never  did, 
could  continue  their  race  in  Egypt,  all  their  offspring 
perishing  in  the  first  or  second  generation."  Dr.  Ken- 
neth McKinnon  says  of  the  children  in  Bengal,  that 
"  even  where  there  is  no  tangible  disease,  nutrition  and 
oxygenation  do  not  appear  to  go  on  favorably  ;  the  skin 
is  pale,  the  muscles  wanting  in  substance  and  tone  ;  the 
joyous  spirit  of  children  is  absent,  the  body  is  inert,  the 
mind  listless."  Children  born  of  English  parents  in  In- 
dia sicken  and  die  when  they  pass  the  age  of  about  six 
years  (Peschel). 

This  is  so  well  authenticated  that  the  late  Mr.  Twining 
states  that  after  much  search  and  careful  inquiry,  he 
was  unable  to  find  anywhere  a  sample  of  the  third 
generation  from  unmixed  stock  of  Europeans. 

No  Asiatic  race  has  ever  shown  that  it  possessed  the 
power  of  resistance  or  the  power  of  progress.  The  Hin- 
doos were  of  Caucasian  origin,  but  having  been  exposed 
during  countless  generations  to  the  same  succession  of 
depressing  influences  of  climate,  a  temperament  has 
been  developed  which  differs  widely  from  that  of  Euro- 
peans. This  is  seen  in  their  want  of  energy,  their  incapa- 
city to  withstand  disease,  and  their  tendencies  to  early 
exhaustion,  possessing,  as  they  do,  neither  muscular  nor 
nervous  power.  In  approaching  the  equator  from  each 
side,  it  has  been  found  that  the  mortality  is  increased  as 
we  come  nearer,  and  consequently  the  average  duration 
of  life  is  shortened,  observation  going  to  show  that  the 
proportional  number  of  individuals  who  attain  a  given 
age  always  differs  in  different  climates,  and  the  warmer 
the  climate,  other  things  being  equal,  the  shorter  the  du- 
ration of  life.  An  early  puberty  is  always  associated 
with  an  early  decline.  In  the  limits  of  Europe  we  find 
this  illustrated,  the  longevity  varying  from  twenty-eight 
in  the  Roman  states  to  forty-six  in  England.  In  an  esti- 
mate made  a  few  years  since  by  Dr.  C.  P.  Campbell ' 
upon  the  adult  male  members  of  the  order  of  Odd-Pel- 
lows  of  the  United  States,  he  found  that  the  death-rate 
in  the  Southern  or  tropical  States  was  just  twice  as  great 
as  that  in  the  temperate  ones  of  the  North,  the  figures 
being  30  for  the  former  and  15  for  the  latter  annually 
per  1,000. 

With  regard  to  morbidity,  he  found  that  the  average 
sickness  in  weeks  for  each  hundred  was  .266  for  the 
Northern  States,  and  .946  for  the  Southern.  Dr.  Eklund, 
of  Stockholm,  in  an  investigation  of  the  mortality  rates 
among  children  under  one  year  of  age,  in  the  various  na- 
tions of  the  earth,  found  the  lowest  among  those  in  Eng- 
land, Belgium,  Denmark,  Sweden,  and  Switzerland, 
where  it  fluctuates  between  14.3  and  26.3  per  100  annual- 
ly, and  the  highest  in  Austria,  Russia,  and  Germany, 
where  it  varies  between  31  and  48  per  100,  the  average 
being,  for  all  Europe,  twenty-five  per  cent,  of  all  deaths. 
These  illustrations  are  capable  of  wide  elaboration,  and 
they  indicate  the  potent  influence  of  climate  and  race  in 
predisposing  the  system  toward  the  onset  of  disease. 

Passing  to  the  consideration  of  another  factor  that  also 
exercises  a  very  marked  influence  in  determining  the 
character  of  disease,  we  do  so  under  the  heading  of  class 
or  tocial  condition.     There  can  now  be  but  little,  if  any. 


question  but  that  this  is  a  very  important  element  in  the 
inception  and  sequelae  of  disease.  Among  many  of  the 
members  of  the  darker  races,  who  exist  under  the  most 
imperfect  hygienic  and  sanitary  surroundings,  this  influ- 
ence is  widely  felt.  It  has  been  found  that  in  London 
the  death-rate  among  the  rich  is  from  12.5  to  25  per 
1,000,  and  for  the  poor  it  is  from  25  to  85.5  per  1,000. 
The  well-to-do  in  England  have  an  average  life  of  fifty- 
five  years,  while  that  of  the  artisan  class  of  Lambeth  is 
only  twenty-nine  and  a  half  years. 

The  effects  of  class  upon  infectious  and  contagious 
diseases  has  been  ably  worked  out  by  Korosi,  a  statisti- 
cian of  Buda-Pesth,  and  he  finds  it  as  follows  :  Exclud- 
ing deaths  in  infancy,  he  found  that  the  upper  class  had 
a  longevity  of  fifty-two  years,  the  middle  class  of  forty- 
five  years,  and  the  poorer  class  forty-one  and  a  half 
years.  In  the  matter  of  susceptibility  to  disease,  he 
found  that  cholera,  small-pox,  measles,  and  typhoid 
fever  were  more  prevalent  among  the  poor  ;  and  diph- 
theria, croup,  pertussis,  and  scarlet  fever  in  the  well-to- 
do.  Zymotic  diseases,  as  a  whole,  were  sixty  per  cent, 
more  frequent  among  those  living  in  basements  than  in 
higher  domiciles.  But  the  increased  mortality  in  under- 
ground tenements  applied  only  to  certain  diseases,  espe- 
cially measles  and  pertussis,  while  diphtheria  and  scarlet 
fever  were  ten  per  cent,  less  fatal  than  in  people  living 
above  ground.  In  regard  to  other  statistics  of  this  char- 
acter it  has  been  shown  that,  in  Dublin,  in  the  first  class 
of  society,  including  professors  and  independent  people, 
the  mortality  was  22.5  per  1,000.  In  the  second,  or  mid- 
dle class,  it  was  25.4  per  1,000.  For  the  third  class, 
composed  of  shopkeepers,  artisans,  etc.,  it  was  26.1  per 
1,000  ;  while  for  the  fourth  class,  occupants  of  work- 
houses, jails,  and  those  in  general  service,  it  was  87.5  per 
1,000. 

Along  with  these  elements  that  act  as  predisposing 
conditions  to  disease,  we  have  others,  doubtless  equally 
or  more  influential.  There  seem  to  \>e  certain  qualities 
of  the  individual  organism  that  have  a  very  potent  influ- 
ence in  warding  off  or  inviting  pathogenic  factors.  So 
far  investigation  has  not  furnished  much  that  is  tangi- 
ble and  certain  in  this  field,  yet  the  future  appears  to  be 
filled  with  great  possibilities  for  science.  In  a  series  of 
articles  published  in  The  Lancet,  in  1888,  upon  the  pathol- 
ogy of  infectious  and  infective  diseases,  the  well-known 
pathologist,  Joseph  Coates,  of  London,  states  his  con- 
clusions as  follows  :  "  We  have  seen  that,  in  the  case  of 
a  large  number  of  diseases  of  this  class,  inheritance, 
whether  we  take  it  more  broadly  in  the  race  or  more  par- 
ticularly in  the  family,  has  an  undoubted  and  frequently 
a  very  great  influence  on  the  susceptibility  to  infection. 
This  varying  degree  of  susceptibility  exists  in  the  case  of 
diseases  which  are  demonstrably  due  to  the  action  of 
micro-organisms,  and  we  are  driven  to  the  conclusion 
that  a  micro-organism  which  is  pathogenic  in  the  indi- 
viduals of  one  race  to  a  high  degree,  is  non-pathogenic, 
or  nearly  so,  in  the  individuals  of  another  race.  Recur- 
ring to  our  remarks  on  the  general  principles  of  inherit- 
ance, it  seems  necessary  to  refer  this  difference  in  sus- 
ceptibility to  fine  differences  in  the  structure  and  activity 
of  the  tissues.  We  have  seen  that  the  differences  in  the 
races  depend  on  variations  in  the  details  of  their  tissues, 
such  as  might  singly  seem  to  be  of  comparatively  lit- 
tle moment.  The  differences  in  individuals  of  the  same 
race  are  still  more  minute,  and  depend  on  still  finer  va- 
riations in  the  details  of  the  tissues.  Coming  to  un- 
doubted cases  of  inheritance  of  morbid  conditions,  we 
saw  by  illustration  tliat  it  was  variations  in  the  details  of 
structure  and  function  which  are  the  subject  of  inherit- 
ance. In  ichthyosis  it  is  the  structure  and  mode  of 
growth  of  the  epidermic  cells  ;  in  hEemophilia  it  is  the 
structure,  presumably,  of  the  blood-vessels ;  in  Daltonism, 
the  finer  details  of  the  structure  and  function  of  the 
retina. 

"  In  all  these  cases  it  is  the  structure  and  activity  of 
the  finer  elements  of  the  tissues  concerned  that  are  at 
fault.  When  we  find  that  the  varying  susceptibility  to 
infectious  and  infective  diseases  is  also  related  to  inheri- 
tance, then  we  must,  I  think,  relate  it  to  the  same  kind 
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of  variations  as  those  which  we  have  found  to  be  the  sub- 
ject of  inheritance,  both  of  normal  and  abnormal  struct- 
ures. It  is,  again,  the  structure  and  vital  activities  of 
the  elements  of  the  tissues  with  which  we  have  to  do. 
If,  as  we  have  seen,  the  negro  race  differs  very  markedly 
in  its  susceptibility  to  infectious  diseases  from  the  Euro- 
pean races,  then  we  are  led  to  believe  that  this  depends 
on  fine  differences  in  the  structure  and  activity  of  the 
tissues,  such  as  determine  the  characters  of  race.  It  is 
the  living  activities  of  the  tissues  with  which  we  have  to 
deal,  and  it  is  peculiarities  in  these,  determined  by  in- 
heritance, which,  I  believe,  constitute  the  differences." 

The  foregoing  illustrates  very  lucidly  the  iniluence  of 
heredity,  and  shows  how  diathesis  may  contribute  certain 
conditions  favoring  the  reception  of  disease-germs.  How- 
ever, there  are  good  reasons  for  supposing  that  there  are 
many  other  circumstances  in  this  same  connection  which 
are  equally  potent  in  their  influence.  Experience  de- 
monstrates that  a  large  majority  of  the  individuals  of 
every  race  and  nation  are  born,  it  would  seem,  with 
more  or  less  susceptibility  to  acquire  certain  of  the  dis- 
eases belonging  to  the  zymotic  class — a  class  presumably 
due  to  morbid  animal  poisons.  There  is  evidently  in  the 
organism  some  inherent  principle  or  ingredient,  the  char- 
acter of  which  we  now  understand  very  Imperfectly, 
though  clearly  it  is  in  no  way  essential  to  life  or  health, 
by  which  the  human  species,  and  in  some  instances  ani- 
mals also,  are  rendered  liable  to  these  diseases.  That 
this  liability  is  in  some  way  closely  allied  to  the  constit- 
uents of  the  blood,  seems  highly  probable.  The  germ 
theory  of  the  cause  of  this  class  of  diseases,  rests  upon 
the  principle  that  bacteria  can  only  become  noxious  after 
entering  the'  circulation,  and  are  hurtful  in  exact  propor- 
tion to  their  capacity  to  multiply  there.  Ziegler  says  of 
the  factors  which  determine  bacteria  in  the  blood,  "  there 
must  be  a  certain  predisposition  to  favor  their  develop- 
ment." This  is  but  another  name  for  susceptibility,  of 
which  we  have  two  kinds,  the  congenital  and  the  ac- 
quired. As  to  the  congenital  form  we  have  seen  that  it 
consists  in  peculiarities  of  tissues,  such  as  it  is  possible 
for  the  factors  of  environment  to  originate,  though  they 
are  transmitted  from  parent  to  offspring  under  the  influ- 
ence of  heredity.  In  the  acquired  form  of  susceptibil- 
ity, which  may  be  absent  at  one  period  of  life  and  pres- 
ent at  another,  it  seems  probable  that  the  system  is 
changed  by  similar  circumstances  from  its  original  char- 
acter, and  rendered  liable  to  the  assaults  of  the  patho- 
genic causes,  though  it  is  possible  for  other  causes  to 
operate  in  the  same  manner,  as  will  be  seen  from  the  fol- 
lowing : 

In  an  article  in  the  Oentralb.  f.  Med.  Wiss.,  5,  1883, 
Rossbach  has  shown  that  the  injection  of  papayotin  into 
the  vessels  is  followed  by  a  rapid  development  of  mi- 
crococci in  the  blood  of  the  heart,  so  that  in  two  hours  it 
was  found  swarming  with  them.  From  this  it  appears 
that  the  composition  of  the  blood  is  capable  of  being  so 
altered  by  the  addition  of  a  chemical  substance  as  to 
cause  it  to  develop  germs.  In  other  words,  that  the  ad- 
dition of  a  vegetable  substance  has  brought  about  a  spe- 
cial predisposition  or  susceptibility.  The  evidence  ap- 
pears to  show  that  the  presence  of  germs  in  the  system, 
aside  from  the  influences  that  go  to  favor  their  entrance, 
is  properly  ascribed  to  certain  ingredients  in  the  blood 
that  occupy  the  relation  of  pabulum  to  the  bacteria,  and 
in  the  absence  of  which  their  existence  and  propagation 
is  impossible. 

With  regard  to  the  immunities  that  are  found  to  favor 
certain  races  with  respect  to  certain  diseases,  several 
theories  have  been  advanced  in  explanation.  The  flrst 
of  these  is  known  as  the  exhaustion  theory.  We  know 
as  a  matter  of  common  experience  that  an  immunity  is 
secured,  as  a  rule,  by  single  attacks  of  such  parasitic  dis- 
eases as  small-pox,  measles,  typhoid  fever,  and  the  like, 
and  that  an  individual  is  thereby  rendered  apparently  in- 
■  vulnerable  to  future  attacks.  Reasoning  from  analogy, 
it  would  appear  that  this  second  attack  is  guarded  against 
by  the  removal  from  the  system,  through  the  first  attack, 
of  some  ingredient  or  condition  necessary  for  the  suste- 
nance of  the  pathogenic  microbe  that  stands  in  the  rela- 


tion of  cause.  This,  then,  in  brief,  is  the  basis  of  the 
theory  of  exhaustion.  The  second  of  these  theories, 
known  as  the  antidote  theory,  presumes  that  the  organ- 
isms in  multiplying  and  growing  in  the  system  generate 
chemical  substances,  ptomaines  or  other  poisonous  mat- 
ters, that  act  as  antidotes  to  future  infection.  The  artifi- 
cial cultivation  of  micro-organisms  is  now  carried  on  to 
such  an  extent  as  to  enable  everyone  to  appreciate  how 
small  a  change  in  the  composition  of  "  culture  fluids  " 
will  often  frustrate  the  growth  and  life  of  the  contained 
germs,  since  the  addition  of  an  infinitesimal  amount  of 
any  substance  inimical  to  their  welfare  is  attended  with 
the  most  striking  and  frequently  disastrous  results.  For 
example,  one  part  in  sixteen  hundred  thousand  of  nitrate 
of  silver  added  to  the  culture  fluid  of  the  aspergillus 
niger,  stops  the  growth  of  the  plant  and  reduces  its 
productive  capacity  three-fourths.  Now,  supposing  this 
to  be  a  human  parasite — a  living  contagium — capable  of 
self-multiplication  in  the  blood  and  tissues,  and  of  so 
altering  them  as  to  induce  disease  or  death,  then  the 
introduction  into  the  system  of  a  minute  portion  of  this 
salt  of  silver,  would  insure,  if  not  the  total  effacement, 
at  least  the  neutralization  of  its  powers  for  harm.  This 
relation  of.the  organism  to  its  medium  is  one  of  the  most 
fundamental  of  biological  data,  and  applies  to  every 
form  of  life  and  every  condition  of  existence.  ■  The 
third  of  these  theories  holds  that  the  tissues  concerned 
in  the  conflict  with  the  morbid  causes  possess  an  edu- 
cated capacity,  through  the  firH  attack  to  withstand 
future  attacks  by  the  same  microbe.  This  is  the  toler- 
ance theory.  It  assumes  that  each  generation  of  cells 
has  transmitted  to  it  by  parent  cells  certain  peculiar 
qualities  which  enable  it  to  resist  future  encroachments. 
This,  of  all  the  explanations  furnished,  seems  most 
worthy  of  acceptance,  interpreting  as  it  does,  both  the 
immunity  following  a  single  attack  of  these  diseases, 
and  that  which  is  known  to  exist  in  certain  people  as  a 
congenital  peculiarity. 

Metschnikoff  says  the  white  blood-corpuscles,  in  dis- 
ease, are  eaten  up  by  the  bacteria,  but  when  the  individ- 
ual is  in  perfect  health  they  are  successful  in  the  contest, 
destroying  the  microbes  as  fast  as  they  enter  the  organ- 
ism. Hess  confirms  this  in  a  manner,  and  says,  ' '  after 
inoculation  in  those  species  of  animals  that  are  immune 
to  the  virus,  the  white  blood-corpuscles  were  loaded  with 
bacteria."  Whether  the  active  mediums  of  resistance  be 
chemical  substances,  the  activities  of  the  cellular  tissues, 
or  the  white  blood-corpuscles,  or  all  of  these  in  combi- 
nation, the  investigations  of  Maurel  show  that  the  blood 
of  the  different  races  presents  variations  as  to  the  number 
of  corpuscles.  In  his  observations '  he  found  that  in  each 
cubic  millimetre  of  blood  the  Hindoos  had  5,549  white 
corpuscles  ;  the  Khmers,  5,519  ;  Europeans,  5,000  ;  Chi- 
nese, 4,611 ;  Annamites,  4,133  and  the  Blacks,  3,833.  Of 
course,  the  quality  and  quantity  of  food  has  an  impor- 
tant influence  upon  these  components  of  the  blood,  but 
there  are  also  differences  in  the  number  of  red  blood-cor- 
puscles, and  while  the  black  races  have  the  lowest  num- 
ber of  white  blood-corpuscles  they  lead  in  the  matter  of 
red  blood.  The  differences  in  the  several  races  were 
found  to  be,  in  each  cubic  millimetre  of  blood,  as  follows : 
Blacks,  5,113,356  ;  Indo-Europeans  (Europeans,  5,000,- 
000,  Hindoos,  5,008,333) ;  yellow  races,  Khmers,  4,474,- 
751  ;  Chinese,  4,384,861  ;  and  Annamites  4,338,731. 

How  far  these  discrepancies  are  to  be  taken  in  explana- 
tion of  the  various  degrees  of  susceptibility  and  immu- 
nity that  are  found  to  characterize  the  different  races  and 
nations,  in  the  accounts  that  follow,  is  still  a  question  re- 
quiring solution.  Viewing  "  the  blood  as  the  life,"  and' 
that  a  capacity  to  resist  any  and  all  diseases  of  this  class, 
is  directly  proportional  to  its  perfectness  in  composition, 
it  can  readily  be  seen  that  the  blood  may  also  act  the  part 
of  a  protecting  agency — one  capable  of  thwarting  the  as- 
sa>iUs  of  the  pathogenic  micro-organisms.  The  struggle 
for  existence  between  these  minute  organisms  and  cells 
is  doubtless  just  as  real  and  Important  to  life  as  those 
grosser  changes  that  can  be  seen  and  appreciated.  A  de- 
tailed description  will  now  be  given  of  the  various  dis- 
eases that  observation  has  found  to  be  characterized  by 


430 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Race. 
Race. 


differences  of  susceptibility  and  immunity,  in  connection 
witli  their  history  as  manifested  among  the  different 
races  and  nations.  It  is  but  just  that  the  author  should 
here  express  his  indebtedness  to  "  Hirsch's  Handbook  of 
Geographical  and  Historical  Pathology  "  for  much  of  the 
data  contained  in  the  accounts  of  diseases  that  follow. 

Phthisis. — No  race  or  nationality  enjoys  complete  im- 
munity from  phthisis,  but  with  respect  to  frequency 
there  are  marked  contrasts  as  to  place  and  people.  Tak- 
ing the  mean  death-rate  for  the  whole  world  at  32  per  ■ 
1,000  of  population,  and  the  average  of  phthisis  to  be  3 
for  1,000,  we  find  that  the  deaths  from  consumption  to  be 
nearly  one-seventh  of  the  whole  mortality.  The  follow- 
ing table,  taken  from  Hirsch,  shows  the  variations,  with 
regard  to  its  frequency  in  Europe  and  other  portions  of 
the  earth  : 


Locality. 

Period. 

Deaths  per  1,000  popu- 
lation. 

18.'>4tol867 

1871  to  1875 

1861  to  1876 

1876  to  1883 

1877  to  1880 

1848  to  1855 

1859  to  1869 

1848  to  18.55 

1859  to  1869 

1869  to  1874 

1869  to  1874 

1865  to  1869 

1850  to  1860 

1852  to  1859 

iS55'to' 1858'. !!!'..' 

1871  to  1875 

1865  to  1870 

1862  to  1886 

1861  to  1870 

1855  to  1867 

1874  to  1878 

1865  to  1869 

1848  to  1855 

1859  to  1869 

1866  to  1875 

1861  to  1876 

1876  to  1883 

1811  to  1840 

1846  to  1848 

1805  to  1837 

1870 

1807  to  1840 

1870              

S.21 

2.53 

3.5 

(ForsmaU  towns)  2.12 
3.6 

3.0 

2.5 

3.3 

3.1 

Holland         

2,46 

2.28 

1.86 

Eaat  Indies     . . 

3  0 

2.9 

Brazil,  Pernambuco 

5.2 

5.0 

4.0 

2.22 

4.04 

MUan 

3.69 

Turin 

2,39 
3.45 

3.9 

3.7 

3,2 

3.45 

4.1 

3,0 

3.8 

3.8 

5.8 

4,1 

Philadelphia 

5.6 

3.1 

181910  1826 

1888  to  1854 

1870    

4.1 

4.0 

■  ( 

3.7 

1870 

3.9 

1870 

4.15 

Wilmington,  N.  0 

1880 

1.9 

1871  to]883 

1871  to  1879 

1865  to  1874 

3.4 

Wurzburg     

5.4 

Vienna             

7.7 

These  figures  are  as  reliable  as  it  is  possible  to  obtain, 
and  they  show  very  marked  differences  in  the  death-rates 
from  consumption  as  to  time,  place,  and  people.  Among 
the  most  noteworthy  facts  associated  with  the  distribu- 
tion of  phthisis  is,  that  it  is  as  common  in  sunny  Italy  as 
in  foggy  England,  and  that  it  is  absent  from  the  islands  of 
the  northern  latitudes,  such  as  Iceland,  Faroe,  Shetland, 
and  the  Hebrides,  where  the  disease  is  practically  un- 
known. It  seems  to  be  more  common  in  Sweden  than 
in  Norway.  In  the  island  and  mainland  of  Denmark  it 
stands  at  about  the  average  mean  of  frequency,  and  the 
same  is  true  of  Russia  in  Europe.  In  England  the  heavi- 
est mortality  is  in  London. 

In  Ireland  consumption  is  the  chief  source  of  mortal- 
ity ;  indeed,  wherever  the  Irish  race  is  found,  this  liabil- 
ity and  destructiveness  of  tuberculosis  crops  out.  As  to 
the  lightness  of  the  death-rate  in  Switzerland  generally, 
where  the  average  is  the  lowest,  being  only  1.86  per 
1,000,  there  are  marked  contrasts  in  different  localities. 
In  Frieburg  it  is  as  low  as  0.81,  while  in  Baselstadt  it  is 
as  high  as  3.57  per  1,000. 

In  France  the  centres  of  mortality  are  cities,  the  same 
being  true  of  Spain.  Italy  has  a  general  average  of  3.45, 
which  varies  in  places  from  0.89  at  Basilicata  to  3.84  in 
Lombardy.     In  the  eastern  countries  of  Asia,  such  as 


Persia,  Syria,  and  Armenia,  the  disease  has  but  little  in- 
fluence on  the  death-rate  ;  these  parts  being  almost  totally 
free  from  it.  The  nomadic  life  of  the  people  in  these 
countries  has  doubtless  much  to  do  in  keeping  off  this 
disease,  since  when  they  exchange  their  tents  for  houses 
it  is  seen  to  occur.  M.  Robinson,  of  Constantinople,  sent 
a  communication  to  the  "  Congress  for  the  Study  of  Tu- 
berculosis," held  in  Paris,  July,  1888,  in  which  he  states 
that,  notwithstanding  the  fact  that  the  inhabitants  lived 
much  in  the  open  air,  and  under  the  best  hygienic  con- 
ditions, tuberculosis  was  now  very  prevalent,  and  ten  per 
cent,  of  all  his  patients  were  suffering  from  this  disease. 
It  is  said  that  the  disease  is  rarer  in  India  than  in  corre- 
sponding zones  of  the  Western  Hemisphere,  though  there 
it  is  upon  a  gradual  increase.  Boudin  maintains  that 
there  exists  an  antagonism  between  malaria  and  phthisis. 
This  is  corroborated  by  M.  de  Brun,  of  Syria,  and  Plot, 
of  Cairo.  The  type  of  the  disease  as  it  occurs  in  some 
places,  such  as  Ceylon,  China,  and  Japan,  seems  to  be 
particularly  malignant.  Verrier  says  it  is  very  common 
in  all  the  yellow  races.  Within  the  last  fifty  years  there 
has  been  a  considerable  increase  in  phthisis  in  the  in- 
terior of  Brazil  and  the  other  states  of  South  America. 
In  Victoria,  Australia,  in  1866,  this  disease  caused  six 
per  cent,  of  all  deaths,  while  in  Melbourne  it  rose  be- 
tween 1865  and  1869  from  2.22  to  2.52.  The  mortality 
at  present  among  the  inhabitants  of  South  Australia  is 
1.008  per  1,000. 

Among  negroes  and  Indians  this  is  the  leading  cause 
of  death,  but  whether  these  preponderances  are  due  more 
to  race  peculiarities  or  to  unpropitious  circumstances  of 
life,  there  seems  to  be  some  doubt.  That  change  of 
climate  does  have  a  considerable  effect  is  well  known. 
Of  the  British  soldiers  sent  to  the  Bahamas,  the  deaths 
were — for  each  1,000  of  whites  2,  and  of  negroes  7. 
Among  those  sent  to  Gibraltar,  the  proportions  were  6.1 
for  whites,  and  33.5  for  negroes,  in  each  1,000  soldiers. 
In  1803  and  1810  the  British  Government  imported  three 
or  four  thousand  negroes  into  Ceylon ;  in  1830  there  re- 
mained only  four  hundred  and  forty  all  told. 

Says  Bartolacci,  in  his  book  upon  Ceylon  :  "  It  is  a  re- 
markable fact  that  of  nine  thousand  negroes,  from  the 
East  Coast  of  Africa,  who  have  been  employed  as  soldiers 
by  the  Dutch  Government,  scarcely  a  trace  of  them  re- 
mains." Here  we  have  a  very  pronounced  confirmation 
of  the  fact  that  migration  to  a  colder  climate  by  the 
negro  is  always  followed  by  a  rise  in  the  susceptibility 
to  phthisis.  Pruner  calls  attention  to  the  fact  that  at 
Khartoum,  latitude  17°  N.,  with  a  temperature  lower 
than  that  of  the  mountains  around,  consumption  ensues 
among  negro  captives,  as  well  as  among  the  Arabs  of  the 
desert,  whenever  they  lay  aside  their  nomadic  habits  and 
live  in  houses,  even  when  it  is  in  a  warmer  climate. 
This  certainly  has  an  important  bearing  upon  the  ques- 
tion of  the  increase  of  phthisis  among  the  negro  popula- 
tion since  the  Civil  War.  The  change  in  their  mode  of 
life  has  brought  about  an  effeminacy  of  constitution 
which  has  greatly  added  to  their  liability  to  enthetic  dis- 
eases. 

In  the  United  States  the  censuses  of  1850,  1860,  and 
1870  show  that  for  this  period  the  whole  country  had  a 
mortality  ranging  between  2.51  and  2.54  per  1,000  popu- 
lation, though  in  the  Western  States  it  was  as  low  as  1.11 
and  1.34.  A  comparison  of  the  cities  of  the  North  and 
South  shows  that  the  average  in  the  North  is  2.82,  while 
in  the  South  it  is  4.35  per  1,000  population.  We  must 
look  for  the  causes  of  this  disparity  in  the  preponderance 
of  the  colored  element  in  the  Southern  cities.  This  af- 
fords an  interesting  proof  of  the  observation  that  phthisis 
is  largely  diffused  through  the  urban  population,  and  that 
it  is  at  these  centres  that  we  find  the  highest  death-rate. 
In  the  convict  prisons  of  this  country,  from  1839  to  1845, 
the  average  mortality  among  whites  dying  from  phthisis 
was  11.16  per  1,000,  but  in  the  penitentiary  of  Pennsyl- 
vania it  was  for  blacks  40.74,  and  for  those  in  Maryland 
prisons  28.49.  The  negro  population  of  New  York,  un- 
der the  same  restrictions,  had  an  annual  mortality  of  11  per 
1,000.  Corson,  of  Savannah,  in  his  observations  upon 
' '  The  Future  of  the  Negro  in  the  United  States,"  says  that 
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the  mortality  of  this  race  from  phthisis,  according  to  his 
experience,  is  twice  that  of  whites. 

Pneumonia.— This  takes  rank  with  the  universal  dis- 
eases. In  the  colder  and  temperate  latitudes  of  Europe 
and  the  United  States  the  deaths  are  found  to  average 
about  1.5  to  1,000  of  the  population,  the  proportion  sink- 
ing as  low  as  1.1,  aud  rising  as  high  as  2.3.  The  follow- 
ing table  will  give  an  idea  of  where  the  contrasts  are 
found  : 


Place. 

Period. 

Deaths  per  1,000 
inhabitants. 

1869  to  1878 

1869  to  1878 

17  years 

1.6 

1.3 

1.7 

1848  to  1865 

1.7 

2.1 

Berlin   

1870  to  1880  

1872  to  1878 

1843  to  1845 

1871  to  1880 

1839  to  1850 

1809  to  1878 

1811  to  1840 

1876  to  1880  

,1805  to  1837 

1.6 

1.2 

1.3 

2.2 

Paris 

2.6 
1  7 

1.3 

1.3 

New  York 

1.6 

Philadelphia 

1807  to  1840 

1855  to  1864 

1.1 

1  2 

From  the  foregoing  it  will  be  seen  that  Philadelphia 
has  the  lowest  record  of  any  city,  and  Paris  the  highest. 
The  British  Collective  Investigation  Committee,  in  1884, 
ascertained  from  1,039  cases  that  there  were  704  males 
with  120  deaths,  being  a  mortality  of  17  in  the  1,000, 
and  356  females  with  71  deaths,  being  a  mortality  of  19. 
This  shows  that  while  the  disease  Is  less  frequent  in 
women  than  in  men,  yet  it  is  more  fatal.  Dr.  Billings 
says  that  "  the  evidence  furnished  by  the  census  does  not 
favor  the  theory  that  this  is  a  disease  dependent  upon  or 
favored  by  cold."  In  the  northern  sections  of  Europe  it 
is  moderate  in  extent,  and  not  more  severe  than  in  the 
warmer  climates ;  while  the  southern  countries  of  Greece, 
Turkey,  and  Italy,  have  it  very  often  and  severely.  The 
death-rate  from  pneumonia  for  Rome  is  4.1 ;  Bologne.  2.7, 
and  Geneva,  3.9.  Venice  is  known  to  have  a  peculiarly 
fatal  form  of  the  disease. 

While  immigrants  from  the  northern  latitudes  to  sub- 
tropical or  equatorial  regions  enjoy  comparative  im- 
munity from  inflammation  of  the  lungs,  the  natives  of 
the  tropics,  and  most  of  all  the  negro,  are  subject  to  the 
malady  in  quite  a  peculiar  degree  ;  this  is  not  merely  so 
when  they  go«to  colder  climes,  but  also  in  their  natural 
habitat.  In  North  America,  epidemic  pneumonia  among 
negroes  is  prone  to  take  on  the  dreaded  typhoid  form,  in 
which  case  it  is  signally  fatal.  The  pneumonia  of  the 
desert,  which  has  been  often  epidemic  in  the  Soudan, 
Zanzibar,  and  in  the  "West  Coast  of  Africa,  generally  de- 
stroys all  those  attacked.  Lower  Egypt  and  Tunis  are 
said  to  enjoy  exemption  ;  but,  on  the  other  hand,  the 
negroes  of  the  Upper  Nile  basin  suffer.  In  the  West  In- 
dies the  negro  race  is  said  to  furnish  by  far  the  largest 
contingent  of  sick.  The  islands  most  subject  to  the  dis- 
ease are  Cuba,  St.  Thomas,  and  St.  Domingo  ;  those 
most  exempt  are  Guadeloupe,  Barbadoes,  and  Martinique. 
From  the  time  of  Cazenne  all  observers  agree  in  report- 
ing the  frequency  of  pneumonia  in  negroes,  Creoles,  and 
natives.  Tlie  same  is  true  of  the  South  American  coun- 
tries of  Brazil,  Peru,  Chili,  and  Paraguay. 

Goitre  and  Cretinism. — These  diseases  are  very  nar- 
row in  their  bounds  and  are  always  apparently  associated 
with  definite  conditions  of  locality.  On  European  soil 
the  head-quarters  are  the  western  and  southern  slopes 
of  the  Alps  of  Italy,  Switzerland,  and  France,  and  the 
eastern  continuation  of  the  chain  into  Austria,  the 
Pyrenees,  the  Vosges,  and  the  .Jura. 

Sormani  has  shown  that,  in  Italy,  out  of  2,000,000 
men  liable  to  military  duty,  20.9  per  1,000  were  disquali- 
fied owing  to  goitre.  In  France  it  has  been  shown  that 
the  proportions  of  goitrous  persons  is  10.4  per  1,000,  and 
of  cretins  3.3  per  1,000  of  the  whole  population.  Spain 
is  none  the  less  liable,  and  here,  too,  we  find  the  disease 


widely  prevalent.  For  Switzerland  the  proportion  to 
the  whole  population  was,  in  1868,  1.7  per  1,000,  one- 
seventh  of  these  being  confined  to  the  canton  of  Valais. 

The  distribution  of  goitre  in  Austria  is  found  to  vary 
in  the  different  sections,  being  for  Cilli  2  per  1,000,  and 
Judenberg  21.3  per  1,000.  In  Germany  it  is  found  in 
the  Black  Forest,  along  the  Danube,  and  in  Halle,  where 
it  is  1.54  to  each  1,000  of  population. 

The  amount  of  goitre  found  in  England  is  proportion- 
ally very  large,  especially  in  the  southern  and  midland 
counties.  Scotland  is  much  less  subject  to  it,  and  in 
Ireland  it  may  be  considered  as  absolutely  rare,  though 
Law  (British  Medical  Journal,  1882)  has  reported  its 
presence  in  a  few  localities.  Cretinism  is  very  rare  in 
Great  Britain,  and  it  has  been  known  to  occur  only  in 
few  places  and  at  considerable  intervals  of  time. 

The  higher  countries  of  Scandinavia  are  almost  en- 
tirely free  from  both  diseases.  Russia  in  Europe  has 
little  or  none,  though  in  Siberia,  in  some  villages,  the 
number  of  those  affected  reaches  as  high  as  twenty -five 
per  cent. 

It  occurs  in  Asia,  especially  on  the  slopes  of  the  Him- 
alayas, where  Fayrer  estimates  the  disease  to  affect  as 
high  as  ten  per  cent,  of  the  population  in  certain  sections. 
Very  little  of  this  disease  is  known  in  Africa,  though 
there  is  sufficient  evidence  of  its  presence  in  Egypt,  Al- 
giers, Morocco,  and  along  the  coasts. 

A  noticeable  fact  associated  with  the  distribution  of 
these  diseases  is,  that  while  goitre  is  widely  spread  in  the 
Western  Hemisphere,  cretinism  occurs  much  more  rarely 
than  it  does  in  the  Eastern,  or  than  it  does  on  the  conti- 
nent of  Europe  in  particular. 

Greenhow  says  for  India,  and  Barton  for  America, 
that  they  have  never  seen  a  case  of  goitre  among  the 
white  natives  ;  whereas,  according  to  the  experience  of 
Fayrer  and  Wilson,  the  disease  is  equally  common  among 
all  races.  For  Nicaragua,  the  accounts  of  Bernhard  and 
Guzman  agree  in  stating  that  goitre  is  most  frequent 
among  the  Indians,  and  rare  among  those  of  mixed 
blood.  Barton  says  that  it  is  epidemic  among  certain  of 
the  American  Indians.  Praslow  says  that  it  occurs 
among  the  Indians  of  California  ("  Der  Staat  California," 
1857).  Smith  found  goitre  very  frequently  among  the 
negroes  and  whites  of  Peru,  but  rarely  among  the  mes- 
tizos and  Indians.  Tschudi  says  for  Brazil,  "it  is 
equally  common  among  negroes,  mulattoes,  and  whites." 

How  far  these  reports  can  be  harmonized,  and  the  con- 
flicting statements  made  to  agree,  does  not  appear. 
Whether  these  differences,  such  as  they  are,  in  the 
amount  of  the  disease  in  mixed  populations,  are  attrib- 
utable to  race  peculiarities,  appears  somewhat  doubtful. 
At  all  events,  the  above  facts,  as  well  as  the  fact  that 
the  disease  is  endemic  among  Indians  (Barton),  among 
the  Malays  of  Sumatra,  Java,  and  Ceylon,  among  the 
Mongols  in  Ladak  and  China,  and  among  the  natives  of 
Algiers  and  Morocco,  make  It  very  doubtful  whether 
any  race  or  nationality  enjoys  an  immunity  from  it.  In 
New  Granada  it  appears,  from  the  statements  of  Hum- 
boldt and  Roulin,  that  the  disease  is  rather  uncommon 
among  the  Indians,  though  the  latter  adds,  "it  is  very 
common  among  the  negroes  and  whites."  It  occurs  in 
the  countries  of  South  and  Central  America,  Mexico,  and 
as  far  south  as  Chili.  lu  some  sections  of  Nicaragua 
and  Costa  Rica  (Bernard  and  Swalbe)  whole  towns  are 
afflicted  with  it,  though  cretinism  does  not  seem  to  be 
associated. 

Syphilis. — This  is  a  disease  which  is  thought  to  be 
pretty  generally  distributed  over  the  entire  globe,  yet 
when  we  come  to  examine  the  statistics  regarding  its 
visitations  we  shall  doubtless  be  surprised  at  the  con- 
trasts presented.  There  are  certain  sections,  among 
which  may  be  mentioned  Iceland,  Greenland,  New- 
foundland, South  Africa,  Madagascar,  and  the  adjoining 
islands,  which  seem  to  be  particularly  free  from  the 
ravages  of  this  disease.  Sypjiilis  has  been  imported 
twice  into  Iceland,  once  in  1756  and  again  in  1824,  which 
infected  the  inhabitants  to  the  extent  of  twenty-two 
cases.  Finsen  says  of  his  own  personal  experience  there, 
in  a  practice  of  nine  years,  that  he  saw  only  five  cases 
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and  these  in  strangers.  Of  Newfoundland,  where  it 
came  with  the  first  settlers  of  the  island,  Gras  says,  "I 
have  not  found  a  single  trace  of  it  having  been  developed, 
and  I  have  never  seen  an  infant  that  would  justify  its 
being  transmitted  by  heredity."  Lange  says  of  Green- 
land :  "It  is  a  remarkable  fact  that  there  is  absolutely  no 
syphilis  here  ;  about  the  fact  there  is  no  doubt,  and  the 
strangeness  of  it  will  be  less  when  we  remember  that  the 
same  is  true  of  Iceland.  The  circumstance  is  explicable 
simply  and  solely  on  the  ground  that  Greenlanders  and 
Icelanders  have  immunity  from  syphilis,  for  there  is  no 
lack  of  opportunities  for  infection,  since  vessels  fre- 
quently visit  here  with  syphilis  on  board,  and  prostitu- 
tion is  far  from  uncommon." 

In  this  connection  Fritsch  has  said  :  "  Syphilis  is  rare 
(in  Central  Africa)  and  it  occurs  in  Bechuana  Land  only 
in  scattered  cases,  mostly  imported  from  Cape  Colony, 
though  there  are  materials  with  which  to  controvert  the 
assertion  that  the  disease  does  not  hold  with  pure 
Ethiopian  blood."  Borius  and  Darwin  say  that  the  ne- 
groes in  Madagascar  are  exempt,  while  the  Hovas,  of 
the  Malay  race,  are  frequently  and  seriously  affected 
with  it.  It  has  been  found  that  Europeans  infected  at 
Chinese  ports  are  much  more  severely  affected  with  it 
than  the  natives.  This  seems  also  to  give  rise  to  the  no- 
tion that  syphilis  contracted  from  the  darker  races  is 
serious  in  the  whites,  something  which  my  professional 
experience  corroborates.  The  first  cases  of  this  disease 
that  reach  a  country  are  generally  the  worst.  Aborigines, 
as  a  rule,  suffer  more  than  immigrants.  In  contrast  to 
the  assertions  made  by  Livingstone,  it  has  been  found 
that  the  negroes  of  both  coasts  of  Africa  have  it  badly 
and  suffer  equally  with  any  race.  From  a  study  of  two 
hundred  and  thirty-one  cases  occurring  in  negroes,  Dr. 
Henry  R.  Carter  ("  Report  of  Surgeon-General  Marine 
Hospital  Service,"  1883)  was  enabled  to  make  the  follow- 
ing deductions  :  ' '  To  conclude,  it  may  be  stated  that 
syphilis  pursues  a  mild  course  in  the  negro  race,  milder 
than  in  the  white.  It  is  marked  by  but  few  cutaneous 
lesions  ;  .  .  .  .  nodes  and  periostitis  rare,  caries  and 
deep  ulcerations  rare  in  early  syphilis." 

How  far  the  factor  of  race  is  accountable  for  this  ex- 
emption, is  not  plain.  The  Icelanders  belong  to  the 
Scandinavian  stock,  which  pays  a  heavy  tribute  in  Nor- 
way, Sweden,  and  Denmark.  The  Greenlanders  are  of 
the  same  blood  as  the  Eskimos  inhabiting  the  west  coast 
of  North  America,  and  the  latter  have  had  terrible  visita- 
tions from  it  in  the  past. 

Livingston  says,  in  his  "  Travels  : "  "A  certain  loath- 
some disease  whicji  decimates  the  North  American  In- 
dians and  threatens  extirpation  to  the  South  Sea  Islanders, 
dies  out  in  the  interior  of  Africa  without  the  aid  of  med- 
icine. And  the  Bangwakatse,  who  brought  it  from  the 
West  Coast,  lost  it  when  they  came  into  their  own  land 
southwest  of  Kolobeng.  It  seems  incapable  of  perma- 
nence in  any  form  in  persons  of  pure  African  blood 
anywhere  in  the  interior  of  the  country.  In  persons  of 
mixed  blood  it  is  otherwise,  and  the  virulence  of  the  sec- 
ondary symptoms  seems  to  be,  in  all  the  cases  that  came 
to  my  care,  in  exact  proportion  to  the  greater  or  less 
amount  of  European  blood  in  the  patient.  Among  the 
Coronnas  and  Griquos  of  mixed  blood,  it  produced  the 
same  ravages  as  in  Europeans ;  among  the  half-blood 
Portuguese  it  was  equally  frightful  in  its  inroads  on  the 
system,  but  in  the  pure  negro  of  the  central  parts  it  is 
quite  incapable  of  permanence." 

The  last  census  shows  that  forty-three  per  cent,  of 
those  reported  as  dying  from  venereal  disease  were 
children  under  five  years  of  age.  In  those  parts  of  the 
country  where  distinctions  are  made  between  white  and 
colored  and  Irish  and  German  parentage  the  propor- 
tions are  :  Colored,  3.0  ;  whites,  1.7  ;  Irish,  1.4  ;  and  Ger- 
man, 1.3  per  1,000  deaths  from  known  causes.  In  Eng- 
land and  Wales  the  deaths  from  syphilis  were,  in  1880, 
4.1  per  1,000  deaths  from  all  causes.  The  Pacific  coast 
shows  the  highest  rate  of  any  section,  being  for  San 
Francisco  and  Oakland  7.38  per  1,000  deaths.  In  an  arti- 
cle published  in  the  Philadelphia  Medical  and  Surgical  lie- 
porter,  June  9, 1888,  the  writer  called  attention  to  the  fact 
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that  "  syphilis  is  more  common — both  the  hereditary  and 
the  acquired  forms — in  the  Southern  negro  than  in  the 
white  race,  and  is,  as  a  rule,  more  amenable  to  treatment 
than  in  the  white  or  mixed  races"  ("Diseases  of  the 
Southern  Negro  ").  Corson,  of  Savannah,  says  of  syphi- 
lis :  "The  most  aggravated  cases  in  my  practice  have 
been  among  the  colored,  the  secondary  and  tertiary  symp- 
toms are  severe  and  prolonged,  and  the  inherited  form  is 
very  fatal,"  which,  by  way  of  contrast,  shows  that  expe- 
riences are  liable  to  differ. 

Measles. — Susceptibility  to  the  pathogenic  factors  of 
this  disease  is  seen,  from  its  general  geographical  distri- 
bution over  the  entire  earth,  to  be  almost  uniformly  shared 
by  the  whole  of  mankind,  of  whatever  race  or  nationality. 
Among  the  colored  races  it  is  seen  in  its  worst  forms 
and  leads  to  disastrous  results  exceptionally  often  as  com- 
pared with  the  experience  of  the  whites.  The  reason  for 
this  has  been  thought  to  lie  rather  in  their  unfavored 
conditions  of  life  than  in  any  pronounced  physiological 
peculiarity  inherent  in  them.  This  disease  seems  to  be 
quite  independent  of  all  climatic  influence,  though  it 
does  occur  mostly  during  the  colder  seasons  of  winter, 
spring,  and  autumn.  It  seems  to  run  an  equally  mild 
course  in  tropical  and  subtropical  regions  as  in  the  tem- 
perate, though  in  some  particular  sections,  as  in  the 
Himalayas,  in  Madagascar,  and  in  Honduras,  it  takes  on 
a  particular  malignancy  of  type.  Fuchs  says  in  this  con- 
nection :  "There  are  certain  parts  of  England,  France, 
and  Holland  where  the  disease  is  most  malignant,  es- 
pecially in  the  presence  of  malaria." 

Squire  has  written  in  the  Medical  Times  and  Gazette 
for  1887  an  account  of  the  epidemic  in  the  Fiji  Islands 
which  destroyed  30,000,  or  nearly  one-fourth  of  the  en- 
tire population.  In  the  epidemic  which  prevailed  in 
1865  among  the  Confederate  forces  engaged  in  the  Civil 
War,  there  occurred  38,000  cases,  and  1,900  deaths,  a 
mortality  of  53.0  per  1,000,  which  in  some  instances 
reached  as  high  as  twenty  per  cent,  in  the  hospitals. 

During  the  siege  of  Paris  (1871),  out  of  215  of  the 
Garde  Mobile  who  contracted  measles  86,  or  forty  per 
cent,  perished.  Masterman  says  of  the  epidemic  that 
swept  through  the  National  Army  of  Paraguay,  at  the 
beginning  of  the  war  with  Brazil,  that  it  carried  off 
nearly  one-fifth  of  the  entire  army  in  three  months.  It 
is  known  that  among  uncivilized  people  the  mortality 
from  measles  is  sometimes  truly  appalling,  since  it  is 
always  here  that  the  disease  assumes  its  worst  type.  In 
an  epidemic  occurring  in  1749  among  the  Amazons,  of 
Brazil,  30,000  died ;  in  some  instances  scarcelj'  a  vestige 
of  tribes  remained.  At  Astoria,  in  1849,'among  a  tribe 
of  Indians,  one-half  perished  from  measles  ;  the  disease 
was  equally  fatal  at  Hudson  Bay,  in  1846,  and  also 
among  the  Hottentots  in  1852.  Fuchs  says:  "In  the 
north  and  in  the  elevated  districts,  the  inflammatory 
form  occurs,  while  in  the  south  and  in  the  flat  places  it  is 
more  usually  the  asthenic  and  putrid  forms." 

Hirsch  considers  malignancy  due  more  to  mistakes  in 
dieting  and  treatment  than  to  other  influences,  and  he 
accounts  for  the  great  diversities  in  epidemics  upon  these 
grounds.  Corson  (New  York  Medical  Times,  1887) 
says:  "  The  eruptive  fevers  go  hard  with  the  colored.  I 
have  seen  three  epidemics  of  measles,  which  were  very 
sevei'e  and  which  carried  off  many  (colored)  children." 

Small-pox. — It  is  a  matter  of  common  experience 
that  the  colored  races,  and  especially  negroes,  are,  ceteris 
paribus,  in  greater  danger  from  small-pox  than  the 
whites.  Sir  Ranal  Martin  says  he  has  never  seen  a  case 
in  India  in  a  European  child,  but  that  there  was  not  a 
year  in  which  it  did  not  occur  among  the  natives. 
Hirsch  looks  upon  India  and  Africa  as  the  native  foci 
for  this  disease,  and  certain  it  is,  that  the  disease  is  very 
common  among  the  yellow  and  black  races  of  the  East. 
"  The  members  of  the  human  family,"  says  Pruner, 
"  that  are  most  susceptible  to  this  poison  are  negroes. 
Not  only  in  their  native  lands,  but  in  other  parts  of  the 
world  as  well,  they  are  the  first  to  succumb  to  the  epi- 
demic influence,  and  the  last  also." 

He  says  further :  "  It  is  no  unusual  thing  to  see  negroes 
attacked  as  soon  as  they  arrive  in  Egypt  (where  they  cer- 
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tainly  change  their  ways  of  liviDg  as  well  as  climate),  and 
that,  too,  at  times  when  the  disease  does  not  exist  among 
the  other  inhabitants."  Similar  statements,  equally  posi- 
tive of  the  liability  of  negroes  to  the  disease,  are  made 
by  Daniell  for  the  west  coast  of  Africa,  by  Rufz  for  Mar- 
tinique (according  to  his  observations  in  the  epidemics 
of  1836-37  and  1848-50),  by  others  for  Cura(;oa  and  Cay- 
enne, and  by  Bajou  for  Peru.  Dviring  the  epidemic 
which  spread  over  Boston  (1749-92)  there  died  10.8  per 
cent,  of  the  whites  and  23.7  per  cent,  of  negroes. 

In  the  epidemic  of  Baltimore  in  1850  the  deaths  in 
10,000  were  8.1  for  whites  and  14,5  for  blacks.  In  a 
city  of  sixty  thousand,  several  years  since,  the  author 
had  a  personal  experience  with  about  one  hundred  cases 
of  small-pox,  in  which  the  mortality  was  between  eight 
and  ten  per  cent,  among  negroes,  and  of  the  few  cases 
among  the  whites  none  died.  Climate  and  season  ap- 
pear to  have  very  little  influence  upon  the  type  of  the 
disease,  although  the  more  northern  countries  of  Europe 
suffer  very  severely  in  some  epidemics. 

Corson  says  :  "In  the  years  1865-1877  small-pox  pre- 
vailed in  Savannah,  and  the  death-rate  among  the  col- 
ored was  very  high  ;  the  disease  was  invariably  severe 
and  left  the  patient  deeply  pitted." 

ScAKLET  Fever. — The  area  of  diffusion  of  this  disease 
is  much  less  than  that  of  either  small-pox  or  measles. 
That  the  continents  of  Africa  and  Asia,  which  are  the 
principal  seats  of  these  two  diseases,  have  never  been  ex- 
tensively or  severely  visited  by  scarlet  fever  is  somewhat 
remarkable.  As  a  rule  this  disease  occurs  less  frequently 
than  any  of  the  exanthemata,  and  in  some  places  ten  to 
twenty  years  elapse  between  its  visitations.  "Withering, 
one  of  the  earliest  and  best  authorities  upon  scarlet  fever, 
states,  upon  the  experience  of  his  Birmingham  practice 
of  1778,  that  the  disease  raged  severely  in  many  elevated 
and  dry  places,  while  the  dwellers  in  low,  damp,  ill- 
ventilated  parts  of  the  town  suffered  to  only  a  slight 
degree.  Graves,  in  his  "  System  of  Medicine,"  1843,  says 
of  the  epidemic  of  1839,  in  Ireland  :  "  The  nature  of  the 
disease  was  not  in  the  least  affected  by  the  situation  of 
the  dwelling,  it  being  equally  bad  in  Dublin  as  in  the 
hills."  The  origin  and  first  habitat  of  scarlet  fever  is 
involved  in  obscurity,  and  in  its  early  history  it  was 
linked  with  measles.  The  influence  of  place,  time,  and 
race  are  very  marked  upon  the  types  of  this  disease. 
Pruner  says  that,  so  far  as  he  knows,  the  colored  races 
are  exempt  from  scarlet  fever.  According  to  Moulin  it 
occurs  very  rarely  among  the  negroes  of  Senegambia. 
Frick,  of  Baltimore,  has  an  account  in  the  American 
Journal  of  the  Medical  Sciences,  for  1855,  from  which  it 
would  seem  that  the  negroes  and  whites  of  the  United 
States  at  one  time  suffered  in  nearly  equal  proportions, 
the  ratio  being,  in  the  epidemic  at  Baltimore,  in  1850-54, 
for  whites  a  mortality  of  13.8  per  10,000  population,  and 
for  blacks  10.8  in  the  same  number  of  people. 

According  to  the  accounts  of  Brunei,  Sigaud,  and 
others,  in  South  America,  the  disease  is  often  of  the 
same  type  among  the  colored  races  as  among  the  whites. 
Mantigazza  (Edinburgh  Medical  Journal,  1849)  says 
that  the  Creoles  really  suffered  more  than  the  whites. 
Of  the  North  American  Indians,  in  Canada,  Stratton 
says  :  "  In  epidemic.scarlatina  it  appeared  to  me  that  the 
Indiana  were  less  susceptible  of  an  attack  than  the 
whites."  This  disease  has  always  been  rare  in  the 
Southern  States,  and  the  contrast  is  now  greater  than 
ever.  The  last  census  reveals  that  the  mortality  from 
this  cause  is  for  whites  20.9  and  for  blacks  only  3.9  per 
1,000  deaths  from  all  causes.  The  large  cities  show  a 
preponderance  of  deaths.  With  regard  to  nationality  the 
Germans  have  a  death-rate  of  30.1  and  the  Irish  24.0  per 
1,000  deaths  from  all  causes.  Scarlet  fever  is  more 
prevalent  in  the  northern  part  of  the  United  States  and 
in  Europe  than  in  other  countries.  It  appeared  in  Eng- 
land and  Scotland  in  1661  (Sibbald,  "  Scotia  Illust.," 
1684).  When  and  where  it  first  appeared  in  Asia  and 
Africa  cannot  now  be  even  aoproximately  stated.  It  first 
showed  itself  in  North  America  in  1735,  in  South  Amer- 
ica in  1829,  and  in  Australia  and  Polynesia  in  1847^8. 
It  occurs  commonly  in  Germany,  France,  Netherlands, 


and  Russia,  going  as  far  north  as  Iceland,  though 
Greenland  has  escaped,  and  it  is  seen  rarely  in  New- 
foundland. In  this  country  and  in  England  and  Wales 
this  disease  has  shown  a  very  marked  decrease  in  the 
number  of  cases  during  recent  years. 

Diphtheria. — This  has  become  one  of  the  most  com- 
mon diseases  of  modern  times,  both  in  its  wide  geograph- 
ical area  and  in  its  general  prevalence  among  races  and 
nations.  Since  1856  the  disease  has  become  diffused 
throughout  North  America  and  Europe.  The  statement 
of  Odriozla,  that  the  negro  is  protected  in  Peru  against 
diphtheria,  as  he  is  against  yellow  fever,  is  contradicted 
by  Tschudi,  who  says  very  emphatically  that  it  is  just 
the  children  of  the  negroes  in  that  country  that  suffer 
most  from  malignant  sore  throat,  an  assertion  that  has 
found  support  in  the  published  experiences  of  Goldsmith, 
of  Oakland,  Mo.,  and  of  Smart,  of  the  Bermudas. 
Unfortunately  we  have  little  or  no  reliable  information 
of  this  disease  among  the  natives  of  the  interior  of  Africa 
in  their  natural  habitat.  The  only  instances  of  its  oc- 
currence among  them  being  in  Senegambia,  and  the  west 
coast,  where  the  cases  were  sporadic  ;  although  in  South 
Africa  there  was  an  epidemic  in  1866,  of  which  we  have 
few  or  no  details.  On  the  eastern  coast  the  disease  has 
been  more  or  less  indigenous  since  1837.  Pruner  found  it 
in  Egypt,  and  it  is  said  to  occur  also  in  Algiers  and  Tunis. 
With  regard  to  its  manifestation  in  the  mixed  population 
of  this  country  the  last  census  reveals  the  fact  that  the 
mortality  among  the  whites  (52.63)  is  more  than  twice 
that  of  the  negroes  (23.27),  the  Indian  coming  between 
the  two  with  a  mortality  of  87.36  per  1,000  deaths  from 
all  causes. 

The  inference  drawn  from  these  figures  would  seem 
to  indicate  that  there  is  some  protecting  influence  sur- 
rounding the  colored  race,  but  whether  this  is  due  rather 
to  want  of  disease-producing  causes  than  to  insuscepti- 
bility on  the  part  of  the  race  is  still  to  be  determined. 
There  have  been  several  epidemics  in  India,  the  first,  a 
disastrous  one,  occurring  in  1800.  Persia  was  visited 
by  the  dread  affliction  in  1874-78.  It  is  stated  that  Syria, 
up  to  1868,  had  not  been  visited  by  any  serious  forms. 
Asia  Minor  and  Smyrna  suffered  severely  from  an  epi- 
demic in  1865. 

The  deductions  made  from  the  exemption  of  the 
Chinese  during  the  epidemic  in  Victoria,  that  the  Mon- 
golians are  not  liable  to  contract  the  disease,  has  not 
been  borne  out,  since,  according  to  Dudgeon,  it  is  widely 
diffused  through  Northern  China  and  has  also  not  spared 
the  Japanese.  It  is  stated  that  during  the  epidemic  at 
Pekin,  in  1866,  there  died  from  diphtheria  no  less  than 
twenty-five  thousand  Chinese.  Southern  China,  accord- 
ing to  the  English  reports,  has  so  far  escaped  the  disease, 
though  Japan  was  visited  by  an  epidemic  in  1877,  and 
Yokohama  suffered  severely.  The  mortality  from  this 
disease  fluctuates  widely  during  different  periods  of 
time,  but  experiences  drawn  from  the  study  of  statistics 
would  lead  us  to  conclude,  upon  the  whole,  that  the  dis- 
ease has  a  decided  preference  for  those  of  the  white  race 
living  in  the  northern  latitude,  and  that  the  proportion 
of  susceptibility  ranks  first  for  the  white  race,  secondly 
for  the  yellow,  and  lastly  for  the  black. 

Cholera  Infantum. — -With  regard  to  the  influence  of 
race  upon  this  disease,  it  should  be  mentioned  that  Frick, 
of  Baltimore,  in  1855  (American  Journal  of  the  Medical 
Sciences,  1855),  regarded  the  mortality  as  being  twice 
as  great  in  the  white  as  in  the  colored  race.  However 
true  this  may  have  been  during  his  day,  the  opposite  is 
now  nearer  the  true  condition  of  things.  This  disease 
certainly  occurs  all  over  the  globe  and  is  proportionally 
worse  in  those  localities  where  impurities  of  water  and 
soil  exist,  together  with  great  heat  and  a  crowded  popu- 
lation. We  are  indebted  to  Benjamin  Rush  for  the  earli- 
est account  of  cholera  infantum  in  this  country.  The  last 
government  census  gives  the  deaths  from  this  disease  as 
follows  ;  Whites,  99.2,  colored,  71.2,  Irish  parentage,  68.0, 
and  German  parentage,  90.2,  per  1,000,  though  it  must 
be  added  that  the  term  employed  by  the  enumerators — 
" Diarrhoeal  Diseases" — also  embraces  dysentery,  enter- 
itis, cholera  infantum,  and  cholera  morbus.     The  death 
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rates  in  the  large  cities  of  the  United  States  is  a  little  over 
ten  in  a  thousand  more  than  for  the  rural  parts.  The 
regions  showing  the  greatest  prevalence  of  this  disease 
are  the  Upper  Mississippi  Valley,  Texas,  part  of  Missouri, 
Kansas,  Georgia,  and  South  Carolina.  In  Massachusetts 
and  Michigan  the  deaths  from  cholera  infantum  amount 
to  15  per  cent,  of  the  total  mortality,  and  in  Boston  it  is 
22.iy  per  hundred.  In  New  York  City,  the  deaths  from 
1805  to  1837  were  nearly  3  per  1,000  of  the  whole  popu- 
lation. During  recent  years  these  figures  have  increased 
considerably.  In  Philadelphia  the  mortality,  in  1872, 
was  reckoned  at  3.6  per  1,000  population  ("Transactions 
of  the  Pennsylvania  Medical  Association,  1873"),  while 
from  1819  to  1860  it  amounted  to  from  one-fourth  to  one- 
third  of  the  deaths  from  all  causes.  This  disease  is  at- 
tended with  a  frightful  mortality  in  some  of  our  larger 
cities.  In  St.  Louis  (1841  to  1843),  and  at  Memphis, 
which  has  been  denominated  the  graveyard  of  children, 
it  is  very  high  (Grant,  American  Journal  of  the  Medical 
Sciences,  1853). 

We  possess  little  information  of  this  disease  in  Mexico, 
Central  and  South  America.  At  St.  Pierre,  in  Marti- 
nique, according  to  Rufz  (.47'c^.  deMed.,  Nov.,  1869),  it  is 
the  chief  cause  of  death  among  children  during  their  first 
year. 

At  Barbadoes,  Jackson  says  that  "  it  is  by  no  means  as 
common  as  might  be  expected  from  the  tropical  situa- 
tion." For  Asiatic  countries  thei'e  are  no  accessible 
data,  but  the  inference  would  be  that  it  is  very  fatal, 
owing  to  the  general  prevalence  of  choleraic  disorders. 
Richardson  asserts  {Edin.  Medical  Journal,  1869)  that 
the  mortality  from  this  cause  is  large  in  Australia.  For 
Africa  the  only  mention  of  the  disease  is  at  Port  Said. 
Of  its  occurrence  among  the  colored  children  of  the 
Northern  States  little  has  been  written.  Corson,  of 
Savannah,  in  an  article  in  the  Ifew  York  Medical  Times, 
1877,  claims  that  the  deaths  from  this  cause  among 
negroes  are  double  those  of  the  whites.  My  experience 
leads  me  to  believe  that  the  colored  children  who  suffer 
from  this  disease  in  nearly  every  instance  die,  the  bad 
qualities  of  the  lack  of  diet  and  attention  telling  fearfully 
upon  them.  In  European  coimtries  the  opinion  is  unani- 
mous that  this  is  one  of  the  leading,  if  not  the  first  cause 
of  death  in  children.  There  is  little  difference  in  the  sta- 
tistics of  the  cities  of  the  Eastern  and  Western  Hemi- 
spheres. In  Berlin  the  death-rate  per  1,000  population 
was  (1877  to  1882),  2.6;  in  Hamburg  (1874 to  1884),  1.9;  in 
Stuttgart  (1873  to  1878),  2.4;  in  Konigsberg (1858  to  1865), 
1.85;  in  Birmingham  (1873  to  1875),  2.04. 

Tkismxjs  Neonatorum. — One  of  the  most  remarka- 
ble points  in  the  geographical  distribution  of  this  disease, 
as  compared  with  tetanus  in  adults,  is  the  much  greater 
prevalence  of  the  former  in  the  higher  latitudes,  and 
even  In  the  extreme  polar  regions  of  both  hemispheres. 
This  is  particulai-ly  true  of  large  and  populous  towns, 
where  most  of  the  deaths  from  trismus  of  the  new-born 
are  among  the  poorer  classes  and  in  ill-kept  foundling 
asylums.  There  seems  to  be  but  one  opinion  on  the 
question  of  race  influence  upon  this  disease,  and  that  is 
that  the  negi'O  is  exceedingly  liable  to  its  attacks.  In 
Cayenne  this  disease  produces  terrible  ravages.  Accord- 
ing to  Hancock,  in  British  Guiana  trismus  kills  upon  an 
average  more  than  half  of  the  children  born.  In  Jamaica 
twenty-five  per  cent,  of  the  negro  children  die  each  year 
from  it.  It  is  equally  destructive  in  Barbadoes,  Grenada, 
and  St.  Thomas.  In  the  States  of  South  America  tris- 
mus is  particularly  fatal.  Bourel-Roncidre  estimates  the 
deaths  from  this  cause  in  Rio  Janeiro  at  twenty-five 
per  centum  of  all  the  children  born.  In  the  city  of 
Buenos  Ayres,  with  a  population  of  200,000,  and  an  an- 
nual increase  of  1,000,  the  deaths  from  trismus  in  1875 
were  445,  though  they  have  steadily  declined  since  1880, 
when  they  were  only  108  for  the  first  six  months  of  the 
year.  Mantigazza  "witnessed  a  dreadful  epidemic  at 
Monte  Video  in  1852.  In  the  tropical  regions  of  the 
eastern  countries  this  disease  is  fully  as  severe,  notably 
so  in  India,  Africa,  and  the  Malay  Archipelago.  It  is 
peculiarly  common  among  the  Jewish  and  Mohammedan 
children,  owing  to  the  traumatism  resulting  from  ablation 


of  the  foreskin.  According  to  Wylde  (1854)  it  was  com- 
mon in  Ireland.  Patema  also  mentions  it  as  occurring  in 
Italy.  In  the  Dublin  Rotunda  Hospital  the  death-rate 
from  1757  to  1782  was  16  per  cent,  and  most  of  these  were 
ascribed  to  trismus  neonatorum.  It  has  been  endemic  in 
Iceland,  where  it  has  caused  a  frightful  loss  of  life.  The 
Westmanno  Islands,  'ofE  the  southern  coast,  were  visited 
in  1889,-  and  the  mortality  reached,  according  to  Schleis- 
ner,  64  per  cent.  In  New  Orleans  there  were,  out  of  a 
total  mortality  of  6,617,  249  deaths  from  trismus,  a  rate 
of  3.7  per  cent.  Baldwin  and  Dowell  have  described  its 
ravages  among  the  negro  children  of  the  South.  Corson 
says,  "trismus  nascentium  in  the  negro  is  of  frequent 
occurrence  as  compared  to  whites.  I  have  never  seen  a 
case  recover." 

Whooping-cottgh. — The  first  distinct  account  of  this 
disease  is  given  by  Baillon  as  occurring  in  the  sixteenth 
century.  The  native  habitat  of  the  disease  is  probably 
very  narrow,  and  does  not  correspond  to  its  present  dis- 
tribution. In  Europe,  whooping-cough  is  found  to  be 
pretty  generally  diffused,  though  the  most  fatal  forms 
are  found  in  the  northern  portion.  The  Scandinavian 
countries  are  great  sufferers.  In  Sweden,  from  1749  to 
1764,  according  to  Rosenstein,  more  than  43,000  children 
died  of  it,  and  from  1863  to  1881,  86,000  are  reported  ac- 
cording to  the  oiBcial  returns.  It  is  reported  as  equally 
fatal  in  Norway,  Russia,  and  Denmark.  In  Prussia,  from 
1875  to  1880,  the  deaths  reached  the  appalling  number  of 
85,000.  In  England  and  Wales  the  mortality  reports  sliow, 
for  1848  to  1855,  that  the  deaths  were  72,000,  and  from 
1858  to  1867  they  were  120,000.  The  disease  is  common 
in  Holland,  Germany,  Belgium,  France,  and  Ireland. 
In  the  last-named  country,  according  to  Wylde's  account 
{Edinburgh  Medical  and  Surgical  Journal,  1845),  it  has  the 
character  of  an  endemic  malady,  with  a  mortality  that 
ranks  fifth  on  the  list  of  death  causes.  During  the  pres- 
ent century  only  four  cases  have  been  recorded  as  oc- 
curring in  Iceland.  Finsen,  in  a  practice  of  seven  years, 
claims  to  have  never  seen  a  case.  There  have  been  only 
three  epidemics  in  the  Faroe  Islands.  Tobler  asserts  that 
it  has  been  epidemic  in  Palestine,  and  it  is  known  to 
occur  in  Greece  and  Turkey.  In  India  it  ranges  from 
the  sea-coast  up  to  altitudes  of  from  6,500  to  8,000  feet. 
It  occurs  in  Java,  Sumatra,  and  Borneo,  as  well  as  in 
China  and  Japan. 

Australia  has  been  visited  by  epidemics  since  1830,  the 
principal  ones  occurring  in  the  years  1843  and  1855.  Ac- 
cording to  Heyman  and  Waitz  ("  Diseases  of  Children 
in  Hot  Climates,"  1851)  the  disease  in  the  East  Indies  is 
found  as  often  among  the  children  of  the  Malay  and 
Japanese  population  as  among  those  of  the  Europeans. 
Milroy,  Mackaj',  and  others  speak  of  its  occurrence  in 
India,  among  the  native  children,  in  ordinary  terms. 

In  Africa  it  has  occurred  only  in  a  few  regions  ;  Mau- 
ritius, Madagascar,  and  Cape  Colony,  South  Africa,  the 
Soudan,  and  Algiers  have  had  visitations.  In  Egypt, 
according  to  Pruner,  it  is  said  to  occur  among  children 
of  every  color.  Experience  shows  that  this  is  a  disease 
that  possesses  little  or  no  regard  for  either  race  or  coun- 
try. It  occurs  in  all  classes  of  society,  though  it  seems 
to  be  more  fatal  among  the  poor  than  among  the  rich. 
The  high  mortality  that  appears  to  characterize  the  colder 
countries  must  be  attributed  to  climatic  factors  rather 
than  to  race  peculiarities. 

Tetanus. — A  noticeable  fact  connected  with  tetanus 
is  that  the  influence  of  race  upon  its  frequency  is  well 
marked.  It  is  more  common  in  all  the  darker  races,  and 
the  liability  seems  to  increase  in  a  direct  ratio  with  the 
depth  of  color  ;  and  while  it  is  comparatively  rare  in  the 
white  race,  it  is  particularly  common  in  the  negro.  This 
facts  holds  good  not  only  for  those  regions  where  the 
dark-skinned  races,  and  especially  negroes,  have  been  in- 
troduced, such  as  the  Southern  States,  West  Indies,  and 
Brazil,  but  also  for  their  native  seats,  as  is  shown  by  the 
general  prevalence  of  tetanus  in  Senegambia  (Thevenot) 
and  other  countries  of  Africa.  Swartz  mentions  the  oc- 
currence of  tetanus  on  the  West  Coast,  among  the  colored 
population  of  Cape  Colony  (Katfirs  in  particular) ;  it  is 
found  also  among  the  dark  races  of  India  and  the  East 
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Indies,  and  among  the  Indians  of  Brazil  (Sigaud)  and  the 
islands  of  the  West  Indies.  It  seems  highly  probable 
that  this  unusual  susceptibility  depends  upon  special 
vulnerability  of  the  nervous  system,  or  upon  congenital 
liability  to  convulsive  disorders  in  colored  races  ;  though 
some  causative  factor  may  reside  in  the  heightened  sensi- 
bility of  the  skin,  that  is  to  say,  there  may  be  a  predispo- 
sition to  be  affected  by  sudden  and  chilling  efleets  upon 
the  surface.  The  colored  races  certainly  possess  peculi- 
arities in  this  respect,  and  when  we  consider  that  the  cir- 
culation (dependent  upon  continuous  exposure  to  the  ex- 
cessive heat)  in  the  skin  is  gi-eater  in  these  races,  it  may 
be  that  the  differences  are  explicable  upon  these  grounds. 

This  latter  view  is  all  the  more  tenable  from  the  fact 
that  even  the  Creoles  and  acclimated  residents  in  Cay- 
enne, according  to  Sigaud's  experience,  are  much  more 
subject  to  the  disease  than  the  new  arrivals  from  Europe, 
who  would  not  have  begun  to  develop  that  sensitiveness 
of  the  skin  which  always  ensues  upon  a  protracted  resi- 
dence in  a  tropical  climate.  If  we  look  for  another  rea- 
son for  the  greater  amount  of  tetanus  among  negroes,  we 
may  find  it  in  the  fact  that  they  are  much  more  exposed 
to  the  actual  causes  of  the  disease,  i.e.,  going  about  im- 
perfectly clad  and  barefooted,  sleeping  on  wet  ground, 
and  being  often  wounded  in  the  feet,  circumstances  that 
have  a  large  influence  in  determining  the  disease.  Teta- 
nus is  said  to  be  very  rare  among  the  opium-smoking 
Chinese,  and  according  to  Bordier  does  not  occur  at  all. 
This  people,  as  a  rule,  possess  very  little  nervous  excita- 
bility to  any  form  of  disease.  Martin,  of  India,  says 
that  the  Hindoos  are  highly  susceptible  to  it.  The  census 
shows  it  to  be  very  common  in  the  rural  districts  of  the 
Southern  States,  especially  among  negroes,  being  for  the 
males  9.6  and  for  females  7.3  in  each  1,000  deaths  from  all 
causes.  In  Charleston,  S.  C,  it  is  very  high,  being  in 
every  1,000  deaths  76.3  for  males,  and  44.7  for  females. 
On  the  Gulf  coast,  throughout  the  rural  sections,  it  is 
32.0  for  males,  and  29.5  for  females.  In  the  city  of  New 
Orleans  the  deaths  are,  for  males,  45. 4,  females,  44. 8  ;  the 
proportion  for  the  whole  of  this  region  being  33.5  for 
whites,  and  39.3  for  negroes,  in  each  1,000  deaths.  The 
extreme  contrast  to  this  is  found  on  the  North  Atlantic 
coast,  where  the  deaths  from  tetanus  in  the  rural  districts 
are  only  0.7  for  females,  and  0.2  for  males. 

Epidemic  Cebebko-spenal  Meningitis. — Until  quite 
recently  this  disease  seems  to  have  been  largely  confined 
to  Europe  ;  the  countries  where  it  has  been  oftenest 
seen  being  France,  mostly  in  the  southern  part ;  Italy, 
particularly  in  the  provinces  of  Sicily,  and  Sweden 
as  far  north  as  63°.  It  has  been  prevalent,  though 
slightly,  and  rarely,  in  Ireland,  also  in  Russia,  Denmark 
(previous  to  1848),  Hungary,  Austria,  and  Greece  ;  but  is 
absolutely  rare  in  the  Iberian  Peninsula,  Roumania,  and 
Turkey.  England  has  so  far  escaped  with  the  mildest 
forms  ;  the  Netherlands  and  Switzerland  with  very  slight 
and  occasional  attacks  ;  Belgium,  Scotland,  North  and 
Central  Italy,  and  Iceland,  have  as  yet  complete  im- 
munity. The  only  reference  to  this  disease  in  the  far 
East  is  in  Syria,  Persia,  and  Asia  Minor,  although  some 
few  cases  have  been  reported  from  India.  The  West 
Indies,  Mexico,  and  Central  America  seem  to  be  entirely 
free  from  it.  At  the  present  time,  and  for  a  few  years 
past,  this  country  seems  to  be  its  chief  seat,  and  it  has 
prevailed  from  time  to  time  over  every  portion  of  the 
United  States.  The  first  outbreak  occurred  in  1814,  in 
the  New  England  States,  and  lasted  until  1816.  The  re- 
markable fact  associated  with  this  epidemic  was  that  it 
occurred  almost  solely  among  children,  the  different  out- 
breaks since  showing  many  differences  in  this  respect. 
With  regard  to  the  susceptibility  of  the  different  races,  it 
is  said  that  at  the  time  of  the  first  outbreak  of  the  disease 
in  Algiers  the  Arabs  suffered  as  severely  as  the  whites. 

In  several  of  the  epidemics  of  the  Southern  States  the 
negroes  have  suffered  with  particular  severity.  Of  85 
patients  treated  by  Ames,  of  Alabama,  22  were  whites 
and  63  were  blacks.  In  the  New  Orleans  epidemic  of 
1850,  Fenner  says  the  negroes  suffered  the  most,  and  it 
was  chiefly  among  them  that  the  disease  was  found. 
The  same  is  true  of  the  disease  in  Memphis,  Tenn. ,  dur- 


ing the  outbreak  among  the  colored  troops  in  1863-63. 
In  the  "Transactions  of  the  Mississippi  Medical  Con- 
gress, 1878,"  Hughes  calls  attention  to  the  unusual  sus- 
ceptibility of  the  negro  race  in  the  Mississippi  epidemic 
of  1863-63,  in  the  Maryland  one  of  1864,  and  in  Mobile 
in  ISe^^S.  Williams,  of  Montgomery,  found  that,  dur- 
ing the  epidemic  of  1848,  out  of  84  patients  10  were  under 
ten  years,  33  between  ten  and  twenty,  37  between  twenty 
and  thirty,  the  remainder  being  between  thirty  and  forty 
years  of  age.  At  the  time  of  the  occurrence  of  the  dis- 
ease in  Philadelphia,  in  1867,  Guthrie  says  that  it  was 
severe  in  the  negro. 

Malakia. — This  is  a  disease  of  all  times  and  peoples. 
The  predisposition  to  it  is  highest  in  Caucasian  stock, 
not  only  in  Europe,  but  also  among  the  Arab  population 
in  the  Barbary  states  and  in  India,  where  the  Moham- 
medans and  Hindoos  suffer  to  the  same  degree  as  do  for- 
eigners. This  is  not  less  true  for  the  Malays  and  Mon- 
golians, and  also  for  the  Indians  of  North  and  South 
America.  The  tendency  seems  to  be  less  in  the  Ethio- 
pian races  than  in  others  (though  this  is  limited  to  partic- 
ular localities),  which,  however,  do  not  enjoy  complete 
immunity,  though  they  are,  as  a  rule,  less  frequently  and 
less  readily  attacked  than  other  people. 

For  this  statement  we  have  the  experiences  of  Thevenot 
in  Senegambia,  and  of  Daniell  for  the  West  coast  and 
for  Nubia,  and  also  the  testimony  of  others,  equally  re- 
liable, for  other  parts  of  Africa,  as  well  as  for  malarious 
regions  of  the  world  to  which  negroes  have  migrated. 
There  are  some  reasons  for  supposing  that  this  immunity 
is  an  acquired  one  rather  than  congenital,  as  may  be 
learned  from  the  number  of  deaths  among  children. 
The  predisposition  is  lessened  or  becomes  weaker  in  pro- 
portion to  the  length  of  time  that  the  individual  is  con- 
tinuously exposed  from  birth  to  maturity.  That  this 
exemption  may  be  entirely  lost  again,  is  fully  exempli- 
fied by  the  history  of  the  negroes  in  the  South,  who,  pre- 
vious to  the  late  civil  war,  were  remarkably  free  from 
malarious  influence  ;  but  now,  through  the  changes  in- 
cident to  freedom,  cares,  intemperance,  and  alterations  in 
life  generally,  they  are  peculiarly  liable  to  it,  the  death- 
rate  being  48.3  per  1,000,  from  all  causes,  for  blacks,  and 
only  30.7  per  1,000  for  whites. 

Trotter  says  that,  "the  constitution  of  the  negro, 
whether  of  African  or  American  birth,  requires  an  habit- 
ual residence  in  Africa  to  be  exempt  from  the  fever  of 
that  country."  Some  authorities  have  denied  that  there 
can  ever  be  such  a  thing  as  acclimatization  in  a  malari- 
ous region,  since  this  is  peculiarly  the  very  disease  in 
which  one  attack  always  gives  a  predisposition  for  the 
recurrence  of  another.  But  that  continuous  exposure 
does  have  some  influence  in  keeping  off  or  mitigating  the 
disease  can  scarcely  be  denied  or  refuted,  since  it  is 
known  that  those  who  are  born  and  live  amidst  it  with 
impunity,  will,  if  they  leave  their  native  country  for  a 
season,  suffer  from  it  upon  their  return. 

In  the  malarious  districts  of  Europe,  the  indigenous 
population  sicken  much  less  frequently  than  people  who 
come  there  from  regions  free  from  malaria.  In  India 
the  type  of  the  disease  appears  to  be  altered  with  regard 
to  the  natives  and  Europeans,  being  for  the  former  pa- 
roxysmal in  character,  and  for  the  latter  continued,  and 
often  associated  with  grave  cerebral  affections.  In  Costa 
Rica,  says  Frantzius,  "the  severe  forms  of  malarial 
sickness  occur  among  the  blond-haired  and  blue-eyed 
Europeans  and  the  residents  of  the  cooler  regions  of  the 
highlands,  while  the  settlers  and  acclimated  are  affected 
but  little,  the  negroes  and  mulattoes  showing  the  greatest 
resistance  of  all." 

Barat  says  of  the  severe  malaria  of  Mauritius,  that  the 
Kafl&rs  and  Malagasys  suffered  less  than  any  others. 
The  malaria  of  China  is  prone  to  take  on  a  typhoid  type 
("  Report  of  Medical  Mission  of  China,"  1888). 

Typhoid  Fever. — This  is  now  known  to  be  a  ubi- 
quitous disease,  although  until  quite  recently  the  tropics 
were  considered  to  be  free  from  it.  There  seems  to  be 
unanimity  among  observers  that  the  immunity  acquired 
through  acclimatization  is  more  perfect  in  tropical  and 
subtropical  regions  than  in  the  higher  latitudes. 
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Bryden  has  conjectured  that  high  temperature  predis- 
poses the  newcomer  to  the  disease  in  India.  This  same 
observation  has  been  made  with  regard  to  those  newly 
arriving  in  New  Caledonia,  where  it  is  stated  that  the 
natives' are  totally  exempt  from  typhoid  fever.  It  is  said 
that  the  Arabs  of  Algeria  are  scarcely  ever  attacked, 
though  the  disease  is  both  common  and  fatal  among  Eu- 
ropeans resident  there.  This  disease  is  rarer  and  milder 
in  lower  latitudes  than  in  higher,  but  whether  this  Is  to 
be  attributed  to  climatic  factors  rather  than  to  others  re- 
mains to  be  proven.  The  influence  of  race  is  manifested 
in  this  disease  to  the  extent  of  the  negro  being  less  liable 
than  the  white  ;  this  is  especially  true  as  regards  the 
former  in  their  natural  habitat,  though  change  of  resi- 
dence is  known  to  extinguish  this  protection  and  bring 
about  susceptibility. 

Tidyman  {Philadelpliia  Medical  and  Surgical  Journal, 
1826)  calls  attention  to  the  frequent  occurrence  of  typhus 
(typhoid)  fever  among  the  negroes  of  the  Southern  States, 
who  at  that  time  were  free  from  malarial  influence.  Of 
forty-three  cases  of  typhoid  fever  treated  by  Sutton,  of 
Georgetown,  Ky.,  in  1846,  thirteen  were  among  negroes. 
Lewis  says  that  hundreds  of  negroes  died  in  the  winter  of 
1835-36,  of  this  disease,  in  central  Alabama  ;  and  Gaston 
{New  Orleans  Medical  Journal,  1844)  speaks  of  its  fre- 
quent occurrence  among  the  negroes  of  South  Carolina. 

The  influence  of  class  is  seen  in  this  disease  in  that 
those  of  the  higher  walks  of  life  are  less  susceptible, 
though  when  attacked  they  suffer  the  most.  During  the 
year  1885,  the  death-rate  from  typhoid  fever  was  found 
to  be,  in  each  one  hundred  thousand  of  population,  as 
follows  :  Paris,  63  ;  London  and  Berlin,  17  ;  Vienna,  14, 
and  Marseilles,  149.  In  the  year  1887,  the  mortality  from 
this  disease  was  stated  to  be,  in  each  1,000  deaths  from 
all  causes,  as  follows  :  London,  46.8  ;  Dublin,  16.05  ; 
Paris,  17.06;  Berlin,  44.0;  Geneva,  28.8;  Vienna,  20.9; 
St.  Petersburg,  29.0;  Lisbon,  14.5;  Cairo,  38.8;  Phila-' 
delphia,  38.8,  and  New  York,  only  8.01. 

The  tenth  census  gives  the  mean  age  of  death  for  this 
country  at  twenty-seven  years.  The  rate  among  each  1,000 
deaths  from  all  causes  is  30.19.  In  comparing  the  rural 
and  urban  sections,  the  mortality  for  the  former  is  given 
at  36.0,  and  for  the  latter  at  16.7,  indicating  that  this  is  not 
altogether  a  disease  dependent  upon  sewerage  and  filth.' 
Figures  relative  to  the  mortality  in  the  different  races 
show  that  the  whites  have  a  death-rate  of  38.9,  and  the 
negroes  one  of  31.7  per  1,000  deaths  from  all  causes.  The 
Irish  show  a  smaller,  and  the  Germans  a  larger,  death- 
rate  than  the  average  for  the  whole  country.  In  its  geo- 
graphical distribution  typhoid  fever  is  found  to  be  es- 
pecially common  in  the  central  States,  and  also  in  those  of 
Georgia,  Tennessee,  North  Carolina,  Alabama,  and  Texas. 

Yellow  Fever. — Measured  by  its  range  over  the 
earth,  yellow  fever  holds  a  low  rank  among  infectious 
diseases.  This  limited  "area  necessarily  limits  the  study 
of  its  comparative  features,  still  there  are  sufficient  data 
to  enable  us  to  distinctly  discern  the  influence  of  race 
and  nation  upon  its  phenomena.  The  early  history  of 
this  disease  is  involved  in  obscurity,  and  the  first  reliable 
account  comes  from  the  middle  of  the  seventeenth  cen- 
tury. The  distribution  of  yellow  fever  extends,  in  the 
Western  Hemisphere,  from  35'  54'  (Montevideo)  south 
latitude,  to  44°  39'  (Halifax)  north  latitude.  In  the  East- 
ern Hemisphere  it  goes  from  8°  48'  south  (Ascension)  to 
51°  37'  (Swansea)  north.  Regarding  the  manifestation 
of  susceptibility  among  the  different  nations  and  races, 
there  is  one  prominent  feature,  and  that  is,  the  newly  ar- 
rived stranger,  in  a  yellow  fever  district,  is  the  one  most 
liable  of  any  ;  and  this  is  found  to  depend  somewhat  upon 
nationality  and  the  distance  of  his  former  residence  from 
the  equator.  Under  this  heading  we  have  the  careful 
data  obtained  by  Barton  upon  each  1,000  deaths  in  New 
Orleans,  in  the  year  1853 : 

Native  Creoles 3.54 

Strangers  from  West  Indies,  Mexico,  and  Soutbi  America.  6.14 

"     Southern  United  States 13.22 

"            "      Spain  and  Italy 22.06 

"           "     Middle  United  States 80.69 

"           "     New  York  and  New  England 32.8.S 

"           "     Western  States 44.23 


Strangers  from  France 48.13 

"  "  British  America BO. 24 

"  "  Great  Britain  52.19 

"  "  Germany 132.01 

"  *'  Scandinavia 163.26 

"  "  Austria  and  Switzerland 220.08 

"  Netherlands 328.94 

Blair  states,  from  his  experience  in  Guiana  from  1837 
to  1845,  that  "the  lower  the  isobar  in  the  native  country 
of  those  attacked,  the  more  severe  the  sickness  ;  so  that, 
while  the  mortality  among  the  West  Indians  amounted 
to  6.9  of  those  sick,  it  arose  to  17.1  in  the  Italian  and 
French,  19.3  in  the  English,  20.2  in  the  German  and 
Dutch,  and  for  the  Russian  and  Scandinavian  it  was  as 
high  as  27.7." 

It  has  been  considered  a  matter  of  doubt  whether 
there  was  anything  like  congenital  immunity  due  to 
peculiarities  of  race.  So  far  as  this  pertains  to  the  white 
race,  there  seems  to  be  little  reason  for  further  entertain- 
ment of  the  question.  While  the  relative  immunity  that 
the  Creoles  enjoy  is  a  fact,  yet  this  can  be  reasonably 
referred  to  acclimatization,  and  partly  also  to  the  circum- 
stance that  they  might  have  had  the  disease  in  child- 
hood, and  have  thus  acquired  immunity.  Concerning 
the  colored  races,  the  question  is  not  so  easily  determined. 
There  are  so  many  remarkable  occurrences,  associated 
with  the  negro  and  yellow  fever,  that  point  to  his  being 
protected  in  some  manner,  that  we  are  forced  to  con- 
clude that  he  does  possess  some  congenital  immunity. 
That  this  is  born  in  him,  and  not  acquired,  may  be  in- 
ferred from  the  fact  that  the  same  exemption  occurs 
wherever  he  exists,  and  even  when  he  has  not  been  ac- 
climated, and  it  is  more  pronounced  in  those  that  possess 
the  racial  characteristics  the  strongest.  A  noticeable  fact 
connected  with  the  outbreak,  in  1888,  at  Jacksonville, 
Fla. ,  was  that  thirty-eight  cases  occurred  among  the 
whites  before  a  single  negro  was  attacked. 

Daniell  says  of  the  epidemic  in  Savannah,  1820,  "that 
not  a  single  case  occurred  in  three  hundred  blacks  that 
had  just  been  imported." 

Nott,  who  attended  through  five  epidemics  at  Mobile, 
never  had  a  case  in  the  pure  negro,  though  he  saw  two 
or  three  in  mulattoes. 

Fenner  says  that  the  least  mixture  of  the  blood  of  the 
white  race  produces  liability,  and  this  is  directly  propor- 
tional to  the  amount  of  white  blood.  He  further  states: 
"  It  is  a  well-established  fact  that  there  is  something  in 
the  negro's  constitution  which  affords  him  protection 
from  yellow  fever."  Doughty  expresses  himself  to  the 
same  effect:  "In  the  natural  African  the  constitution 
appeared  to  me  as  secure  against  yellow  fever  as  a  per- 
son who  has  had  small-pox  is  against  its  recurrence." 
These  opinions  are  amply  corroborated  by  the  learned 
Dickson,  Moultrie,  Arnold,  Leblond,  and  Curtis.  Blair 
says  of  the  epidemic  of  1852  to  1853  in  Guiana,  of  7,890 
negroes  not  one  had  the  fever.  Of  the  500  negroes  from 
the  Nubia  and  Soudan  regions,  which  are  free  from 
fever,  who  went  to  Mexico  with  the  French  army,  not 
one  had  the  fever  ;  whereas  the  French  and  Mexicans 
were  decimated  by  it.  The  American  Indians,  those  of 
Mexico  and  Brazil,  and  the  Coolies  (Hindoos),  according 
to  Kerhuel,  in  Cayenne,  have  no  immunity. 

On  the  other  hand,  the  Mongols,  like  the  negroes,  are 
more  or  less  exempt.  "The  Chinese,"  says  Eysaguire, 
"settled  ittLima,  are  like  the  native  negroes,  almost  ex- 
empt from  the  disease." 

Dengue. — This  is  a  peculiarly  tropical  malady,  being 
limited  to  places  on  the  coast  between  32°  47'  north  lati- 
tude, and  23°  23'  south  latitude.  It  manifests  an  almost 
absolute  independence  of  circumstances  of  race,  nation- 
ality, sex,  and  age.  Only  a  few  observers,  such  as 
Squaer,  Maxwell,  and  Stedman,  in  the  West  Indies,  have 
found  that  the  negro  had  the  sickness  more  rarely  or 
more  mildly  than  other  races.  In  the  Java  epidemic,  in 
1872,  according  to  De  Wilde,  that  race  enjoyed  an  al- 
most complete  immunity.  In  the  instance  of  the  epi- 
demic at  Benghazi,  Pasquar  says,  "it  was  notable  for 
the  remarkable  immunity  experienced  by  the  blacks  ;  " 
but  he  adds,  that  this  race  at  the  time  had  no  exemption 
in  Egypt,  Senegal,  or  elsewhere. 
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Cliristie  is  also  of  the  opinion  that  the  natives  of  Zan- 
zibar suffered  less  than  the  Europeans.  On  the  other 
hand,  Kennedy,  of  Goojerat,  1834,  and  Manson  and  Mil- 
ler, at  Amoy,  1873,  met  with  more  numerous  and  more 
severe  cases  among  the  natives  than  among  Europeans. 
In  Cochin  China,  according  to  the  opinion  of  Breton,  eases 
of  dengue  sickness  were  much  more  frequent  among  the 
Annamese  part  of  the  population  than  among  the  Chinese. 

Wise,  in  the  Dacca  epidemic  of  1873,  appears  to  have 
detected  a  peculiar  predisposition  to  dengue  in  persons 
who  were  suffering  from  surgical  disease.  According  to 
Breckenridge,  children  enjoyed  a  certain  exemption  in 
the  Mauritius  epidemic  of  1873.  These  conflicting  re- 
ports are  of  such  a  nature  as  to  leave  the  question  of 
race  susceptibility  in  a  very  unsettled  condition. 

In  Lallemand's  account  of  the  disease  at  Rio  de  Jan- 
eiro, 1846-47,  he  says,  "  on  the  haciende,  whole  gangs  of 
negroes  fell  ill,  ships  were  abandoned,  and  schools  de- 
serted. " 

In  Calcutta,  during  the  epidemic  of  1871  -73,  the  num- 
ber of  cases  was  estimated  at  seventy-five  per  cent,  of 
the  whole  population,  the  disease  being  first  developed 
among  the  Jews,  and  the  poorest  and  those  living  in  the 
most  densely  populated  parts  of  the  town.  Maxwell 
says,  concerning  the  epidemic  at  Jamaica,  that  "  almost 
the  whole  population,  both  white  and  black,  were  affected 
sooner  or  later."  In  1818,  only  a  few  of  the  seventy 
thousand  inhabitants  of  Lima  escaped. 

PuEKPERAii  Fbvek. — This  disease,  as  a  rule,  seems 
to  be  one  that  primarily  occurs  among  civilized  and 
thickly  crowded  populations  of  the  higher  latitudes.  Ac- 
cording to  Peschel,  a  European  woman  in  the  Dutch 
possessions  in  India  reflects  maturely  before  she  con- 
sents to  marriage,  for  the  first  childbed  usually  costs  the 
life  of  the  mother.  Rowley,  the  English  missionary, 
says  ' '  even  the  Portuguese  women  at  Tete,  on  the  Zam- 
besi, succumb  to  this  dread  fatality."  Sir  Ronald  Mar- 
tin, speaking  of  India,  gives  his  experience  as  follows  : 
"  Puerperal  fever  I  never  saw  in  Calcutta,  and  I  remem- 
ber very  few  instances  of  children  born  dead."  How- 
ever, others  equally  deserving  of  confidence  have  stated' 
that  puerperal  fever  occurs  here  in  its  worst  types.  '  Dr. 
Clark  observes  that  on  the  coast  of  Coromandel,  "par- 
turition is  not  attended  with  such  great  danger  .as  in 
Bengal,  neither  is  puerperal  fever  of  such  a  putrid  nat- 
ure." The  London  Lancet,  for  1845,  says  that  in  Aus- 
tralia and  New  Zealand  the  disease  is  quite  rare.  In 
South  America  it  visited  Montevideo,  in  1875,  with  a 
disastrous  epidemic.  Turkey,  and  Constantinople  in 
particular,  is  said  by  Rigler  to  have  less  puerperal  fever 
than  any  part  of  Europe,  yet  the  disease  does  occur  there 
sometimes.  It  is  said  to  be  very  rare  both  in  Iceland 
and  Greenland.  In  the  populous  parts  of  this  country 
it  is  equally  as  common  as  in  Europe.  It  is  very  rare  in 
Central  America  and  the  West  Indies.  Africa  is  said  by 
only  one  authority  (Pruner)  to  be  visited  by  it,  and  this 
in  Egypt,  where  it  is  both  slight  in  degree  and  uncom- 
mon. In  India,  according  to  Webb,^  it  is  by  no  means 
infrequent  among  Hindoo  women,  in  whom  it  prevails 
often  to  a  great  extent. 

Erysipelas. — The  occurrence  of  this  disease  among 
the  various  races,  is  attended  with  some  marked  peculi- 
arities. The  continent  of  North  America  seems  to  be 
the  particular  seat  for  epidemics,  having  been  visited  by 
seventy  from  1833  to  1880,  the  territory  invaded  extend- 
ing from  Louisiana  to  Greenland.  Holmes  says  (1854): 
"Nearly  every  year  we  hear  of  it  either  in  Michigan, 
Wisconsin,  or  Minnesota  ;  it  also  occurs  in  the  wet,  cold 
spring  months  in  Louisiana  and  Texas."  Seven  of  these 
epidemics  were  in  New  England,  and  eighteen  in  the 
eastern  central  States.  This  disease  has  been  in  the  past 
limited  to  the  temperate  zones  of  both  hemispheres. 

We  have  various  accounts  of  its  occurrence  in  the 
warm  and  subtropical  climates  of  Turkey,  Asia  Minor, 
Syria,  Persia,  Algiers,  and  Egypt.  It  has  visited  Ice- 
land, Greenland,  and  the  Far6e  Islands,  according  to 
Martius  and  Lange.  Whether  the  purely  tropical  cli- 
mates are  exempt  from  erysipelas,  as  has  been  claimed, 
is  still  a  debatable  question,    and  conclusions  on  this 


point  should  be  drawn  with  great  caution.  Celle '  says 
he  did  not  see  a  single  case  during  seven  years  of  prac- 
tice in  Mexico.  Christie  is  reported  as  knowing  of  only 
one  case  in  a  practice  of  five  years  at  Zanzibar.  Mac- 
Kinnon and  other  authorities  of  India  say  that  it  is  a  rare 
disease  in  those  regions,  though  Annesley  and  Morehead 
say  that  traumatic  erysipelas  is  sometimes  common 
enough  to  become  an  epidemic.  Material  available  for 
correct  conclusions  regarding  the  infiuence  of  race  upon 
this  disease  is  very  meagre,  and  there  seems  to  be  much 
confusion  in  its  classification.  Tschudi  says  that  it  is 
much  more  common  in  the  "Puna"  regions  of  Peru 
(inhabited  by  Indians)  than  in  the  Eastern  Sierra. 

Cholera. — It  is  a  matter  of  difficulty  to  estimate  the 
influence  of  race  and  nationality  upon  this  disease.  The 
elements  that  enter  into  a  mixed  population  are  very 
variously  circumstanced  as  to  food,  drink,  habitation, 
and  living  in  general.  However,  there  seem  to  be 
some  grounds  for  the  common  belief  that  the  negro  race 
is  in  greatest  danger  from  the  disease.  Christie,  in  the 
London  Lancet,  1871,  says,  from  his  experience  in  the 
east  coast  of  Africa,  that  this  was  the  case  there.  At 
Dauban  and  Mauritius,  authorities  say  the  same.  With 
reference  to  Reunion,  Petit  and  Vinson  say  :  "  On  the  east 
coast  of  Africa  the  mortality  is  6.5  per  cent,  in  the  Hin- 
doo population,  10  per  cent,  in  the  Arab,  and  35  per  cent, 
among  the  negroes."  Again,  Bousargent  says  of  Mauri- 
tius, in  1819,  that  "twenty-two  thousand  negroes  died  in 
two  months  ;  likewise,  in  1854  the  African  race  presented 
by  far  the  largest  contingent  to  the  sick-list  and  death- 
rate."  At  this  same  place  and  time,  the  Chinese  who 
were  present  suffered  only  in  isolated  cases,  notwith- 
standing that  they  lived  in  the  districts  chiefly  affected. 

The  report  of  Petit,  of  Reunion,  in  regard  to  the  epi- 
demic of  1859,  says  :  "  They  fell  down  (the  negroes)  in  a 
stupor,  as  if  they  had  been  paralyzed.  .  .  .  Men  who 
were  in  full  vigor  and  life  immediately  before  were 
prostrated  in  the  course  of  three  or  four  hours."  In 
the  Dutch  East  Indies,  during  the  epidemic  of  1873,  the 
mortality  among  the  natives  was  35.3  per  cent,  of  the 
sick,  and  among  the  Europeans  51.5  per  cent.,  while  it 
was  nearly  60  per  cent,  among  the  negroes.  In  Ceylon, 
1859-67,  an  average  of  4.9  sickenpd  in  every  1,000  troops 
(European),  and  3.88  died  ;  wBile  the  numbers  among 
the  negroes  were  8.7  and  4.37  per  1,000. 

According  to  Walther,'  the  proportion  of  deaths 
among  the  population  of  Guadeloupe,  during  the  epidemic 
of  1865,  was  as  follows  :  Chinese,  3.7;  Hindoo  coolies, 
8.36  :  whites,  4.31 ;  mulattoes,  6.33  ;  and  negroes,  9.44. 

In  the  United  States  Army,  in  1866,  of  the  white 
troops,  77  in  each  1,000  were  attacked,  while  of  the 
blacks  185  per  1,000  suffered.  Anglo-Indian  physicians 
have  made  some  very  conflicting  reports  regarding  the 
occurrence  of  cholera  among  the, Hindoos  as  compared 
with  the  Europeans.  By  Bryden  and  Cunningham  the 
statement  is  made  that  the  disease  was  more  common 
among  Europeans  stationed  in  India  than  among  the 
Sepoys,  but  thei-e  are  reasons  to  think  that  these  differ- 
ences are  due  to  their  mode  of  life,  which  is  more  simple 
and  temperate  than  that  of  the  English,  rather  than  to 
race  peculiarities.  From  1861  to  1876  the  mortality  in 
Bengal  was,  for  Europeans,  3.13  per  1,000,  and  for  Se- 
poys, 4.27  per  1,000.  In  Punjab  it  was  for  Europeans, 
5.68  per  1,000,  and  for  Sepoys,  1.68,  showing  quite  a 
contrast  in  different  localities.  There  seems  to  be  no 
question  but  that  the  type  of  the  disease  is  the  same  in 
both  these  localities,  and  among  both  people. 

All  observers  are  in  accord  with  the  statement  that  the 
natives  of  Lower  India,  including  Siam,  Annam,  and  Bur- 
mah,  suffer  much  less  from  cholera  than  the  European 
settlers.  As  to  the  question  of  individual  resistance,  it 
has  been  found  that  this  is  directly  proportional  to  good 
hygiene  and  cleanliness,  experience  showing  that  groups 
and  classes  of  population  suffer  in  a  direct  ratio  to  the 
uuhealthfulness  of  their  surroundings. 

J.   Wellington  Byers. 

1  Popular  Science  Monthly.  ^  Gazette  des  H6pitaux,  August,  1886. 

3  PathologicR  Indice.  1848.  *  Hygiene  dee  Pays  chauds,  1848. 

6  Archives  de  M6decine  uavale,  1869. 
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REPRODUCTION.  To  the  growth  of  every  organism 
there  is  a  definite  limit,  and  until  that  limit  has  been 
reached  or  approached  the  material  gained  by  the  or- 
ganism by  the  assimilation  of  food-stuffs  is  applied  to 
its  increase  in  size  ;  but  as  soon  as  this  normal  limit  of 
size  is  approached  there  supervenes  a  tendency  toward 
a  separation  of  a  portion  of  protoplasm  to  form  a  new  in- 
dividual, more  or  less  similar  to  that  from  which  it  had 
its  origin.  In  this  way  extinction  of  the  species  is 
guarded  against,  and  this  process  of  separation  from  the 
parent  of  a  portion  of  its  substance  capable  of  leading  a 
more  or  less  independent  existence  is  termed  Reproduc- 
tion. 

Among  the  most  simple  forms  of  life  the  various  modi- 
fications of  the  reproductive  process  may  be  reduced 
fundamentally  to  such  a  simple  separation  of  a  portion 
of  the  tissues  of  the  parent  as  has  been  indicated  above, 
and  there  is  no  question  of  a  union  of  two  elements,  or 
gametes,  to  form  a  single  descendant.  In  forms  a  little 
higher  in  the  scale  of  life  there  is,  however,  such  a  union, 
and  since  in  this  process  there  is  required  the  co-opera- 
tion of  two  elements,  and  a  more  or  less  perfect  distinc- 
tion of  sex  is  indicated,  it  is  termed  the  sexual  method 
of  reproduction,  in  contradistinction  to  the  more  simple 
method,  which  is  known  as  the  non-sexual,  or  asexual. 

There  can  be  no  doubt  but  that  the  non-sexual  method 
Is  the  more  primitive  of  the  two,  but  even  in  forms  of  a 
relatively  very  low  grade  of  organization  the  sexual 
method  occurs,  and  as  one  ascends  the  scale,  both  in 
plants  and  in  animals,  one  finds  it  becoming  rdore  and 
more  important,  until,  finally,  as  a  means  of  perpetuating 
the  species  it  entirely  supplants  the  more  simple  method. 
In  the  majority  of  animals  and  plants,  however,  both 
processes  occur,  and  even  in  the  highest  forms  the  non- 
sexual method  is  to  be  observed  in  the  individual  cells  of 
■which  they  are  composed,  not,  however,  strictly  speak- 
ing, as  a  process  of  reproduction,  but  simply  as  a  mode 
of  growth.  In  multicellular  organisms  a  process  termed 
the  "physiological  division  of  labor"  occurs  in  all  but 
the  simplest  forms  ;  the  various  cells  composing  such 
an  organism  do  not  all  retain  all  the  functions  which  a 
simple  unicellular  organism  presents,  but  certain  cells 
take  upon  themselves  one  principal  function,  losing  to 
a  greater  or  less  extent  the  power  of  fulfilling  the  others. 
Thus  certain  cells  assume  the  function  of  assimilation 
for  the  entire  organism,  disregarding  the  other  functions, 
such  as  respiration,  motion,  sensation,  reproduction  of 
the  species,  etc.,  which  are  respectively  performed  by 
other  groups  of  cells.  Thus  these  various  cell-groups, 
or  organs,  each  with  a  different  function,  are  dependent 
one  upon  the  other,  and  are  united  to  form  an  organism 
whose  vital  activity  is  the  sum  of  the  vital  activities  of 
its  component  organs.  Now  the  function  of  reproduc- 
tion of  the  species  is  assigned  to,  or  assumed  by,  certaia 
definite  organs,  known  as  the  ovary  in  the  female  and  the 
testis  in  the  male  ;  but  the  individual  cells  of  the  other 
organs  retain,  for  a  time  at  least,  the  power  of  non-sexual 
reproduction,  whereby  new  cells,  similar  structurally 
and  functionally  to  those  from  which  they  originated,  are 
produced,  and  the  organ  and  the  organism  thus  increase 
in  size,  or  grow. 

Growth,  in  fact,  in  such  multicellular  forms,  depends 
essentially  upon  the  increase  of  the  number  of  cell  ele- 
ments of  which  the  organism  is  composed,  this  increase 
being  brought  about  by  the  division,  i.e.,  the  non-sexual 
reproduction,  of  the  cells  already  present.  The  differ- 
ence between  growth  and  reproduction  lies  simply  in  the 
fact  that  in  the  former  the  newly  formed  cells  do  not 
separate  themselves  from  their  fellows  and  lead  inde- 
pendent existences,  but  remain  in  organic  connection 
with  them  and  with  each  other  (see  article  on  Segmenta- 
tion). Hence  reproduction  has  been  well  defined  as  dis- 
continuous growth. 

Noa- sexual  Beproduction,  or  Agamogenesis.  —  This 
method  of  reproduction  is  essentially  the  division  of  the 
parent  organism  into  two  or  more  parts.  In  unicellular 
forms  the  new  parts  formed  are  necessarily  also  unicellu- 
lar, but  in  multicellular  organisms  the  parts  separated 
off  may  be  multicellular  and  include  cells  from  various 


regions  of  the  body.  The  process  is  best  illustrated, 
however,  by  what  take  places  in  unicellular  organisms, 
or  by  cases  in  which  a  single  cell  of  a  multicellular 
structure  reproduces  independently. 

The  simplest  form  of  the  process  is  that  of  fission,  or 
division,  in  which  the  parent  cell  splits  into  two  equal 
or  nearly  equal  daughter-cells.  This  is  the  commonest 
form  of  non-sexual  reproduction,  and  can  be  well  seen  in 
many  unicellular  organisms,  both  animal  and  vegetable. 
It  may  be  observed,  for  instance,  in  the  Monads,  in  the 


Fig.   5019. — Amceba   polypodia,   M.   Sch.  •  Reproducing    by    division. 
(After  F.  B.  Schulze.) 

Infusoria,  etc.,  among  animals,  and  in  the  Bacteria  and 
many  other  unicellular  Protophytes  among  plants.  It 
is  also  the  method  usually  followed  in  the  multiplication 
of  cells  occurring  during  the  growth  of  an  organism,  and 
can  be  readily  observed  in  the  developing  ovum  of  many 
animals  (see  article  on  Segmentation).  In  a  cell  about 
to  undergo  division  remarkable  changes  in  the  proto- 
plasmic contents  usually  occur,  affecting  principally  the 
cell-nucleus,  which,  after  passing  through  a  series  of 
usually  definite  changes  in  appearance,  shape,  and  ar- 
rangement of  its  constituent  molecules,  finally  divides 
into  two  parts,  which  separate  from  each  other,  and  fol- 
lowing this  division  of  the  nucleus  a  division  of  the  rest 
of  the  cell  takes  place.  This  is  well  seen  in  Pig.  5019, 
which  represents  a  unicellular  animal.  Amoeba  polypodia, 
in  various  stages  of  fission. 

The  other  modifications  of  non-sexual  reproduction 
may  be  regarded  as  variations  of  the  fission  process,  dif- 
fering only  in  the  manner  in  which 
the  division  takes  place.  Gemmation, 
or  Budding,  includes  a  number  of 
cases  in  which  the  part  to  be  separated 
forms  at  first  as  a  small  .outgrowth 
from  the  body  of  the  parent,  which 
outgrowth,  gradually  increasing  in 
size,  is  finally  constricted  off  from  the 
mother-cell.  A  good  example  of  this 
is  afforded  by  the  yeast  plant  {I'orula 
cerevisim)  as  shown  in  Fig.  5020,  which 
represents  a  stage  in  the  reproduction  of  that  plant. 
Not  unfrequently,  however,  the  bud  does  not  separate 
from  the  parent,  but  remains  more  or  less  intimately  con- 
nected with  it,  a  colony  being  thus  produced.  In  multi- 
cellular oi'ganisms  this  frequently  occurs,  the  gemmse. 


Fig.  6020.— Tor ula 
Cell.  Reproducing 
by  budding. 
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or  buds,  giving  rise  to  new  persons  or  individual  members 
of  a  colony,  and  being  usually  multicellular  also.  The 
buds  which  give  rise  to  the  branches  of  trees  are  exam- 
ples of  this,  since  a  tree  may  be  considered  a  colony  of 
stem-persons,  and  among  animals  the  Hydroids,  Corals, 
Polyzoa,  and  Tuuicates  furnish  numerous  examples  of 
the  same  process. 

Endogenous  cell  multiplication  constitutes  another  mod- 
ification of  the  non-sexual  method,  consisting  of  the  sep- 
aration of  the  protoplasmic  cell  contents  into  a  number 
of  parts.  The  process  of  separation  is  not,  however,  di- 
vision in  the  typical  sense,  but  consists  of  the  formation 
In  the  protoplasm  of  a  cell  of  a  number  of  centres  of  ag- 
gregation, which  may  or  may  not  be  represented  by  a 
nucleus,  and  around  each  of  which  a  portion  of  the  proto- 
plasm collects, 
forming  a  cell. 
This  method  is 
wellexemplified 
in  certain  fungi 
belonging  to  a 
group  termed 
the  Ascomyce- 
tes.''  Peziza,  the 
common  Cup- 
fungus,  maj'  be 
taken  to  illus- 
trate the  process 
(Fig.  5021). 
The  non-sexual 
spores  are 
formed  in  club- 
shaped  cells 
termed  asci, 
arranged  in  a 
layer,  usually 
brightly  c  o  1  - 
ored,  upon  the 
concave  surface 
of  the  cup-like 
structure.  These 
asci  when  first 
formed  are 
densely  filled 
with  granular 
pro t  oplasm 
which  contains 
a  single  nucleus 
(Fig.  5021,  a). 
This  soon  disap- 
pears, its  sub- 
stance being 
distributed 
throughout  the 
protoplasm,  which  becomes  richly  vacuolated  (o).  Cen- 
tres of  aggregation  (usually  eight  in  number)  soon  make 
their  appearance,  being  in  some  cases  preceded  by  the 
formation  of  nuclei,  one  for  each  centre,  and  around 
these  the  granular  protoplasm  collects  to  form  eight  oval 
spores  or  cells,  which  form  for  themselves  cell  walls, 
and  are  liberated  by  the  rupture  of  the  original  ascus 
wall. 

Among  animals  this  process  is  not  so  frequent  as  m 
plants,  but  nevertheless  is  to  be  seen  in  some  forms. 
The  spore  formation  in  some  of  the  unicellular  parasitic 
Gregarinida  appears  to  be,  to  a  certain  extent  at  any  rate, 
a  process  of  endogenous  cell  formation,  and  in  the  closely 
related  cell  parasites,  the  Coocidia,  it  is  of  the  same  nat- 
ure.- Among  the  latter  there  are  some  interesting  exam- 
ples, presenting  a  series  of  stages  between  ordinary  fission 
and  the  simultaneous  formation  of  a  number  of  cells 
from  the  mother-cell  protoplasm,  i.e.,  endogenous  cell 
multiplication.  The  number  of  spores  formed  by  the 
Coccidia  is  in  direct  proportion  to  the  size  of  the  individ- 
ual, the  larger  the  mother-cell  the  greater  the  number  of 
spores.  In  the  genus  Eimeria  the  contents  of  the  en- 
cysted mother-cell  form  a  single  spore  which  surrounds 
itself  with  a  delicate  wall,  while  in  Cyclospora  and  Im- 
spwa  the  number  of  spores  formed  by  each  mother-cell  is 


Fig.  5021. — Non-sexual  Reproduction  of  Peziza. 
(From  Sachs.)  a.  Young  ascus;  c,  d,  e,/,  stages 
in  development  of  ascospores. 


increased  to  two,  formed  by  a  simple  process  of  divi- 
sion, and  in  Ooccidium  omforme  from  the  epithelial  cells 
of  the  gall-duct  and  intestine  of  the  rabbit,*  four  spores 
are  formed,  probably  by  a  simultaneous  division  of  the 
contracted  protoplasmic  contents  of  the  encysted  mother- 
cell.  Finally,  in  other  larger  forms,  such  as  that  which 
occasions  relatively  large  cysts  in  the  kidney  of  the  frog, 
a  considerable  number  of  spores  are  formed  by  endoge- 
nous cell  multiplication.' 

The  case  of  Coccidium  is  especially  interesting.  What 
occurs  in  that  form  may  be  regarded  as  a  case  of  acceler- 
ation of  ordinary  fission,  and  many  cases  of  a  similar 
nature  might  be  referred  to.  For  instance,  we  know  that 
in  the  segmentation  of  an  ovum  the  various  planes  of  di- 
vision appear  regularly  in  sequence,  the  ovum  dividing 
at  first  into  two  parts,  each  of  these  then  into  two  more, 
and  so  on.  In  the  ova  of  the  Coelenterate  Renilla,  E.  B. 
Wilson  has  observed  a  remarkable  departure  from  the 
normal  sequence  of  the  divisions,  the  ovum  at  once  sep- 
arating into 'eight,  sixteen,  or  thirty-two  cells,  the  inter- 
mediate stages  being  omitted,  and  Brooks  has  observed  a 
somewhat  similar  acceleration,  not  carried,  however, 
quite  so  far,  in  the  ova  of  the  American  oyster.  It  is 
unnecessary  to  draw  attention  to  the  similarity  of  these 
cases  to  that  of  Ooccidium.  They  serve  to  indicate  the 
relation  which  endogenous  cell  multiplication  bears  to 
ordinary  fission. 

Encystmeni.— Before  leaving  the  subject  of  non-sexual 
reproduction,  attention  must  be  called  to  a  process  which 
frequently  accompanies,  or  rather 
precedes,  this  mode  of  reproduc- 
tion, especially  in  unicellular 
forms.  It  is  the  phenomenon  of 
encystment,  consisting  of  a  round- 
ing off  and  contraction  of  the  pro- 
toplasm of  which  the  individual 
is  composed,  followed  by  the  for- 
mation of  a  wall  or  cyst,  more  or 
less  resistant  and  non-conductive, 
within  which  the  organism  re- 
mains for  a  greater  or  less  length 
of  time  in  a  resting  condition 
(Fig.  5022).  It  does  not  seem 
likely,  however,  that  encystment 
had  originally  any  connection 
Fio.  5022.— Physomonas  So-  with  reproduction,  but  occuiTed 
ciaUs.  A  (Modified  from  under  widely  different  circum- 
Kent).  Individual^monad  J  ^^^^^^^^  ^j^j^^^  ^j,  f^,.  ^j^^  ^^^^^^_ 

Encysted  individual  whose  tion  of  the  Organism  and  the  pre- 
contentB  have  divided  into  servation  of  its  existence  when 
numerous  zoospores;    X  subjected  to  unfavorable  or  inju- 
rious conditions,  such  as  lack  of 
food,  moisture,  etc.,  or  (2)  when  the  organism  had  been 
supplied  with  and  had  ingested  a  large  amount  of  nutri- 
tive substance,  and  entered  into  a  resting  stage  for  the 
purpose  of  more  rapidly  and  efficiently  assimilating  the 
foodstuffs,  the  cyst  being  formed  perhaps  as  a  protection 
from  enemies. 

It  is  perhaps  in  connection  with  the  latter  case  that 
encystment  has  become  so  frequently  a  prelude  to  re- 
production. Lack  of  nutrition  results  in  the  impairment 
of  the  reproductive  processes,  and,  conversely,  abundant 
nutrition  favors  proliferation.  A  well-nourished  organ- 
ism which  has  entered  its  resting  stage  is  assimilating 
the  food-stuffs  it  has  ingested  without  any  such  loss  or 
expenditure  of  energy  as  it  would  suffer  were  it  active- 
ly moving  about,  and  is  consequently  under  most  favor- 
able conditions  for  reproduction.  Hence  has  arisen  the 
association  of  the  two  processes.  It  must  be  observed, 
however,  that  division  is  not  invariably  the  direct  sequel 
to  encystment,  even  when  the  latter  is  the  result  of  an 
excessive  supply  of  food-stuffs.  It  may  happen  that 
after  remaining  in  this  resting  stage  for  some  time  the 
organism  will  finally  issue  from  the  cyst  in  a  form  simi- 
lar to  that  which  it  possessed  before  being  enclosed,  but 


*  The  Coccidium  which  occurs  in  the  liver  cells  of  man  is  probably 
identical  with  this,  as  are  forms  occurring  in  several  different  kinds  of 
birds. 
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better  nourished  and  rejuvenated,  and  reproduction  by 
division  may  then  take  place.  Such  a  process  only 
serves,  however,  to  substantiate  the  theory  that  encyst- 
ment  and  reproduction  are  not  phenomena  originally  de- 
pendent upon  each  other. 

Sexual  Bejri-oduclion,  or  Qamogenesis. — Sexual  repro- 
duction consists  in  the  formation  of  two  kinds  of  repro- 
ductive cells,  a  union  of 
which  is  necessary  for  the 
development  of  a  new  or- 
ganism. In  the  simplest 
forms  of  the  process  there 
is  no  differentiation  of  the 
two  cells,  so  that  one  can 
readily  be  recognized  as  the 
fecundating  and  the  other 
as  the  fecundated  cell,  but 
both  the  eleraeots  are  essen- 
tially similar.  This  simple 
form  of  the  process  is  known 
as  conjugation,  and  is  well 
represented  in  some  of  the 
lower  plants,  for  instance 
in  the  genus  Spirogyra. 
This  consists  of  filaments 
usually  occurring  in  masses 
of  a  bright  green  color  in 
stagnant  water,  each  fila- 
ment being  composed  of  a 
number  of  elongated  cells 
placed  end  to  end,  and 
characterized  by  the  green 
coloring  matter,  chloro- 
phyll, being  arranged  in  one 
or  more  spiral  bands.  When 
about  to  conjugate,  pro- 
cesses grow  out  from  the 
walls  of  the  cells  of  adja- 
cent filaments  (Fig.  5033,  a), 
which,  increasing  in  length, 
finally  come    into   contact  pic.  5023.— Oonjngation  of   Pila- 

(Fig.  5023,  V).  By  the  ab-  ments  of  Splrogyra  longata.  a, 
sorption   of  the   cell  wall  of       Beginning  of  formation   of    pro- 

each  process  at  the  point  t^t! 
of  contact,  a  canal  uniting 
two  cells  is  formed.  In  the  meantime  the  contents  of 
each  cell  engaged  in  the  process  have  contracted  to  a 
rounded  mass,  and  after  the  establishment  of  the  con- 
necting canal  one  of  these  masses  flows  over  through 
the  canal  into  the  other  cell,  and  unites  with  the  proto- 
plasmic mass  with  which  it  comes  into  contact  there  (Fig. 
5034,  A,  a).     The  single  spore  so  formed  surrounds  itself 


h,    the  processes  in   con- 
(From  Saclis.) 


Fig.  6024. — Conjugation  of  Spirogyra  longata.  (From  Sachs.)  A, 
Protoplasm  passing  from  one  cell  to  the  other  at  a  ;  B,  spores  result- 
ing from  conjugation. 

with  a  more  or  less  dense  wall  (Fig.  5034,  B),  and  after 
remaining  for  a  length  of  time  in  this  condition  germi- 
nates, if  circumstances  be  favorable,  and  develops  into  a 
Spirogyra  filament  similar  to  those  from  which  it  arose. 
In  the  majority  of  cases,  however,  there  is  a  well- 


FlG.  5025.— Female  Reproductive 
Organs  of  Punaria  hygron\et- 
rica.  (From  Sachs.)  ^,  a  clus- 
ter of  archegonia  (a)  at  apex  of 
stem,  surrounded  by  leaves  (6) ; 
B,  archegonium  magnified ;  C, 
apex  of  fertilized  archegonium. 


marked  difference  between 

the  two  uniting   bodies   or 

gametes,    as    they    may    be 

called.     One  is  termed  the 

female  gamete  or  ovum,  and 

is  the  larger  fecundated  cell, 

usually  incapable  of  motion  ; 

while  the  other,   the    male 

gamete  or  spermatozoon  is, 

as  a  rule,  much  smaller,  and 

capable  of  active  movement, 

and  is  the  fecundating  cell. 
Among  animals   the    ova 

and  spermatozoa  are  formed 

at  certain  definite  points  by 

the  modification   of   certain 

cells    of    the    germ    layers. 

Among  the  coslenterates,  the 

ova  cells  are  derived,  in  some 

cases,  from  the  ectoderm,  and 

in  others  from  the  endoderm ; 

but  in  higher  forms  it  is  usu- 
ally certain  cells  of  the  me- 
soderm which  assume  the  re- 
productive   function,   being 

aggregated      into      definite 

masses,  termed  the  ovaries 

or  testes,  according  as  they 

are    female    or   male.     The 

gametes  when  mature  are, 

in  the  majority  of  cases,  de- 
hisced into  the  pleuro-perito- 

neal  cavity,  and  make  their 

vpay  to  the  exterior  by  ducts, 

usually    specially    modified 

portions  of  the  excretory  ap-. 

paratus.     In  most  cases  the 

ova  are  fertilized  after  they 

have  reached   the    exterior, 

though  frequently  the  union 

of  the  two  gametes  takes  place  within  the  body  of  the 

female  parent. 

In   plants    possessing  well-marked  male  and  female 

gametes,  as,  for  instance,  the  mosses,  the  male  gametes 
are  minute  mobile  bodies  devel- 
oped in  the  cells  of  a  special  or- 
gan, known  as  an  antheridium 
(Fig.  5026,  A).  This  consists  of 
an  external  envelope  formed  of  a 
single  layer  of  cells,  and  an  inter- 
nal mass  of  cells  in  which  the 
male  gametes  are  formed.  When 
these  are  mature  the  walls  of  their 
parent  cells  break  down  and  dis- 
appear, and  the  gametes  are  thus 
set  free  in  the  interior  of  the  an- 
theridium, and  on  the  bursting  of 
its  outer  envelope  they  pass  to  the 
exterior.  The  female  gamete  is 
enclosed  in  a  special,  usually  flask- 
shaped  organ,  the  archegonium 
(Fig.  5035),  which  likewise  con- 
sists of  an  external  envelope  en- 
closing a  single  axial  row  of  cells. 
The  lowermost  of  these  becomes 
the  female  gamete,  and  the  others 
finally  degenerate  and  are  trans- 
formed into  a  mucilaginous  mass 
filling  the  neck  of  the  flask, 
through  which  the  male  gametes 
make  their  way  to  come  into  con- 
tact with  the  female  element. 
Only  a  single  gamete  is  thus 
formed  in  each  archegonium, 
while  the  number  of  spermato- 
zoids  in  each  antlieridium  is  usu- 
ally very  great. 

The  arrangement  just  described 
may  be  regarded  as  typical  for 


Fig.  B026.  -  Male  Reproduc- 
tive Organ  of  Funaria 
hygrometrica.  (From 
Sachs.)  A,  antheridium ; 
a,  the  male  gametes  escap- 
ing ;  B,  a  male  gamete  en- 
closed within  the  parent 
cell,  b,  and  free,  c. 
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plants,  but  in  the  higher  forms,  the  gymnosperms,  or 
cone-bearers,  and  angiosperms,  or  flowering  plants,  many- 
complications  have  arisen  which  -will  be  alluded  to  under 
the  heading  of  "  Alternation  of  Generations,"  but  for  the 
detail  the  reader  must  be  referred  to  botanical  text- 
books. *■' 

The  Relation  of  Sexual  to  Non-sexual  Reprodudion. — At 
first  sight,  it  would  seem  that  these  processes  were  quite 
distinct  one  from  the  other,  and  could  have  no  connection 
with  each  other.  By  studying  the  reproductive  processes 
exhibited  by  the  lower  forms  of  life,  a  very  gradual  pas- 
sage from  one  to  the  other  can,  however,  be  observed, 
and  an  account  of  some  of  these  processes,  both  in  plants 
and  in  animals,  will  be  given. 

In  discussing  the  modifications  of  non-sexual  reproduc- 
tion, no  mention  was  made  of  the  fact  that  the  newly 
formed  cells  or  spores  are  in  many  cases  slightly  different 
from  the  parent-cells  which  give  rise  to  them,  the  differ- 
ence consisting  in  the  possession  by  the  progeny  of  pro- 
toplasmic processes,  termed  flagella,  by  the  movement 
of  which  locomotion  is  possible.  The  simplest  mode  of 
formation  of  these  motile  zoospores,  as  they  are  termed, 
is  to  be  seen  in  a  unicellular  plant,  Protococcus,  common 
in  moist  situations,  which  in  its  non-motile  condition 
consists  of  a  minute  spherical  mass  of  protoplasm  having 
intermingled  with  it  green  or  red  coloring  matter,  and 
provided  with  a  nucleus  and  a  cell-wall  composed  of 
cellulose — a  typical  plant-cell  in  fact.  It  reproduces 
rapidly  by  division  under  favorable  conditions,  forming 
patches  sometimes  covering  comparatively  large  areas, 
and  under  certain  circumstances  passes  into  a  motile 
stage.  The  protoplasm  withdraws  itself  from  the  cell- 
wall,  and  develops  two  long  flagella,  and  by  the  bursting 
of  the  cell-wall  the  entire  contents  are  set  free  as  a  mo- 


Fia.  5027.— ProtococcuB.    (a  and  b  after  Howes.)    a,  Besting  stage;  b, 
zoospore ;  c,  zoospore  before  it  has  left  the  cell-wall. 

tile  zoospore  (Fig.  5037,  J)  which,  after  swimming  about 
for  a  while,  settles  down,  absorbs  its  flagella,  forms  a  cell- 
wall  around  itself,  and  returns  to  the  resting  stage  from 
which  it  originated. 

This  process  cannot  strictly  be  termed  reproductive, 
but  is  probably  for  the  purpose  of  dissemination  of  the 
individuals  composing  a  group  which  is  enlarging  un- 
duly in  proportion  to  the  amount  of  nutrition  obtainable 
in  the  locality  to  which  it  is  confined.  By  means  of  the 
zoospore  stage  individuals  are  enabled  to  wander  some 
distance  from  their  fellows,  and  so  all  are  relieved  from 
a  too  intense  struggle  for  existence. 

In  many  cases,  however,  this  formation  of  zoospores  is 
associated  with  reproduction  by  division;  as,  for  instance, 
in  the  filamentous  alga  known  as  Ulothrix,^  which  oc- 
curs frequently  in  considerable  quantities  in  fresh-water 
ponds  and  streams.  Each  plant  consists  of  a  green  fila- 
ment, composed  of  a  number  of  cells  arranged  in  a  single 
row,  the  basal  cell  being  modified  to  forni  an  organ  of 
attachment.  Each  cell  of  the  filament  may  be  compared 
to  a  Protocoeeus  cell,  the  entire  filament  being  equivalent 
to  a  filamentolis  colony  of  protococci.  The  process  of 
fission  is  limited  to  growth,  the  new  cells  formed  by  this 
process  not  separating  and  leading  independent  exist- 
ences, but  remaining  in  connection  and  so  producing  an 
increase  in  the  length  of  the  filament.  The  reproduction 
consists  of  the  formation  of  zoospores.  In  certain  cells  of 
the  Ulothrix  filament  the  entire  contents  become  converted 
into  a  single  large  zoospore  with  four  flagella  (Fig.  5028, 
2),  the  process  being  in  this  case  similar  to  what  occurs  in 
Protococcus;  but  in  other  cases  the  cell-contents  divide  into 
two,  four,  eight,  sixteen,  thirty-two,  or  more  parts  (Fig. 


5028,  1  b,  c,  d,  e),  each  of  which  becomes  a  zoospore,  the 
smaller  ones  or  microzoospores,  i.e.,  those  formed  by  the 
division  of  the  cell-contents  into  sixteen  or  more  parts 
differing  from  the  larger  macrozoospores,  in  addition  to 
their  size,  in  having  only  two  flagella  instead  of  four 
(Fig.  5028,  3  a).  After  swimming  about  for  a  while,  the 
macrozoospores  settle  down,  withdraw  their  flagella,  and 
germinate,  producing  a  new  Ulothrix  filament.  Some  of 
the  microzoospores  do  the  same,  the  growth  of  the  re- 
sulting filaments  being,  however,  slower  than  in  the  case 
of  the  larger  spores  ;  but — and  this  is  the  important 
point — a  considerable  number  of  the  microzoospores  con- 
jugate (Fig.  5028, 3  b,  c)  with  others  before  settling  down. 


Fig.  5028. — Conjugation  of  Micro- 
zoospores of  Ulothrix.  (Altered 
from  Dodel-Port.)  1,  Reproduc- 
ing filament  of  Ulothrix ;  a,  b, 
escaping  macrozoospores ;  c,  for- 
mation of  four  macrozoospores  ; 
d,  e,  formation  of  microzoo- 
spores ;  2,  macrozoospore ;  .3,  con- 
jugation of  microzoospores. 

the  resulting  spore  (zygospore)  producing  a  filament 
stronger  than  that  which  arises  from  a  single  micro- 
zoospore. 

It  is  interesting  to  note  (1)  that  this  process  of  conju- 
gation is  not  a  universal  one  with  the  microzoospores,  but 
to  a  certain  extent  may  be  regarded  as  a  chance  union  ; 
(2)  that  the  zoospores  which  conjugate  are  exactly  similar 
as  far  as  can  be  seen — that  is  to  say,  there  is  no  sexual  dif- 
ferentiation ;  and  (3)  that  there  seems  to  be  a  disinclina- 
tion, if  it  may  be  so  called,  for  two  zoospores  derived 
from  the  same  original  cell  to  conjugate.  Dodel-Port, 
who  made  a  very  thorough  study  of  this  form,  states  that 
he  never  saw  two  zoospores  from  the  same  parent-cell 
conjugate.  The  significance  of  this  fact  will  be  treated 
of  hereafter. 

A  slightly  higher  stage  in  the  differentiation  of  sexual 
reproduction  is  to  be  found  in  Eetocarpvs.^  This  alga, 
like  Ulothrix,  produces  in  certain  cells  a  single  zoospore 
which  germinates  without  conjugation.  Other  cells, 
however,  give  rise  to  large  numbers  of  zoospores,  which 
structurally  are  all  similar,  but  are  evidently  different 
physiologically.  They  are  small  masses  of  protoplasm 
provided  with  two  flagella,  one  of  which  is  directed  for- 
ward in  swimming  and  one  backward.  Some  of  these 
gametes  after  liberation  swim  about  for  a  comparatively 
short  time  only,  then  settle  down,  withdraw  their  flagella, 
and  assume  a  somewhat  pyriform  outline  (Fig.  5029, 1,  f). 
Others,  however,  continue  to  swim  about  for  a  much 
longer  period,  and  apparently  tend  to  collect  together  in 
small  groups.  If  such  a  group  (Pig.  5029,  II)  be  care- 
fully examined,  it  will  be  found  to  possess,  as  the  centre 
of  attraction,  one  of  the  gametes  which  have  early  re- 
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FiQ.  5029. — Reproduction  of  Ectocarpns, 
(From  Berthold.)  I,  Female  gamete; 
a  to/",  changes  undergone  in  Rettling 
down ;  II,  group  of  male  gametes  col- 
lected round  a  female  gamete  ;  III, 
conjugation  of  gametes. 


linquished  their  locomotive  powers.  The  anterior  fla- 
gellum  of  each  of  the  motile  gametes  is  directed  toward 
the  sessile  individual,  and  after  a  time  one  becomes  en- 
tangled with  or  adheres 
to  the  latter,  and  is 
gradually  absorbed  by 
it,  the  gamete  to  which 
it  belongs  being  thus 
drawn  closer  and  closer 
to  the  attracting  ga- 
mete, until  finally  con- 
jugation of  the  two  oc- 
curs (Fig.  5029,  III). 

In  this  process  a 
differentiation  toward 
sexuality  is  to  be  seen. 
Of  the  "originally  sim- 
ilar gametes,  those 
which  quickly  become 
sessile  are  to  be  consid- 
ered female  gametes, 
while  the  others,  which 
retain  for  a  longer  pe- 
riod the  power  of  lo- 
comotion, are,  on  the 
other  hand,  to  be  re- 
garded as  male  ga- 
metes. 

In  OMttma,'"  another 
marine  alga  of  simple 
structure,  a  still  more 
perfect  differentiation 
of  the  male  and  female 
gametes  occurs,  the 
former  being  many 
times  smaller  than  the  latter  ;  and  from  this  the  passage 
is  easy  to  such  a  form  as  the  fresh-water  filamentous  alga 
(Edogonium,  in  which  the  female  gamete  does  not  leave 
the  enlarged  cell  whose  contents  have  been  transformed 
into  it,  but  is  there  sought  for,  and,  access  having  been  ob- 
tained through  an  opening  in  the  cell-wall,  is  fertilized 
by  the  smaller,  motile,  male  gamete.  The  differentiation  ■ 
of  sex,  so  far  as  the  reproductive  elements  are  concerned, 
really  goes  no  further  than  this  in  plants,  almost  all  com- 
plications met  with  in  the  higher  and  more  specialized 
forms  being  either  of  a  protective  nature,  or  concerned 
with  the  phenomenon  of  alternation  of  generations  which 
will  be  described  later.  SuflScient  has  been  given,  how- 
ever, to  indicate  the  very  perfect  series  presented  by 
plants,  from  the  simplest  non-sexual  methods  of  repro- 
duction to  the  very  complicated  sexual  processes  exhibited 
by  the  higher  forms  of  plant  life.  Of  course,  it  must  be 
understood  that  the  variations  in  the  details  of  the  process 
of  reproduction  are  almost  numberless,  and  although 
there  are  many  offsets  from  the  main  line  of  progress 
which  has  been  indicated  above,  still  in  all  the  same  fun- 
damental principles  are  concerned. 

In  the  animal  kingdom  a  somewhat  similar  passage  from 
the  non-sexual  to  the  sexual  process  can  be  traced,  but 
perhaps  in  not  quite  so  complete  a  manner  as  in  the  lower 
forms  of  plant  life.  In  the  unicellular  protozoa,  simple 
division  is  au  almost  universal  mode  of  reproduction, 
occurring  in  the  simplest  forms,  such  as  Protarrusba,  and 
in  the  most  highly  organized  infusoria.  In  some  forms 
of  the  flagellata  it  is  the  only  method  known.  In  other 
members  of  the  same  group,  by  a  repetition  of  the  fission 
processes  from  an  original  individual  organism,  a  number 
of  descendants  are  produced  which  ultimately  separate 
and  pursue  an  independent  existence.  Such  processes 
form  an  easy  transition  to  what  occurs  in  some  of  the 
chlamydomonadina,  a  family  of  the  flagellata,  some  of 
whom  present  not  a  little  similarity  to  the  lower  plants 
in  their  modes  of  reproduction,  and  in  the  possession  of 
chlorophyll.'  A  preliminary  of  the  reproductive  process 
in  these  forms  is  usually  the  encystment  of  the  originally 
free-swimming  chlamydomonad  ;  the  next  step  is  the  di- 
vision of  the  contents.  In  Polytoma  this  usually  results, 
by  a  repetition  of  the  process  of  division,  in  the  forma- 
tion of  four  or  eight  similar  jsarts.     By  the  rupture  of 


the  wall  of  the  cyst  these  young  polytomas  swim  away 
and,  usually  a  few  hours  after  obtaining  their  freedom, 
conjugate  with  each  other,  or  with  similar  organisms 
from  other  cysts.  There  is  an  entire  absence  of  differ- 
ence of  size  in  the  two  gametes  which  take  part  in  the 
conjugative  act. 

This  is  not  the  case,  however,  in  the  genus  Ghlamy- 
domonas.  In  one  at  least  of  its  species,  the  cyst  contents 
break  up,  in  some  cases  with  two  or  four  parts,  in  others 
with  eight.  When  they  are  liberated  conjugation  takes 
place,  and  according  to  one  observer,  only  between  the 
smaller  forms,  microgonidia,  whicli  are  formed  by  the  di- 
vision of  the  cyst  contents  into  eight  parts.  If  this  be  a 
fact,  it  forms  a  stage  in  the  evolution  of  sexual  reproduc- 
tion corresponding  very  closely  to  that  offered  by  tlloihrix 
among  plants.  Another  author,  however,  asserts  that 
the  conjugation  takes  place  between  the  larger  gametes 
or  macrogonidia  and  the  microgonidia,  which  would  in- 
dicate that  the  process  had  nearly  reached  the  condition 
exhibited  in  GuUeria.  There  is  not,  however,  so  great 
an  amount  of  difference  in  size  of  the  gametes  observ- 
able in  Chlamydoinonas  as  in  Gutleria. 

In  this  respect  another  chlamydomonad,  Phacoius  len- 
ticularis  (Fig.  5030,  1),  is  more  advanced.  The  macro- 
gonidia in  this  species  are  formed  by  division  into  two 
or  four  parts  (Fig.  5030,  2),  while  In  the  formation  of  the 


Fig.  5030.— Phacotus  lenticularis.  Ehrh.  (From  Biitschliin  Bronn.)  1, 
An  individual  viewed  from  flat  surface  ;  n,  nucleus  ;  scA,  shell.  2, 
Microgonidia  with  two  macrogonidia,  the  latter  still  retaining  the 
capsule.  Above  is  the  raptured  shell  of  the  mother-cell,  from  which 
they  were  formed. 

microgonidia  the  number  of  the  parts  formed  is  sixty- 
four.  Whether  in  this  case  the  conjugation  takes  place 
between  the  microgonidia  only  or  between  micro-  and 
macrogonidia  only,  or  irregularly,  seems  to  be  uncer- 
tain. 

The  facts  given  above  are  by  no  means  complete,  but 
they  represent  fairly  the  information  as  to  the  develop- 
ment of  sexual  reproduction  in  animals  which  we  pos- 
sess. Taking  them  in  connection  with  what  has  been 
described  for  the  lower  plants,  it  is  evident  that  the  dis- 
tinction drawn  between  the  non-sexual  and  the  sexual 
processes  of  reproduction  is  merely  an  arbitrary  one,  the 
two  processes  merging  into  one  another  very  gradually. 
Since  the  non-sexual  method  is  the  only  one  presented  by 
the  lowest  forms  of  life,  we  must  conclude  that  it  is  the 
more  primitive  process,  and  that  the  sexual  method  has 
been  developed  from  it.  How  this  development  has 
been  brought  about  can  be  imagined  from  what  occurs 
in  Tlloihrix.  It  is  evident  that  the  greater  the  numbSr 
of  the  spores  produced,  the  greater  will  be  the  chance  of 
some  of  them  escaping  the  many  causes  of  destruction 
to  which  they  are  exposed,  and  accordingly  the  tendency 
under  natural  selection  will  be  toward  plants  and  ani- 
mals producing  as  large  a  number  of  spores  as  possible. 
But  facts  show  that  the  smaller  the  spore  (that  is,  rela- 
tively to  its  fellows)  the  less  sapid  and  vigorous  is  the 
growth  of  the  young  plant  or  animal  to  which  it  gives 
rise,  and,  accordingly,  the  increase  beyond  a  certain 
limit  will  become  disadvantageous,  and  there  will  conse- 
quently be  two  opposing  influences  at  work  ;  on  the  one 
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hand  there  will  be  an  advantage  gained  by  the  produc- 
tion of  a  large  number  of  offspring,  and  on  the  other 
hand  the  loss  of  vigor  due  to  the  smallness  of  the  nu- 
merous spores  will  prove  disadvantageous. 

Conjugation,  however,  now  steps  in,  and  the  difficulty 
arising  from  the  minuteness  of  the  numerous  spores  is 
obviated,  but  the  number  of  ofEspring  produced  is  di- 
minished. Conjugation,  however,  affords  many  great 
advantages  to  compensate  for  this  loss  in  numbers,  which, 
moreover-  need  not  be  so  very  great,  since  the  gametes 
may  be  reduced  considerablj'  below  the  minimum  size  of 
the  nou-conjugating  spores  which  can  develop.  It  per- 
mits, in  the  first  place,  cross-fertilization,  i.e.,  the  union 
of  gametes  formed  originally  in  distinct  cells,  or  even  in 
the  cells  of  different  parent  plants,  a  process  whose  ad- 
vantages will  be  discussed  later.  Secondly,  as  a  result 
of  the  union  of  the  two  gametes,  a  renewal  of  the  vigor 
of  each,  or  a  rejuvenescence,  is  produced,  as  is  indicated 
by  what  has  beeu  observed  in  the  Infusoria.  Two  in- 
dividuals of  a  species  of  Paramm^um,ioT  instance,  come 
together  and  fuse  by  their  anterior  extremities.  In  this 
state  they  remain  for  a  considerable  length  of  time,  dur- 
ing which  a  rearrangement  of  the  nuclear  substance 
takes  place,  and  finally  the  two  individuals  separate,  to 
all  appearance  the  same  as  before  the  conjugation,  but 
in  reality  rejuvenated.  Thirdly,  as  Weismann  has 
pointed  out,  the  sexual  method  "  will  tend  to  preserve 
the  inherited  individual  variability  of  the  unicellular  in- 
dividual or  gamete,  will  increase  it,  and,  by  uniting  it  in 
ever-new  combinations,  will  allow  of  the  possibility  of 
the  adaptation,  under  natural  selection,  of  the  species  to 
new  conditions  of  existence."  In  connection  withi  this 
may  be  mentioned  the  interesting  suggestion  of  Hatschek 
as  to  the  part  played  by  sexual  reproduction  in  the  elim- 
ination of  disease.  By  the  non-sexual  method  any  or- 
ganic disease  will  naturally  be  transmitted  from  genera- 
tion to  generation  unimpaired  ;  but  sexual  reproduction, 
by  uniting  diseased  gametes  with  more  vigorous, 
healthy  ones,  will  tend  to  reduce  the  extent  of  the 
trouble,  and  will  finally  eradicate  it. 

Alternation  of  Generations. — The  complete  differentia- 
tion of  the  sexual  mode  of  reproduction  does  not  neces- 


FlG.  5031. — A,  Sporangium  of  Fern.    B.  Prothallinm  of  Fern  ;  Ar.,  archego] 
An,  autheiiditun  ;  Bh,  rhizoids.    (After  Wiesner. ) 

sarily  result  in  the  suppression  of  the  non-sexual  method, 
but  in  most  plants  and  in  many  animals  both  methods 
obtain. 

A  good  example  of  this  is  afforded  by  the  ferns.  In 
the  common  Bracken  {Pteris  aquilina),  for  instance,  at  a 
certain  time  of  the  year  there  can  be  found  on  the  under 


surfaces  of  the  leaflets,  close  to  the  margin,  small,  brown, 
stalked  bodies,  arranged  in  confluent  groups  and  pro- 
tected  by  the  reflexion  of  the  edges  of  the  leaflets. 
These  bodies,  sporangia  (Fig.  5031,  A),  which,  collective- 
ly, are  known  to  gardeners  as  the  "  fruit,"  contain  spores, 
and,  when  mature,  burst,  allowing  the  spores  to  fall  to 
the  ground.  Should  the  conditions  prove  favorable, 
these  spores  germinate  and  give  rise,  ndt  to  another 
fern,  but  to  a  flat,  heart-shaped,  multicellular  structure, 
technically  known  as  a  prothallium  (Fig.  5031,  B).  Upon 
the  under  surface  of  this  organs  of  reproduction,  arche- 
gonia  i^Ar)  and  antheridia  {An),  develop,  and  from  the 
fertilized  germ-cells  of  the  archegonia  ferns  develop. 
In  this  process  we  have  a  typical  example  of  the  phe- 
nomenon known  as  alternation  of  generations. 

In  these  plants  and  in  all  "  above  them  in  the  scale  of 
organization,  there  is  a  regular  alternation  of  generations 
of  such  a  kind,  that  twice  in  the  life-history  the  plant  is 
represented  by  a  single  cell,  a  spore,  which  in  the  one 
case  has  been  produced  asexually,  and  in  the  other  sex- 
ually ;  the  asexually  produced  spore  gives  rise  to  the  sex- 
ual generation ;  the  sexual  generation  produces  the 
sexually  produced  spore  ;  the  sexually  produced  spore 
gives  rise  to  the  asexual  generation,  which  again  pro- 
duces spores  asexually"  (Vines).* 

In  higher  plants  the  alternation  becomes  somewhat 
obscured  by  the  development  of  sexuality  in  the  non- 
sexual spores,  and  by  the  reduction  of  the  sexual  gen- 
eration or  prothallium.  Thus,  in  Selaginellas  the  non- 
sexual spores  are  of  two  kinds,  small  microspores  which 
give  rise  only  to  male  prothallia,  and  larger  macrospores 
from  which  female  prothallia  are  developed.  The  pro- 
thallia in  these  cases  are  very  much  reduced  in  size,  so 
much  so  that  they  hardly  protrude  outside  the  ruptured 
spore-walls,  and  in  the  gymnosperms  and  flowering 
plants  the  reduction  reaches  a  still  greater  extent.  The 
homologue  of  all  the  parts  concerned  in  the  alternation 
have,  however,  been  made  out  in  the  pollen  grains  and 
ovules  of  the  plants  belonging  to  these  groups,  so  that  in 
them,  as  well  as  in  the  fern,  the  phenomenon  of  alterna- 
tion of  generation  occurs.  "What  we  term  a  rose  or  an 
oak  is  the  non-sexual  generation,  the  sexual  generation, 
or  prothallium,  being  almost  or  quite  abort- 
ed in  the  case  of  the  microspore  or  pollen 
grain,  and  in  the  female  spore,  or  ovule, 
does  not  form  an  independent  plant,  but  is 
confined  within  the  nucleus  of  the  ovule. 
Those  interested  in  tracing  out  in  the  cone- 
bearing  and  flowering  plants  the  homo- 
logues  of  the  various  parts  must  be  referred 
to  the  botanical  text-books  already 
mentioned. 

In  the  animal  kingdom  the  phe- 
nomenon plays  by  no  means  so  im- 
portant a  part  as  among  plants,  but 
nevertheless  it  is  occasionally  to  be 
seen.     In  its  perfect  form  it  is  repre- 
sented by  the  Hydroids,  which  are 
delicate,  lowly  organized  forms,  for  the  most 
part  marine  in  their  habitat.'    They  are  colony- 
forming  animals,  i.e.,  the  original  individual, 
or  polyp,  as  it  is  called,  produced  from  the 
ovum,  gives  rise  to  a  second  polyp-individual 
by  budding.      This  eventually  becomes   an 
adult,  retaining,  however,  its  connection  with 
its  parent,  and  in  its  turn  produces  another 
polyp-individual,  and  so  the  process  goes  on 
until  a  colony,  consisting  usually  of  a  considerable 
number  of  individuals,  all  in  organic  connection,  is 
formed.    Frequently  all  the  individuals  of  one  colony 
„;,.  are  not  similar,  but  a  physiological  division  of  labor 
occurs  among  them,  some  being  nutritive  polyps, 
others  becoming  specialized  for  offence  or  defence, 
while  others  again  become  reproductive  polyps. 

These  last  give  rise  by  budding,  i.e.,  non-sexually,  to 
a  number  of  bell-shaped  structures  known  asmedusiE,  or 
popularly  "  jelly-fish,"  which  in  most  cases  are  set  free 
and  swim  about  for  a  greater  or  less  length  of  time.  In 
these  are  developed  the  sexual  reproductive  organs,  the 
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ovaries  and  testes  occurring  in  different  individuals,  and 
as  the  result  of  the  fertilization  of  the  ovum  another 
polyp  is  produced  and  another  colony  started.  Here  we 
have  true  alternation  of  generations,  the  medusffi  being 
the  sexual  generation  produced  nousexually  by  the  re- 
productive polyps. 

In  few  cases,  however,  is  the  phenomenon  so  well  ex- 
emplified among  animals  as  in  these  forms.  More 
usually  when  it  occurs  it  consists  of  a  succession  of  a 
number  of  non-sexual  generations,  the  appearance  of  the 
sexual  individuals  being  determined  by  the  occurrence 
of  unfavorable  conditions,  such  as  the  approach  of  cold 
weather  and  the  consequent  loss  of  nutrition  (see  section 
on  Parthenogenesis). 

Heterogony. — In  certain  animals  a  phenomenon  nearly 
related  to  alternation  of  generations,  but  in  reality  dis- 
tinct from  it,  occurs.  It  has  been  termed  heterogony  by 
R.  Leuckart,  and  consists  of  the  occurrence,  in  the  cycle 
of  development,  of  individuals  differing  in  structure  from 
the  parent  forms  and  existing  under  special  conditions 
of  nutrition.  A  characteristic  instance  of  this  phenome- 
non is  to  be  seen  in  certain  parasitic  nematode  worms, 
as,  for  instance,  in  the  Ascaris  nigrovenosa,  which  occurs 
in  one  of  its  stages  in  the  lungs  of  the  frog.  In  this 
stage  the  parasites  are  usually  regarded  as  females,  but 
also  possess  spermatozoa,  which  are  developed  in  special 
genital  tubes  earlier  than  the  ova.  Fertilization  takes 
place  within  the  body  of  the  parent,  and  the  young  un- 
dergo development  there,  the  reproduction  being  vivip- 
arous. The  individuals  of  this  generation  make  their 
way  to  the  intestine  of  the  frog,  and  are  passed  to  the  ex- 
terior with  the  faeces,  and  in  moist  earth  or  in  water 
quickly  assume  their  adult  form,  which  differs  from  that 
of  the  parents  and  is  known  as  the  Rhabditis  form.  In 
this  stage  the  animals  are  bisexual,  and  the  fertilized  fe- 
males give  rise  to  from  two  to  four  embryos,  which  be- 
come free  in  the  body  cavity  of  the  mother  and  feed  upon 
her  organs,  which  degenerate  into  a  granular  detritus. 
When  mature  these  forms  make  their  way  into  the  hmgs 
of  the  frog,  and  the  cycle  of  development  is  completed. 

In  another  form,  Leptodera  appendiculaia,^^  which  is 
parasitic  on  the  red  slug  {Arion  empiricorum),  several 
Rhabditis  generations  may  succeed  each  other,  otherwise 
the  process  is  essentially  the  same  as  in  Ascaris. 

In  some  Lepidoptera  and  Spiders  a  phenomenon  occurs, 
termed  "seasonal  dimorphism,"  which  is  essentially  a 
heterogony  of  a  lesser  degree  than  that  just  described. 
In  certain  Malayan  Papilios,"  two  or  more  different 
forms  of  females,  each  differing  very  decidedly  in  struct- 
ure and  coloration  from  the  others,  occur,  as  in  P.  Pau- 
mon  (Wallace).  Our  North  American  P.  Qlauous  is  a 
dimorphic  female  of  P.  Turnus. 

Parthenogenesis. — In  ovum-producing  animals  and 
plants  it  is  the  rule  that  fusion  with  the ,  spermatozoon 
must  occur  before  the  ovum  can  develop  to  the  adult 
form.  Exceptions  to  this  rule  occur,  however,  especially 
among  animals,  an  ovum  being  produced  which  can  de- 
velop without  fertilization.  This  phenomenon  is  known 
as  Parthenogenesis.  One  of  the  most  familiar  instances 
of  this  is  shown  by  the  common  Hive  Bee.  The  ova  de- 
posited by  the  Queen  Bee,  as  is  well  known,  develop  into 
queens  or  females,  workers  or  sterile  females,  and  drones 
or  males.  Dzierzon  ^  found  that  when  the  queen  was 
prevented  from  taking  her  nuptial  flight  the  unfertilized 
ova  which  she  deposited  developed,  but  gave  rise  to 
drones  without  exception.  Von  Siebold  also  showed 
that  in  ova  taken  from  thirty  worker  cells  spermatozoa 
were  always  present,  whereas  in  not  one  out  of  twenty- 
seven  ova  from  drone  cells  could  they  be  observed. 

Parthenogenesis  has  been  observed  in  many  other  in- 
sect forms,  as,  for  instance,  among  the  Lepidoptera '  in 
Sphinx  Ligustri,  Telea  Polyphemus,  lAparis  dispar,  and 
Bombyx  Mori ;  among  the  Coleoptera  in  Gasterophysa 
raphani;  and  among  the  Hemiptera  in  Phylloxera  i;ag- 
iatrix. 

In  the  last-named  form  the  process  is  rather  interesting, 
inasmuch  as  the  occurrence  of  parthogenesis  gives  rise  to 
a  process  resembling  alternation  of  generations.  Upon 
.  the  roots  of  grape-vines  infected  with  Phylloxera  are  to 


be  found  numerous  galls  produced  by  the  insects.  These 
root-inhabiting  forms  are  wingless  and  deposit  ova  dur- 
ing the  early  summer,  which  develop  parthenogenetically 
into  wingless  females  similar  to  their  parents.  Several 
generations  of  such  parthenogenetic  forms  are  produced, 
but  toward  the  end  of  the  summer  some  of  these  females 
develop  wings,  ascend  from  the  roots  and  fly  about,  thus 
disseminating  the  disease.  These  winged  females  produce 
from  three  to  five  parthenogenetic  eggs  of  two  sizes,  the 
larger  of  which  give  rise  to  females,  the  smaller  to  males, 
destitute  of  any  digestive  apparatus,  and  fitted  only  for 
procreation.  From  a  union  of  these  males  and  females 
a  fertilized  egg  results,  which  is  deposited  either  under 
the  bark  of  the  stem  of  the  vine,  or  in  some  cases  upon 
the  roots,  the  female  having  descended  below  the  ground 
before  depositing  the  egg.  From  the  "  winter  egg  "  wing- 
less parthenogenetic  root-inhabiting  females  are  pro- 
duced in  the  following  spring,  and  the  cycle  is  complete. 

Among  plants  parthenogenesis  is  a  much  rarer  occur- 
rence, and  has  been  observed  only  in  a  few  cases,  as,  for 
instance,  in  Saprolegnia,  a  fungoid  growth  which  fre- 
quently makes  its  appearance  on  dead  flies  and  other  in- 
sects thrown  into  water,  and  even  upon  fish,  etc. ,  living 
in  aquaria. 

Parthenogenesis  is  to  be  considered  a  modification  of 
the  sexual  method  of  reproduction.  The  parthenogenetic 
aphides  and  phylloxera  are  provided  with  a  reproductive 
gland  similar  to  that  of  the  females  of  the  sexual  genera- 
tion, and  are  in  reality  dimorphic  females  without  the 
apparatus  for  copulation  and  fertilization  which  the  sex- 
ual foi-ms  possess.  The  cells  of  their  reproductive  glands 
are  similar  to  those  of  the  ovaries  of  the  sexual  forms, 
and  this  fact  has  been  recognized  by  applying  to  them 
the  term  pseudova,  the  ovaries  being  likewise  denomi- 
nated pseudotaries.  Accordingly,  it  is  more  correct  to 
regard  parthenogenesis  as  a  special  form  of  sexual  repro- 
duction than  to  consider  it  a  non-sexual  process,  and  the 
parthenogenetic  ova  non-sexual  spores. 

It  is  in  this  respect  that  the  reproduction  of  phylloxera 
differs  from  alternation  of  generations,  which  is  an  alter- 
nation of  a  strictly  sexual  with  a  strictly  non-sexual  gen- 
eration.    It  stands  rather  as  an  example  of  heterogony. 

Pmdogenesis. — A  peculiar  variety  of  parthenogenesis 
has  been  observed  in  certain  animal  forms,  and  to  it  the 
name  of  psedogenesis  has  been  applied  by  von  Baer  ;  it 
consists  in  the  reproduction,  parthenogenetically,  of  em- 
bryonic germ-cells.  A  very  simple  form  of  the  process 
has  been  described  by  Metschnikoff ,  in  a  Medusa  Cunina. 
Among  the  reproductive  cells,  which  in  this  form  are 
derived  from  the  ectoderm,  are  found  granular  amoeboid 
"neutral  cells  "much  smaller  than  the  motionless  ova, 
which  are  in  reality  embryonic  reproductive  cells. 
They  make  their  way  through  the  supporting  layer 
which  separates  the  two  germ-layers  in  the  coelenterata 
and  passing  into  the  endoderm  soon  begin  to  segment  in 
a  manner  similar  to  ordinary  fertilized  ova.  The  result 
of  this  development  is  the  formation  of  an  embryo,  and 
finally  of  a  medusa  somewhat  different  from  the  parent 
form.  Metschnikoff  has  termed  this  sporogony,  but  it  is 
closely  related  to  the  other  phenomena  usually  grouped 
under  the  head  of  psedogenesis,  and  is  essentially  a  very 
simple  form  of  that  process.  Among  the  parasitic  Tre- 
matodes  which  undergo  a  complicated  metamorphosis  pae- 
dogenesis  occurs. "  In  the  embryo  which  hatches  from  the 
fertilized  ovum,  so-called  germ-cells,  lying  in  the  body- 
cavity,  occur,  in  all  probability  corresponding  to  embry- 
onic ova,  which  developing,  give  rise  either  to  embryos 
similar  to  those  which  produced  them,  or  to  forms  termed 
cercarim,  which  are  immature  or  larval  stages  of  a  form 
similar  to  the  original  adult  parent.  A  full  account  of 
the  changes  undergone  by  these  forms  may  be  found  in 
text-books  on  the  subject. '* 

A  better  known  instance  is,  however,  afforded  by  the 
larvaa  of  certain  dipterous  insects  (Miastor,  Oligarces).'^ 
At  that  region  of  the  body-wall  where  later  the  ovaries 
form,  aggregations  of  cells  take  place,  one  of  which  en- 
larges and  becomes  what  is  termed  a  pseudovum,  and 
from  this  a  larva  similar  to  the  parent  develops.  From 
seven  to  ten  of  these  larvae  are  thus  produced,  and  on  the 
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death  of  the  parent  they  are  set  free,  and  produce  in  a 
similar  manner  other  progeny,  a  succession  of  psedo- 
genetic  generations  occurring  during  the  summer,  the 
last  of  which  passes  into  the  pupa  stage  and  emerges  in 
the  following  spring  as  a  two-winged  fly. 

This  process,  lilie  that  of  parthenogenesis,  has  been  re- 
garded as  belonging  to  the  category  of  non-sexual  repro- 
ductive processes,  l3ut  inasmuch  as  it  is  simply  an  ac- 
celerated parthenogenesis,  embryonic  reproductive  cells 
being  concerned  in  the  process  instead  of  adult  ones,  the 
remarks  made  while  discussing  the  relations  of  partheno- 
genesis to  agamogenesis  apply  equally  well  here. 

Hermaphroditism. — We  have  seen  that  in  the  more 
primitive  modes  of  sexual  reproduction  there  is  appar- 
ently no  sexual  differentiation  of  the  two  gametes  which 
take  part  in  the  process,  so  that  one  may  be  termed  the 
male  and  the  other  the  female  gamete,  but  both  are  simi- 
lar to  the  zoospores  which,  as  in  Ulothrix,  have  the  power 
of  developing  without  conjugation.  Since  the  sexual 
mode  of  reproduction  is  so  universal  among  all  but  the 
lowest  plants  and  animals,  it  might  be  thought  that  per- 
haps those  gametes,  which  have  the  power  of  developing 
without  previous  conjugation,  were  really  comparable 
with  sexual  female  gametes  plus  the  male  gametes  which 
conjugate  with  them.  In  other  words,  the  unspecialized 
gametes  capable  of  developing  without  conjugation 
might  be  considered  to  be  hermaphrodite  gametes,  con- 
taining within  themselves  both  a  male  and  a  female 
part. 

This  theory,  indeed,  has  been  advanced  by  Minot  and 
Balfour,  and  has  been  upheld  by  them  as  explaining  cer- 
tain phenomena  connected  with  the  maturation  of  the 
ovum,  such  as  the  extrusion  of  the  polar  globules  (see 
articles  on  Impregnation  and  Sex).  Leaving  aside,  how- 
ever, the  question  as  to  the  hermaphroditism  of  tlie  un- 
specialized gametes  and  of,  in  fact,  all  cells,  we  have 
here  to  consider  the  facts  with  regard  to  hermaphrodit- 
ism in  the  more  complex  multicellular  individuals. 

By  hermaphroditism  we  mean  the  occurrence  in  one 
and  tlie  same  individual  of  both  male  and  female  repro- 
ductive elements.  It  would  seem  probable  that,  in  the 
first  inception  of  the  sexual  reproductive  process,  both 
of  the  gametes  might  have  been  produced  by  the  same 
individual,  but  it  is  also  probable  that  such  a  condition 
would  soon  pass  away,  and  that  the  advantages  which 
are  derived  from  cross-fertilization  would  tend  to  bring 
about  a  more  complete  separation  of  the  sexual  elements, 
the  result  being  the  establishment  of  bisexuality. 

Among  animals  bisexuality  is  the  rule,  and  in  most 
cases  where  hermaphroditism  occurs  it  can  be  shown  to 
be  due  to  some  peculiar  condition  of  existence  which 
renders  the  chances  for  cross-fertilization  few.  Under 
such  circumstances  it  will  be  advantageous,  for  the  pres- 
ervation of  the  species,  that  each  individual  should  pro- 
duce both  ova  and  spermatozoa,  since  then  there  would 
be  a  greater  chance  of  a  number  of  ova  being  fertilized 
than  if  half  the  individuals  produced  ova  only  and  the 
other  half  spermatozoa.  The  occurrence  of  hermaphro- 
ditism in  the  large  majority  of  the  higher  plants  is  prob- 
ably to  be  ascribed  to  the  advantage  thus  gained,  the 
danger  resulting  from  self-fertilization  being,  however, 
carefully  guarded  against  in  most  cases. 

There  is,  however,  another  factor  tending  to  counter- 
balance, and  in  most  animals  to  more  than  counterbal- 
ance, this  advantage  presented  by  hermaphroditism, 
namely,  the  greater  perfection  of  the  elements  and  the 
higher  potentiality  for  development  probably  produced 
by  the  separation  of  the  sexual  organs,  and  by  the  limita- 
tion of  the  energies  of  each  individual  to  the  production 
of  a  single  kind  of  reproductive  element. 

In  the  higher  plants,  as  already  stated,  hermaphrodit- 
ism is  the  rule,  though,  as  in  the  cases  of  the  members  of 
the  willow  family,  bisexuality  occasionally  occurs.  In 
the  mosses,  too,  examples  of  this  latter  condition  are 
frequently  found,  and  in  the  pteridophytes,  by  no  means 
rarely,  the  prothallia  are  bisexual. 

In  animals,  on  the  other  hand,  bisexuality  is  of  much 
more  frequent  occurrence.  The  lowest  forms  of  the 
metazoa  or  multicellular  animals,  the  sponges,  are  her- 


maphrodites, but  the  coelenterates  are  usually  bisex- 
ual, the  group  of  the  ctenophores,  however,  being  her- 
maphrodite, agreeing  in  this  respect  with  their  near 
allies,  the  turbellarian  worms,  to  which  again  are 
closely  related  the  hermaphrodite  parasitic  trematodes 
and  cestodes.  Among  the  turbfellarians,  however,  bisex- 
ual forms  {Microstoma)  occur,  and  the  nemerteans,  which 
are  also  closely  related  to  them,  are  as  a  rule,  bisexual. 
Among  the  annelidan  worms  we  find,  as  a  rule,  as  also 
in  the  nematodes,  bisexuality ;  those  forms,  however, 
which  have  assumed  a  terrestrial  or  fresh-water  habitat, 
such  as  the  earthworm  and  the  leeches,  are  hermaphro- 
dite. The  same  rule  holds  good  with  the  moUusca,  the 
marine  forms  being  bisexual  (with  the  exception  of  the  pe- 
lagic pteropods  and  the  opisthobranchs) ;  while  the  fresh- 
water and  terrestrial  forms  are  principally  hermaphro- 
dite, although  this  condition  is  not  quite  so  universal 
in  the  fresh-water  as  in  the  terrestrial  forms  since  in  the 
fresh-water  lamellibranchs  it  does  not  occur.  The 
oyster  forms  an  interesting  exception  to  the  usual  bisex- 
uality of  the  lamellibranch  mollusca  and  its  hermaphro- 
ditism is  usually  considered  to  be  correlated  with  its 
fixed  mode  of  life  ;  and  to  this  same  cause  is  assigned  the 
hermaphroditism  to  be  found  in  such  forms  as  the  tuni- 
cata  and  the  polyzoa. 

Among  the  Crustacea  some  interesting  cases  occur, 
showing  the  relation  of  hermaphroditism  to  peculiar  con- 
ditions of  life  ;  with  very  few  exceptions  the  members 
of  this  great  group,  and  also  of  that  of  the  tracheata,  are 
bisexual.  The  cirrhipedes,  however,  are  mostly  her- 
maphrodite, and  we  have  in  them  some  interesting  phe- 
nomena.'* '  Two  peculiar  genera,  CryptopMcHu^  and 
Alcippe,  which  live  in  the  calcareous  shells  of  other  cir- 
rhipedes and  mollusca,  are  bisexual,  the  males  being  ex- 
ceedingly aberrant  in  structure,  being  in  Alcippe  dwarfed 
and  without  digestive  organs,  mouth,  or  feet.  The  fact 
of  the  occurrence  of  these  dimorphous  males  is  an  indi- 
cation of  the  original  bisexuality  of  the  ancestors  of  the 
cirrhipedes.  This  indication  is  further  strengthened  by 
what  is  found  in  the  genera  lUa  and  acalpdlum.  These 
forms  are  hermaphrodite  (with  a  single  exception  in 
each  genus),  but  are,  nevertheless,  furnished  with  mi- 
nute dwarfed  males,  termed  by  Darwin  "  complemental 
males."  Consequently,  we  have  in  this  group  three  con- 
ditions :  1,  bisexual  forms  with  dwarfed  males ;  2,  her- 
maphrodite forms  with  dwarf  complemental  males  ;  and 
3,  hermaphrodite  forms.  The  interpretation  of  the  oc- 
currence of  these  stages  is  simple.  Upon  the  renuncia- 
tion of  the  free  life  which  their  ancestors  led,  and  which 
is  still  retained  by  their  larvK,  it  became  advantageous 
for  the  cirrhipedes  that  they  should  have  increased  facil- 
ities for  insuring  the  fertilization  of  the  ova,  and  they  be- 
came hermaphrodite.  The  occurrence  of  complemental 
males  shows  an  intermediate  stage  in  the  development  of 
pure  hermaphroditism. 

Among  the  vertebrates  bisexuality  occurs  almost  in- 
variably, hermaphroditism  being  among  them  usually  a 
monstrosity.  In  two  genera  of  fish,  Serranus  and  Chry- 
sophrys,  hermaphroditism  occurs,  and  it  has  been  occas- 
ionally observed'  in  the  carp,  and  in  frogs  and  toads 
among  amphibia  in  a  more  or  less  perfect  degree. 

With  regard  to  the  last  case,  Pfliiger'"  has  suggested 
that  among  young  frogs  there  are  three  forms,  males, 
females,  and  hermaphrodites,  the  last  changing  either 
into  males  or  females  as  development  progresses.  In 
this  way,  he  thinks,  is  to  be  explained  the  somewhat  fre- 
quent occurrence  of  ova  among  the  cells  of  the  testis  of 
these  animals.  Although  this  is  merely  a  suggestion, 
and  the  process  of  change  from  an  hermaphrodite  to  a 
unisexual  condition  has  not  actually  been  observed,  yet 
there  is  no  doubt  but  that  in  the  embryonic  stages  of  the 
reproductive  organs  the  cells  which  give  rise  to  the  repro- 
ductive elements  are  quite  unspecialized,  and  it  is  impos- 
sible to  say,  from  a  microscopical  inspection,  whether  they 
will  in  the  future  develop  into  ova  or  spermatozoa. 
This  is  well  shown  in  Fig.  5032,  representing  the  em- 
bryonic testis  and  ovary  of  the  earthworm,  in  which, 
owing  to  the  presence  of  hermaphroditism  and  the  situa- 
tion of  the  male  and  female  organs  in  different  regions  of 
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the  body,  it  is  possible  to  ascertain  which  of  the  similar 
structures  really  represents  the  ovary  and  which  the  testis. 
It  is  probable  that  the  same  undifiEerehtiation  of  the 
mother-cells  of  the  reproductive  elements,  and  therefore 
of  the  reproductive  organs,  exists  in 
the  early  stages  of  all  forms,  and  it 
is  only  later  that  the  sex  of  the  indi- 
vidual is  determined.  Diising^'  has 
lately  published  the  results  of  a  very 
detailed  study  of  the  causation  of 


Fig.  5039. — A,  Testis,  and  B,  Ovary,  of  an  Embryonic  Lumbricus  Tur- 
gidus.     (Aiter  R.  S.  Bergh.)    p,  Peritoneum,;  ft,  reproductive  cells. 

sex,  and  as  a  result  of  his  investigations,  concludes  that 
equality  in  numbers  must  be  the  noi'mal  and  proper  pro- 
portion for  the  sexes,  and  any  abnormal  proportion  tends 
to  be  corrected  by  the  birth  of  a  greater  proportion 
of  the  sex  whose  numbers  are  below  the  normal.  In 
other  words,  there  is  a  tendency  in  all  animals,  when 
there  is  a  lack  of  individuals  of  one  sex,  to  produce 
more  individuals  of  that  sex.  Dusing  brings  forward 
many  facts  to  substantiate  the  statement,  such,  for  ex- 
ample, as  the  well-known  increase  of  the  number  of 
male  births  after  a  disastrous  war.  Since  conception, 
late  in  life,  is  equivalent  to  a  numerical  lack  of  males, 
the  statistics  of  primiparous  births,  in  the  cases  of 
women  of  a  somewhat  advanced  age,  show  a  great  ex- 
cess of  males.  Absence  of  proper  nutrition  has  great  in- 
fluence in  determining  the  sex  of  the  progeny,  such  a 
condition  being  equivalent  to  a  lack  of  males,  and  there- 
fore causing  an  increase  of  male  births. 

Cross-fertilization. — There  is  no  doubt  that  cross-fertil- 
ization, i.e.,  the  union  of  gametes  from  different  indi- 
viduals of  the  same  species,  the  more  remote  their  gen- 
etic relation  the  better,  is  of  great  advantage  ;  and 
contrariwise,  that  self-fertilization  and  interbreeding,  if 
carried  to  any  extent,  tend  very  markedly  toward  produc- 
ing a  deterioration  and  lessened  fertility  of  the  race.  We 
are  led  to  this  conclusion  partly  by  the  experience  of 
stock-breeders,  and  partly  by  the  experiments  on  the  sub- 
ject which  have  been  conducted  by  several  careful  inves- 
tigators, especially  by  Charles  Darwin.'^ 

It  may  be  of  advantage  to  cite  here  some  of  the  results 
obtained  by  Darwin.  The  first  series  of  experiments  re- 
corded were  upon  a  plant  of  Ipomoea  purpurea,  which 
is  cultivated  in  gardens  under  the  name  of  Convolvulus 
major.  Ten  flowers  were  fertilized  by  pollen  from  the 
same  plant,  and  ten  others  by  pollen  from  a  distinct 
plant.  The  number  of  seeds  produced  by  the  crossed 
and  self-fertilized  flowers  was  very  nearly  the  same. 
The  seeds  thus  obtained  were  allowed  to  germinate  in 
damp  sand,  and  when  germinated,  a  pair  of  seeds,  one 
being  crossed  and  the  other  self -fertilized,  were  planted 
on  opposite  sides  of  the  same  flower-pot,  care  being  taken 
to  place  in  contrast  seeds  which  germinated  at  the  same 
time.  Three  such  contrasting  pairs  were  placed  in  one 
pot  and  two  in  a  second,  while  the  remaining  seeds, 
whether  they  had  germinated  or  not,  were  placed  in  a 
third  pot.   Rods  of  the  same  thickness  and  material  were 


supplied  for  each  plant  to  cling  to,  and  as  soon  as  one  of 
each  pair  had  reached  the  top  of  the  rod  both  were  meas- 
ured. In  the  third  pot,  the  highest  only  on  each  side 
was  measured.  The  results  of  growth  in  inches  were  as 
follows  : 


No.  of  Pot. 


Total  in  inches  . 


Seedlings  from 
crossed  plants. 


Inches. 

Inches. 

87V8 

69 

87V8 

66 

89 

73 

88 

68Vj 

87 

60V1 

77 

57 

516 


Seedlings  from 

self-fertilized 

plants. 


394 


*  Plants  crowded  ;  the  tallest  one  measured  on  each  side. 

These  plants  were  cultivated  until  they  flowered,  and 
the  flowers  on  the  crossed  plants  were  crossed  by  pollen 
from  other  plants  of  the  same  generation,  while  the 
flowers  on  the  plants  from  self-fertilized  seeds  were 
again  self-fertilized.  The  same  methods  of  germinating 
and  growing  were  employed  and  the  results  noted  ;  and 
so  on  through  ten  generations.  The  entire  results  are 
summed  up  by  Darwin  in  the  following  table  : 


Number  of  the  Generation. 

^1 

11 
5 " 

1^ 

Tot 

'5     CD    M 

Ratio     between 
average  height 
of  crossed  and 
B  e  1  f -fertilized 
plants. 

First  generation 

Second  generation 

6 
6 
6 
7 
6 
6 
9 
8 
14 
6 

86.00 
84.1H 
77.41 
H9.78 
82.54 
87.60 

6 
6 

6 
7 
6 
6 

65.66 
66.33 
52.  &3 
60.14 
63..33 
63.16 
68.25 
96.65 
64.07 
60.40 

as  100  to  76 
as  100  to  79 
as  100  to  68 

Fourth  generation 

as  100  to  86 
as  100  to  75 

as  100  to  72 

Seventh  generation 

Eighth  generation 

83.94    I       9 

113.25    1       8 

81.39        14 

as  100  to  81 
as  100  to  85 
as  100  to  79 

Tenth  generation 

93.70 

5 

as  100  to  54 

All  the  ten  generations 
taken  together. 

73 

85.84 

73 

66.02 

as  100  to  77 

It  can  be  seen  from  this  table  that  self-fertilization  had 
a  very  decided  effect  upon  the  growth,  the  self-fertilized 
plants  being  on  the  average  only  a  little  more  than  three- 
fourths  the  size  of  the  crossed  plants.  The  plants  of  the 
fourth,  seventh,  and  eighth  generations,  grown  under 
unfavorable  conditions,  bring  the  average  height  of  the 
self-fertilized  plants  a  little  higher,  perhaps,  than  it 
should  be,  but,  nevertheless,  the  difference  is  sufficiently 
striking. 

It  is  not,  however,  only  in  height  that  the  effect  of  in- 
breeding is  shown.  The  general  vigor  of  the  crossed 
plants  was  evidently  much  greater  than  that  of  their  self- 
fertilized  companions.  This  was  shown  in  various  ways, 
as,  for  instance,  by  the  greater  hardiness  of  the  crossed 
plants  when  subjected  to  low  temperatures  ;  by  the 
greater  strength  of  their  stems,  very  evident  in  one  case  in 
the  eighth  generation,  where  the  self-fertilized  plant  was 
higher  than  its  crossed  fellow  ;  by  their  greater  fertility  ; 
by  the  production  of .  monstrous  flowers  on  the  self- 
fertilized  plants  of  the  ninth  generation  ;  and  by  the 
greater  production  of  leaves  by  the  crossed  plants.  This 
last  difference  was  especially  evident  in  the  tenth  gen- 
eration, the  weight  of  the  leaves  of  the  crossed  plants 
being  to  that  of  the  leaves  of  the  self-fertilized  plants  as 
100  to  44. 

It  is  unnecessary  to  go  into  details  with  regard  to  other 
series  of  experiments  conducted  on  plants  belonging  to  a 
great  many  of  the  natural  orders  ;  those  interested  in  the 
subject  must  be  referred  to  Darwin's  book,  so  full  of 
suggestive  facts  relating  to  the  whole  subject  of  repro- 
duction and  heredity. 

With  regard  to  animals,  facts  similar  to  those  just 
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stated  have  likewise  been  noted,  though  no  such  com- 
prehensive study  has  been  given  to  the  subject  as  has 
been  done  in  plants.  Darwin  has  given  some  facts  on 
the  subject  ^^  which  may  be  recorded  here.  He  states 
that  the  white  cattle  of  Chillingham  Park,  England, 
■which  have  been  inbred  for  a  great  many  years,  show 
lessened  fertility.  Wright  paired  a  boar  with  daughter, 
granddaughter,  etc.,  for  several  generations,  with  the  re- 
sult that  finally  the  young  were  idiotic,  without  inclina- 
tion to  suck,  could  not  stand  upright,  and  were  mostly 
sterile.  A  relatively  normal  sow  of  the  last  generation 
would  w)t  pair  with  the  original  father,  but  did  so  will- 
ingly with  a  strange  boar. 

The  disadvantageousness  of  self-fertilization  being 
thus  evident,  it  remains  to  be  seen  how  and  to  what  ex- 
tent it  is  guarded  against  by  plants  and  animals.  "We 
have  already  seen  that  hermaphroditism,  and  therefore 
the  possibility  of  self-fertilization,  is  quite  frequent 
among  animals,  and  almost  the  rule  among  plants ; 
nevertheless,  it  is  almost  certain  that  in  the  immense 
majority  of  cases  crossing  of  different  individuals  takes 
place.  Thus,  in  such  hermaphrodite  animals  as  the 
earthworm  and  snail,  it  is  well  known  that  pairing  takes 
place,  and  the  same  would  seem  to  be  the  case  with  many 
other  similar  forms.  On  the  other  hand,  it  is  probable 
that  in  some  degenerate  parasitic  forms,  such  as  the 
trematodes  and  cestodes,  self-fertilization  is  of  by  no 
means  infrequent  occurrence,  crossing  being  wellnigh 
impossible  in  some  cases,  owing  to  the  conditions  of  life. 
It  would  seem,  too,  that  in  certain  coelenterate  forms 
self-fertilization  is  normal  (ctenophores).  But  these  last- 
named  cases  lare  exceptional,  and  one  is  justified  in 
stating  that  cross-fertilization  is  the  rule  in  the  animal 
kingdom. 

As  regards  plants,  the  researches  of  Kolreuter,  Spren- 

fel,  Darwin,^'  and  Hermann  MUller"  in  particular,  have 
emonstrated  that  in  flowering  plants  self-fertilization  is 
certainly  the  exception,  and  many  marvellous  adapta- 
tions of  form  occur  whose  object  is  to  insure  crossing. 
Thus,  in  many  cases,  the  stamens  ripen  before  the 
pistils,  or  vice  versA ;  and  in  others  the  stamens  become 
aborted  in  certain  flowers,  and  the  pistils  in  others  ; 
while  in  others,  again,  as  the  primrose,  what  is  termed 
dichogamy  occurs,  consisting  of  the  occurrence  of 
stamens  and  pistils  of  different  sizes  in  different  plants 
of  the  same  species,  and  so  arranged  that  the  long  sta- 
mens are  associated  with  the  short  pistils  and  vice  i)ersd, 
fertilization  occurring  perfectly  only  between  stamens 
and  pistils  of  the  same  relative  size.  For  a  more  detailed 
account  of  these  and  other  wonderful  arrangements,  the 
reader  must  be  referred  to  the  special  works  upon  the 
subject.  >«  " 

The  conclusion  which  follows  from  the  observed  facts 
in  cross-fertilization  is  that  it  is  advantageous  to  the 
species,  and  that  continued  self-fertilization,  on  the  other 
hand,  is  injurious.  Instances  can,  however,  be  ad- 
vanced which  seem  to  indicate  that  self-fertilization 
does  not  in  all  cases  necessarily  prove  disadvantageous. 
It  seems  that  the  value  of  cross- fertilization  depends  in 
reality  on  differences  in  the  uniting  gametes,  which  are 
the  result  of  growth  and  development  under  different 
conditions.  As  the  result  of  his  observations,  Darwin 
arrived  at  the  following  conclusions:"  "Firstly,  that 
the  advantages  of  cross-fertilization  do  not  follow  from 
some  mysterious  virtue  in  the  mere  union  of  two  indis- 
tinct individuals,  but  from  such  individuals  having  been 
subjected  during  previous  generations  to  different  condi- 
tions, or  to  their  having  varied  in  a  manner  commonly 
called  spontaneous,  so  that  in  either  case  their  sexual 
elements  have  been  in  some  degree  differentiated.  And, 
secondly,  that  the  injury  from  self-fertilization  follows 
from  the  want  of  such  differentiation  in  the  sexual  ele- 
ments." 

On  this  principle  consanguineous  marriages  will  prove 
disadvantageous  only  when  the  contracting  parties  have 
been  brought  up  under  the  same,  or  closely  similar,  in- 
tellectual and  physical  conditions  ;  and,  on  the  other 
hand,  cross-fertilization  will  lose  its  virtue  to  a  very 
great  extent  in  similar  cases.     These  facts  have  been  re- 


cognized by  some  breeders,  who,  when  inbreeding  is 
necessary  for  the  propagation  of  some  special  variety,  are 
accustomed  to  keep  the  individuals  to  be  crossed  on  dis- 
tant and  diversely  situated  farms,  by  which  arrangement 
the  crossing,  though  between  consanguineous  animals, 
has  nevertheless  the  advantages  of  a  cross  between  forms 
possessing  no  close  relationship. 

As  to  the  actual  nature  of  the  cause  of  the  difference 
in  the  result  produced  by  the  union  of  similar  and  dis- 
similar gametes,  we  are  at  present  in  ignorance.  Some 
have  suggested  a  difference  in  chemical  composition  of 
the  two  gametes,  and  the  inauguration  by  their  union  of 
a  new  series  of  chemical  changes  whereby  added  vigor 
is  bestowed  on  the  progeny  ;  but  such  a  theory,  however, 
needs  substantiation.  The  same  idea  in  a  more  general 
form  might  be  expressed  by  saying,  that  the  benefit  de- 
rived from  cross-fertilization  was  due  to  the  difference 
in  the  education  of  the  gametes.  Just  as  with  mankind, 
a  continuance  of  the  same  conditions  tends  to  narrow  or 
degrade  the  intellectual  and  moral  natures,  while  the  in- 
fluence of  new  conditions  of  life,  with  the  accompanying 
new  ideas  and  new  possibilities,  is  to  educate  and  enlarge 
these  natures,  bestowing  fresh  vigor  upon  them  :  so 
new  conditions  may  be  considered  to  act  upon  the  phy- 
sique of  the  sexual  elements.  The  mingling  of  gametes 
educated  along  different  lines  offers  new  possibilities  and 
new  vigor  to  the  resulting  individual ;  while  a  union  of 
elements,  both  educated  to  the  same  point,  and  along  the 
same  lines,  cannot  confer  any  advantages  which  the 
parent  gametes  did  not  possess,  and  if  continued  would 
naturally  tend  to  a  deterioration  of  the  race. 

There  is  a  limit,  however,  to  the  degree  to  which  the 
differentiation  may  be  carried  in  order  that  good  results 
may  be  obtained.  Injurious  results  will  follow  from 
attempts  to  breed  between  forms  too  widely  distinct. 
The  best  results  are  probably  obtainable  from  forms  of 
the  same  variety  living  in  widely  diverse  regions,  or  in 
some  cases  between  varieties  of  the  same  species.  Cross- 
ing between  decidedly  distinct  species  is,  as  a  rule,  much 
less  satisfactory  ;  as  may  be  seen  in  the  case  of  the  horse 
and  the  ass,  where  the  progeny  are  almost  invariably  ster- 
ile, while  attempts  at  crossing  between  members  of  differ- 
ent genera  are  usually  unsuccessful.  The  education  of  the 
gametes  in  these  cases  has  been  along  too  diverse  lines  to 
yield  good  results.  To  take  a  simile  from  our  own 
experience,  again  :  Just  as  a  Hollander  and  an  Eng- 
lishman, owing  to  the  similarities  of  their  respective 
languages,  might  succeed  in  understanding  each  other 
in  conversation  ;  so  two  gametes  from  forms  belonging  to 
different  varieties  of  the  same  species,  might  be  able  to 
harmonize  and  be  mutually  acceptable  ;  whereas  gametes 
from  members  of  different  genera  would  be  able  to  under- 
stand each  other  as  little  as  would  an  Englishman  and  a 
Chinese. 

One  other  point  of  theoretical  interest  must  be  alluded 
to.  This  is  the  disinclination  which  exists  toward  union 
between  consanguineous  forms.  This  is  to  be  seen  in 
the  case  of  the  sow  already  referred  to,  which  Wright 
found  to  be  adverse  to  pairing  with  a  closely  related 
boar,  while  she  did  so  willingly  with  a  strange  animal. 
Darwin  has  observed  the  same  fact  with  regard  to  plants. 
He  found  that  a  plant's  own  pollen  has  a  greater  fertiliz- 
ing power  than,  or,  as  he  terms  it,  a  prepotent  action 
over,  that  from  a  distinct  species,  while  with  regard  to 
different  individuals  or  varieties  of  the  same  species,  the 
reverse  is  the  case.  An  illustrative  instance  may  be 
given  in  Darwin's  own  words  :  "  The  pollen  of  Mimulus 
luteus  regularly  falls  on  the  stigma  of  its  own  flower,  for 
the  plant  is  highly  fertile  when  insects  are  excluded. 
Now,  several  flowers  in  a  remarkably  constant  whitish 
variety  were  fertilized  without  being  castrated  with  pol- 
len from  a  yellowish  variety  ;  and  of  the  twenty-eight 
seedlings  thus  raised,  every  one  bore  yellowish  flowers, 
so  that  the  pollen  of  the  yellow  variety  completely  over- 
whelmed that  of  the  mother  plant." 

The  most  interesting  case  of  this  kind,  however,  has 
been  already  alluded  to,  viz.,  the  disinclination  which, 
according  to  Dodel-Port,  exists  in  the  zoospores  of  Ulo- 
thrix  to  union  with  others  from  the  same  cell.     It  would 
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seem  that  what  might  be  termed  a  polarity  existed  in 
these  lowly  organized  structures,  the  polarities  in  those 
from  different  cells  differing,  and  there  being  thus  an 
attraction  between  these  ;  while  those  from  the  same 
cell,  having  a  similar  polarity,  are  mutually  repellant. 
Some  physical  cause,  no  doubt,  lies  at  the  bottom  of  the 
phenomenon,  but  whether  it  is  some  force  which  we 
already  know,  or  a  form  of  energy  as  yet  undiscovered, 
remains  to  be  seen.  J.  Playfair  McMurrich. 
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REPTILES,  POISONOUS.— Under  the  head  of  Rep- 
tiles, Poisonous,  in  Vol.  VI.  of  this  Haudeook,  care 
was  taken  to  add  to  the  article  three  notes,  which  read 
as  follows  : 

Note  1. — "With  regard  to  the  very  poisonous  quali- 
ties of  the  Heloderma  saliva,  recent  experiments  by  the 
writer  would  seem  to  indicate  an  extremely  feeble  toxic 
.affect,  at  least  so  far  as  rabbits  and  fowls  are  con- 
cerned." 

Note  2. — ' '  It  is  to  be  regretted  that  a  repetition  of  de 
Lacerda's  experiments  with  the  permanganate  by  the 
writer  has  not  given  the  results  claimed  by  the  distin- 
guished Brazilian." 

Note  3.—"  A  series  of  experiments  are  now  being 
tried  to  verify  what  appears  to  be  decided  antidotal  ef- 
fects of  Jaborandi  to  Grotalus  venom,  the  writer  having 
succeeded  in  saving  rabbits  which  had  received  fourfold 
lethal  doses  of  the  poison.  It  has  no  antidotal  effect, 
however,  upon  fowls." 

The  writer  is  now  prepared  to  demonstrate  that  good 
ground  existed  for  the  notes  as  appended  to  the  article, 
as  the  following  experiments  will  prove.  The  first  ex- 
periments have  a  direct  connection  with  Note  1. 

Before  giving  notes  of  the  experiments  made  at  the 
National  Museum,  it  may  be  well  to  describe  the  process 
by  which  Drs.  Mitchell  and  Reichert  obtained  the  saliva 
of  the  Heloderma,  and  our  own  method.  The  first  con- 
sisted in  "  provoking  the  reptile  to  bite  on  a  saucer  edge, 
which  it  was  not  disposed  to  do.  When  once  it  had  seized 
the  saucer  it  was  hard  to  pull  it  away,  so  powerful  was 
Jhe  grip  of  the  lizard's  jaws.  After  a  moment  a  thin, 
fluid-like  saliva  dripped  in  small  quantities  from  the 
lower  jaw  ;  it  was  .slightly  tinted  with  blood,  due  to  the 
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violence  of  the  bite,  and  it  had  a  faint  and  not  unpleasant 
aromatic  odor.  The  secretion  thus  collected  from  the 
mouth  was  distinctly  alkaline,  in  contrast  to  serpent 
venoms,  which  are  all  alike  acid." 

Our  own  method  consisted  in  forcing  the  lizard  to  bite 
upon  a  piece  of  artist's  gum,  which  being  elastic  and 
yielding,  did  no  injury  to  the  teeth  and  afforded  a  fair 
hold.  So  soon  as  the  saliva  appeared  to  be  flowing  it 
was  carefully  swabbed  up  with  pledgets  of  absorbent 
cotton,  which  were  washed  out  with  glycerine,  and  in 
this  way  we  had  no  diflSculty  in  securing  all  of  the  fluid 
needed.  It  was  preserved  in  glycerine  in  the  same  man- 
ner as  our  serpent  venom  was  preserved. 

The  first  experiment,  November  8,  1887,  was  as  fol- 
lows: 

November  8,  1887,  12.17  p.m.— Held  left  hind  leg  of  rab- 
bit to  Heloderma,  who  grasped  it  with  his  teeth,  and 
held  on  for  three-fourths  of  a  minute,  biting  fiercely. 
1.30  P.M. — Rabbit  a  little  lame,  but  enjoyed  eating  as 

much  as  before. 
3  p.m. — -No  result  so  far. 

November  9th. — Rabbit  appears  to  be  perfectly  well, 
with  the  exception  of  a  very  slight  lameness  of  the 
left  hind  leg,  due  to  the  lacerated  wound  made  by 
the  lizard's  teeth. 
12.30  P.M. — Held  leg  of  another  rabbit  near  mouth  of 
a  different  Heloderma  from  the  one  used  in  the 
former  experiment,  and  irritated  the  reptile  until  he 
took  hold.  In  this  case  the  rabbit's  leg  was  seized 
several  times  and  bitten  to  the  bone,  the  reptile  be- 
ing unwilling  to  let  go.  There  was. a  copious  flow 
of  saliva,  which  ran  over  the  teeth  wounds  and  was 
rubbed  in  by  the  experimenters,  care  having  been 
taken  to  remove  the  hair  from  the  rabbit's  leg.  In 
fact  this  was  done  in  every  case,  as  it  was  feared  the 
thick  fur  might  prevent  the  saliva  from  reaching  the 
wounds. 
3  p.m. — No  result. 

November  10th. — No  result. 

November  11th. — No  result  except  slight  lameness. 

November  17th,  12.45  p.m. — Injected  three  minims  of 
solution  of  Heloderma  saliva  in  leg  of  hen  (brown)  ; 
respiration  somewhat  increased,  but  no  other  symp- 
toms noticed. 
2.30  P.M. — Fowl  in  about  the  same  condition  ;  respira- 
tion slightly  increased  and  breathes  with  beak  partly 
open. 

November  18th. — Fowl  appears  to  be  entirely  recovered. 

November  20th. — Hen  completely  recovered. 

In  this  case  the  increased  respiration  was  probably  due 
to  the  fact  that  the  chicken,  being  a  very  noisy  one,  it 
became  necessary  to  compress  its  throat  during  the  ex- 
periment to  avoid  annoying  other  workers  in  the  mu- 
seum. 

November  22d,  12.19  p.m. — Injected  ten  minims  of  solu- 
tion of  Heloderma  saliva  and  ten  minims  of  water 
into  left  breast  of  another  hen.  This  chicken  was 
very  thin,  but  perfectly  healthy,  and  had  been  used 
for  two  rattlesnake- venom  experiments  with  ligature 
and  recovered. 
12.25  p.m. — Increase  of  respiration  ;  wants  to  lie  down  ; 

defecates  ;  feathers  ruffled. 
12.30  p.m. — Panting   heavily  ;   peculiar   outward  and 
inward  movement   of   anus  ;   eyes  closed  and  very 
drowsy. 
November  28th. — Chicken  entirely  recovered,  and  has 
been  well  for  several  days. 
12.35  P.M. — Injected  twenty-five  minims  of  solution  of 

Heloderma  saliva  into  left  leg  of  another  hen. 
12.40  p.m. — Hen  lying  down  ;  respiration  quickened, 

and  breathes  with  mouth  open. 
2.30  p.m. — Chicken  still  lying  down  and  breathing  fast.  • 
November  29th,  11  a.m. — In  same  condition  as  yester- 
day ;  will  not  eat. 
November  30th,  11  a.m. — Improving  ;  eats  a  little. 
December  1st,  11  a.m.— Appears  to  be  all  right ;  eats  well. 
December  2d,  11  a.m — Chicken  entirely  recovered. 
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December  5tli,  12.15  p.m.— Injected  twenty-five  minims  of 
solution  of  Heloderma  saliva  into  breast  of  chicken, 
same  quantity  into  right  leg,  same  quantity  into  left 
leg,  making  in  all  seventy-flve  minims.  In  a  short 
time  fowl  had  copious  watery  discharge  per  anum, 
with  a  curious  oscillatory  movement  of  that  open- 
ing. 
12.35  P.M. — Chicken  lying  down,  with  its  feathers 
much  ruffled. 

December  6th. — Chicken  found  dead.  This  fowl  had  been 
used  for  previous  experiments,  and  was  very  thin 
and  weak,  and  it  is  by  no  means  certain  whether  the 
copious  diarrhoea,  probably  produced  by  the  glyce- 
rine, did  not  cause  its  death. 

December  5th. — Forced  laxgest Helodermato  bite  a  chick- 
en on  the  leg  (from  which  feathers  had  been  removed) 
several  times.  There  was  a  copious  flow  of  saliva 
and  many  lacerated  wounds. 

December  6th. — Chicken  seems  perfectly  well ;  no  swel- 
ling or  local  manifestations  whatever. 

December  7th. — Chicken  perfectly  recovered. 

Fearing  that  possibly  the  glycerine  solution  of  saliva 
(two  drachms  of  saliva  to  six  drachms  of  glycerine)  was 
too  weak,  or  had  lost  its  strength  through  keeping,  on 
December  8th,  the  following  conclusive  experiment  was 
performed  :    • 

December  8th,  12.15  p.m. — Forced  open  the  jaws  of  the 
largest  and  most  savage  Heloderma  and  collected 
upon  a  piece  of  absorbent  cotton  from  ten  to  fifteen 
drops  of  fresh  saliva.  An  incision  was  made  in  the 
breast  of  a  chicken  and  the  cotton  placed  in  it  and 
allowed  to  remain. 

December  10th. — The  chicken  appears  perfectly  well ;  no 
sign  of  indisposition  or  local  manifestations  what- 
ever ;  wound  appears  to  be  healing  by  first  intention. 

January  30,  1888. — Wound  in  breast  has  been  healed  for 
some  time  ;  the  cotton  remains  where  it  was  placed, 
and  can  be  felt  encysted  under  the  skin  and  has  pro- 
duced no  injury. 

April  4th. — The  chicken  alive  and  healthy,  with  the  cot- 
ton still  in  situ. 

This  experiment  would  seem  to  show  that  a  large 
amount  of  the  Heloderma  saliva  can  be  inserted  into  the 
tissues  without  producing  any  harm,  and  it  is  still  a  mys- 
tery to  the  writer  how  ]!)rs.  Mitchell  and  Reichert  and 
himself  obtained  entirely  different  results.  Both  the 
"Gila  monsters"  used  by  us  were  good-sized,  active 
specimens,  full  of  vigor,  secreting  a  considerable  amount 
of  saliva,  and  we  can  hardly  suppose  that  the  short  cap- 
tivity they  had  suffered  could  have  so  modified  their 
saliva  as  to  render  it  innocuous. 

With  regard  to  Note  3,  the  results  of  a  few  conclusive 
experiments  are  given  to  show  that  the  statement  was 
warranted  by  facts. 

Permanganate  of  potassa  was  the  first  substance  used 
in  the  course  of  experiments,  and  de  Lacerda's  directions 
were  carefully  followed,  with  the  exception  that  chem- 
ically pure  glycerine  was  used  as  a  menstruum  to  preserve 
the  venom,  instead  of  distilled  water.  The  writer  is 
aware  that  de  Lacerda  claims  that  if  glycerine  is  used  to 
hold  the  venom  in  solution,  the  permanganate  is  rendered 
inert ;  but  this  is  not  the  case,  as  in  our  experiments  it 
has  been  found  that  a  five  per  cent,  solution  of  the  salt, 
if  added  to  the  glycerine  and  venom  solution,  neutralizes 
its  poisonous  effects.  Moreover,  if  a  ligature  is  placed 
around  the  leg  of  an  animal,  and  a  certain  quantity  of 
glycerine- venom  is  injected  below  the  ligature,  followed 
by  a  solution  of  the  permanganate,  no  poisonous  effect  is 
produced  by  the  venom.  This  effectually  disproves  de 
Lacerda's  statement.  It  should  be  mentioned  that  in  all 
the  experiments  tried  with  the  various  reputed  antidotes, 
different  quantities  of  these  were  always  first  injected 
into  the  animals  on  the  day  preceding  the  test  with  the 
poison,  in  order  to  ascertain  if  the  remedy  itself  was 
capable  of  producing  mischief  or  death. 

In  order  to  ascertain  the  amount  of  glycerine'Venom 


required  to  destroy  a  pigeon,  the  following  experiment 
was  made  : 

October  21,  1887,  11.45  a.m.— Injected  pigeon  in  the 
lower  part  of  left  breast  with  three  minims  of 
glycerine-venom  solution. 

11.48  A.M.— Pigeon  commenced  to  tremble  and  had 
diflBculty  in  opening  the  eyelids. 

11.55  A.M. — All  voluntary  motion  ceased. 

13  M. — A  good  deal  of  tumefaction  was  noticed  around 
the  part  injected. 

12.05  P.M. — The  pigeon  has  recovered  partial  muscular 
movement  and  the  eyes  appear  brighter. 

12.15  P.M. — The  pigeon  has  again  lost  muscular  power. 

12.35  P.M. — The  pigeon  gave  two  slight  flutters,  a  few 
gasps,  and  was  dead.  A  post-mortem  was  made  be- 
fore rigor  mortis  set  in,  and  it  was  found  that  the 
whole  of  the  left  breast  was  ecchymosed  and  con- 
gested with  dark  blood,  and  the  heart  was  filled  with 
venous  blood. 

It  was  thus  discovered  that  three  minims  of  the  venom 
solution  was  sufficient  to  destroy  a  large,  healthy,  blue 
rock  pigeon  in  less  than  an  hour,  the  strength  of  the  so- 
lution being  eight  drachms  of  glycerine  to  one  drachm 
of  the  Crotalus  venom. 

October  33d,  11.43  a.m.  —  Injected    pigeon    with   five 
minims  of  venom  solution  in  the  left  breast. 
11.45  A.M. — Injected  seventeen  minims  of  one  percent, 
solution  of  potassa  permanganate  in  left  breast. 

11.54  a.m. — Convulsive  movements  of  the  pigeon's 
head  were  noticed. 

11.55  A.M. — Injected  seventeen  minims  more  of  the  per- 
manganate solution,  as  the  bird  was  getting  very 
feeble.     Opisthotonotic  spasms  took  place. 

13.15  P.M. — The  pigeon  died  without  a  struggle. 

In  this  experiment  the  permanganate  solution  was  in- 
jected twice  in  the  immediate  vicinity  of  the  venom  in- 
jection. It  should  not  be  forgotten  that  the  one  per 
cent,  solution  of  the  permanganate  is  the  one  recom- 
mended by  de  Lacerda. 

October  35th,  13.45  p.m. — Injected  a  large,  healthy,  Eng- 
lish rabbit,  in  the  left  thigh,  with  five  minims  of  the 
venom  solution,  followed  at  once,  without  withdraw- 
ing the  hypodermic  needle,  with  an  injection  of 
twenty -five  minims  of  the  one  per  cent,  permanga- 
nate solution. 
13.50  P.M. — Rabbit  began  to  show  the  effects  of  the 
venom  ;  respiration  very  much  quickened ;  heart 
beats  fast  and  is  weak  ;  animal  indisposed  to  move- 
ment. 
1  P.M. — Rabbit  drank  a  little  water,  but  was  breathing 

short  and  fast. 
1.10  P.M. — Part  injected  quite  swollen  and  ecchymosed, 

but  otherwise  the  animal  seemed  to  be  better. 
1.40  P.M. — Rabbit  was  eating,   and  appeared  to  be 

doing  very  well. 
3  P.M. — Rabbit  seems  perfectly  well,  with  the  excep- 
tion of  a  stiffness  of  the  leg  injected. 

October  36th,  13  m. — Rabbit  appears  perfectly  well,  with 
the  exception  of  a  slight  lameness  and  some  swelling 
of  the  injected  limb. 

October  37th. — Rabbit  found  dead  in  the  cage.  Post-mor- 
tem :  Heart  contracted  ;  lungs,  liver,  and  kidneys 
congested  ;  bladder  full  of  urine  ;  intestines  full  of 
faeces.  In  the  vicinity  of  the  point  of  injection  was 
found  a  large  abscess,  and  the  surrounding  tissue 
and  whole  limb  was  ecchymosed,  and  had  sloughed 
deeply.  The  liver,  lungs,  and  mesentery  were  stud- 
ded with  parasitic  cyst-worms  still  living.  Decom- 
position was  well  advanced  in  the  affected  leg. 

In  the  next  experiment  it  was  decided  to  use  a  smaller 
dose  of  the  glycerine-venom,  the  subject  being  a  large, 
healthy  English  rabbit. 

October  37th,  11.45  a.m.— Injected  rabbit  in  left  hind  leg 
(thigh)  with  three  minims   of  venom  solution,  to 
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which  was  added  ten  minims  of  water.  Without 
withdrawing  the  hypodermic  needle  this  was  fol- 
lowed at  once  with  an  injection  of  twenty-flve  min- 
ims of  one  per  cent,  permanganate  solution. 

11.50  A.M. — Respiration  and  heart's  action  much  in- 
creased, with  a  curious  backward  movement  of  the 
animal. 

11.55  A.M. — Complete  loss  of  motion  in  leg,  with  con- 
siderable tumefaction  of  part  injected.  Animal 
averse  to  motion  even  when  irritated. 

12.30  P.M. — Animal  moves  more  freely,  and  seems  bet- 
ter, although  there  is  much  more  swelling  and  dis- 
coloration in  the  vicinity  of  the  point  of  injection. 

3  P.M. — Animal  appears  to  be  doing  very  well. 
October  28th,  12  ii. — Great  tumefaction  of  leg  and  thigh  ; 
oedema  of  anus.     Punctured   and   let   out   a  large 
amount  of  bloody  serum.     Animal  has  eaten,  but  is 
averse  to  movement. 

3  P.M. — Animal  very  sick,  unable  to  stand  ;  all  motion 
of  hind  legs  lost ;  is  very  weak. 
October  29th. — Rabbit  was  found  dead  in  its  box,  ex- 
cessive haemorrhage  having  taken  place  from  the 
wound.  Post-mortem  :  Great  infiltration  of  blood  in 
leg  and  surrounding  tissue  ;  much  decomposition 
and  sloughing 

It  was  now  determined  to  try  the  effect  of  placing  a 
ligature  around  the  leg  of  a  fowl  before  injecting  the 
venom,  with  the  following  result  ; 

November  2d,  12.40  p.m. — After  a  ligature  had  been 
placed  around  the  upper  part  of  the  thigh  of  a  large, 
healthy  hen,  an  injection  was  given,  two  inches  be- 
low the  ligature,  of  three  minims  of  venom  solution, 
to  which  was  added  ten  minims  of  water.  Without 
withdrawing  the  hypodermic  needle,  twenty-five 
minims  of  one  per  cent,  permanganate  solution  was 
injected. 
12.50  P.M. — The  ligature  was  removed. 
1.15  P.M.— No  effect. 

1.25  P.M. — Hen  draws  up  the  leg  injected  and  stands 
on  the  other. 

November  3d. — Fowl  apparently  in  fair  condition,  but 
there  is  much  greenish  discoloration  of  the  leg  and 
softening  of  the  tissues  contiguous  to  the  joint  where 
the  venom  was  injected  ;  abscess  forming.  Is  quiet 
and  stands  upon  both  legs,  but  does  not  use  the  left 
leg. 

November  4th. — Fowl  in  about  the  same  condition  as 
yesterday  ;  greenish  discoloration  more  marked,  but 
not  extending  so  far  into  the  surrounding  tissue. 
Part  quite  soft  and  feverish. 

November  5th. — Fowl  suffering  no  inconvenience  from 
the  injection ;  discoloration  of  the  part  subsiding ; 
very  little  swelling. 

November  7th. — Discoloration  and  swelling  of  part  in- 
jected have  entirely  disappeared  and  the  hen  has  en- 
tirely recovered  from  the  effects  of  the  venom. 

It  will  be  seen  from  this  experiment  that  the  perman- 
ganate had  a  decided  antagonistic  effect  to  the  venom, 
doubtless  because  the  ligature  confined  the  latter  to  a 
limited  area,  and  prevented  it  being  carried  into  the  gen- 
eral circulation. 

With  a  view  to  stiU  further  determining  the  beneficial 
effect  of  the  ligature,  the  following  experiment  was  tried 
with  a  large  dose  of  the  venom  and  of  the  permanganate 
solution  : 

November  10th,  12.45  p.m.— Injected  ten  minims  of 
venom  solution  into  right  leg  of  hen  below  ligature, 
followed  at  once  by  twenty-flve  minims  of  two  per 
cent,  permanganate  solution.  Ligature  was  allowed 
to  remain  on  three  minutes.  The  tissues  near  punct- 
ure were  well  kneaded.  (This  chicken  was  injected 
before  with  three  minims  of  venom,  and  one  per 
cent,  permanganate  solution,  and  had  entirely  recov- 
ered). 
2.30  P.M. — Fowl  inclined  to  stand  still,  otherwise  no 
other  symptoms  noticed. 


November  11th,  11  a.m. — Fowl  not  inclined  to  move 
around,  but  sits  down  ;  not  much  swelling  or  in- 
flammation of  the  part  injected,  but  a  little  darker 
in  color  ;  eats  well. 
2.30  P.M. — Fowl  appears  to  be  much  better  than  she 
was  this  morning  ;  eats  and  drinks  as  usual. 

November  12th,  11  a.m. — Hen  slightly  lame  in  the  leg 
injected  ;  part  swollen,  with  greenish  discoloration  ; 
eats  and  drinks  well. 
3.30  P.M. — Fowl  in  same  condition. 

November  14th. — Fowl  entirely  recovered. 

It  was  thought  advisable  to  try  the  antidotal  effect  of 
a  much  stronger  solution  of  the  permanganate,  giving  a 
small  dose  of  venom  solution,  and  not  using  the  ligature, 
the  result  being  as  follows  : 

November  21st,  12.18  P.M. — Injected  three  minims  of 
venom  solution  into  left  leg  of  a  large,  healthy  hen, 
followed  at  once  by  twenty-five  minims  of  a  five  per 
cent,  permanganate  solution  through  same  puncture 
without  removing  the  h3'podermio  needle. 
12.22  P.M. — Leg  drawn  up  and  trembling;  respiration 
quickened,  and  chicken  lying  down  ;  can  hardly  be 
made  to  stand  up,  and  oscillates  backward  and  for- 
ward ;  feathers  rufiBed. 
3  P.M. — Chicken  will  not  stand ;  loss  of  motion  of  leg 
injected. 

November  22d,  11  a.m. — Fowl  somewhat  better,  can  use 
the  leg  injected  a  little,  but  still  inclined  to  lie  down. 
Much  swelling  and  greenish  discoloration  of  the  leg. 

November  23d, — Hen  in  about  the  same  condition  as  yes- 
terday.    Will  not  stand  up. 

November  25th. — Hen  found  dead  ;  probably  died  yester- 
day (Sunday)  ;  much  swelling  and  sloughing  of  the 
leg  injected. 

This  same  experiment  was  repeated  upon  other  fowls 
and  upon  rabbits,  the  result  being  death. 

It  should  be  remembered  in  this  connection  that  de  La- 
cerda  claims  that,  in  nearly  every  case  in  which  he  used 
a  one  per  cent,  solution  of  the  permanganate,  the  animal 
recovered,  and  moreover,  he  claims  that  the  antidotal  ef- 
fect is  produced  even  if  a  considerable  period  of  time  has 
elapsed  after  the  injection  of  the  venom.  In  our  experi- 
ments we  have  shown  that  even  a  five  per  cent,  solution 
is  of  no  value,  and  the  reputed  antidote  was  used  imme- 
diately after  the  injection — in  fact,  so  soon  as  the  venom 
was  injected  the  barrel  of  the  hypodermic  syringe  was 
immediately  unscrewed  from  the  needle,  which  was  al- 
lowed to  remain  imbedded  in  the  tissues,  the  syringe  was 
rapidly  filled  with  the  permanganate,  and  the  injection 
was  then  made.  Sometimes  less  than  half  a  minute  was 
consumed  in  the  whole  operation. 

In  regard  to  Note  8,  while  it  is  as  yet  impossible  to 
state  that  jai/orandi  has  a  positive  antidotal  effect  to  cro- 
talvs  venom,  the  experiments  seem  to  support  such  a 
view,  and  the  writer  has  proof  in  his  possession  that  a 
valuable  dog  was  saved  in  Florida  by  this  drug. 

Dr.  Robert  Fletcher,  in  his  valuable  paper  entitled  "A 
Study  of  Some  Recent  Experiments  in  Serpent  Venom," 
in  the  Amei-ican  Journal  of  the  Medical  Sciences,  new  se- 
ries, Ixxxvi.,  144,  1883,  mentions  a  case  reported  by  a 
French  physician,  of  a  person  bitten  by  a  viper,  in  which 
the  very  grave  symptoms  developed  had  been  cured  by 
the  administration  of  jaborandi,  which  produced  copious 
salivation  and  perspiration,  the  dangerous  effects  of  the 
venom  gradually  disappearing. 

This  case  was  looked  up  and  was  found  in  the  Oazeite 
Eebdomadaire  de  Medecine  et  Ghinirgie,  Paris,  xix.,  835, 
1882,  the  reporter  being  Dr.  Josso.  He  states  that  the  pa- 
tient was  bitten  by  a  viper  between  the  thumb  and  index- 
finger,  and  that,  when  called  to  see  her,  all  the  character- 
istic dangerous  symptoms  of  poisoning  from  snake  venom 
were  present,  notwithstanding  that  phenic  acid  had  been 
freely  used  as  a  supposed  antidote.  Having  seen  an  ac- 
count of  the  use  of  jaborandi  by  the  South  Americans  in 
snake  bite,  he  determined  to  give  it  a  trial,  and  four 
grammes  (about  sixty  grains)  of  the  leaves  were  infused 
in  a  glass  of  water  and  given  at  2  p.m.  of  the  13th  inst.. 
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and  on  the  14th  the  patient  was  well,  with  the  exception 
of  pains  in  the  arms  and  some  swelling,  which  lasted  for 
three  weeks  after  the  accident.  As  already  stated,  copi- 
ous salivation  and  perspiration  were  produced,  but  no 
mention  is  made  of  any  action  upon  the  kidnej's.  As 
no  other  cases  had  been  reported,  and  the  writer  being 
aware  that  venom  was  supposed  to  be  eliminated  by  the 
skin  and  kidneys,  he  determined  to  examine  the  subject 
thoroughly. 

As  some  non-professional  readers  may  care  to  know 
what  jaborandi  is,  and  what  effect  is  produced  by  it,  the 
following  short  summary  is  given  : 

Jaborandi  is  an  extract  made  from  the  dry  leaves  of 
PUocarpus  pennatifolius,  a  South  American  plant,  its  pro- 
perties being  due  to  a  volatile  oil  and  two  alkaloids,  pilo- 
carpine and  jaborine.     The  preparations  and  doses  are  : 

Dose. 

Extract  jaborandi ^.  ij.  to  x. 

Infusion  jaborandi fluidoz.  X- 

Pilocirpine  nitrate gr.  J^  to  X. 

Tincture  jaborandi,  U.  S.  Ph fluidoz.  X  to  j. 

Fluid  est.  jaborandi minims  v.  to  Ix. 

"Pilocarpine  stimulates  the  peripheral  terminations 
of  efferent  nerves  going  to  glands,  and  first  stimulates 
and  then  paralyzes  the  efferent  nerves  going  to  structures 
composed  of  involuntary  muscular  fibre.  In  large  doses 
it  lessens,  but  does  not  quite  destroy,  the  irritability  of 
voluntary  muscles  and  motive  nerves"  (Lauder  Bruu- 
ton).  "  It  increases  flow  of  saliva  enormously,  the  se- 
cretion of  sweat,  and  excites  the  secretion  of  tears,  cer- 
umen in  ears,  mucus  from  nose  and  from  bronchial  mu- 
cous membrane,  of  gastric  juice,  intestinal  juice,  and 
urine  from  the  kidneys.  Upon  the  circulation  :  vessels 
become  dilated  at  first,  pulse  rapid,  feeling  of  heat  over 
the  body.  Blood-pressure  falls  a  little  at  first  with 
quicker  pulse,  and  rises  with  a  slower  pulse.  Respiration 
is  increased,  with  dyspnoea.  It  is  used  as  a  cardiac 
stimulant  when  digitalis  fails." 

Now,  as  will  be  seen  from  these  statements,  this 
South  American  plant  really  seems  to  possess  all  those 
properties  which  might  be  supposed  necessary  to  consti- 
tute a  true  physiological  antidote  to  serpent  venom',  and 
so  far  as  our  limited  experiments  go,  there  appears  to  be 
good  warrant  for  such  a  belief,  as  in  all  of  our  experi- 
ments the  so-called  antidote  was  first  tried  on  healthy 
animals  without  producing  any  ill  effects.  The  first  ex- 
periment was  as  follows  : 

November  28th,  13.30  a.m. — Injected  five  minims  of 
solution  of  rattlesnake  venom  into  left  hind  leg  of 
strong,  healthy  rabbit,  followed  immediately  by  ten 
drops  of  fluid  extract  jaborandi  in  ten  'drops  of 
'  water  ;  and  ten  drops  of  jaborandi  and  half  an  ounce 
of  water  was  forced  into  the  animal's  stomach  with 
a  syringe. 
2.30  P.M. — Animal  slightly  lame  in  the  injected  leg, 
holds  it  up  when  walking  ;  eats  well. 

November  39th,  11  a.m. — Animal  still  a  little  lame,  slight 
swelling  and  tenderness  of  the  injected  leg,  other- 
wise seems  to  be  in  good  condition. 

November  30th,  11  a.m. — Rabbit  in  about  the  same  con- 
dition as  yesterday,  but  improving. 

December  1st,  11  a.m. — Animal  still  slightly  lame  ;  a  hard 
tumor  formed  at  seat  of  injection. 

December  2d,  11  a.m. — Rabbit  in  same  condition  as  yes- 
terday ;  appetite  normal. 

December  5tli. — Swelling  entirely  gone,  animal  perfectly 
well. 

It  was  noticed  in  this  case  that  the  animal  urinated  freely 
and  very  frequently,  and  that  the  mouth  and  nostrils 
were  very  moist.  Chickens  and  pigeons  being  peculiar- 
ly susceptible  to  venom,  it  was  determined  to  try  the  ef- 
fect of  the  jaborandi  on  them  : 

December  3d,  12. 30p.m. — Injected  five  minims  of  c?'6itotes 
venom  solution  into  leg  of  chicken,  followed  by  ten 
minims  of  fluid  extract  jaborandi,  in  water,  by  the 
stomach. 


1  P.M. — Chicken  appears  not  so  well,  lying  down. 
Gave  ten  minims  more  of  jaborandi,  in  water,  per 
stomach. 

3  P.M. — Chicken  standing  up,  and  feathers  drooping ; 
does  not  seem  very  sick. 
December  5th. — Chicken  found  dead  ;  probably  died  dur- 
ing the  night,  as  it  was  alive  yesterday  (Sunday)  at 

1  P,.M. 

In  this  case  it  may  have  been  that  not  enough  of  the 
jaborandi  was  given  to  overcome  the  double  lethal  dose 
of  the  venom,  and  also  that  none  was  given  hypodermi- 
cally  ;  however,  the  experiment  shows  that  life  was  pro- 
longed after  a  dose  of  venom  which,  if  allowed  to  act 
without  hindrance,  would  have  destroyed  life  in  about 
two  hours.  Another  experiment  was  tried  upon  a  fowl, 
a  smaller  dose  of  venom  and  a  larger  amount  of  jabor- 
andi being  given,  but  the  chicken  only  lived  two  days. 
These  two  experiments  would  seem  to  show  that,  in  the 
case  of  fowls  poisoned  by  serpent  venom,  jaborandi  has 
only  the  effect  of  prolonging  life.  To  verify  the  former 
experiment  upon  a  rabbit,  it  was  resolved  to  again  try 
the  antidotal  effect  of  the  drug,  with  the  following  re- 
sult : 

December  5th,  13.05  p.m. — Injected  ten  minims  of  cro- 
talus  venom  solution  into  right  hind  leg  of  large, 
healthy  rabbit,  followed  by  fifteen  minims  of  fluid 
extract  of  jaborandi ;  also  gave  fifteen  minims  of 
jaborandi,  in  water,  per  stomach. 
13.15  p.m. — Rabbit  sluggish,  and  indisposed  to  move. 

Respiration  hurried,  and  animal  seems  very  sick. 
13.30  P.M. — Gave  fifteen  minims  more  of  jaborandi  hy- 
podermically. 

December  6th. — Rabbit  appears  perfectly  well  and  is 
eating.  Copious  discharge  of  serum  from  wounds 
made  by  hypodermic  needle,  and  a  good  deal  of 
urination. 

December  8th. — Rabbit  appears  perfectly  well,  but  has  a 
healthy-looking  raw  surface  near  point  of  injection, 
on  leg,  which  is  healing. 

December  10th.— Rabbit  well  excepting  ulcer,  which  is 
healing  nicely. 

December  12th. — Animal  perfectly  well. 

One  more  experiment  was  tried  upon  another  rabbit, 
in  which  a  fourfold  lethal  dose  of  the  venom  was  injected, 
viz.,  twenty  minims  of  venom  solution,  followed  by 
sixty  minims  of  jaborandi  at  intervals,  hypodermically, 
with  sixty  minims,  in  water,  by  the  stomach,  the  animal 
recovering  perfectly.  Prom  the  foregoing  experiments 
with  the  fluid  extract  of  jaborandi,  it  will  be  seen  that, 
while  this  substance  appears  to  have  antidotal  effects 
upon  rabbits,  in  fowls  it  fails,  as  has  already  been  stated  ; 
but  it  is  intended  to  pursue  this  line  of  experimentation 
still  further,  especially  with  the  active  principle,  known 
as  pilocarpine.  It  may  be  mentioned  that  a  medical  man 
of  Washington  City  is  so  convinced  of  the  efficacy  of  the 
jaborandi,  that  he  has  offered  himself  for  the  purpose  of 
an  experiment  with  venom,  and  in  addition  to  this  offer, 
the  writer  has  received  a  communication  from  a  person 
in  Ohio,  also  proposing  to  submit  to  the  test.  Until  we 
have  experimented  further,  however,  the  scientific  devo- 
tion of  these  gentlemen  will  not  be  tried. 

The  writer  would  like  to  acknowledge  the  aid  rendered 
him  by  his  able  assistant,  Mr.  E.  S.  Rheem,  in  the  prep- 
aration of  this  and  the  previous  article  in  Volume  VI. 

Henry  Cr&cy  YaiTow. 

RIVIERA.  There  is  probably  no  region  of  country  in 
all  the  civilized  world  of  to-day  that  seems  by  nature  so 
specially  adapted  to  the  purposes  of  a  winter  health-resort 
as  is  the  strip  of  coast  which  extends  in  a  northeasterly 
direction  along  the  shore  of  the  Mediterranean  between 
Nice  and  Genoa,  and,  although  in  less  degree,  the  con- 
tinuation of  this  strip  in  a  southeasterly  direction  beyond 
Genoa,  and  as  far  as  Spezzia.  The  Italian  name  of  this 
coast  strip,  "  la  Riviera,"  indicates  that  it  is  by  them  re- 
garded as  in  some  sense  the  coast  land  par  excellence,  and 
the  name  of  the  great  post-road  between  Nice  and  Genoa, 
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"  il  Cornice,"  the  "  Cornice,"  is  in  itself  almost  enough  to 
show  the  extreme  narrowness  of  the  comparatively  level 
space  intervening  between  the  main  chain  and  foot-hills 
of  the  Maritime  Alps  and  the  waters  of  the  Mediterranean 
Sea.  Moreover,  when  we  come  to  consider  the  great 
depth  of  the  sea  at  but  a  short  distance  from  the  shore- 
line ("two  thousand  feet  a  few  yards  from  the  land  at 
Nice,"  Bennet  tells  us),  and  the  very  considerable  height 
of  the  mountain  chain  lying  thus  close  to  the  shore,  it  is 
evident  that  the  small  areas  of  level  or  gently  sloping 
country  which,  intervening  between  the  shore-line  and 
foot-hills,  are  hemmed  in  on  either  side  by  the  buttressing 
cross-ridges  that  run  down  to  the  very  water-line  itself, 
and  that  divide  the  whole  coast  line  into  a  series  of  shal- 
low bays,  are  in  themselves  no  more  than  a  series  of  shelf- 
like or  cornice-like  interruptions  in  the  steep  slope  from 
mountain  crest  to  sea-bottom.  The  conformation  of  the 
whole  country  is  little  else  than  a  long  shelf,  or  rather  a 
series  of  shelves,  on  the  south  side  of  a  very  high  moun- 
tain-wall, which  wall,  up  to  the  level  of  these  shelves,  is 
submerged  in  the  waters  of  the  sea.  This  peculiar  con- 
formation, while  in  a  great  degree  characteristic  of  the 
entire  Riviera  from  Nice  to  Spezzia,  is  especially  charac- 
teristic of  that  portion  of  the  western  Riviera  which  lies 
to  the  east  of  the  Tete  du  Chien,  a  promontory  jutting 
into  the  sea  immediately  to  the  west  of  Monaco,  and  about 
eight  or  ten  miles  to  the  east  of  Nice.  West  of  this  point 
the  main  chain  of  the  Maritime  Alps  recedes  much  far- 
ther from  the  shore,  and  a  much  larger  share  in  the  pro- 
duction of  shelter  from  northerly  winds  devolves  upon 
their  foot-hills.  Such  is  the  case  at  Nice,  although  even 
there  the  backbone  of  the  Alps  lies  but  thirty  miles  dis- 
tant from  the  shore  :  such  is  still  more  the  case  at  Cannes, 
which  lies  about  eighteen  miles  southwest  of  Nice,  and 
where  the  higher  mountains  stand  nearly  forty  miles  back 
from  the  coast.  Yet  both  these  places  share  in  great 
degree  the  climatic  characteristics  of  the  better-sheltered 
portion  of  the  coast,  and  may  properly  be  considered  as 
belonging  among  the  Riviera  resorts. 

The  latitude  of  the  Riviera  plays  but  a  small  part  in 
the  production  of  its  mild  winter  climate,  while  the  chief 
factor  in  determining  the  climate  of  this  region  undoubt- 
edly is  its  extraordinary  protection  against  northerly 
winds.  The  warm  water  of  the  Mediteri-anean  Sea  helps 
to  maintain  the  relatively  high  winter  temperature,  and 
the  prevalence  of  clear  skies,  allowing  the  sun's  rays  to 
strike  with  full  power  upon  the  rocky  southern  slope  of 
the  sheltering  mountain-wall,  has  also  a  powerful  influ- 
ence in  the  same  direction,  especially  during  the  day 
hours.  "  It  has  been  calculated,"  says  Dr.  Yeo,  in  his 
work  on  "Climate  and  Health- Resorts,"  "  that  the  tem- 
perature of  the  Mediterranean  off  this  coast  is  twenty 
degrees  higher  than  that  of  the  Atlantic  at  the  same 
depth  and  in  the  same  latitude  ;  and  that  the  tempera- 
ture of  the  surface  of  the  sea  (off  the  coast  of  Cannes), 
has  a  mean  excess  of  about  12°  Fahr.  over  the  minimum 
temperature  of  the  air,  and  a  mean  excess  of.  9'  over 
that  of  the  sea  on  our  own  southern  coast  (Falmouth)." 

The  mountain-wall  that  shelters  the  western  Riviera 
varies  in  height  from  about  nine  or  ten  thousand  feet 
behind  Nice,  where  the  main  chain  lies  some  thirty  miles 
from  the  coast,  and  where  many  ranges  of  foot-hills  in- 
tervene, down  to  four  thousand  five  hundred  feet  behind 
Albenga,  Noli,  etc.,  where  the  crest  of  the  chief  ridge  it- 
self approaches  to  within  seven  miles  of  the  shore,  and 
where  there  is  no  longer  any  space  left  for  the  interven- 
tion of  secondary  ridges  or  foot-hills. 

The  climate  of  the  Riviera  is  a  moderately  dry  one, 
mild  rather  than  warm  during  the  winter  months,  and 
especially  characterized  by  the  general  prevalence  of 
bright  sunshiny  weather,  by  great  heat  of  the  sun's  rays, 
and,  above  all,  by  its  relative  immunity  from  cold  winds. 

The  most  typical  example  of  the  climate  of  the  true 
Riviera  is  to  be  found  at  Mentone,  and  it  is  purposed  in 
the  present  article  to  avoid  any  attempt  at  lengthy  discus- 
sion of  this  type,  such  information  as  may  be  desired  on 
this  subject  having  been  already  presented  in  the  article 
entitled  Mentone.  Brief  mention  of  other  less  celebrated 
Riviera  resorts,  as  well  as  of  Cannes  and  Nice,  is  all  that 


the  reader  will  find  in  this  general  article,  a  long  array  of 
figures  and  detailed  discussion  of  meteorology  or  topog- 
raphy being  avoided,  and  in  their  stead  but  a  few  words 
being  said  regarding  the  alleged  special  peculiarities  of 
these  other  Riviera  stations,  and  respecting  their  differ- 
entiation from  Mentone,  the  Riviera  type. 

Cannes. — The  town  of  Cannes  lies  on  the  French  coast, 
twenty-eight  miles  southwest  of  Mentone.  It  is  the 
least  sheltered  from  northerly  winds  of  any  of  the  re- 
sorts mentioned  in  this  article,  being  especially  exposed 
to  that  curse  of  the  Riviera,  the  mistral.  Close  to  the 
town  the  dust  is  very  annoying,  at  least  it  was  so  when 
Dr.  Sparks  wrote  his  work  on  the  Riviera  some  ten  years 
ago.  The  town  is  abundantly  supplied  with  good  water, 
and  its  drainage  (in  1879)  was  in  fair  condition.  Living 
accommodations  are  many  and  good,  although  by  reason 
of  the  popularity  of  Cannes  among  the  English,  not  yet 
abundant.  The  cost  of  living  is  especially  high.  The 
surrounding  country  is  very  attractive,  and  being  far 
more  open  than  that  about  the  true  Riviera  resorts, 
which  in  fact  hardly  have  any  surrounding  country,  af- 
fords exceptional  facilities  for  riding  and  driving. 
There  are  also  good  boating  facilities.  In  regard  to  the 
opportunities  for  driving,  Dr.  Sparks  tells  us  that  Cannes 
"  has  a  decided  superiority  to  Mentone,  and  still  more  to 
San  Remo  ;"  for  "  not  only  can  one  go  farther  to  the 
east  and  west  of  the  town  without  encountering  steep 
hills,  but  there  are  many  more  carriage  excursions  to  be 
made  inland."  The  immediate  neighborhood  of  Cannes 
is  "  not  so  well  off  for  walks  as  drives,"  he  says,  by 
reason  of  the  building  operations  involved  in  the  con- 
stant growth  of  the  town.  At  the  close  of  January, 
1878,  there  were  no  fewer  than  seven  hundred  and  fifty 
English  families  at  Cannes.  The  many  social  gather- 
ings and  entertainments  are  an  objectionable  feature  of 
life  at  this  place,  so  far  as  the  invalid  is  concerned.  The 
subject  of  the  winds  at  Cannes  is  very  carefully  consid- 
ered by  Dr.  Sparks,  and  he  sums  up  his  conclusions  by 
saying  that  he  thinks  there  is  little  doubt  but  that  it  is  a 
very  windy  place,  and  that  like  HySres,  the  wind  to  which 
it  is  especially  exposed  is  the  "  mistral,"  or  dry,  and  often 
cold,  northwest  wind.  Of  the  little  village  of  Le  Cannet, 
two  miles  and  a  half  north  of  Cannes,  he  tells  us  that  it  is 
well  sheltered  under  the  hills  ;  that  the  natives  say  it 
"  feels  no  wind,"  and  that  "  it  is  easy  to  believe  that  they 
are  right."  Out  of  a  goodly  number  of  statistics  regard- 
ing the  temperature,  rainfall,  etc.,  given  in  Dr.  Sparks's 
work,  I  select  for  quotation  only  those  for  average  tem- 
perature and  relative  humidity,  presented  on  the  author-, 
ity  of  Dr.  Marcet,  and  covering  the  j'ears  1874-77,  those 
of  mean  maximum  temperature  for  three  years,  and  of 
mean  minimum  temperature  for  two  years.  They  are 
as  follows  : 


Average  temperature 

Mean  maximum  temperature . 
Mean  minimum  temperature. 
Relative  humidity 


Nov.     Dec. 


53.6  I  48.2 
60.06  I  B4.3 
46.9  89.7 
70.64    69.99 


Jan. 


BO.  2.3 
BB.76 
44.6 
60.99 


Feb.     Mar. 


Apr. 


48.5  !  50.7  BB.7 
54.26  57.23  '  «1.8 
41.0    !  44,6    I  49.2 

70.6  ;  70.73  I  74.16 


At  Cannes,  as  at  Nice  and  at  Hyeres,  olive-trees  are 
abundant,  and  Dr.  Sparks  tells  us  (op.  cit. ,  p.  36)  that 
this  tree  "  appears  to  be  unable  to  support  a  temperature 
below  21°  or  22°  Fahr."  The  olives  at  Cannes  are 
smaller,  he  says,  than  they  are  east  of  Nice  ;  while  lemon- 
trees,  which  are  abundant  about  Mentone  and  San  Remo, 
at  Cannes  are  scarcely  ever  seen.  Orange-trees,  on  the 
other  hand,  are  to  be  found  at  Cannes  in  abundance,  but 
of  these  two  varieties  of  the  genus  Citrus  he  tells  us 
that,  "  roughly  speaking,  two  to  four  degrees  of  frost, 
Fahrenheit,  kill  the  lemon,  whereas  we  only  hear  of 
orange-trees  being  killed  by  relatively  severe  frosts,  such 
as  occurred  in  1709,  1788-89,  and  1829."  * 

Respecting  the  special  climatotherapy  of  Cannes,  Dr. 
Sparks  pronounces  it  to  be  "distinctly  a  bracing  place  ; 

*  A.  J.  C.  Hare,  in  hi8  book,  "A  Winter  at  Mentone,"  says  that 
oranges  bear  seven  degrees  of  frost,  i.e.,  a  temperature  of  24°  F.  :  while 
lemons  bear  only  four  or  five  degrees  of  frost,  via.,  a  temperature  of  27° 
or  26°  F. 
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too  mucli  so,  in  fact,  sometimes,"  although,  he  adds,  that 
for  this  reason  it  "  suits  some  people  better  than  Men- 
tone  or  San  Remo,  especially  as  the  spring  advances  and 
the  days  get  ■warm  ; "  and  he  thinks  "  invalids  who  have 
wintered  in  one  of  these  places  often  benefit  by  a  change 
to  Cannes  at  the  end  of  March  or  in  the  middle  of 
April." 

Nice. — Proceeding  along  the  coast  from  Cannes,  in 
an  easterly,  or  rather  northeasterly  direction,  the  next 
health-resort  of  the  Riviera  series  met  with  is  the  city  of 
Nice,  the  largest  town  of  the  coast  between  Toulon  and 
Genoa,  having  a  population  of  54,880  on  the  occasion  of 
the  last  census  preceding  the  publication  of  Dr.  Sparks's 
book,  and  a  transient  population  of  winter  visitors,  ac- 
cording to  this  author,  of  from  10,000  to  15,000  more. 
The  town  itself  stands  directly  on  the  sea-shore,  but  is 
backed  by  a  sloping  area  of  country  intervening  between 
the  foot-hills  proper  and  the  shore,  which  is  some  four 
miles  wide  from  east  to  west,  and  a  trifle  deeper  or  longer 
from  north  to  south  (Sparks).  "  It  is  only  in  the  imme- 
diate neighborhood  of  the  town,"  says  the  author  just 
quoted,  "  and  for  a  short  distance  from  the  coast,  along 
the  edge  of  the  bay,  that  there  is  any  level  ground  ;  the 
remainder  of  the  area  consisting  of  low  ridges  and  shal- 
low valleys  with  a  general  direction  from  north  to 
south."  The  highest  of  the  foot-hills  back  of  Nice  is  the 
Mont  Chauve,  with  an  elevation  of  2,824  feet,  and  stand- 
ing seven  miles  back  from  the  coast.  The  elevation  of 
the  main  chain  of  the  Maritime  Alps  behind  Nice,  offset 
by  its  very  considerable  distance  from  the  coast  at  this 
point,  has  been  already  mentioned.  The  foot-hills  north 
of  the  Nice  amphitheatre  are,  as  pointed  out  by  Dr. 
Sparks,  too  far  distant  and  too  much  intersected  by 
valleys  to  afford  very  good  protection  against  winds 
coming  from  that  direction  ;  in  fact,  they  appear  to  be 
much  like  the  "  multi  intercisi  vallibus  colles"  de- 
scribed in  the  "  Bellum  Alexandrinum  "  as  surrounding 
the  town  of  Zela  in  Pontus  ;  and  as  to  the  more  distant 
mountains  he  says  that  "  they  can  scarcely  benefit  Nice  as 
much  as  is  generally  supposed,  owing  to  the  cold  cur- 
rents which  descend  from  the  snow  fields  on  their  south- 
ern face."  The  writer  recalls  a  view  of  distant  snow- 
covered  peaks,  seen  from  the  top  of  the  Observatory  Hill 
at  Nice  early  in  March,  1866 ;  yet  at  the  same  time  in 
Nice  roses  were  blooming  in  the  open  air. 

Like  Cannes,  Nice  is  one  of  the  windiest  of  the  Riviera 
resorts.  "The  mistral  blows  about  nine  times  in  the 
year,  chiefly  in  February  and  March,  and  it  is  accom- 
panied by  clouds  of  dust  whose  density  has  been  com- 
pared to  that  of  a  Loudon  fog ;  while  at  the  same  time 
the  amount  of  moisture  in  the  atmosphere  is  reduced  to 
a  minimum"  (Sparks).  The  average  number  of  days  of 
complete  calm  during  the  nine  autumn,  winter,  and 
spring  months,  as  quoted  by  Sparks  from  Teysseire,  is 
18.6,  while  the  average  number  of  da}'s  of  gentle  wind 
is  203.8,  and  that  of  strong  wind  days  is  69.4,  out  of 
which  29.4  occur  during  the  three  spring  months. 

Teysseire's  figures  for  mean  relative  humidity  (1869-76), 
for  mean  temperature,  and  for  absolute  (not  average) 
maximum  and  minimum  temperatures  during  the  twenty- 
eight  years  1849-76,  are  given  below,  and  are  all  the 
meteorological  data  we  shall  attempt  to  quote  out  of  the 
many  presented  by  Dr.  Sparks. 


Mean  temperature 

Absolute  maximum  tem- 
perature     

Absolute  minimum  tem- 
perature   

Mean  relative  humidi- 
ty *  


Oct.     Nov,     Dec.     Jan.     Feb.     Mar.     Apr. 


61.61 
88.16 
36.7 
62.6 


52.80 
74.7 
31.1 
62.4 


48.2 
66.3 
36.9 
63.0 


46.74 
66.6 
36.5 
65.9 


48.43 
66.0 
38.3 
59.9 


51.22 
70.6 
33.1 
66.7 


67.54 
82.0 
37.2 
60.4 


*  The  contrast  between  these  humidity  data  and  those  of  Dr.  Marcet,  at 
Cannes,  ia  veiy  striking,  and  the  writer  cannot  help  suspecting  that  Dr. 
Valcom-t's  data  for  Cannes,  which  are  quoted  by  Dr.  Sparks,  although 
discredited  by  him  when  compared  with  those  of  Marcet,  would  furnish 
a  fairer  basis  for  comparison  with  those  of  Nice.  Yet  Dr.  Sparks  is  very 
careful  how  he  accepts  meteorological  statistics,  and  cannot  be  too  highly 
commended  for  hia  caution  in  calling  attention  to  the  varying  exposure 


Hotels  and  pensions  abound  at  Nice  ;  and  villas,  many 
of  them  handsome  and  surrounded  by  large  gardens,  are 
not  only  numerous  in  the  city  itself,  but  are  also  thickly 
scattered  all  over  the  hill-sides  behind  the  town. 

For  cases  of  pulmonary  phthisis  the  climate  of  Nice 
is  by  no  means  so  well  adapted  as  is  that  of  the  Riviera 
proper,  east  of  the  Tete  du  Chien  promontory,  although 
for  that  particular  class  of  phthisical  cases  known  as  the 
"torpid,"  in  whom  open-air  life  alone  is  the  chief  de- 
sideratum, and  who  have  no  febrile  reaction,  and  no 
marked  susceptibility  to  taking  cold,  Nice  is  a  good 
place  of  winter  resort,  provided  they  are  careful  to  live 
away  from  the  sea  and  to  select  a  residence  either  in  the 
relatively  sheltered  northern  portion  of  the  town,  or,  bet- 
ter still,  at  the  suburb  of  Cimiez  ("the  Civitas  Cimelien- 
sis  of  the  Romans,"  A.  J.  C.  Hare),  lying  two  miles  from 
the  sea,  or  at  some  other  sheltered  spot  among  the  hills. 
For  the  chronic  bronchitis  of  elderly  people,  for  chlorotic 
women,  strumous  children,  and  dyspeptics,  and  for  ner- 
vous diseases — excluding  those  accompanied  by  symp- 
toms of  excitement  and  also  excluding  all  neuralgic  cases 
—the  climate  of  Nice  appears  to  be  a  good  one.  The  ob- 
jections to  the  climate  in  the  case  of  cardiac  disease,  and, 
above  all,  pulmonary  disease,  are  such  that  Dr.  Sparks 
very  wisely  remarks  that  "  no  invalid  should  ever  think 
of  settling  down  at  Nice  for  the  first  time  without  consult- 
ing one  of  the  local  medical  men."  The  closing  paragraph 
of  his  seventh  chapter  deserves  quotation  in  full,  and  its 
lesson  should  be  impressed  upon  the  mind  of  every  physi- 
cian who  thinks  of  recommending  this  celebrated  resort, 
which  is  to-day  rather  a  pleasure  resort  than  a  refuge  for 
invalids. 

"As  to  amusements,"  says  Dr.  Sparks,  "what  with 
theatres,  operas,  balls,  soirees,  etc.,  there  is  only  too 
much  even  for  healthy  people.  The  society  is  extremely 
mixed,  as  Nice  is  more  uniformly  frequented  by  the 
nations  of  Europe  and  the  world  than  any  of  the  other 
southern  health-resorts  ;  but  the  larger  number  of  winter 
visitors  come  not  for  health,  but  for  pleasure,  which,  in 
other  Words,  means  gambling  at  Monte  Carlo,  or  playing 
baccarat  at  the  clubs  on  the  Promenade  des  Anglais. 
Certainly  some  of  the  social  aspects  of  life  in  that  city 
might  well  be  dispensed  with,  and  to  learn  morality  in 
any  sense  of  the  word  we  must  not  go  to  Nice." 

Mentonb. — This  celebrated,  and  very  justly  celebrated, 
health-resort  not  only  lies  within  the  true  Riviera  dis- 
trict, but  by  reason  of  its  exceptional  shelter  against  cold 
winds,  as  well  as  for  other  reasons,  may  be  regarded  as 
the  type  of  all  Riviera  resorts.  It  has  been  elsewhere 
fully  described  (see  article  Mentone,  Vol.  IV. ,  pp.  730- 
785).  The  accompanying  illustrations  give  a  very  good 
idea  of  the  appearance  of  the  town  as  viewed  both  from 
the  east  and  west,  and  are  properly  introduced  in  the 
present  article  as  typically  representative  of  the  scenery 
of  the  entire  Riviera.  Fig.  5038,  is  a  view  taken 
from  a  terraced  olive  orchard  on  the  Cap  St.  Martin,  the 
headland  separating  the  bays  of  Mentone  and  Monaco. 
The  other  view,  shown  in  Fig.  5084,  is  taken  from 
the  shoulder  of  the  Monte  Bellinda,  which,  running  out 
as  a  buttress  into  the  sea,  constitutes  the  Punta  della 
Murtola.  Both  wood-cuts  are  copied  from  Dean  Alford's 
interesting  book  on  the  Riviera,  a  work  that  cannot  be 
too  highly  commended  to  such  of  my  readers  as  may 
desire  to  get  a  fair  idea  of  the  scenery  of  this  most 
beautiful  region  without  visiting  it  in  person. 

BoEDiGHEBA. — The  little  town  of  Bordighera  (popula- 
tion in  1876  about  2,500),  lying  at  the  extremity  of  a 
promontory  about  ten  miles  east  of  Mentone,  is  peculiar 
among  Riviera  resorts  in  possessing  (by  reason  of  this 
very  situation  upon  a  promontory)  a  more  distinctively 
maritime  climate  than  is  to  be  found  at  any  other  point 
along  this  whole  coast.  Mr.  Frederick  Hamilton,  quoted 
by  Sparks,  describes  the  situation  of  the  town,  and  its 
consequent  climatic  peculiarities  as  follows  :  "  All  the 

0/  the  instruments  used,  a  point  of  exceedingly  great  importance  on  the 
Riviera,  where  the  contrast  between  shade  and  sun  temperatures  is  very 
marked,  and  where  shelter  from  wind  is  so  all-important  a  factor  in  deter- 
mining temperatures  that  different  portions  of  one  and  the  same  town 
may  be  said  to  possess  entirely  different  climates. 
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other  health-resorts,"  he  sajrs,  "  Cannes,  Nice,  Mentone,  San  Remo,  and  even  Alassio,     .     .     .     are  more  or  less  at 
the  bottom  of  bays.     The  situation  of  Bordighera  is  quite  the  reverse.     It  stands  on  a  promontory  which  projects 

into  the  sea  more  than  any  other 
headland  in  Liguria.  Hence  it 
gets  more  sea  air  than  any  of  the 
places  already  mentioned.  The 
winds  from  north  of  east,  round 
by  south,  to  a  little  north  of  west, 
all  necessarily  blow  from  the  sea. 
Live  where  you  will  in  the  neigh- 
borhood, even  seven  or  eight  hun- 
dred yards  from  the  shore  and  on 
the  hills,  you  will  still  find  your- 
self under  the  influence  of  the 
sea  air,  just  as  you  would  along 
the  beach  in  the  other  health-re- 
sorts. .  .  .  The  result  in  a 
medical  point  of  view  is,  obvious- 
ly, that  the  climate  of  Bordighera 
should  be  advised  only  to  those 
who  may  expect  benefit  from  sea 
air.  Such  patients  will  have  the 
advantage  there  of  breathing  the 
sea  air  inland  (i.e.)  without  the  in- 
convenience of  the  high  winds, 
and  the  noise  of  the  waves,  which 
they  would  suffer  from  in  other 
localities. "  Dr.  Sparks  adds  that 
obviously  in  the  latter  part  of  this 
quoted  passage  Mr.  Hamilton  was 
speaking  rather  of  the  "Bordi- 
ghera of  the  future,"  than  of  the 
town  as  it  existed  at  the  time  his 
(Dr.  Sparks's)  book  was  written  : 
for  at  that  time  all  that  had  been 
built  of  the  suburb  of  New  Bor- 
dighera (the  only  portion  of  the 
town  suited  to  the  residence  of 
invalids),  lay  close  down  by  the 
shore  on  the  west  side  of  the  pro- 
montory, exception  made  only  of 
a  few  scattered  villas  standing 
among  the  olive  groves  between 
the  main  road,  close  to  the  beach,  and  the  old  Roman  road,  the  Via  Aurelia,  a  road  which,  running  close  under  the 
base  of  the  foot-hills  a  quarter  of  a  mile  back  from  the  sea,  was  then  (1879,  October)  being  "  jjartly  resuscitated  and 

converted  into  a  boule- 

vard."  These  foot-hills,  ie^»^^^5^s3 
covered  with  olives  and 
pines,  attain  an  eleva- 
tion, according  to  Dr. 
Sparks,  of  from  four 
hundred  to  (at  most) 
one  thousand  feet.  The 
old  and  compactly  built 
town  of  Bordighera, 
standing  at  the  very  tip 
end  of  the  promontory, 
is  decidedly  p  i  c  t  u  r  - 
esque,  as  are  all  these 
Riviera  towns,  but  is 
not  suited  to  the  resi- 
dence of  invalids,  and 
the  east  side  of  the  pro- 
montory, though  "oc- 
cupied by  a  charming 
valley,  rocky  and  sandy, 
full  of  palms  and  lem- 
ons, abundantly  watered 
and  prettily  closed  in  by 
towering  hills,"  does  not 
seem  to  be  popular  as  a 
place  of  residence,  prob- 
ably, according  to  the 
writer  just  quoted  (Mr. 
Hamilton), ' '  because  the 
cemetery  stands  in  the 
centre  of  it,  which  is  a 

drawback  in  most  people's  eyes."    So  that  the  narrow  strip  of  olive-covered,  nearly  level  country  to  the  west  of  the 
promontory  is  evidently  destined  to  be  the  chosen  site  for  the  growth  of  the  new  town.     This  strip,  although  flat,  is 


Fig.  5033. 


Fig.  6034. — Mentone  from  the  East. 
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■well  drained,  liaving  a  soil  which  consists  of  a  mixture 
of  sea-sand  and  clay  resting  upon  a  dense  bed  of  shingle. 
The  desirable  portion  of  this  narrow  strip  is  that  which 
lies  within  a  distance  of  a  mOe  from  the  cape,  and  which 
contains,  according  to  Mr.  Hamilton,  "  over  two  hundred 
acres  of  building  land,"  while  "  the  hills  behind  offer 
double  the  extent."  New  Bordighera,  and  in  fact  all 
this  west-side  strip  of  country,  is  in  good  degree  sheltered 
against  easterly  and  northeasterly  winds  by  the  Cape  of 
Bordighera  itself. 

On  the  north,  Bordighera  is  "  almost  completely 
protected  "  against  winds,  and  "the  outlines  of  the  Alpes 
Maritimes  to  the  northwest  and  west  break  the  force 
of  winds  from  those  quarters  "  (Sparks).  Against  the 
southwest  wind — a  warm  and  moist  one — it  is,  of 
course,  not  sheltered  at  all,  and  this  wind  "  sometimes 
blows  with  considerable  force."  The  westerly  winds  at 
Bordighera  are  "generally  light  breezes  accompanying 
fine  weather,"  according  to  Mr.  Hamilton.  Dr.  J. 
Burney  Yeo  says  that  at  Bordighera  "the  mistral  is  a 
west  wind,  being  turned  completely  in  that  direction  by 
the  mountains  behind  Monaco  ;  "  but  that  "  from  being 
forced  to  blow  over  the  sea,  it  loses  somewhat  of  its  dry 
and  cold  character."  As  to  the  local  sea  breezes,  "  which 
are  not  strong  winds,"  he  says  that  Bordighera  naturally 
feels  them  more  than  do  the  neighboring  resorts. 

The  following  table,  condensed  from  one  given  by  Dr. 
Sparks,  and  containing  data  for  temperature  based  on 
Mr.  Hamilton's  observations,  will  suffice  to  show  the 
mildness  of  the  climate,  and  its  very  great  similarity  in 
this  respect  to  that  of  all  the  other  Riviera  resorts  : 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Hcan   tempera- 
ture, 1876-79. 

63,5 

55.0 

49.0 

49.6 

49.1 

60.5 

55.1 

61.0 

The  observations  were  taken  at  a  height  of  more  than 
sixty  feet  above  the  ground.  Mr.  Hamilton's  maximum 
and  minimum  readings  for  the  same  period,  and  his  data 
for  rainfall  may  be  found  in  Dr.  Sparks's  book.  "  Snow 
and  hail  are  of  extremely  rare  occurrence,  and,  as  at 
Mentone,  the  former  melts  almost  immediately  after  it 
falls  "  (op.  cit.). 

"When  Dr.  Sparks  wrote  his  book  the  only  really  good 
drive  at  Bordighera  was  along  the  shore  road  (the  Cor- 
nice) ;  but,  as  at  other  points  along  the  coast,  the  resident 
who  is  able  to  drive  over  rough  and  steep  roads,  or  to 
ride  on  a  donkey,  has  a  chance  of  excursions  to  many 
exceedingly  picturesque  places  in  the  back  country ; 
while  for  invalids  the  walking  facilities  in  the  immediate 
neighborhood  are  exceptionally  good.  "Leaving  their 
hotel  or  villa,"  says  Sparks,  "  they  at  once  find  a  shady 
and  level  retreat  under  the  olives ;  or,  if  able  to  ascend 
the  hills,  they  can  do  so  without  having  to  encounter 
any  very  steep  ascents."  The  extensive  palm  groves  of 
Bordighera  are  famous.  "  I  have  been  told,"  says  Dean 
Alford,  in  the  beautifully  illustrated  chapter  of  his  book 
devoted  to  this  peculiar  feature  of  the  place,  "  that  there 
are  probably  now  more  palms  at  Bordighera  alone  than 
in  the  whole  of  the  Holy  Land." 

In  regard  to  the  climatotherapy  of  Bordighera,  Dr.  J. 
Burney  Yeo  says  :  "It  is  especially  suited  to  invalids 
who  want  s«a-air ;  to  cases  of  scrofulous  phthisis  in  its 
early  stages,  and  other  cases  of  early  phthisis  without 
any  tendency  to  haemorrhage  ;  to  cases  of  throat  and 
bronchial  catarrhs  ;  to  cases  of  chronic  pleurisy  ;  of  con- 
valescence from  acute  diseases,  cases  of  anaemia,  and 
many  other  conditions  of  constitutional  feebleness.  Its 
climate  is  too  exciting  for  the  very  nervous  and  sensitive." 

San  Rbmo. — The  town  of  San  Remo  lies  seven  and  a 
half  miles  east  of  Bordighera,  at  the  bottom  of  a  small 
bay,  shut  in  by  the  two  promontories  known  as  Capo 
Verde  and  Capo  Nero.  The  town  itself,  closely  and 
compactly  built,  like  other  Riviera  towns,  is  triangular 
in  shape,  and  extends  up  the  slope  of  a  steep  hillside, 
somewhat  like  the  city  of  Algiers  in  miniature.  Its 
population  in  1881  was  16,055.  Owing  to  the  narrow- 
ness of  its  bay  and  its  relation  to  the  general  trend  of 


the  coast-line,  there  is  no  extensive  view  (excepting,  of 
course,  that  straight  out  to  sea)  to  be  had  at  San  Remo,  a 
point  urged  against  it  by  Dean  Alford  and  quoted  by  Dr. 
Sparks  and  Dr.  Yeo.*  The  scenery  generally  is  less 
bold  and  picturesque  than  it  Is  at  many  other  points  on 
the  coast ;  ' '  the  higher  hills  recede  somewhat  from  the 
coast,  and  the  nearer  ones  are  wooded  to  their  summits 
and  present  nothing  particularly  striking  in  form  or  col- 
oring."' The  winds  to  which  San  Remo  is  chiefly  ex- 
posed are  those  blowing  from  the  east  and  southeast,  ac- 
cording to  Sparks  ;  while  Weber  ^  states  the  comparative 
frequency  of  the  different  winds  during  the  five  months, 
November  to  March,  as  follows:  N.E.  and  E.,  157; 
N.W.  and  N.,  154  ;  S.W.  and  W.,  101  ;  S.E.  and  S., 
25. 

The  mistral  appears  to  be  felt  at  San  Remo  as  much 
as,  or  even  a  little  more  than,  at  Mentone.  The  soil  is 
largely  clay,  and  less  readily  percolable  by  water  than  at 
Mentone  and  at  Bordighera. 

The  water  supply  is  good.  In  point  of  temperature  the 
climate  is  almost  an  exact  counterpart  of  that  of  the  West 
Bay  of  Mentone.  It  is  considered  less  stimulating  than 
the  latter.  There  are  many  hotels  in  the  newer  outlying 
districts  of  the  town,  both  on  the  west  and  east  sides  of 
its  older  portion  ;  many  villas,  too,  have  lately  been 
built,  San  Remo  having  grown  greatly  in  popularity  as 
a  health  station  during  the  past  ten  or  fifteen  years. 
Many  of  the  winter  residents  are  Germans — fully  half  of 
them  in  1879,  when  Dr.  Sparks  wrote. 

In  the  matter  of  drives  and  walks,  what  was  said  of 
Bordighera  may  be  repeated  as  applicable  to  San  Remo  ; 
but  Dr.  Sparks  says  that  there  is  no  good  sea-walk  close 
to  the  town.  The  market  is  good.  The  cost  of  living  is 
about  the  same  as  at  Nice  and  Cannes.  Many  data  of 
temperature,  humidity,  etc.,  may  be  found  in  Dr. 
Sparks's  book  and  in  Dr.  "Weber's  account  already 
cited.  The  rainfall  and  number  of  rainy  days  appear 
to  be  less  than  at  other  Riviera  resorts.  The  afternoon 
heat  after  the  middle  of  April  is  less  than  at  Mentone. 

Alassio. — The  town  of  Alassio,  twenty-eight  miles 
east  of  San  Remo,  "  is  situated  in  a  lovely  bay,  having  a 
southern  aspect,  well  protected  between  two  headlands ; 
.  .  .  is  probably  not  so  warm  as  San  Rerrto,  as  it  is 
more  open  to  the  northeast  winds,  and,  the  northern  hills 
not  being  so  high,  the  north  wind  (Tramontana)  reaches  a 
portion  of  the  district  close  to  the  .shore"  (Yeo,  op.  cit.). 
The  water  supply  is  abundant  and  good,  according  to  Dr. 
Sparks.  Alassio,  as  regards  the  beauty  of  its  scenery 
and  in  the  way  of  picturesqueness,  is  one  of  the  most  at- 
tractive points  in  the  eastern  portion  of  the  "Western  Ri- 
viera, and  of  late  years  has  acquired  some  reputation  as  a 
health-resort.  Of  meteorological  data  there  is  as  yet  a 
dearth,  and  such  as  are  given  by  Dr.  Sparks  are  by  him 
subjected  to  much  critical  comment  as  regards  reliabil- 
ity and  practical  usefulness.  I  shall  therefore  spare  the 
reader  these  quotations. 

No  other  resorts  along  the  "Western  Riviera  call  for 
special  mention  in  this  article,  although  several  others 
exist.  As  regards  the  Eastern  Riviera,  a  good,  and  per- 
haps the  best,  type  of  such  resorts  as  exist  along  this  part 
of  the  Ligurian  coast  has  been  already  presented  in  the 
article  describing  Nervi  (Vol.  V.  of  the  Referenob 
Handbook,  pp.  151  and  152). 

General  Climatotherapy. — The  climate  of  the 
"Western  Riviera  has  been  properly  classified  by  Dr. 
Hermann  "Weber  among  the  "  dry,  warm,  coast  cli- 
mates ; "  a  classification  justified  by  such  data  for  tem- 
perature and  humidity  as  have  been  presented  in  the 
course  of  this  general  article  and  in  the  special  article  on 
Mentone.  The  Eastern  Riviera  is  less  dry,  consequently 
less  stimulating,  and,  as  a  whole,  rather  less  warm. 

As  has  been  already  stated  in  the  general  article  on 
Health  Resorts  (Vol.  III.,  pp.  529-536),  the  Riviera  cli- 
mate is  suited  to  the  treatment  of  cases  of  bronchial 
catarrh,  chronic  bronchitis,  laryngeal  catarrh,  and  pul- 


*  Mr.  Hare  (op.  cit.),  says  of  San  Remo  that,  "  though  beautiful  and 
picturesque  in  itself,"  it  is  "  entirely  deficient  in  the  varied  excursions 
and  scenery  which  make  Mentone  so  attractive." 
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monary  phthisis  in  its  earlier  stages,  and  when  not  accom- 
panied by  very  marlied  febrile  movement  or  by  a  special 
tendency  to  hfemoptysis.  In  cases  of  general  progress- 
ing phthisis,  with  formation  of  cavities — a  class  of  cases 
where  least  benefit  is  to  be  expected  from  any  climatic 
treatment — even  Dr.  Weber,  a  strong  advocate  of  "high- 
altitude  "  resorts,  gives  the  preference  to  Meutone  and 
like  resorts,  and  pronounces  against  what  may  be  called 
the  "  high-and-dry  "  sanatoria  that' are  so  much  in  vogue 
to-day.  For  diabetes,  chronic  renal  disease,  and  chlo- 
rosis the  entire  Riviera  is  well  suited,  as  it  is  to  cases  of 
anamia  and  of  "  threatened  phthisis"  in  strumous  chil- 
dren. Such  of  the  Western  Riviera  resorts  as  are  most 
sunny  and  sheltered,  and  least  "  fashionable  "  as  regards 
the  matter  of  social  entertainments  are  well  suited  to 
cases  of  rheumatism  and  gout.  For  the  functional  ail- 
ments characteristic  of  old  age  the  Riviera  is  also  a  good 
place  of  resort ;  but  persons  having  a  tendency  to  apo- 
plexy are  by  some  writers  loudly  warned  against  taking 
up  a  residence  in  this  region. 

Dr.  Weber's  statistics,  showing  the  result  of  one  hun- 
dred and  twenty-four  winters  passed  on  the  Riviera  by 
63  patients  suflering  from  pulmonary  phthisis  certainly 
speak  well  for  the  climate.  Of  these  patients  36  were  in 
the  first,  15  in  the  second,  and  13  in  the  third  stage  of 
the  disease.    I  give  his  results  below  in  tabular  form  : 


First  stage . . 
Second  stage 
TMrd  stage. 


36 
15 
12 


Im- 
proved. 


TTnim- 
proved. 


Worse. 


11 
6 
6 


As  summed  up  by  Dr.  Weber  himself  these  figures 
showed  47. 6  per  cent,  of  improved  cases,  17.5  per  cent, 
unchanged,  and  34.9  per  cent,  of  patients  who  grew 
worse. 

He  quotes  also  the  statistics  of  the  two  Doctors  Will- 
iams, based  upon  their  observation  of  one  hundred  and 
fifty-two  phthisical  patients  who  had  passed  two  hundred 
and  twenty-nine  winters  in  the  Riviera.  These  obsei-vers 
found  62.5  per  cent,  of  improved,  30.39  per  cent,  of  un- 
improved, and  only  17.10  per  cent,  of  retrograde  cases  ; 
and  Dr.  Weber  very  justly  remarks  that  even  better  re- 
sults could  be  obtained  were  patients  only  more  prudent 
in  regard  to  avoiding  the  special  climatic  risks  peculiar 
to  the  Riviera  {e.g. ,  the  great  contrast  between  sun  and 
shade  temperatures  and  between  the  temperature  imme- 
diately before  and  immediately  after  sunset,  and  a  fool- 
ish exposure  to  the  sea-breeze  such  as  is  spoken  of  and 
warned  against  by  Dr.  Bennet — vide  article  "  Mentone  "), 
and  were  they  only  more  careful  in  matters  of  diet,  more 
disposed  to  keep  away  from  the  social  gatherings  of 
such  places  as  Cannes  and  Nice,  and  more  ready  to  con- 
sult the  local  physicians. 

A  very  similar  climate  to  that  of  the  Genoese  Riviera 
is  to  be  found  in  Southern  California  ;  indeed,  so  far  as 
climate  alone  is  concerned,  the  Southern  California  re- 
sorts are  probably  superior  to  those  of  the  Riviera.  For 
patients,  however,  who  are  not  imperatively  called  uijou 
to  select  the  very  best  possible  climate  for  their  disease, 
and  particularly  for  those — and  they  are  many^in  whom 
a  distraction  of  the  mind,  such  as  is  effected  by  beautiful 
and  picturesque  scenery  and  by  objects  of  historical  in- 
terest, is  an  important  element  in  cure,  there  can  be  no 
comparison  between  the  much  more  varied  and  infinitely 
more  picturesque  scenery  of  the  Riviera  and  that  of  Cali- 
fornia ;  nor  between  the  historical  interest  of  a  country 
where  the  towns  to-day  look  much  as  they  did  in  the  mid- 
dle ages,  where  there  are  occasional  remains  dating  from 
the  classical  period,  {e.g.,  the  Via  Aurelia,  the  Roman 
ruins  at  Turbia,  Veilles,  Carnolles,  Cimiez,  and  Venti- 
miglia),  and  where,  as  in  the  celebrated  bone  caves  of 
Mentone,  not  only  implements  belonging  to,  but  actual 
skeletons  of,  prehistoric  men  have  been  discovered,  and 
the  historical  interest  of  a  country  whose  scanty  remains 
are  those  merely  of  a  remote  Spanish  colony  not  over 
three  hundred  years  old. 
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1  Climate  and  Health  Resorts,  by  Dr.  J,  B.  Teo. 

2  Klimatotherapie,  in  Ziemssen's  Handbuch  der  Allegemeinen  The 
rapie. 

RUMINATION  IN  MAN.  Synonyms  :  Merycism 
(from  6r.  iJLi\pvKMii6s)  ;  Fr.,  Merycisme ;  Ger.,  Merycis- 
mus,  Wiederkauen  ;  Lat.,  Ruminatio.  Medical  litera- 
ture, especially  that  of  recent  years,  contains  numerous 
instances  of  rumination,  or  "  chewing  the  cud,"  occur- 
ring in  the  human  subject.  At  a  period  usually  of  from 
ten  minutes  to  half  an  hour  after  the  ingestion  of  food, 
though  sometimes  during  the  progress  of  the  meal,  the 
subject  of  this  peculiar  complaint  suddenly  feels  the 
presence  in  the  pharynx  of  a  bolus  of  food,  which  has 
been  regurgitated  from  the  stomach  without  any  con- 
scious effort  on  his  part.  This  regurgitation  is  usually 
unaccompanied  by  any  subjective  symptoms,  either  pain 
or  nausea,  though,  if  for  any  reason  it  do  not  occur,  the 
patient  commonly  experiences  a  feeling  of  discomfort 
and  weight  in  the  stomach  until  the  process  of  digestion 
is  completed.  In  most  cases  the  rejected  bolus  of  food 
is  neither  bitter  nor  acid,  unless  the  regurgitation  has 
been  delayed  beyond  the  usual  time,  and  the  subjects  of 
the  malady  not  infrequently  describe  the  process  as  a 
pleasant  one,  expressing  their  dissatisfaction  at  anything 
which  may  happen  to  prevent  its  recurrence  at  the  usual 
time.  M.  Blanchard,  who  is  himself  a  merycole,  as  the 
human  ruminator  is  called,  testifies  to  the  pleasurable 
sensations  experienced  in  the  act,  and  even  confesses  to 
having  occasionally  selected  by  preference  certain  arti- 
cles of  food  which  his  previous  experience  had  taught 
him  would  most  promptly  cause  rumination,  or  which 
would  have  a  specially  agreeable  taste  when  masticated 
a  second  time. 

The  condition  is  sometimes  congenital,  or  at  least  the 
subject  cannot  remember  the  time  when  he  did  not  rumi- 
nate, and  there  are  many  people  doubtless  who  are  mery- 
coles  without  knowing  that  they  differ  in  this  respect 
from  their  fellows.  Blanchard  learned  that  his  rumination 
was  abnormal  only  when  he  began  to  study  physiology. 
It  may  even  be  hereditary,  several  cases  being  on  record 
in  which  father  and  son  were  both  ruminators.  It  occurs 
usually  in  persons  who  are  large  eaters,  and  in  those  who 
bolt  their  food  without  properly  masticating  it.  Occa- 
sionally the  habit  is  an  acquired  one,  coming  on  without 
any  apparent  reason,  or  being  referred  to  various  and 
dissimilar  causes.  Brown-Sequard  is  said  to  have  suffered 
for  a  time  from  merycism,  brought  on  by  some  experi- 
ments made  upon  himself  to  determine  the  time  required 
for  the  digestion  of  various  alimentarj'  substances.  In 
conducting  these  experiments  he  enclosed  the  articles  of 
food  in  a  sponge  to  which  a  string  was  attached,  and 
after  a  certain  period  of  time  he  brought  up  the  sponge 
by  pulling  on  the  string.  After  this  had  gone  on  for  a 
while  he  found  that  the  sponge  was  returned  spontane- 
ously, and  then  whatever  was  swallowed  was  returned  in 
the  same  way.  In  another  case,  reported  by  Dehio,  of 
Dorpat,  the  habit  of  ruminating  was  attributed  to  a  vio- 
lent and  long-continued  attack  of  whooping-cough,  the 
paroxysms  of  which  were  always  terminated  by  vomit- 
ing. Goldenhorn,  of  Odessa,  relates  a  case  occurring  in 
a  young  man,  which  was  associated  with  neurasthenic 
symptoms  brought  on  by  excessive  sexual  indulgence. 
Another  case,  reported  lay  Boas,  of  Berlin,  occurred  in 
the  person  of  a  merchant  who  had  travelled  extensively, 
and  had  indulged  for  a  long  time  in  excesses  of  eating 
and  drinking.  Jiirgensen,  of  Copenhagen,  saw  a  case  in 
a  young  girl,  in  whom  rumination  began  without  any  ap- 
parent cause  when  she  was  ten  years  of  age.  Both  the 
fr.ther  and  the  grandfather  of  the  patient  were  iiierycoles. 
This  case  is  exceptional  by  reason  of  the  sex  of  the  pa- 
tient, most  of  the  recorded  instances  having  been  in  male 
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subjects.  In  a  few  of  the  reported  cases  a  distinct  neu- 
ropatMc  family  history  was  present,  epilepsy  in  some  of 
the  immediate  relatives  being  noted,  but  in  other  cases 
no  such  history  was  found.  Among  the  exceptional  and 
accidental  causes  of  merycism  may  be  mentioned  oeso- 
phageal diverticula.  The  act  in  such  a  case  is,  however, 
not  properly  merycism,  but  is  simply  a  regurgitation  of 
food  which  has  become  lodged  in  the  diverticulum. 

In  the  absence  of  any  other  explanation,  merycism  was 
formerly  regarded  as  a  pure  neurosis  ;  but  recently  Alt, 
Boas,  and  Jurgensen  have  published  cases  in  which  there 
was  found  an  alteration  in  the  amount  of  free  hydrochlo- 
ric acid  present  in  the  stomach  during  digestion.  It  is 
somewhat  singular,  however,  that  this  change  was  not 
the  same  in  the  difEerent  cases,  for  in  one  case  there  was 
hyperacidity,  in  another  the  amount  of  free  acid  present 
was  less  than  normal,  and  in  two  there  was  complete  ab- 
sence of  this  element  of  the  gastric  secretion.  In  some 
cases  a  moderate  amount  of  dilatation  of  the  stomach 
was  noted,  while  in  others  no  change  of  this  sort  could 
be  detected. 

Usually  the  merycole  is  healthy  in  every  other  respect, 
and  the  process  is  doubtless  often  beneficial,  since,  as  in 
the  ruminants,  it  provides  for  a  remastication  of  food 
which  has  been  hastily  swallowed  without  having  been 
properly  chewed  and  mixed  with  the  saliva.  Dr.  Hub- 
bard, of  Bloomfleld,  N.  Y.,  reports  a  case  in  illustration 
of  this.  A  previously  healthy  man  consulted  him  in  the 
hope  of  getting  back  his  "  lost  cud."  He  stated  that  he 
had  always  been  a  ruminator,  but  that  the  habit  had  sud- 
denly left  him  a  short  time  before.  He  was  a  very  large 
eater,  and  was  accustomed  to  swallow  his  food  without 
suflScient  mastication,  but  had  never  suffered  from  dys- 
peptic symptoms,  as  the  food  was  invariably  regurgitated 
a  short  time  after  the  termination  of  the  meal,  and  was 
chewed  leisurely.  Since  the  cessation  of  the  habit,  how- 
ever, he  had  been  a  martyr  to  indigestion. 

An  alarming  suggestion  has  been  made  by  Martel,  to 
the  effect  that  man  is  destined  in  time  to  become  a  rum- 
inant animal.  The  habit  of  rumination,  he  says,  quot- 
ing Blanchard,  was  acquired  by  certain  animals  at  the 
time  that  the  carnivora  appeared  upon  the  earth.  Fear- 
ful of  attack,  the  ruminants  grazed  rapidly,  ready  for 
flight  at  the  first  intimation  of  danger.  Then,  having 
reached  a  place  of  safety,  their  food  was  regurgitated 
and  masticated  thoroughly.  A  similar  condition  is  ob- 
taining in  man,  he  asserts,  in  this  age  of  hurry  ;  and  un- 
less we  learn  to  be  more  deliberate  in  our  eating,  and  to 
masticate  our  food  in  the  first  instance  more  carefully, 
the  necessities  of  digestion  will  compel  a  regurgitation 
and  rechewing  of  the  food,  which  has  been  so  imper- 
fectly prepared  for  the  action  upon  it  of  the  gastric  and 
intestinal  secretions,  and  in  time  this  process,  which  is 
now  exceptional  in  man,  will  become  habitual. 

In  the  present  state  of  our  knowledge  concerning  the 
nature  and  cause  of  merycism,  it  is  difficult  to  discuss 
satisfactorily  the  subject  of  treatment.  It  is,  of  course, 
necessary  to  study  the  individual  case  with  care,  since 
the  causes  of  acquired  rumination  are  so  varied.  In  a 
case  of  so-called  congenital  merycism,  in  which  no  cause 
can  be  found  either  in  the  mode  of  eating  or  in  the  state 
of  the  gastric  secretions,  it  is  probable  that  but  little  can 
be  done  in  the  way  of  ameliorating  the  condition.  In 
such  a  case,  indeed,  the  physician  ought  to  proceed  with 
some  caution,  since,  were  he  successful  in  breaking  off 
the  habit,  it  might  well  be  that  more  harm  than  good 
would  result  from  his  efforts,  the  patient,  who  was  be- 
fore a  merycole  suffering  only  from  the  comparatively 
slight  annoyance  of  his  habit,  becoming  thereby  a  con- 
firmed dyspeptic. 

In  the  case  of  a  voracious  eater,  a  certain  measure  of 
abstemiousness  and  greater  care  in  the  mastication  of 
food  may,  by  removing  the  occasion  of  rumination, 
abolish  the  habit.  The  character  of  the  gastric  secretion 
should  be  examined  into,  and  if  hyperacidity  be  found 
to  exist  it  should  be  corrected  by  the  administration  of 
acids  before  eating,  or  of  alkalies  after  the  ingestion  of 
food.  Alt  has  reported  a  case  of  this  nature  in  which  a 
cure  was  obtained.     The  patient  was  a  rapid  eater  and 


used  to  swallow  his  food  very  imperfectly  masticated. 
There  was  a  slight  degree  of  dilatation  of  the  stomach, 
some  patency  of  the  cardiac  orifice,  and  examination 
showed  an  excess  of  free  hydrochloric  acid.  The  di- 
gestion of  albumen  was  very  rapid,  while  that  of  starchy 
matters  was  imperfect.  It  was  only  after  these  had  been 
returned  to  the  mouth  and  again  chewed  and  mixed  with 
saliva  that  they  could  be  digested.  The  treatment  con- 
sisted in  lavage  of  the  stomach,  galvanism  of  the  oesoph- 
agus, an  albuminous  diet,  and  the  exhibition  of  large 
doses  of  alkalies.  A  complete  cure  was  obtained  in  a 
fortnight.  The  use  of  the  stomach-tube  alone  has  in 
certain  cases  been  found  productive  of  benefit,  although 
no  cure  by  this  means  has  been  reported.  Jurgensen  re- 
lates an  instance  of  this  kind  in  which  the  smallest 
amount  of  food  swallowed  in  the  usual  way  was  always 
returned,  while  a  much  greater  quantity  introduced 
through  a  tube  was  retained  without  the  slightest 
trouble.  Boas  believes  that  the  mechanical  effect  of  the 
sound  upon  the  nerves  of  the  stomach  is  of  service,  and 
thinks  that  the  therapeutical  value  of  this  procedure  in 
gastric  affections  is  not  sufficiently  appreciated.  In  cases 
such  as  those,  reported  by  Jurgensen  and  Boas,  in  which 
there  was  a  deficiency  of  acid,  the  administration  of  acids 
in  connection  with  hygienic  and  dietetic  measures  would 
be  indicated. 

The  following  is  not  offered  as  a  complete  bibliography 
of  the  subject  of  merycism,  but  the  reader  will  find  in  it 
references  to  some  of  the  more  important  articles  on  the 
subject,  most  of  which  have  been  consulted  in  the  prepa- 
ration of  this  brief  sketch  of  the  disease. 
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Thomas  L.  Stedrnan. 

SKIN  AND  ITS  APPENDAGES,  THE  ANATOMY  OF 
THE.  The  skin,  or  integumentum  commune,  of  the  body 
acts  as  a  covering  and  a  protection  for  the  deeper  por- 
tions, besides  being  an  organ  of  excretion  and  absorption 
and  the  seat  of  the  sense  of  touch.  Embrj^ologically,  it 
is  developed  from  those  two  primitive  layers  of  the  blas- 
toderm, the  ectoderm  and  the  mesoderm,  which  are 
formed  by  the  cellular  division  of  the  impregnated  ovule. 
The  epidermis,  or  most  external  layer  of  the  skin,  is 
formed  from  the  ectoderm,  while  a  superficial  portion  of 
the  mesoderm  furnishes  the  remaining  constituent  parts, 
the  corium  or  cutis  vera,  and  the  subcutaneous  or  fatty 
tissue. 

Gbnebal  Chabactebistics.  —  When  fully  formed 
the  skin  can  be  regarded  as  a  completely  closed  sac, 
which  models  itself  so  closely  upon  the  portions  of  the 
body  which  lie  immediately  below  it,  that  it  allows  their 
shape  and  configuration  to  be  more  or  less  accurately 
distinguished.     This,  naturally  and  to  a  great  extent. 
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■will  depend  upon  the  amount  of  intervening  fatty  tissue, 
which,  when  in  excessive  amount,  entirely  destroys  that 
symmetry  and  roundness  of  form  dependent  upon  its 
presence  in  moderate  quantity. 

The  skin  does  not  stop  abruptly  at  all  the  natural 
openings  of  the  body.  It  is  continuous  at  these  points 
with  the  mucous  membrane  which  clothes  the  cavities. 
At  the  nares,  on  the  labia  majora  and  minora,  and  on  the 
external  surface  of  the  anus,  the  same  skin  is  present  aa 
on  the  rest  of  the  body,  and  it  goes  gradually  over  into 
the  mucous  membrane.  At  the  mouth,  however,  on  the 
eyelids,  and  at  the  meatus  urinarius,  the  transition  is 
abrupt. 

The  integument  is  very  variable  in  thickness.  In 
general  it  varies  between  i  and  4  mm.  (^iV  to  ^  inch), 
exclusive  of  the  subcutaneous  tissue.  It  is  thinnest  on 
the  eyelids,  and  thickest  on  those  portions  which  are 
subjected  more  especially  to  pressure,  as  on  the  palms 
and  soles,  or  which  serve  as  points  of  insertion  for  mus- 
cles, as  on  the  upper  lip,  alae  nasi,  etc. 

Density  and  Elasticity.  — It  has  been  found  that  the  skin 
possesses  considerable  solidity  and  very  perfect  elas- 
ticity. Sappey  concluded  from  his  experiments  that  a 
strip  of  skin  3  mm.  long  and  10  ram.  broad  was  able  to 
support  a  maximum  weight  of  12  kilos  (26-J  lbs.).  The 
solidity  was  also  in  direct  ratio  to  the  thickness  of  the 
piece  of  skin  used  in  the  experiment.  As  mentioned, 
the  elasticity  is  very  perfect,  but  slight ;  a  considerable 
amount  of  stretching  may  result  from  the  application  of 
a  small  weight,  but  complete  rectification  takes  place 
after  its  removal.  The  skin  is  not  of  uniform  texture, 
but  consists  of  bundles  of  fibres  arranged  like  a  net,  be- 
tween which  are  spaces  of  various  sizes  which  are  rhom- 
bic in  shape.  In  these  spaces  there  is  found  a  cementing 
substance,  and  it  is  due  to  it  that  the  former  are  able  to 
regain  their  natural  shape  after  having  been  stretched. 
RoUet  observed,  that  when  this  cementing  substance  had 
been  destroyed  the  elasticity  of  the  skin  was  lost ;  conse- 
quently, he  concluded  that  the  elastic  property  of  the  skin 
must  be  ascribed  to  its  presence. 

Cleavage. — The  cleavage  lines  of  the  skin  were  discov- 
ered by  Langer.  He  pierced  the  skin  with  small,  round 
awls,  and,  after  removal  of  the  instruments,  observed 
that  the  wound  which  was  made  was  a  linear  one.  He 
then  made  series  of  them  in  rows  and  close  together, 
and  from  the  uniformity  in  the  direction  of  the  long 
axes  of  a  more  or  less  greater  number  of  the  small 
wounds,  he  was  able  to  conclude  that  the  skin  possessed 
complete  linear  cleavage  over  the  greater  part  of  the  sur- 
face of  the  body.  Not  on  all,  however,  for  in  some 
places,  as  on  the  forehead,  on  many  points  on  the  scalp, 
etc.,  the  wound  made  was  a  triangular  one,  and  he 
found  that  these  occurred  where  two  spaces  met  together 
which  possess  linear  cleavage  in  opposite  directions. 

The  explanation  of  the  fact  that  the  skin  is,  to  a  great 
extent,  cleavable  linearly,  is  to  be  found  in  the  arrange- 
ment of  the  spaces  between  the  bundles  of  fibres.  These 
spaces  are  of  various  sizes  and  shapes,  and  in  many 
places  are  so  stretched  longitudinally  and  so  narrowed 
that  the  fibre-bundles  run  almost  parallel  to  each  other. 
The  course  of  the  cleavage  lines  of  the  skin  can  be  well 
understood  by  consulting  the  accompanying  figure. 

Tension. — Except  upon  the  scalp,  the  palms  of  the 
hands,  and  the  soles  of  the  feet,  the  skin  is,  more  or 
less,  in  a  state  of  tension.  When  a  portion  is  excised, 
it  will  be  seen  that  it  diminishes  in  size  to  such  an  ex- 
tent that  it  will  no  longer  cover  the  surface  which  has 
been  laid  bare.  This  cannot  be  ascribed  entirely  to  the 
retraction  of  the  borders  of  the  wound,  but  is  also  due  to 
the  diminution  in  size  of  the  excised  piece,  which  is  then 
no  longer  subjected  to  its  former  tension.  Wher«  the 
skin  possesses  linear  cleavage,  the  tension  is  in  the  direc- 
tion of  these  lines,  but  where  this  condition  does  not  ex- 
ist, it  occurs  uniformly  in  every  direction  in  the  plane  of 
the  surface.  The  tension  likewise  depends  upon  the 
movements  of  the  joints  and  muscles,  the  amount  of  fat 
deposited  in  the  subcutaneous  tissue,  and  also  upon  mor- 
bid conditions,  such  as  oedema,  or  upon  the  existence  of 
pregnancy.     In  this  latter  condition  the  degree  of  ten- 


sion may  be  so  great  that  a  permanent  change  may  re- 
sult in  the  direction  in  which  the  bundles  of  fibres  run. 

Color. — The  color  of  the  skin  differs  according  to  the 
individual,  the  race,  and  the  age,  and  it  also  varies  upon 
different  portions  of  the  body.  It  cannot  be  ascribed  in 
certain  races  to  climatic  influences  alone,  since  in  the 
same  zones  people  of  different  color  are  found,  as  in 
Africa  negroes,  and  in  a  corresponding  portion  of  Amer- 
ica the  much  lighter-colored  Indians.  The  difference 
in  color  depends  entirely  upon  the  amount  of  pigment 
present  in  the  epidermis,  where,  under  the  form  of  gran- 
ules, it  is  found  especially  in  the  lowest  layer  of  the 
epithelial  cells  forming  it.  This  is  easily  demonstrable 
in  the  skin  of  the  negro  two  or  three  days  after  death, 
and  before  decomposition  has  set  in.  If  the  skin  is,  un- 
der such  conditions,  sharply  rubbed,  the  epidermis  is  de- 
tached and  rolls  up  under  the  finger,  and  the  corium  or 
true  skin  being  exposed  is  seen  to  be  of  a  dull  white  color. 


Pig.  603B.— Cleavage  Lines  ol  the  Skin.     (Langer.) 

In  the  white  race  the  color  changes,  within  certain  limits, 
in  the  various  seasons  of  the  year.  When  exposed  to 
the  heat  and  the  sun  in  summer,  there  is  an  increase  in 
pigment  deposit  and  it  appears  darker,  but  this  disap- 
pears and  the  whiter  color  returns  in  winter. 

Under  certain  physiological  conditions,  such  as  preg- 
nancy, there  is  likewise  an  increase  in  the  amount  of  pig- 
ment in  particular  portions  of  the  skin — the  areola  around 
the  nipple,  the  linea  alba,  etc. — and  this  may  in  some  in- 
stances be  to  an  exaggerated  extent.  A  large  portion  of 
this  increase  often  disappears  after  the  birth  of  the  child, 
but  a  considerable  amount  usually  remains.  In  the  male 
the  scrotum  and  penis,  and  in  the  female  the  vulva,  are 
of  a  darker  color  than  the  rest  of  the  skin.  The  pink  or 
red  color  seen  on  certain  portions  of  the  body,  as  the 
cheeks,  or  induced  by  certain  temporary  causes,  as  those 
which  produce  flushing,  is  due  to  the  blood  in  the  ves- 
sels of  the  cutis.  These  latter  becoming  filled  with  blood 
its  color  is  conveyed  to  the  eye  through  the  epidermic 
covering.     When  venous  congestion  is  present  the  color 
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is  more  or  less  of  a  bluish  tinge,  as  can  be  seen  when 
certain  portions  of  the  skin  with  natural  sluggish  circu- 
lation, the  nose,  etc.,  have  been  subjected  to  cold.  In 
old  age  the  skin  acquires  a  more  or  less  yellow  color, 
which  is  due  to  the^atrophic  changes  that  take  place  in  it, 
and  also  to  the  lesser  amount  of  blood  supplied  to  it. 

Tlie  Folds  and  the  Furrmos  of  Hie  Skin. — There  are 
many  furrows  which  are  seen  on  the  skin.  Some  of 
them  are  long  and  deep,  others  are  short  and  shallow. 
The  former  are  present  to  a  great  extent  from  birth,  and 
are  seen  running  in  a  transverse  direction  across  the  ex- 
tensor and  flexor  surfaces  of  joints.  The  latter  are  rep- 
resented by  the  wrinkles  on  the  face  which  develop  with 
age.  These  latter  are  due  partly  to  the  diminished  elas- 
ticity and  turgescence  of  the  skin,  but  they  are  induced 
more  often  by  muscular  contraction  and  stretching  of 
the  cutis. 

The  furrows  around  the  joints  are  produced  by  the 
movements  of  flexion  and  extension.  They  are  not  able 
to  overcome  directly  the  tension  of  the  bundles  of  fibres, 
which  in  this  situation  run  transversely  or  obliquely 
across  the  joints  ;  and,  in  consequence,  the  fibre-bundles 
are  not  stretched  by  the  ordinary  movements,  but  the 
rhomboidal  spaces  between  them  are.  On  one  side  of 
the  joint  their  tension  is  in  the  direction  of  their  breadth, 
while  on  the  opposite  side  of  the  joint  the  fibre-bundles 
are  brought  closer  together.  In  this  way  the  constant 
furrows  around  the  joints  are  caused.  Those  which  are 
due  to  muscular  action,  as  the  wrinkles  on  the  forehead, 
etc.,  are  produced  in  the  same  manner,  the  constant 
repetition  of  the  movements  finally  effecting  a  permanent 
change  in  the  arrangement  of  the  fibre-bundles  and  of 
the  spaces  between  them. 

The  folds  seen  in  very  emaciated  persons  are  likewise 
caused  bj'  the  diminution  in  the  size  of  the  rhomboidal 
spaces.  This  is  brought  about  by  the  loss  of  fat  and  the 
consequent  change  in  the  arrangement  of  tlie  fibrous 
structure  of  the  skin.  Coarser  furrows  are  also  seen  on 
the  palms  of  the  hands  and  on  the  soles  of  the  feet,  and 
in  these  places  the  skin  is  not  movable.  These  furrows 
are  always  permanent,  being  caused  by  the  firm  union  of 
the  skin  to  the  tissues  below  by  means  of  short  bundles 
of  connective-tissue  fibres.  Dimples,  where  they  occur, 
are  due  to  the  same  cause ;  that  is,  the  skin  is  at  that 
point  attached  to  the  underlying  tissues  and  does  not 
move  together  with  the  rest  of  the  skin  of  which  it  forms 
a  portion. 

The  Stbuctubb  op  the  Skin. — The  integument  of 
the  body  is  composed  of  several  layers.  The  most  exter- 
nal of  these  consists  of  epithelium  and  is  termed  the 
epidermis.  It  clothes  the  outer  surface  of  the  corium,  or 
cutis  propria,  the  line  of  division  between  the  two  being 
very  sharply  defined  owing  to  the  great  morphological 
difference  between  the  elements  composing  each.  The 
corium  is  a  closely  knit  tissue,  which  consists  of  connec- 
tive tissue,  elastic  fibres,  and  unstriped  muscle.  It  con- 
tains the  glands  of  the  skin  and  the  hair,  and  is  rich  in 
blood-vessels  and  in  nerves.  It  is  not  sharply  limited  on 
its  under  surface,  but  goes  over  here  gradually  into  the 
subcutaneous  or  fatty  layer  of  the  skin.  This  layer,  the 
panniculus  adiposus,  is  in  reality  the  deeper  portion  of 
the  cutis,  and  consists  of  connective-tissue  fibres  loosely 
put  together,  which  contain  in  their  cells  and  in  the  spaces 
between  them  a  more  or  less  large  amount  of  fat. 

The  epidermis  and  the  corium  are  the  most  important 
portions  of  the  skin,  and  vary  in  many  particulars  on  dif- 
ferent portions  of  the  body.  The  various  appendages  of 
the  skin — the  hair,  the  nails,  and  the  glands — grow  from 
and  are  attached  to  them.  The  complexity  of  all  these 
separate  constituents  of  the  skin  is,  however,  so  great 
that  each  one  requires  special  consideration. 

Epidermis.  Embryology. — The  epidermis,  the  most 
external  layer  of  the  skin,  is  formed  from  the  ectoderm, 
and  in  the  first  month  of  life  and  the  beginning  of  the 
second  consists  of  only  a  single,  or  in  its  thicker  por- 
tions of  two  or  three  rows  of  polygonal  cells.  Be.low 
these  is  a  layer  of  very  small  cells,  which  represent  the 
origin  of  the  stratum  mucosum  or  rete  Malpighii.  This 
increases  in  the  course  of  development,  by  proliferation. 


to  several  rows  of  cells,  the  layer  becoming  more  and 
more  distinct  and  thicker.  In  the  meantime  the  outer- 
most cells  have  also  become  flatter,  and  thus  represent 
the  primitive  horny  layer,  which,  however,  remains  dur- 
ing foetal  life  of  alow  grade.  It  is  subjected  to  constant 
desquamation,  and  the  scales  from  its  surface  are  mixe'd 
with  the  secretions  from  the  skin  to  form  the  vemix  ca- 
seosa.  As  early  as  the  eighth  month  (Unna)  granular 
cells  begin  to  appear  between  the  horny  and  mucous 
layer,  and  the  corniflcation  of  the  epidermis  cells  becomes 
more  marked.  Nevertheless,  and  before  this,  the  horny 
layer  has  become  strong  enough  to  oppose  sufllcient  force 
to  the  epithelial  growth  and  to  the  proliferation  of  its 
cells,  so  that  the  increase  in  thickness  of  the  rete  Malpighii 
can  no  longer  take  place  in  the  direction  of  the  external 
surface,  but  is  compelled  to  proceed  downward  toward 
the  cutis  propria.  It  penetrates,  in  its  further  develop- 
ment, into  the  spaces  between  the  rudimentary  papillae, 
which  spring  from  the  surface  of  the  cutis,  and  thus 
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Fig.  6086 — Transverse  Section  of  the  Skin  on  the  Palmar  Surface  of 
the  Index-flnger.  0,  epidermis  ;  P,  papillee  ;  B,  derma ;  ;5,  sweat- 
pore  ;  c,  vessels  of  the  papillae ;  v$,  capillary  net-work  of  a  glomerulus 
of  a  sweat-gland.     (Banvier.) 

forms  the  interpapillary  prolongations  of  the  epidermis. 
It  is  by  virtue  of  these  ingrowths  of  the  epidermis  that, 
when  fully  formed.  It  lies  upon  the  derma  as  an  accu- 
rately fitting  coat,  which  follows  closely  the  outlines  and 
inequalities  of  the  true  skin. 

Thickness  of  the  Epidermis. — The  depth  of  the  epider- 
mis, as  a  whole,  varies  from  birth  to  old  age,  and  also  on 
diflei'ent  parts  of  the  body.  It  is  also  influenced  by  ex- 
ternal causes,  as  pressure,  rubbing,  etc.  At  birth  it  is 
from  0.15  mm.  to  0.35  mm.  in  thickness,  but  In  adult  life 
from  0.75  mm.  to  1.66  mm.  The  differences  are  due,  for 
the  most  part,  to  the  thickness  of  the  horny  layer,  which 
in  some  situations,  as  on  the  palms  and  soles,  or  on  any 
surface  subjected  to  constant  pressure,  may  attain  a  very 
considerable  increase  in  thickness. 

Layers  of  the  Epidernm. — The  epidermis  is  divided  into 
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two  major  layers,  the  division  being  due  to  the  diiierent 
consistency  of  the  cells  constituting  each.  The  most  ex- 
ternal and  superficial  one,  which  consists  of  horny  cel]s 
and  is  firm  and  resistant,  is  termed  the  stratum  oorneum, 
while  the  one  immediately  below  it,  which  lies  in  contact 
with  the  derma,  is  called  the  stratum  mucosum,  or  rete 
Malpighii.  This  latter  consists  of  soft  epithelial  cells, 
and  is  sharply  defined  from  the  stratum  corneum.  Both 
of  these  major  layers  are  still  further  subdivided  accord- 
ing to  the  appearance  of  its  cells,  or  to  the  reaction  of 
their  various  portions  to  certain  coloring  substances. 

Rete  Malpighii. — The  most  deeply  situated  cells  of  the 
stratum  mucosum,  those  which  are  in  immediate  contact 
with  the  derma,  are  cylindrical  in  shape  and  form  the 
basic  layer  of  the  rete.  Its  importance  can  be  estimated 
from  the  fact  that  it  represents  the  productive  part  of 
the  stratum  mucosum.  In  normal  skin  they  are  the 
only  cells  which  show  the  karyokinetic  cell-figures,  and 
indirect  division  of  the  nucleus  occurring  in  epithelial 
growths.  Their  long  axes  are  directed  perpendicularly 
to  the  corium,  and  if  the  layer  is  carefully  examined. 


Fig.  5037. — a,  Capillary  ;  &,  papilla  containing  tactile  corpuscle  ;  d, 
nerve-fibre  which  goes  to  the  tactile  corpuscle  ;  e,  f,  cross-section  of  a 
nerve-fibre  ;  g,  cells  of  the  rete  Malpighii.    (Kaposi.) 

small  basic  cells,  resulting  from  the  cell-division,  are  seen 
pushing  their  way  in  between  the  older  ones.  In  this 
way  the  constant  regeneration  of  the  rete  is  provided  for. 

The  cylindrical  cells  send  out  into  the  corium  more  or 
less  long  prolongations,  but  the  spines,  which  character- 
ize the  entire  rete,  are  seen  clearly  only  upon  their  upper 
contours.  It  is  in  these  cells,  especially,  that  a  more  or 
less  large  amount  of  pigment  granules  are  deposited, 
which  give  the  various  shades  of  color  to  the  skin  of 
different  individuals  and  races. 

Above  the  basic  layer  cells  of  various  shapes  and 
sizes  are  found.  Over  the  papillae,  and  in  the  inter- 
papillary  portions  of  the  rete,  round  and  cuboid  and 
polygonal  cells  are  seen.  In  the  interpapillary  prolon- 
gations, however,  round  cells  predominate.  As  the  ex- 
ternal surface  is  approached  the  cells  become  larger,  and 
have  their  long  axes  more  parallel  to  the  surface  of  the 
skin.  The  cells  themselves  have  a  body  consisting  of 
finely  granulated  protoplasm,  which  contains  a  clearly 
defined  nucleus,  in  which  are  several  nucleoli.  Accord- 
ing to  the  position  of  the  cells  in  the  rete,  the  shape  of 
the  nucleus  varies.  In  the  uppermost  portions  it  is 
oval,  in  the  middle,  round,  and  in  the  cylindrical  layer, 
rod-like,  thus  agreeing  more  or  less  accurately  with  the 
shape  of  the  cell.    The  varying  form  of  all  of  these  cells 


is  due  in  general  to  the  degree  of  mechanical  pressure  to  ' 
which  they  are  subjected  by  the  individual  growth  of 
each,  and  by  other  causes,  such  as  atmospheric  pressure. 
The  cells  composing  this  portion  of  the  rete  Malpighii 
do  not  lie  in  close  contact  with  each  other,  but  are  held 
in  apposition  by  protoplasmic  prolongations  from  their 
surfaces,  which  are  continuous  with  the  protoplasm  of 
the  cell-body.  They  have  been  termed  spines.  It  is  due 
to  this  characteristic  that  the  entire  layer  has  been  named 
the  stratum  spinosum. 

The  spines,  which  characterize  these  epithelial  cells, 
were  first  observed  by  Schron,  and  the  function  of  bind- 
ing the  cells  together  has  been  attributed  to  them.  The 
manner  in  which  this  occurs  has,  however,  always  been 
a  subject  of  controversy.  Max  Schultze  was  of  the 
opinion  that  they  were  arranged  as  in  a  pinion  and 
ratchet ;  Bizzozero,  that  their  ends  were  united  together  : 
and  Ranvier,  that  their  ends  were  fused  together,  form- 
ing a  peculiar  elastic  organ  which  allowed  considerable 
movement.  These  spines  can  be  studied  best  in  rapidly 
proliferating  growths  of  the  rete,  as  in  condylomata 
acuminata  ;  but  in  the  normal  skin  it  is  very  difficult  to 
form  any  opinion  in  regard  to  their  natural  arrangement. 
"Whether  the  spines  are  active  or  passive  in  their  nature 
is  likewise  a  disputed  point.  Still,  as  Unna  has  pointed 
out,  they  are  in  all  probability  the  result  of  active  pro- 
toplasmic movement,  since  they  are  purely  prolongations 
of  the  cell-body  and  consist  of  the  same  protoplasm. 

Intercellular  Spaces. — The  arrangement  of  the  spines 
springing  from  the  surface  of  the  cells  of  the  rete  is 
such  that  small  spaces  are  left  between  them.  These, 
the  intercellular  spaces  of  the  stratum  mucosum,  are  of 
great  importance,  inasmuch  as  they  serve  as  channels  for 
the  passage  of  the  nutrient  fluids  from  the  corium  to  the 
epithelium.  The  communication  existing  between  the 
blood-  and  lymph-vessels  and  spaces  and  these  intercel- 
lular spaces  was  clearly  demonstrated  by  Nalepa,  who 
succeeded  in  injecting  them  from  the  subepithelial  blood- 
vessels. The  wandering  cells  coming  from  the  vessels 
of  the  cutis  and  seen  in  the  rete  are  also  enabled  to 
wander  along  by  means  of  these  spaces,  and  they  are  the 
source  of  the  pigment  sometimes  seen  in  these  situations. 
When  they  break  down  they  are  taken  up  by  the  spiny 
cells. 

Stratum  Granulosuin.—Bit\isAeA.  above  the  stratum  spi- 
nosum, but  yet  in  close  contact  with  it,  is  a  layer  of  cells 
characterized  by  the  possession  of  certain  peculiarities. 
This  layer  consists  of  one  or  two  rows  of  cells,  seldom 
of  more,  upon  whose  surfaces  shortened  spines  may 
still  be  seen,  and  they  also  contain  granules  of  various 
sizes  and  shapes.  It  is  owing  to  the  presence  of  these 
that  it  has  received  the  name  of  stratum  granulosum. 
These  granules  react  toward  certain  coloring  substances 
in  a  marked  manner,  and  stain  very  deeply.  Unna,  who 
has  studied  this  layer  very  carefully,  states  that  it  makes 
its  appearance  in  the  epidermis  toward  the  end  of  foetal 
life,  but  that  it  can  be  seen  much  earlier  in  the  inner 
root-sheath  of  the  embryonic  hair. 

The  stratuu),  granulosum  is  present  over  the  entire 
skin,  except  on  the  vermilion  border  of  the  lips  and  in 
the  nail  bed.  The  granules  appear  white  by  direct  light, 
and  for  this  reason  Unna  asserts  that  they  are  the  cause 
of  the  white  color  of  the  Caucasian  race.  Such  an  ex- 
planation is,  however,  scarcely  a  reasonable  one,  owing 
to  the  fact  that  this  same  stratum  granulosum  is  present 
in  the  skin  of  the  negro  as  well  as  of  the  other  dark 
races ;  and  besides,  when  it  is  found  pathologically  or 
even  imder  natural  conditions  greatly  increased  in  depth, 
it  does  not  seem  to  cause  the  color  of  the  portions  where 
it  is  situated  to  be  whiter  than  the  remainder  of  the  skin. 
The  stratum  granulosum  is  very  marked  in  condylomata 
acuminata  and  on  the  palmar  surface  of  the  hands,  and 
yet  the  former  are  far  from  being  white  in  color,  and  the 
latter  are  not  especially  so. 

The  granules  which  are  present  in  these  cells  have 
been  the  subject  of  so  much  discussion  that  they  are 
worthy  of  extended  consideration.  They  were  observed 
long  ago  by  KoUiker  in  the  medulla  of  the  hair,  and  by 
Aufhammer  in  the  epidermis.    Langerhans,  however,  was 
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the  first  to  describe  tbem  carefully,  while  Unna  pointed 
out  that  they  stood  in  constant  relationship  to  the  process 
of  cornlfication,  and  he  claimed  that  they  represented  the 
intermediate  steps  •which  occurred  in  this  process,  trans- 
forming the  soft  epithelial  cells  into  horny  tissue.  Ran- 
vier  regarded  them  as  drops  of  a  fluid  substance,  which 
existed  in  a  free  state  in  the  lowest  layers  of  the  stratum 
corneum,  and  to  which  he  had  given  the  name  of  elei- 
din.  Waldeyer,  however,  has  furnished  the  most  satis- 
factory and  correct  information  in  regard  to  them.  He 
proved  that  they  could  not  be  drops  of  fluid,  because 
they  swelled  up  on  the  addition  of  alkalies  and  also 
changed  their  shape  on  pressure,  but  not  in  the  manner 
that  fluids  do.  They  were  likewise  insoluble  in  ether, 
alcohol,  or  water,  and  possessed  a  very  great  affinity  for 
the  nuclei-staining  dyes,  as  haematoxylon,  picrocarmin, 
etc.  The  supposition  that  they  were  fatty  in  character 
was  also  excluded  by  their  want  of  reaction  to  osmic 
acid.  Waldeyer  found,  on  the  other  hand,  that  they 
agreed  chemically  very  closely  with  the  hyalin  of  Reck- 
linghausen, a  product  of  degeneration,  and  for  this  reason 
he  suggested  the  name  of  keratohyalin  for  the  substance. 

Keratohyalin,  according  to  Unna,  is  found  to  a  small 
extent  around  the  nucleus  of  the  cells  in  the  middle  por- 
tion of  the  stratum  spinosum,  but  it  exists  to  a  consider- 
able extent  only  in  the  stratum  granulosum.  The  gran- 
ules here  are  small,  and  though  the  cells  are  filled  with 
them,  yet  a  small  peripheral  zone  always  remains  free 
from  encroachment.  The  cells  in  this  layer  have 
atrophied  nuclei,  which,  however,  still  stain  well,  and 
the  intercellular  spaces  are  narrowed  to  such  an  extent 
as  to  be  almost  entirely  absent. 

The  significance  of  keratohyalin  and  its  relation  to 
the  process  of  cornlfication  has  received  much  attention. 
The  general  opinion  at  present  is  in  favor  of  regarding 
these  granules,  not  as  the  cause  of  the  cornlfication  of 


the  rete  cells,  but  as  a  phenomenon  accompanying  that 
process,  and  as  one  which  is  produced  by  the  act  of  cor- 
niflcation  taking  place  in  the  periphery  of  the  cells. 

Stratum  Corneum. — The  layer  of  the  epidermis  lying 
above  the  stratum  granulosum  is  the  stratum  corneum. 
It  is  the  one  which  is  most  external  and  is  in  contact 
with  the  air.  It  varies  greatly  in  thickness  on  different 
portions  of  the  body,  being,  however,  usually  most 
marked  on  the  palms  of  the  hands  and  on  the  soles  of 
the  feet,  and  also  being  always  much  increased  on  any 
portion  of  the  skin  which  is  subjected  to  constant  press- 
ure. On  these  surfaces  especially — that  is,  on  the  palms 
and  the  soles — it  is  noticeable  that  its  lowest  portion, 
that  which  is  immediately  next  to  the  stratum  granulo- 
sum, possesses  great  transparency.  This  stratum  is  nar- 
row, sharply  defined,  and  is  known  as  the  stratum  luaidum 
of  Oehl,  but  its  existence  has  never  been  satisfactorily 
explained.  The  cells  forming  the  stratum  corneum  are 
clear  and  transparent,  showing  neither  granules  nor  nu- 
clei. Unna  claims  to  have  found  traces  of  the  spines  seen 
on  the  cells  of  the  stratum  spinosum  even  here,  and  as- 
serts that  the  coherence  of  the  cells  forming  the  horny 
layer  is  due  to  their  persistence. 

By  means  of  artificial  digestion  with  pepsin  and  tryp- 
sin, it  has  also  been  found  that  the  entire  cell  does  not 
become  cornified,  but  only  the  peripheral  portions.  Af- 
ter employment  of  this  method  it  is  clearly  seen  that  it 
is  the  contents  of  the  cells  which  are  destroyed,  while 
the  peripheral  portions  remain  and  have  the  appearance 
of  horny  shells. 

The  reaction  of  the  epidermis  to  certain  staining  ma- 
terials allows  furthermore  a  recognition  of  several  layers 
constituting  it,  and  shows  successive  changes  not  only  in 
the  cell  substance,  but  also  in  the  intercellular  spaces. 
We  owe  to  Unna  the  following  table,  showing  the  reac- 
tion of  the  several  layers  of  the  epidermis  to  various  dyes : 
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The  several  layers  which  have  just  been  described  as 
entering  into  the  formation  of  the  epidermis  should  be 
carefulW^  considered  in  the  study  of  the  anatomy  of  the 
skin,  ft  is  from  the  epidermis  that  the  appendages  of 
the  skin,  the  hair,  the  nails,  and  the  glands  originate  and 
derive  their  most  important  parts.  We  shall  refer  to  this 
again  when  describing  these  various  constituent  portions 
of  the  skin. 

The  CoRroM,  Dbkma,  ok  Cutis  Propria.  Embry- 
ology.— The  corium,  or  true  skin,  is  that  portion  which 
lies  between  the  epidermis  and  the  subcutaneous  or  fatty 
layer.  It  is  derived  from  a  superficial  portion  of  the 
mesoderm,  consisting  at  first  of  only  round  cells.  In 
the  second  month  of  foetal  life,  however,  spindle-shaped 
cells  begin  to  appear,  but  only  very  little  intercellular 
substance  is  present.  Very  shortly  after  this,  it  is  no- 
ticed that  the  cells  in  the  upper  portion  of  this  primitive 
corium  become  more  closely  aggregated  together  than  in 
the  lower  portion,  and  at  the  same  time  the  formation  of 
fibrillated  tissue  begins  in  this  latter.  The  fibres  increase 
greatly  in  number,  and  by  the  fourth  month  the  pres- 
ence of  fat  is  detected.     It  is  in  this  way  that  the  sub- 


cutaneous or  fatty  layer  is  developed,  and  it  is  to  be  con- 
sidered as,  in  reality,  a  part  of  the  derma,  since  it  has 
the  same  embryological  source,  and  not  as  a  separate  and 
distinct  layer  of  the  skin.  The  transformations  which 
take  place  among  the  closely  aggregated  cells  in  the  up- 
per portion  are  shown  by  the  penetration  of  fibres  be- 
tween them  and  by  the  deposition  of  collagenous  mate- 
rial. The  individual  cells  are  thereby  more  and  more 
widely  separated  from  each  other,  and  the  corium  at- 
tains a  considerable  degree  of  thickness.  Gradually 
blood-vessels  and  nerves  pass  into  it,  and  upon  its  super- 
ficial surface  the  papillae  begin  to  form.  These  latter 
appear  about  the  sixth  month  of  foetal  life  as  small  emi- 
nences upon  the  surface  of  the  cutis.  They  are  formed 
by  the  growth  of  the  epidermis,  which  pushes  before  it 
the  weaker  and  more  yielding  portions  of  the  cutis. 
They  are  first  seen  on  the  palms  of  the  hands  and  the 
soles  of  the  feet,  but  are  quite  general  toward  the  end  of 
f CEtal  life.  The  development  of  the  papillae  is  not  fully 
completed  until  after  birth. 

Divisions  of  the  Cutis.- — The  major  part  of  the  cutis 
consists  of  fibrous  connective  tissue,  which  is  poor  in 
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cells  and  which  is  arranged  in  the  form  of  bundles.  The 
texture  of  the  cutis  is  closely  knit  in  that  portion  next  to 
the  epidermis,  but  is  much  looser  in  the  parts  below  this. 
In  this  situation,  the  fibre-bundles  crossing  each  other 
form  the  rhombic  spaces,  which  have  been  mentioned  as 
the  cause  of  the  linear  cleavage  of  the  skin.  On  account 
of  the  difference  in  the  texture  of  the  cutis,  it  has  been 
divided  into  two  layers  :  the  one  in  immediate  contact 
with  the  epidermis  being  termed  the  pars  papillaris,  that 
below  it,  the  pars  reticularis. 

Pars  Reticularis. — The  pars  reticularis  of  the  corium 
is  composed  of  bundles  of  fibres  of  various  sizes  and 
length.  Tliey  are  continuous  with  the  connective  tissue 
of  the  inner  portions  of  the  body — the  fasciae,  etc. — and 
pass  upward  perpendicularly,  or  slightly  inclined  to  the 
surface  of  the  skin,  until  they  arrive  at  the  cutis.  Here 
they  run  obliquely,  crossing  each  other  at  various  an- 
gles, and  serve  as  boundaries  for  spaces,  which  are 
formed  by  their  intersection.  These  spaces  are,  in  gen- 
eral, rhomboidal  in  shape,  but  oftentimes  polygonal, 
their  regularity  depending  upon  the  length  and  uniform- 
ity of  course  of  the  fibre-bundles  forming  them.  The 
length  of  the  fibre-bundles  and  the  absence  of  their  firm 
adhesion  to  the  underlying  tissues  is  a  very  important 
factor.  It  is  owing  to  such  an  arrangement  that  the  skin 
is  freely  movable  over  the  gi'eater  portion  of  the  body. 
On  the  scalp,  the  palms  of  the  hands,  and  the  soles  of 
the  feet,  where  these  bundles  of  fibres  are  short  and  in- 
timately united  to  the  underlying  fascia,  the  skin  is  only 
very  slightly  movable.  These  places  of  intimate  union, 
however,  serve  as  fixed  points  from  which  the  skin  is 
stretched  over  the  body.  The  movability  of  the  skin  is 
also  limited  on  the  circumscribed  portions,  where  it  is  in 
immediate  contact  with  bone,  cartilage,  or  tendons,  as 
over  the  tibia,  etc. 

The  bundles  so  frequently  mentioned  are  composed  of 
fibres,  which  correspond  in  structure  to  those  of  fibrous 
connective  tissue.  Under  normal  conditions  they  are 
in  a  state  of  tension,  and  are  for  the  most  part  straight, 
but  under  the  microscope  they  are  found  presenting  a 
wavy  appearance.  Chemical  examination  has  shown 
that  they  consist,  to  a  great  extent,  of  collagenous  mate- 
rial. The  fibres  themselves  are  bound  together  in  bun- 
dles by  an  albuminous  semifluid  cementing  substance, 
which  Rollet  has  found  to  be  similar  to  mucin.  Accord- 
ing to  Fleming,  this  cementing  substance  exists  not  alone 
between  the  fibres,  but  also  surrounds  the  bundles,  and 
Tomsa  claims  that  it  binds  together  all  the  constituents 
of  the  cutis. 

The  fibres  possess  cells,  but  they  are  numerous  only  in 
the  vicinity  of  the  large  blood-vessels.  These  cells  are 
the  usual  connective-tissue  cells  ;  they  are  large  and  con- 
tain nuclei  and  nucleoli.  They  lie  upon  the  bundles  in 
the  same  manner  as  endothelial  cells  do  in  the  situations 
where  these  are  found,  and  for  this  reason  have  at 
times  been  considered  as  forming  an  endothelial  lining 
for  the  rhombic  spaces  between  the  bundles.  It  has, 
however,  been  demonstrated  that  they  differ  from  the 
cells  of  endothelium  in  that  their  edges  do  not  lie  in  con- 
tact with  each  other,  and  they  do  not  form  a  continuous 
covering  for  the  bundles  (Ranvier). 

Elastic  tissue.  According  to  the  latest  investigations 
made  in  regard  to  the  elastic  fibres  of  the  skin — a  most 
thorough  study  of  which  has  been  made  by  Unna?— they 
are  exceedingly  abundant  in  the  reticular  portion  of  the 
cutis.  By  the  use  of  special  methods  of  staining  and  of 
preparation,  Unna  found  that,  under  the  form  of  broad 
bundles,  elastic  fibres  spring  from  the  fascia  below  the 
skin,  and,  passing  up  between  the  fat  masses,  penetrate 
into  the  cutis.  In  their  course  they  divide  continually 
in  a  more  or  less  forked  manner.  These  bundles  may 
be  traced  upward  to  just  below  the  epidermis.  The 
muscles  of  the  cutis  also  serve  as  points  of  origin  for 
bundles  of  elastic  fibres,  and  Unna  claims  that  they  can 
be  seen  attached  to  the  muscles  at  their  points  of  origin 
and  insertion,  having  a  tendon-like  appearance. 

Another  relatively  fixed  point  of  the  elastic  basework 
of  the  cutis  is  seen  in  an  extensive  net-work  of  fibres, 
which  follows  with  the  greatest  regularity  the  outline  of 


the  epidermis,  where  this  latter  is  in  contact  with  the 
corium.  This  net-work,  which  Unna  terms  the  subepithe- 
lial elastic  net,  is  situated  just  below  the  surface  of  the 
cutis,  being  separated  from  the  epidermis  by  a  narrow 
homogeneous  strip  of  the  derma,  in  which  there  are  very 
few  blood-vessels.  From  this  net-work  fine  fibres  are 
given  off,  which  proceed  upward  perpendicularly  and 
are  lost  sight  of  here  and  there  between  two  of  the  basic 
epithelial  cells  of  the  epidermis. 

There  is,  also,  in  the  papillary  portion  of  the  skin  an 
extensive  net-work  of  elastic  fibres.  It  is  formed  by  the 
repeated  division  of  fibres  which  originate  from  the  sub- 
epithelial net-work.  All  of  these  elastic  fibres  do  not 
exist  independently  of  the  rest  of  the  cutis,  but  are  more 
or  less  closely  connected  with  the  fibre-bundles  of  con- 
nective tissue  which  have  already  been  treated  of. 

The  relationship  of  these  elastic  net-works  to  the  ap- 
pendages of  the  skin,  such  as  the  hairs  and  glands,  has 
not  yet  been  thoroughly  studied.  Still  Unna  claims 
that  there  is  some  special  connection  between  them  and 
the  sweat  ducts  and  glands.  The  elastic  fibres  are  found 
to  be  entirely  absent  around  the  coils,  but  quite  abun- 
dant about  the  ducts,  along  which  they  run  in  a  parallel 
direction.  He  consequently  is  of  the  opinion  that  the 
contraction  of  the  elastic  net-work  of  the  skin,  acting 
with  the  fibre-bundles  with  which  it  is  in  close  union, 
produces  a  pressure  on  the  ducts,  and  shortens  them  by 
diminishing  the  thickness  of  the  skin.  In  this  way  the 
passage  of  the  secretion  of  the  glands  through  the  ducts 
to  the  outer  surface  is  favored. 

Unstriped  muscle.  With  the  exception  of  the  palms 
of  the  hands  and  the  soles  of  the  feet,  the  skin  of  the  en- 
tire body  contains  a  more  or  less  large  number  of  un- 
striped muscular  fibres  and  bundles.  They  are  found  to 
attain  their  highest  development  in  the  skin  of  the 
scrotum,  in  the  penis,  the  nipple,  and  its  areola.  The 
vermicular  movements  of  the  scrotum  are  due  to  these 
involuntary  muscles,  as  is  also  the  erection  of  the  nip- 
ple. They  are  situated  in  the  cutis  propria,  and  lie  per- 
pendicular to  the  plane  of  cleavage  of  the  skin.  On  the 
penis  they  are  arranged  in  a  circular  manner,  and  they 
follow  a  similar  course  in  the  nipple  and  in  its  areola. 

Besides  these,  there  are  other  muscles  in  the  cutis 
which,  owing  to  the  connection  existing  between  them 
and  the  hairs,  are  termed  the  arrectores  pili.  They  are 
formed  by  the  union  of  several  small  muscular  bundles, 
which,  originating  in  the  pars  papillaris,  run  an  oblique 
course  through  the  reticular  portion  of  the  cutis,  and  are 
attached  to  the  hair-follicle.  The  point  of  their  attach- 
ment is  not  uniform — sometimes  to  the  middle  portion  of 
the  hair-sheath,  sometimes  low  down  in  the  lower  third. 
It  will  usually  be  observed  that,  in  their  course  to  their 
point  of  attachment,  they  curve  around  the  sebaceous 
gland  attached  to  the  hair-follicle  and  are  in  quite  inti- 
mate connection  with  it.  According  to  Tomsa,  the  fixed 
point  of  the  arrector  muscles  is  the  hair-follicle,  while 
the  point  of  movement  is  the  pars  papillaris  of  the  cutis. 

The  arrangement  of  the  involuntary  muscular  fibres 
in  many  places  in  the  derma,  as  in  the  cutis  of  the  fore- 
head, cheeks,  back,  is  in  the  form  of  a  net-work.  This 
net  originates  in  the  pars  papillaris  and  is  distributed 
throughout  the  upper  two-thirds  of  the  pars  reticularis. 
By  the  action  of  these  muscles  the  skin  is  kept  more  or 
less  in  a  condition  of  tension.  According  to  the  direc- 
tion in  which  they  exert  their  action,  the  muscles  have 
been  divided  into  horizontal  and  oblique  tensors.  The 
elastic  bundles  and  fibres  connected  with  the  muscles 
play  here  an  important  part,  inasmuch  as  Tomsa  has 
shown  that  they  stand  in  the  same  relationship  to  them 
as  do  the  tendons  to  the  voluntary  muscles,  and  serve  as 
fixed  points  from  which  the  contraction  of  the  cutis  ten- 
sors takes  place.  The  action  of  these  muscles  also 
regulates  to  a  great  extent  the  circulation  of  the  lymph 
in  the  cutis,  while  the  contraction  of  the  arrectores  ele- 
vates the  hair,  compresses  the  sebaceous  glands,  and 
facilitates  the  propulsion  of  their  secretion  into  the  hair- 
follicle. 

The  Pars  Papillaris  Cutis. — The  papillary  portion  of 
the  true  skin  is  constituted  by  a  series  of  small  emi- 
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nences  or  papillse,  ■which  spring  from  its  upper  or  free 
surface.  It  is  in  direct  contact  with  the  epidermis, 
which,  as  has  alread}"^  been  described,  sends  down  pro- 
longations of  epithelial  cells  between  the  papillre  ;  but 
the  line  of  demarcation  between  them  is  most  distinct, 
owing  to  the  difference  between  the  elements  composing 
each. 

The  papillse  of  the  skin  are  found  most  fully  developed 
on  the  palms  of  the  hands  and  on  the  soles  of  the  feet. 
They  are  arranged  here  in  long  double  rows,  which 
form  the  curvilinear  ridges  seen  in  these  situations. 
Between  these  rows  there  is  a  narrow  path  in  which  are 
the  external  orifices  of  the  sweat-ducts.  On  other  por- 
tions of  the  body  the  papillae  are  arranged  more  or  less 
in  groups  or  in  short  rows,  and  the  surface  of  the  cutis 
seems  to  be  divided  into  rhomboidal  spaces  of  various 
sizes  by  the  deeper  penetration  of  the  interpapillary  pro- 
longations of  the  epidermis.  The  long  diameters  of 
these  spaces  agree  with  the  line  of  cleavage  of  the  skin 
where  they  are  situated,  and  their  shape  is  dependent 
upon  the  arrangement  of  the  connective-tissue  bundles 
in  the  reticular  portion  of  the  cutis. 

The  papillse  are  more  or  less  conical  in  shape,  some- 
times single,  or  again  cleft  into  two  or  more  points,  form- 
ing a  compound  papilla.  They  differ  greatly  in  shape, 
size,  and  distribution  on  the  various  portions  of  the  body, 
and  also  vary  according  to  the  age  of  the  person  (Unna), 
becoming  in  old  age  almost  flat.  They  are  very  numer- 
ous on  the  penis,  the  nipple,  the  labia  minora,  and  the 
clitoris,  appearing  in  these  places  as  low  hills.  The 
largest  papillae  are  found  in  the  cutis  of  the  nipple  and 
of  the  corona  glandis.  Those  distributed  generally  over 
the  surface  of  the  body  are  very  small,  about  0.05  mm.  in 
height.  On  the  ends  of  the  fingers,  under  the  free  bor- 
ders of  the  nail,  they  attain  a  size  of  0.5  mm. ;  but  their 
height  varies  in  general  between  0.05  mm.  and  0.3  mm. 

The  papillary  portion  of  the  cutis  consists  of  a  closely 
woven  net-work  of  fibres,  which  are  derived  directly 
from  those  forming  the  pars  reticularis.  The  papillfe 
are  very  rich  in  elastic  fibres,  and  contain  blood-vessels, 
lymphatics,  nerves,  and,  in  certain  situations,  tactile  cor- 
puscles. The  manner  in  which  the  papillar}'  body  and 
the  epidermis  are  joined  together,  must  be  studied  on 
specimens  which  have  been  macerated,  and  from  which 
the  epidermis  has  been  removed  in  ioto.  "When  this  has 
been  done,  it  is  seen  that  the  entire  surface  of  a  papilla 
has  a  finely  ribbed  aspect.  On  sections  made  horizon- 
tally through  them,  they  look  as  though  their  contour 
was  toothed.  The  ribs  have  a  slightly  wavy  course  and 
are  at  times  arranged  in  a  concentric  manner,  having 
much  the  same  appearance  as  may  be  observed  on  the 
palmar  surfaces  of  the  ends  of  the  fingers.  These  ribs 
on  the  papillae  have  been  found  to  correspond  to  minute 
furrows  on  the  cells  forming  the  basic  or  cjiindrioal 
epithelial  layer  of  the  epidermis,  and  to  fit  into  them, 
each  cell  requiring  usually  three  or  four  ribs.  From 
the  flbrillated  appearance  it  might  be  thought  that  these 
ribs  were  connective-tissue  fibres,  but  such  has  not  been 
found  to  be  the  case.  They  consist  in  reality  of  a  trans- 
parent homogeneous  substance,  which  covers  thinly  the 
surface  of  the  papillae.  The  proof  that  it  is  a  distinct 
membrane  has  never  been  satisfactorily  made,  and  it 
seems  better  to  accept  Unna's  view,  that  it  stands  in  in- 
timate connection  with  the  cementing  substance  of  the 
cutis  in  general,  since  it  has  been  found  that,  when  the 
cutis  is  subjected  to  the  action  of  trypsin,  this  homo- 
geneous substance  covering  the  papillse  disappears  in  the 
same  way  as  the  cementing  substance  in  other  portions 
of  the  derma.  The  blood-vessels,  etc.,  in  the  papillse 
will  be  treated  of  in  their  appropriate  place. 

The  Scbcutanegus  Connbctitb  Tissue  or  Fatty 
Later. — It  was  mentioned,  in  speaking  of  the  embryo- 
logical  origin  of  ths  skin  as  a  whole,  that  the  subcutaneous 
or  fatty  tissue  was  derived  from  the  mesoderm.  It  is  that 
portion  which  attains  its  full  development  the  earliest  of 
all  the  layers  of  the  skin,  and  in  which  the  deposition  of 
fat  between  the  fibres  constituting  it  takes  place  very 
eai-ly  in  foetal  life.  The  subcutaneous  connective  tissue, 
or  panniculus  adiposus,  though  in  reality  the  lower  por- 


tion of  the  corium,  is  regarded  as  forming  the  third  layer 
of  the  skin,  and  it  is  characterized  by  the  presence  of  a 
greater  or  less  amount  of  fat  included  within  Its  meshes. 
It  is  composed  of  bundles  of  connective-tissue  fibres, 
a  net-work  of  elastic  fibres,  and  fat,  and  is  very  rich  in 
large  cells.  These  have  long  poles  and  are  situated  either 
in  or  between  the  fibre-bundles,  occurring  in  the  form 
of  spindle-shaped  cells.  According  to  Flemming,  the 
masses  of  fat  can  be  divided  into  three  classes,  each 
of  which  is  characterized  by  its  blood-supply ;  the  fat- 
clusters  with  their  own  blood-vessels ;  the  strands  of 
fat  which  lie  around  the  large  vessels  and  receive  only  a 
meagre  supply  of  blood  from  capillaries ;  and  the  fat- 
islands  which  have  no  blood-supply  of  their  own.  We 
have  to  thank  the  same  investigator  for  our  knowledge 
of  the  histology  of  fatty  tissue.  He  found  that  the  fat- 
cells  were  derived  from  ordinary  branching  connective- 
tissue  cells.  They  took  up  fat  in  small  drops,  and  in 
proportion  as  the  fat  increased  in  quantity  the  proto- 
plasm of  the  cells  also  increased,  and  they  became 
round  in  shape.  The  protoplasm  containing  the  nucleus 
is  forced  to  the  periphery  by  the  accumulation  of  fat, 
and  appears  as  a  membrane ;  but  these  fat-cells  have 
no  true  enclosing  membranes,  except  when  they  are  old, 
and  when  the  protoplasm  has  become  thickened  into  a 
membrane-like  covering.  The  contents  of  the  cells  do 
not  consist  of  pure  fat,  but  of  a  mixture  of  fat  and  of 
some  product  from  the  protoplasm.  At  the  time  of  birth 
the  panniculus  adiposus  is  very  greatly  and  uniformly 
developed  over  the  entire  body.  As  the  child  grows, 
however,  it  diminishes  in  quantity  and  remains  of  con- 
siderable extent  only  on  certain  portions.  Its  function 
is  protection  to  the  underlying  tissues,  and  it  serves  to 
give  roundness  to  the  outline  of  the  body.  Those  por- 
tions of  the  body  which  are  firmly  bound  down  to  the 
fascia  by  short  bundles  of  fibres,  as  the  scalp,  the  skin 
of  the  palms  and  of  the  soles,  etc.,  possess  only  a  small 
fatty  layer.  Where  great  mobility  is  necessary,  as  in  the 
eyelids,  or  where  there  is  a  great  amount  of  muscular 
tissue,  as  in  the  scrotum,  the  panniculus  adiposus  is 
also  absent.  Over  the  joints,  where  the  skin  lies  in 
close  contact  with  the  bones,  and  by  their  movements  is 
continually  subjected  to  pressure  and  tension,  bursse 
develop  in  the  subcutaneous  tissue  after  birth.  In  this 
layer  the  large  arterial  and  nerve-trunks  going  to  the 
cutis  are  found,  and  also  the  veins  and  lymphatics  which 
come  from  the  derma  and  unite  to  form  large  efferent 
branches.  In  certain  localities  the  Pacinian  bodies  are 
also  present. 

The  Glands  of  the  Skin. — There  are  two  sets  of 
glands  which  are  found  in  the  skin,  the  sweat-glands 
and  the  sebaceous  glands.  They  differ  from  each  other 
to  a  most  marked  degree,  and  if  considered  from  the 
stand-point  of  their  relative  importance  the  former  claim 
priority  and  more  extended  study.  We  shall,  therefore, 
begin  with  the  sweat-glands. 

The  Sweat-glands.  Embi'yology. — The  primary  evi- 
dences of  the  development  of  these  glands  of  the  skin 
are  seen  in  the  fifth  month  of  foetal  life.  They  appear 
first  on  the  palms  and  on  the  soles,  under  the  form  of 
rows  of  epithelial  prolongations  from  the  inferior  border 
of  the  epidermis  into  the  cutis.  At  this  stage  they  are 
solid,  club-shaped,  and  surrounded  by  a  homogeneous 
membrane.  Their  further  development  consists  in  the 
elongation  of  these  epithelial  ingrowths  downward,  and 
in  the  formation,  by  the  seventh  month,  of  a  cavity  along 
its  axis,  which  is  later  further  extended  through  the 
epidermis  to  the  external  surface.  In  the  meantime,  the 
gland-tube  at  the  end  in  the  cutis  has  become  coiled  up, 
forming  a  ball,  and  the  excretory  duct  in  its  course 
through  the  skin  is  twisted  upon  itself.  The  develop- 
ment of  these  glands  is  very  rapid,  and  by  the  end  of 
foetal  life  they  have  already  attained  their  full  develop- 
ment. In  certain  situations,  however,  they  enlarge  even 
after  birth,  and  in  their  structure  differ  somewhat  from 
the  ordinary  and  smaller  ones  distributed  generally  over 
the  bod}'.  Those  larger  glands  are  found  in  the  axillse, 
the  inguinal  regions,  around  the  anus,  the  nipple,  and  in 
the  auditory  canal  (ceruminous  glands). 
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The  sweat-glands  are  present  everywhere  hi  the  integu- 
ment of  the  body,  with  the  exception  of  the  glans  penis, 
the  under-surface  of  the  prepuce,  and  the  vermilion  bor- 
der of  the  lip.  They  are  small  bodies,  consisting  of  a 
convoluted  tube  and  an  efferent  duct  which  leads  to  the 
external  surface,  and  they  are  situated  in  the  corium  or 
even  in  the  subcutaneous  connective  tissue.  They  vary 
greatly  in  size.  The  coils  of  the  large  ones  situated  in  the 
axilla  are  from  1  mm.  to  2  mm.  in  diameter  ;  the  smaller 
ones  on  the  general  surface  are  from  0.2  mm.  to  0.3  mm. 
They  are  most  numerous  on  the  palms  of  the  hands, 
Krause  estimating  that  there  were  3,800  orifices  in  a 
square  inch  on  those  surfaces. 

The  sweat-glands,  as  a  whole,  are  composed  of  two 
distinct  portions,  a  secretory  and  an  excretory.  The 
former  is  represented  by  the  coils,  the  latter  by  the  duct 
which  leads  to  the  external  surface  of  the  skin.  The  his- 
tological anatomy  of  the  smaller  glands  diiiers  somewhat 
from  that  of  the  larger  ones,  and  will  be  considered  first. 

Histological  Anatomy. — The  coils,  or  secretory  portions 
of  the  sweat-glands,  consist  of  a  single  layer  of  columnar 


1       b 


Fia.  B038. — Sweat  Gland  and  Dnct,  as  seen  in  a  Section  Perpendicular 
to  the  Cutis,  e,  Cross-section  of  a  coll ;  /,  lumen  of  duct ;  c,  c,  blood- 
TCBsel  accompanying  the  duct ;  d,  connective-tissue  bundles;  a,  6,  cel- 
lular infiltration  of  the  cutis  (pathological).    (Kaposi.) 

epithelium,  arranged  around  a  rather  irregularly  shaped 
lumen.  The  cells  are  cloudy  throughout,  with  the  ex- 
ception of  a  narrow  portion  along  their  free  margin, 
which  is  clear.  They  are  bounded  externally  by  a  layer 
of  involuntary  muscular  fibres,  which  run  spirally 
around  the  mass  of  cells,  and  which  are  so  arranged 
that  small  spaces  are  left  between  them.  The  secret- 
ing-cells  send  out  processes  into  those  spaces,  and  these 
form  a  union  with  the  limiting  membrane  or  membrana 
propria  of  the  glands,  which  is  composed  of  connec- 
VoL.  VIII.— 30 


tive  tissue.  The  excretory  portion  of  the  gland,  or  duct, 
consists  of  a  connective-tissue  coat,  a  structureless  mem- 
brane, and  bounding  its  lumen  are  two  rows  of  epithe- 
lial cells,  the  free  margins  of  which  are  covered  by  a 
cuticula.  There  are  no  muscle-fibres  in  the  coats  of  the 
sweat-ducts.  These  latter  begin  in  the  inner  portion  of 
the  coils,  and  rise  to  the  surface  in  an  oblique  direction 
having  a  more  or  less  spiral  course,  and  they  always 
reach  the  epidermis  at  an  interpapillary  prolongation. 
The  duct  here  loses  its  membrana  externa,  which  goes 
over  into  the  tissue  of  the  papilla,  and  also  its  cuticula, 
so  that  the  lumen  is  bounded  for  a  short  distance  in  the 
stratum  spinosum  by  the  spiny  cells  alone.  The  cells 
which  limit  the  lumen  in  its  course  through  the  epider- 
mis, show  granules  of  keratohyaliu  very  early,  and  con- 
siderably below  the  level  of  the  stratum  granulosum;  and 
it  can  further  be  seen  that  all  the  layers  of  the  epidermis 
become  interested  and  aid  in  forming  the  boundaries  of 
this  spiral  canal  in  its  course  to  the  external  surface. 
The  views  which  are  held  by  Unna,  in  regard  to  this 
portion  of  the  duct,  have  so  much  in  their  favor  as  to 
claim  general  recognition.  He  does  not  consider  that 
the  spiral  portion  in  the  epidermis  belongs  entirely  and 
alone  to  the  duct  of  the  sweat-gland,  of  which  it  seems 
to  be  a  continuation,  but  thinks  that  it  is  a  canal  which 
is  also  in  connection  with  the  system  which  conveys  the 
juices  throughout  the  epidermis.  According  to  him,  the 
sweat-duct  ends  in  the  basic  layer  of  the  stratum  spino- 
sum, and  he  would,  consequently,  separate  the  two 
l^ortions  very  sharply.  He  very  rightly  points  out  in 
support  of  this,  that  vs'e  have  no  reason  for  concluding 
that  the  fluid  which  passes  through  It  comes  entirely 
from  the  same  source,  inasmuch  as  there  are  no  grounds 
for  asserting  that  the  sweat  is  derived  from  the  coils 
alone.  All  that  we  do  know  is,  that  it  appears  upon  the 
external  surface  at  the  openings  of  these  canals,  but  more 
than  that  has  not  been  proved. 

The  histological  anatomy  of  the  larger  sweat-glands, 
as  has  been  already  mentioned,  differs  somewhat  from 
that  of  those  just  described.  The  differences  are  shown 
both  in  the  coils  and  in  the  duct,  by  a  dilatation  and  a 
narrowing  of  the  canal  in  places.  Where  the  lumen  is 
larger  there  is  only  a  single  layer  of  epithelial  cells  ;  but 
In  the  narrower  portions  there  are  several.  It  is  also 
claimed  that  muscle-fibres  are  present  in  the  former  situ- 
ations, but  they  are  always  absent  from  the  latter. 

The  Sbbaobods  Glands.  Embryology. — The  sebace- 
ous glands  of  the  skin  make  their  appearance  from  the 
beginning  of  the  fourth  to  the  fifth  month  of  pregnancy 
(Gegenbauer).  Those  glands,  which  open  directly  upon 
the  external  surface  of  the  skin;  are  formed  from  in- 
growths of  the  rete  Malpighii,  which  penetrate  into  the 
cutis.  These  epithelial  prolongations  are  at  first  solid, 
but  a  canal  soon  forms  in  them  by  the  fatty  degeneration 
of  the  central  cells.  In  its  further  development  it  is 
found  that,  by  a  process  of  cell  proliferation,  solid  buds 
are  given  off  from  the  original  epithelial  ingrowths,  ca- 
nals form  in  the  axes  of  these,  and  the  gland,  finally  con- 
sisting of  several  lobules,  has  become  racemose.  The 
origin  of  the  sebaceous  glands  attached  to  the  hairs  is 
the  same,  except  that  the  epithelial  ingrowths  proceed 
from  the  external  root-sheath  of  the  hair.  They  appear 
very  soon  after  the  formation  of  the  hair-follicle  by  the 
prolongation  of  the  rete  into  the  cutis. 

Distribution  and  Size. — The  sebaceous  glands  are  dis- 
tributed very  generally  over  the  body,  and  are  found 
everywhere  in  the  skin,  except  upon  the  palms  of  the 
hands,  the  soles  of  the  feet,  and  the  last  phalanges  of 
the  fingers  and  of  the  toes.  They  are  particularly  nu- 
merous upon  the  face  and  the  scalp,  where  they  are  set 
very  closely  together.  On  the  rest  of  the  body  they  are 
found  to  be  fewer  in  number  and  more  widely  separated. 
The  glands  vary  very  greatly  in  size.  Of  those  connected 
with  the  hairs,  the  smallest  are  the  ones  on  the  scalp,  0.1 
mm.  to  0.16  mm.  in  diameter,  but  larger  ones  are  attached 
to  the  hairs  of  the  beard  and  axilla,  from  0.16  mm.  to 
0.24  mm.  ;  but  the  largest  are  on  the  mons  veneris,  the 
labia  majora,  and  the  scrotum.  The  sebaceous  glands 
which  are  in  connection  with  the  lanugo  hairs  are  from 
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0.35  mm.  to  1  mm.  ia  diameter.  The  length  of  the 
glands  is  from  40  to  160  m,  but  the  large  ones  on  the  nose 
measure  even  as  much  as  1  mm. 

In  shape  there  is  also  considerable  variation.  The 
simplest  ones  resemble  small  pouches,  but  the  glands  are 
usually  found  to  be  racemose  or  acinous,  that  is,  com- 
posed of  several  lobules  which  possess  one  duct  in  com- 
mon. 

These  glandular  bodies  are  situated  for  the  most  part 
in  the  upper  portion  of  the  corium,  above  the  level  of 
the  coils  of  the  sweat-glands.  Some  extend,  however, 
through  almost  the  entire  thickness  of  the  cutis. 

They  are  found  either  directly  attached  to  the  hair- 
follicles,  into  which  their  ducts  open,  at  a  variable  dis- 
tance from  the  orifice  on  the  cutaneous  surface,  and 
empty  the  fatty  matter  secreted  by  them  ;  or  the  external 
opening  of  their  ducts  is  situated  on  the  surface  of  the 
skin.  These  latter  are  the  glands  with  which  the  lanugo 
hairs  are  associated.  Besides  these  two  forms,  there  are 
others  which  are  entirely  unconnected  with  hairs,  and 
which  also  open  directly  upon  the  outer  surface  of  the 
skin. 

The  sebaceous  glands  which  open  into  the  cavity  of 
the  hair-follicles  are  the  most  numerous.  They  are  seen 
wherever  fully  developed  hairs  exist, 
as  on  the  scalp,  the  beard,  etc.  There 
is  sometimes  only  one  gland,  but  more 
often  two,  situated  on  opposite  sides 
of  the  follicles,  of  different  sizes,  and 
at  different  heights.  Their  excretory 
ducts  are  short  and  pass 
obliquely  upward  to  enter 
the  follicles,  the  larger 
glands  opening  more  su- 
perficially, the  smaller 
ones  more  deeply, 
but  the  common 
location  is  at  the 
junction  of  the 
upper  and  middle 
thirds. 

The  sebaceous 
glands  which  are 
associated  with  the 
lanugo  hairs,  and 
which  open  direct- 
ly upon  the  exter- 
nal surface,  are 
distributed  over 
the  forehead, 
cheeks,  sides  of 
the  nose,  and  are- 
ola especially. 
They  occur  also 
more  or  less  scat- 
t  e  r  e  d  over  the 
trunk,  the  extremi- 
ties, and  the  geni- 
tals.  These  glands 

are  the  largest,  and  Pio.  5039. — Sebaceous  Gland,     a,  Oonneotive- 

also  the  most  com-  tissue  envelope  ;  6,  sebum ;  c.  It,  fat-produc- 

Tslinotorl     in     thpir  ing  cells ;  d,  root  of  a  lanugo  hair ;  e,  foUiole 

piicatea     in     tueir  ^j  j^^j^, .  j,^  ^^^jj  j,j  ^^j^ .  ^^  ^^j^j  ^^  gebace- 

struct  ure.       1  he       ous  gland.    (Neumann.) 

duct     is     usually 

broad,  and  its  orifice  dilated.  The  hair  attached  to  it 
is  really  an  appendage,  and  passes  through  the  duct  to 
reach  the  outer  surface  of  the  skin.  It  has  no  follicle  of 
its  own,  except  at  its  deepest  portion. 

The  glands  which  are  in  no  way  associated  with  hairs, 
and  which  open  directly  upon  the  external  surface,  arc 
certain  ones  situated  in  special  localities.  They  have 
received  distinguishing  names,  and  are  known  as  the 
Meibomian  glands  in  the  eyelids,  and  the  glands  of  Ty- 
son on  the  glans  penis  and  prepuce.  To  this  class  also 
belong  the  large  glands  of  the  labia  minora,  and  those  of 
the  vermilion  border  of  the  lip. 

Histological  Anatomy. — A  sebaceous  gland  inay  be  con- 
sidered as  composed  of  an  outer  wall  and  an  inner  mass 
of  cells.     The  wall  is  formed  of  connective  tissue,  which 


is  derived  from  the  external  sheath  of  the  hair-follicles ; 
but  in  those  glands  associated  with  the  rudimentary  or 
lanugo  hairs,  and  in  those  unconnected  in  any  way  with 
hairs,  the  fibrous  envelop  is  obtained  from  the  corium. 
The  wall  acts  as  a  support  (Morel)  for  a  basement  or 
membrana  propria,  which  bears  upon  its  inner  surface  a 
layer  of  cylindrical  epithelial  cells,  and  it  also  contains 
the  nerves,  blood-vessels,  and  lymphatics  supplied  to  the 
glands.  The  membrana  propria  is  exceedingly  thin  and 
amorphous.  The  single  row  of  cells  which  are  in  con- 
nection with  it  is  a  continuation  of  the  basic  layer  of 
the  epidermis,  the  spiny  cells  stopping  at  the  neck  of 
the  glands.  The  cavity  of  the  glands  is  filled  with  large 
oval  and  polyhedral  cells  having  large  nuclei,  but  in  the 
central  portions  there  is  a  semifluid  homogeneous  mass, 
the  sebum.  The  source  of  the  sebum  seen  in  the  seba- 
ceous glands  are  the  cells,  which  are  found  presenting  all 
stages  of  fatty  degeneration.  The  most  external  ones  are 
granular,  the  succeeding  ones  contain  small  drops  of  fat, 
which  gradually  increase  in  size  as  the  central  portion  of 
the  cavity  is  reached,  until  there  is  no  trace  of  proto- 
plasm remaining,  the  cell  being  completely  filled  with 
fat. 

The  Blood-vessels  01'  the  Skin. — The  vessels  which 
supply  the  skin  with  blood  are  branches  from  the  larger 
arteries  which  lie  below  the  subcutaneous  fatty  tissue. 
They  pass  up  through  this  latter  and  form  at  its  junction 
with  the  corium  a  more  or  less  horizontal  net-work. 
From  this  net-work  further  branches  are  given  ofl',  some 
to  supply  certain  portions  of  the  skin,  others  to  ascend 
obliquely  and  perpendicularly  through  the  cutis,  having 
only  few  branches,  until  they  reach  the  subpkpillary 
layer  of  the  corium.  Here  they  again  form  a  more  or 
less  horizontal  net-work,  which  also  gives  off  many 
branches. 

The  plexus  of  arteries  at  the  junction  of  the  cutis  and 
subcutaneous  tissue  is  very  rich.  It  supplies  the  papillae 
of  the  hair,  the  coils  of  the  sweat-glands,  and  also  sends 
off  branches  which  break  up  into  capillaries  in  the  pan- 
niculus  adiposus.  The  subpapillary  net-work  of  arteries 
supplies  vessels  to  the  external  root-sheath  of  the  hair, 
the  sebaceous  glands,  the  unstrlped  muscles,  and  the  ducts 
of  the  sweat-glands.  In  addition,  this  plexus  gives  off 
branches  which  break  up  into  capillaries  just  below  the 
papillae,  and  into  each  of  these  a  tortuous  arterial  capil- 
lary ascends  almost  to  its  upper  end,  where  it  forms  a 
loop  and  goes  over  into  a  venous  capillary.  These  latter 
unite  to  form  venules  in  the  same  plane  as  the  arteries, 
and  course  along  them.  When  they  arrive  at  the  sub- 
cutanous  layer  they,  together  with  the  veins  from  the 
other  portions  of  the  cutis,  unite  to  form  large  venous 
trunks  in  the  same  plane  as  the  large  arteries.  Between 
the  two  horizontal  plexuses  of  arteries  there  is  a  portion 
of  the  cutis  which  has  a  very  poor  blood-supply,  and 
here  even  the  bundles  of  fibres  which  go  to  form  the 
pars  reticularis  do  not  receive  any  vessels. 

There  are  considerable  differences  in  the  distribution 
of  the  blood-vessels  of  the  skin,  and  the  area  supplied  by 
any  one  branch.  These  areas  are  very  small  on  the 
palms  of  the  hands,  the  soles  of  the  feet,  and  the  face  ; 
also  at  the  sulcus  coronarius  and  the  corona  glandis,  in 
which  places  each  branch  from  the  subpapillary  arterial 
plexus,  when  it  breaks  up  into  capillaries,  supplies  only  a 
few  papillae.  The  areas  which  are  furnished  with  blood 
by  one  arterial  branch  are  much  larger  in  the  greater 
part  of  the  skin — the  vessels  breaking  up  into  a  number 
of  capillaries — and  it  is  in  general  observed  that  they  are 
more  extensive  on  the  extensor  than  on  the  flexor  sur- 
faces of  the  extremities. 

Peculiar  circulatory  conditions  are  found  in  certain 
portions  of  the  skin.  On  the  ear,  the  alae  nasi,  and  in 
the  region  of  the  lips,  large  lacunae  are  seen  into  which 
the  venous  capillaries  empty  from  above,  while  from  be- 
low the  venules  are  given  ofl.  On  the  ends  of  the  fin- 
gers there  is  likewise  a  special  arrangement  of  the  ves- 
sels. It  has  been  found  that  here  some  branches  of  the 
digital  arteries  emptied  directly  into  the  large  veins  of 
the  bed  of  the  nails,  without  there  being  any  intervening 
capillaries.     And  also  it  is  observed  that,  after  the  ves- 
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sels  for  the  pauniciilus  adiposus  and  sweat-glands  had 
been  given  off,  but  before  the  upper  horizontal  plexus 
for  the  supply  of  the  papillae  had  been  formed,  small  arte- 
rial branches  divided  and  broke  up  into  many  small 
coils.  In  the  inner  portion  of  these  they  emptied  direct- 
ly into  venules. 

The  lumen  of  the  arteries  of  the  skin  is  narrow,  but 
the  veins  are  large  and  wide.  Their  coats  are  slightly 
marked  in  the  cutis,  and  they  show  only  near  the  subcu- 
taneous connective  tissue  an  adventitia  aud  a  media.  But 
even  there  these  are  poorly  developed.  All  the  vessels  of 
the  papillary  layer  of  the  corium  are  capillary  in  charac- 
ter, that  is,  simple  endothelial  tubes. 

The  Lymphatics. — There  are  in  the  integument  of 
the  body  two  forms  of  channels  which  contain  the  lym- 
phatic fluid,  and  through  which  it  flows,  viz.,  the  lym- 
phatic vessels  proper,  those  which  possess  an  endothelial 
lining,  and  the  numerous  spaces  which  occur  between 
the  elements  composing  the  various  layers  of  the  skin. 

In  regard  to  the  latter,  it  has  been  proved  that  they  are 
the  origin  of  the  lymphatic  system  of  the  skin,  through 
the  successful  injection  of  the  intercellular  spaces  in  the 
spiny  layer  of  the  rete  Malpighii  from  the  lymphatics 
of  the  subcutaneous  connective  tissue  (Retzius,  Axel 
Key,  et  alii).     Other  lymph-spaces  exist  between  the 


Fig,  5040. — Demonfetrfltion  of  all  the  Lymph-Hpacee  of  the  Papillary 
Body  and  of  the  Epidermis.    (Ziemssen.) 

membrana  propria  and  the  secreting  cells  of  the  coils  of 
the  sweat-glands,  and  between  the  epithelial  cells  of  the 
sweat-ducts.  The  intercellular  spaces  in  the  stratum 
spinosum  of  the  hair-follicles  and  in  the  sebaceous  glands 
are  also  points  of  origin  for  the  lymphatics.  The  bun- 
dles of  unstriped  muscle-flbres  and  the  coils  of  the  sweat- 
glands  also  are  situated  in  large  lymph-spaces.  In  the 
same  way,  the  bundles  of  connective-tissue  fibres  form- 
ing the  cutis  are  sheathed  by  lymph-spaces,  as  are  also 
the  fat-clusters.  According  to  Klein,  very  fine  channels 
proceeding  from  these  lymph  sheaths  penetrate  into  the 
latter  and  ramify  between  all  the  fat-cells  of  which  they 
are  composed. 

The  papillae  are  also  extensively  traversed  by  lymph- 
spaces,  which  empty  into  the  lymphatic  vessels  proper. 
These  vessels  are  lined  with  endothelium,  and  begin  in 
the  upper  third  of  the  papilla  (the  Hoggans)  by  means  of 
a  cul-de-sac.  They  course  downward  in  the  form  of  a 
plexus  through  the  cutis,  and  at  its  junction  with  the  sub- 
cutaneous connective  tissue  unite  to  form  a  few  large  ves- 
sels, which,  according  to  Heming,  have  a  muscular  coat. 

The  Nerves  op  the  Skin. — The  nerves  which  are 
supplied  to  the  skin  are  derived  from  branches  of  the 
cerebro-spinal  system.  They  pass  up  through  the  sub- 
cutaneous connective  tissue,  in  the  same  manner  as  the 
blood-vessels,  from  the  larger  trunks  situated  below.  In 
the  upper  part  of  the  panniculus  adiposus  the  course  of 
the  nerves  is  a  horizontal  one,  and  they  give  off  a  large 
number  of  small  branches  for  its  innervation.  They 
penetrate  the  cutis  together  with  the  arterial  vessels,  and 


accompany  them  more  or  less  in  their  distribution.  In 
their  course  they  give  off  branches  to  supply  the  various 
constituent  portions  of  the  cutis.  Those  which  supply 
the  hair-follicles  pass  to  them  in  the  neighborhood  of  the 
sebaceous  glands,  to  which  they  send  fibres.  They 
penetrate  the  hair-sheath  and  are  distributed  between  the 
cells  of  the  rootsheaths.  The  sweat-glands  and  their 
ducts  are  also  furnished  with  nerves  which  lie  in  close 
contact  with  the  latter.  Unna  claims  to  have  seen  nerve- 
endings  between  the  secretory  epithelial  cells  of  the 
coils. 

When  the  nerves  arrive  at  the  upper  portion  of  the 
cutis  they  take  a  horizontal  course  and  form  a  rich 
plexus  just  below  the  epidermis,  which  gives  off  a  great 
number  of  branches.  These  break  up  into  fine  fibrillae, 
and  are  distributed  in  every  direction.  These  fibrillas 
terminate  either  in  the  endothelium  of  the  papillary 
blood-vessels,  or  free  in  the  connective  tissue  of  the 
papillary  body,  or  penetrate  into  the  interepithelial  spaces 
of  the  stratum  spinosum.  Longer  branches  from  this 
plexus  ascend  into  the  papillae,  and  in  certain  portions  of 
the  integument  end  in  the  tactile  corpuscles. 

The  nerve-fibres  which,  it  is  claimed,  have  been  traced 
between  the  cells  of  the  epidermis  are  non-medullated. 
They  are  said  to  be  distributed  generally  throughout  the 
rete  Malpighii,  as  far  up  as  the  stratum  granulosum, 
and  to  end  in  the  intercellular  spaces,  either  tapering 
to  a  point  or  with  a  small  rounded  extremity.  Unna 
claimed  that  they  terminated  in  small  disks  upon  the 
cells,  but  his  view  has  not  received  recognition. 

Besides  the  above-mentioned  ways  in  which  the  nerves 
end  in  the  skin,  there  are  special  forms  of  termination. 
These  are  represented  by  the  tactile  corpuscles,  the  tac- 
tile disks  of  Ranvier,  the 
Pacinian  bodies,  and  the 
end  bulbs  of  Krause. 

Tactile  Corpuscles.  — 
The  tactile  corpuscles 
are  very  small,  oblong 
bodies  from  40  to  200  ii. 
in  length,  and  from  30 
to  60  (U  in  breadth.  They 
are  situated  in  the  upper 
portion  of  a  broad  pa- 
pilla, and  are  found  es- 
pecially on  the  fingers 
and  toes,  and  in  the  palm. 
They  have  a  distinctly 
striated  appearance,  and 
are  directly  connected 
with  one  or  two  medul- 
lated  nerve-fibres  which 
wind  around  the  corpus- 
cle, and,  on  entering  it, 
lose  their  medullary 
sheath,  the  perineurium 
becoming  continuous 
with  the  capsule  of  the 
corpuscle.  The  nerves 
split  up  into  branches,  which  end  in  flattened  knobs  be- 
tween.the  connective-tissue  cells  of  which  the  corpuscle 
is  composed.  They  often  consist  of  two  or  three  sections 
lying  close  together,  each  one  being  supplied  with  a 
nerve. 

Ranmer's  Tactile  Disks. — These  disks  are  small  cup- 
shaped  bodies,  the  concave  side  of  which  is  always 
directed  toward  the  free  surface  of  the  epidermis.  At 
several  points  on  the  convexity  of  the  disk  the  termina- 
tion of  a  non-medullated  nerve-fibre  is  seen.  Ranvier 
claims  that  this  nerve  ends  only  on  the  surface  of  these 
disks,  but  according  to  others  this  takes  place  in  the  cell 
between  the  nucleus  and  the  external  membrane.  This 
form  of  nerve-ending  has  been  found  in  the  deeper  por- 
tions of  the  epidermis,  near  the  sweat-duct,  and  in  the 
corium  just  below  the  rete. 

T/ie  Pacinian  Bodies. — The  Pacinian  bodies  were  first 
thoroughly  described  by  Pacinius,  though  they  had 
already  been  mentioned  by  Vater  over  a  hundred  years 
ago.     They  are  small,  oval,  transparent  bodies  from  2 


Flo.  B041.— -Tactile  Corpascle.  a,  a. 
Glomeruli ;  7i,  n,  afferent  nerve- 
fibres.    (Ranvier.) 
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to  3  mm.  long  and  1  to  2  mm.  broad,  and  are  situate^ 
in  the  subcutaneous  connective  tissue,  almost  exclusivel}' 
upon  the  branches  of  tlie  nerves  which  supply  the  skin 
of  the  palms  of  the  hands  and  of  the  soles  of  the  feet,  hut 
also  upon  the  dorsal  nerve  of  the  penis  and  of  the  cli- 
toris. They  are  likewise  found  in  other  places,  as  around 
the  joints,  where  they  are  deeply  situated,  and  also  in  the 
mesentery,  etc.  The  major  part  of  the  Pacinian  body  is 
formed  by  the  capsule.  This  capsule  is  derived  from 
the  perineurium  of  the  nerve,  which  ends  in  tlio  cor- 
puscle, and  is  in  reality  composed  of  a  large  number  of 
concentrically  arranged  laminaj,  which  are  separated 
one  from  the  other  by  a  layer  of  flat  endothelial  cells. 
Between  each  of  these  there  is  a  more  or  less  large  quan- 
tity of  an  albuminous  fluid,  and  connective-tissue  fibres 
forming  septa  are  also  seen.  This  laminated  and  con- 
centrically arranged  capsule  surrounds  a  narrow  cylin- 
drical space,  which  contains  a  granular  substance  on 
which  a  few  cells  are  seen,  and  the  termination  of  the 
nerve-fibre.  At  its  entrance  into  the  cavity  of  the  Pacin- 
ian body,  the  nerve  loses  its  medullated  character  and 
the  axis  cylinder  alone  passes  in.  It  appears  as  a  pale, 
finely  granular,  narrow  band,  which  ends  in  a  single 
small  knob  or  in  a  series  of  them.  Tlie  nerve  has  also 
been  observed  to  pass  entirely  through  one  of  these 
bodies  and  end  in  another.  A  small  artery  penetrates 
the  capsule  of  the  Pacinian  bodies  along  with  the  nerve, 
and  forms  a  capillary  plexus  between  the  peripheral 
laminfe. 

Sad-bulbs  of  Krause. — The  end-bulbs  of  Krause  are 
minute  oval  or  cylindrical  bodies,  which  are  regarded 
as  being  more  or  less  related  to  the  tactile  corpuscles. 
They  consist  of  a  connective-tissue  capsule  containing 
a  large  number  of  cells  which  form  a  core.  Between 
these,  one  or  more  nerve-fibres  end.  They  are  found  in 
the  conjunctiva  and  the  mucous  membranes  of  the 
mouth,  the  glans  penis,  clitoris,  and  vagina,  where  they 
are  termed  genital  corpuscles.  The  capsule  of  these 
end-bulbs  is  derived  from  the  perineurium,  but  the  nature 
of  the  core  which  it  contains  is  still  a  mooted  point.  The 
axis  cylinder  alone  penetrates  into  this  core,  having  lost 
its  medulla,  and  it  ends  in  the  upper  portions  either 
free,  or  as  a  small  button-like  protuberance. 

The  Appendages  of  tke  Skix.  The  Nails. — Em- 
bryology. — The  first  steps  in  the  development  of  the  ap- 
pendages of  the  skin,  which  are  called  the  nails,  and 
which  are  found  on  the  last  phalanges  of  the  fingers  and 
of  the  toes,  occur  in  the  third  month  of  foetal  life,  and 
consist  in  the  marking  out  of  the  nail-bed  and  furrow. 
This  is  covered  by  the  ordinary  stratum  corneum  of  that 
period  of  life,  and  it  represents  the  eponychium  of  Unna  ; 
underneath  the  eponychium  the  embryonic  nail  remains 
up  to  the  fifth  month.  According  to  Kolliker,  there  ap- 
pears in  the  fourth  month,  between  the  eponychium  and 
the  stratum  mucosum,  a  layer  of  large,  pale-colored, 
horny  plates,  which  cover  the  bed  Of  the  nail  and  repre- 
sent its  primary  form.  The  nail  in  its  further  growth 
Increases  in  thickness  quite  rapidly,  possesses  a  free  bor- 
der by  the  sixth  month,  and  by  the  seventh  month  is 
fully  formed.  Kolliker  also  claims  that  the  development 
of  the  nail  takes  place  from  the  entire  nail-bed,  but  Unna 
insists  that  he  has  observed  the  formation  of  a  germinal 
spot  in  the  matrix,  from  which  the  embryonic  nail  grows 
and  pushes  itself  forward  beneath  the  epon3-chium. 

Oeneral  Characteristics.- — The  nails  of  human  beings 
are  elastic  structures  of  a  horny  texture,  which  occupy 
the  dorsum  of  the  last  phalanges  of  the  fingers  and  of 
the  toes.  Each  one  is  convex  upon  its  external  surface, 
concave  upon  its  internal,  and  moulded  upon  the  cutis, 
to  which  it  is  firmly  adherent.  The  exposed  portion  of 
the  nail  is  called  its  body ;  the  anterior  extremity,  the 
free  edge  ;  the  semilunar  portion  posteriorly,  which  is 
of  a  white  opaque  color,  the  lunula.  The  portion  of  the 
cutis  upon  which  the  nail  is  situated  is  the  nail-bed. 
It  is  bounded  laterally  by  two  rolls  of  the  skin,  which 
are  known  as  the  walls  of  the  nail.  Around  the"  nail- 
bed  is  a  groove  which  is  covered  by  the  nail-wall,  and  in 
this  lie  the  lateral  edges  of  the  nail,  while  the  posterior 
portion,  the  nail-root,  is  implanted  in  a  similar  though 


much  deeper  groove  ;  this  latter  represents  the  matrix, 
and  it  is  from  here  that  the  growth  of  the  nail  takes 
place. 

Histolociical  Anatomy. — The  bed  of  the  nail  consists  of 
the  corium  and  the  stratum  mucosum.  The  connective- 
tissue  bundles  of  the  cutis  run  here  partly  longitudinally 
and  parallel  to  the  axis  of  the  fingers,  partly  in  a  per- 
pendicular direction  from  .the  periosteum  to  the  external 
surface.  The  epithelium  covering  the  corium  is  com- 
posed of  cells  identical  with  those  in  the  stratum  muco- 
sum of  the  epidermis,  and  is  sharply  defined  from  the 
nail,  except  at  the  matrix. 

The  corium  at  the  matrix  of  the  nail  shows  a  well-de- 
veloped papillary  body,  and  is  very  vascular,  each  papilla 
receiving  a  blood-vessel.  In  front  of  this  and  beneath 
the  lunula  the  papillae  are  very  small,  and  still  more  so 
anteriorly  ;  the  cutis  forming  the  nail-bed  has  no  papillae 
but  fine  longitudinal  ridges,  in  which  run  the  blood- 
vessels, which  give  off  capillary  branches  at  regular 
intervals.  These  ridges  of  the  corium  are  covered  by 
the  epithelial  cells  of  the  stratum  mucosum,  which  also 
dips  down  between  them. 

The  nail  itself  consists  of  horny  lamellae,  which  are 
closely  bound  together,  and  which  are  composed  of  cells 
similar  to  those  of  the  epidermis,  except  that  they  con- 
tain nuclei. 

In  the  formation  of  the  nail  the  matrix  plays  the  im- 
portant part,  and  it  is  from  this  portion  that  regeneration 
of  the  nail  is  continually  going  on. 

The  Haiks.  Embryology. — The  hairs  show  the  first 
steps  in  their  development  at  the  end  of  the  third  or  the 
beginning  of  the  fourth  month  of  foetal  life.  These  are 
manifested  by  the  formation  of  small,  solid  prolongations 
of  the  rete  Malpighii,  which  penetrate  into  the  cutis  and 
which  are  increased  in  length  by  the  proliferation  of  the 
cells  composing  them.  Arriving  in  the  deeper  portion 
of  the  cutis,  the  lower  end  of  the  prolongations  is  very 
soon  surrounded  by  an  aggregation  of  round  and  spindle 
cells,  which  partly  form  the  papilla  of  the  hair  and 
partly  grow  around  the  epithelial  ingrowth  in  order  to 
form  the  sheath  of  the  hair-follicle  (Unna).  During 
this  time  changes  also  take  place  in  the  epithelial  col- 
umn. In  its  inner  portion  a  conical-shaped  mass  of  cells, 
with  its  apex  directed  externally,  becomes  differentiated 
from  the  remainder,  and  this  represents  the  primitive 
hair-body.  From  it  the  hair  and  its  inner  root-sheath 
are  formed.  The  primitive  hair-body  having  grown 
around  the  newly  formed  papilla,  it  increases  in  length 
upward  and  keratofication  begins  and  proceeds  from 
above  downward.  The  external  root-sheath  is  consti- 
tuted by  the  portions  of  the  epithelial  ingrowth  of  the 
rete  Malpighii  which  remain  after  the  differentiation  of 
the  primitive  hair-body '  and  then  surround  the  entire 
hair. 

From  the  sixth  to  the  eighth  month  of  life  the  foetus 
has  become  covered  with  hair,  which,  however,  falls  out 
and  is  replaced  by  new  hair.  This  regeneration  of  the 
hair  on  the  foetus  is  continuous  as  in  adults,  but  the  ra- 
pidity of  the  change  ceases  a  few  weeks  after  birth. 
The  embryonic  or  lanugo  hairs,  which  have  a  much 
shorter  length  of  life  than  those  which  grow  after  birth, 
give  place  to  more  permanent  ones,  and  on  certain  por- 
tions of  the  body  acquire  a  much  greater  development 
than  they  do  on  others.  The  new  hairs  originate  from 
the  epithelium  forming  the  external  root-sheath  of  the 
lanugo  hairs,  which  sends  out  solid  buds  from  which  the 
hair  develops  in  exactly  the  same  way.as  has  just  been 
described,  and  grows  up  alongside  of  the  embryonic 
liair  to  the  external  opening  of  the  follicle.  The  old 
hair  has,  in  the  meantime,  been  separated  from  the  pa- 
pilla and  become  completely  horny,  owing  to  its  loss  of 
nourishment,  and  being  pushed  upward  by  the  new- 
formed  hair  falls  out  when  the  external  surface  is 
reached.  lu  this  way  the  temporary  hairs  are  replaced 
by  the  permanent  ones,  and  an  entirely  similar  pro- 
cedure is  furthermore  constantly  seen  repeating  itself, 
even  in  adults. 

Oeneral  Characteristics. — The  hairs,  which  are  mod- 
ifications of  the  epidermis,  are  found  in  greater  or  less 
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amount  over'  the  eatire  body,  with  the  exception  of  the 
palms  of  the  hands,  the  soles  of  the  feet,  the  vermilion 
border  of  the  lips,  the  glans  penis,  the  labia  minora,  and 
inner  surface  of  the  labia  majora.  Over  the  majority  of 
the  surface  they  are  short,  rather  colorless,  having  the 
character  of  the  embryonic  hairs,  and  hence  are  termed 
the  lanugo  hairs  ;  but  on  the  head,  the  eyebrows  and  the 
eyelids,  in  the  axillsB,  on  the  pubes,  and  in  the  male  sex 
on  the  cheek  and  upper  lip,  they 
attain  a  much  higher  grade  of  de- 
velopment. 

The  hairs  which  are  present 
upon  the  scalp,  eyebrows,  and 
eyelids  become  gradually  more 
marked,  thicker,  and  longer  after 
birth,  but  at  the  age  of  puberty 
the  hairs  on  the  pubes  and  in  the 
axilla,  and  the  beard  in  the  male, 
begin  to  develop  and  to  increase 
rapidly.  Hair  also  is  found  around 
the  anus  in  the  male.  It  is  not 
unusual  to  see,  in  certain  races, 
that  in  women,  as  they  approach 
and  pass  the  climacteric,  a  stronger 
growth  of  hair  appears  on  the  up- 
per lip  and  face. 

The  hairs,  both  the  lanugo  and 
the  fully  developed  ones,  are  for 
the  most  part  placed  obliquely  in 
the  skin  and  are  situated  in  fol- 
licles termed  the  hair-follicles. 
These  latter  are  sometimes  short, 
the  papilla  lying  high  up,  or, 
again,  of  considerable  length,  and 
deep  down  in  the  subcutaneous 
connective  tissue.  The  portion  of 
the  hair  situated  in  the  follicle  Is 
the  root,  that  above  the  level  of 
the  skin,  the  shaft.  At  the  lower 
extremity  of  the  root  there  is  a 
whitish,  soft,  bulbous  enlarge- 
ment, the  hair-bulb,  which  has  a 
concave  end  that  fits  upon  the 
conical  vascular  eminence  already 
mentioned  as  being  the  hair-pa- 
pilla. 

The  hair-follicle  itself  may  be 
divided  into  three  parts,  according 
to  its  form.  From  its  upper  ex- 
tremity, where  it  opens  out  upon 
the  surface  of  the  skin,  it  descends, 
shaped  like  a  funnel,  as  far  down 
as  the  opening  of  the  duct  of  the 
sebaceous  gland.  It  then  becomes 
narrowed  for  a  short  distance,  but 
broadens  again  near  the  papilla 
to  receive  the  hair-bulb. 

The  hair-shaft  varies  consider- 
ably in  shape,  being  in  some  cases 
round,  in  others  much  flattened, 
or  again  angular. 

On  cross-section  the  hairs  are 
either  round,  or  oval,  or  triangu- 
lar, or  square,  having  convex  or 
concave  sides.  The  angular  and 
flattened  hairs  are  found  in  those 
localities  where  the  hair  is  curly, 
the  round  ones  where  it  is  smooth. 

At  its  free  external  end  the  hair  is  pointed  when  in  its 
natural  state,  but  owing  to  the  fact  that  it  is  continually 
subjected  to  mechanical  influences,  such  as  rubbing,  etc. , 
it  is  usually  found  to  have  a  more  or  less  rounded  ex- 
tremity. 

Histology  of  the  Hair  and  of  its  M^MZe.— Hair-follicle. 
The  hair-follicle  is  represented  by  a  sac-shaped  cavity 
composed  of  connective  tissue.  At  its  lower  end,  which 
is  more  or  less  deeply  situated  in  the  cutis,  an  eminence 
is  seen,  analogous  to  the  papillae  in  the  upper  portion  of 
the  corium,  which  is  known  as  the  hair-papilla.     This 


body,  upon  which  the  concave  extremity  of  the  hair-root 
is  accurately  fitted,  is  oval  in  shape,  and  at  its  base  is  a 
distinctly  marked  constriction — the  neck  of  the  papilla. 
It  is  composed  of  connective  tissue,  similar  to  that  of 
the  cutis,  of  which  it  is  a  part,  and  contains  blood-ves- 
sels. 

The  hair-follicle  envelops  the  lower  two-thirds  of  the 
hair  and  of  its  sheaths,  but  above  the  openings  of  the 


FlQ.  5042.— Vertical  Section  through  a  Hair  of  the  Beard,  as.  External  portion  of  sheath  of  hair-folli- 
cle ;  Zit,  internal  portion  ;  gl,  homogeneous  membrane  ;  aw,  external  root-sheath  ;  iw,  internal  root- 
sheath  ;  he,  Henle's  layer ;  !m,  Huxley's  layer  ;  OID,  cnticula  of  root-sheath  ;  oh,  cuticula  of  hair ;  h, 
cortex  of  hair  ;  mk,  medulla  ;  p,  papilla ;  jniw,  mo,  rah,  mm,  matrices  of  iw,  ow  and  oh,  h,  and  mk  ; 
pA,  neck  of  papilla.    (Ziemssen.) 

ducts  of  the  sebaceous  follicles  it  is  not  demonstrable  as  a 
separate  formation,  becoming  lost  in  the  tissue  compos- 
ing the  papillary  body.  It  consists  of  three  coats.  The 
most  external  of  these  is  a  portion  of  the  cutis  proper, 
and  is  composed  of  connective-tissue  fibres,  which  are 
closely  bound  together,  and  run  longitudinally  in  the  axis 
of  the  hair,  and  is  quite  rich  in  connective-tissue  cells. 
In  it  are  distributed  the  blood-vessels  and  nerves  sup- 
plied to  the  hair.  The  next  innermost  coat  is  composed 
of  similar  elements  as  are  found  in  the  most  external, 
but  they  are  arranged,  however,  in  a  circular  manner 
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running  around  the  hair-follicle.  There  are  many  nuclei 
found  in  this  coat,  the  long  axes  of  -which  are  directed 
parallel  with  the  course  of  the  fibres,  and  they  resemble 
very  strongly  the  nuclei  seen  in  unstriped  muscles  ;  but 
this  resemblance  is  in  all  probability  due  to  the  tension 
to  which  the  fibres  are  subjected. 

The  innermost  of  the  coats  of  the  hair-follicle  is  a  hy- 
aline basement  membrane,  which  has  a  glassy,  trans- 
parent appearance.  It  is  in  immediate  contact  with  the 
cylindrical  layer  of  epithelial  cells  belonging  to  the  ex- 
ternal root-sheath  of  the  hair.  It  is  not  always  demon- 
strable, varying  greatly  in  thickness,  and  is  most  clearly 
marked  in  the  lower  third  of  strongly  developed  hairs. 
In  the  lanugo  hairs  the  connective-tissue  envelope  of  the 
hair  is  absent,  the  root-sheaths  being  derived  from  the 
epidermis  forming  the  hair-follicle. 

The  Hair-sheaths. — The  root  of  the  hair  proper  is  in 
the  greater  portion  of  its  extent  covered  by  an  envelope, 
which  consists  of  several  layers  of  cells  veryadherent  to 
it.  It  constitutes  the  inner  root-sheath  of  the  hair,  and 
lies  in  contact  with  the  external  root-sheath,  by  which  it 
is  separated  from  the  connective-tissue  envelope  of  the 
hair-follicle. 

The  Hair  Proper . — "When  a  fully  developed  hair  is  ex- 
amined under  the  microscope,  it  can  be  seen  that  it  is 
composed  of  three  tissues,  which  differ  from  each  other 
in  appearance.  These  three  portions  are  termed  the 
cuticula,  the  cortex,  and  the  medulla.  Each  of  these 
can  be  easily  recognized  in  the  shaft  of  the  hair,  but  not 
so  readily  at  the  bulb.  Still,  if  the  hair  is  treated  with 
picrocarmin,  the  cuticula  can  be  traced  here,  and  it  can  be 
seen  that  it  starts  from  the  neck  of  the  hair-papilla  (U nna). 
By  the  same  method,  it  is  also  found  that  the  cortex  de- 
velops from  the  lateral  portions  of  the  papilla,  and  the 
medulla  from  the  apex. 

The  Cortex. — The  most  voluminous  portion  of  the 
shaft  of  the  hair  is  constituted  by  the  cortex,  a  trans- 
parent fibrillar  mass  of  varying  color.  In  it  are  seen 
dark  spots  and  longitudinal  streaks,  which  are  situated 
between  the  horny  elements  of  the  hair,  and  are  caused 
by  the  presence  of  air.  Pigment  granules  are  also  pres- 
ent in  greater  or  lesser  quantities. 

When  the  hair  is  treated  with  sulphuric  acid  the  cortex 
breaks  up  into  the  fibres  of  which  it  is  composed,  and,  if 
the  action  of  the  acid  has  been  long  continued,  it  may 
even  separate  into  long,  narrow,  spindle-shaped  plates. 
In  the  centres  of  these  latter  an  indistinct  linear  figure  is 
oftentimes  traceable.  It  represents  the  remains  of  the 
nucleus  of  the  cell  from  which  the  plate  was  derived. 

The  development  of  the  hair  from  cells  is  very  distinct- 
ly seen  at  the  papilla.  The  portion  of  the  hair  in  im- 
mediate contact  vnth  this  body  is  hollowed  out  or  con- 
cave in  shape,  and  it  is  composed  of  a  row  of  cylindrical 
epithelial  cells  entirely  similar  to  those  forming  the  basic 
layer  of  the  epidermis.  This  layer  of  cells  is  termed  the 
matrix  of  the  hair,  and  it  is  upon  it  that  the  growth  of  the 
hair  depends.  Starting  from  this  point,  it  can  also  be 
seen  how  the  cells  and  their  nuclei  grow  longer,  become 
finely  flbrillated  and  granular,  and  finally,  when  entirely 
horny,  appear  as  small  plates.  These  successive  changes 
should  be  studied  on  hairs  which  are  little  pigmented, 
for  in  them  they  can  be  seen  much  more  easily  than 
when  the  opposite  is  the  case.  The  cells  of  which  the 
cortex  of  the  hair-root  is  formed  have  been  found  by 
Waldeyer  to  be  composed  of  small  fibres.  Each  cell  is 
united  to  the  contiguous  ones  by  short  spines,  in  a  manner 
analogous  to  the  cells  composing  the  epidermis. 

The  pigment  which  gives  the  hair  its  various  shades  of 
color  is  an  important  constituent  of  the  cortex.  It  varies 
greatly  in  quantity,  and  in  proportion  to  its  abundance 
or  comparative  absence  the  hair  is  dark  or  light  in  color. 
It  occurs  both  in  a  diffuse  form  and  also  in  granules. 
The  elements  of  the  cortex  are  diffusely  pigmented  by 
the  former,  but  the  pigment  granules  are  distributed 
here  and  there,  and  are  situated  in  and  between  the  cells 
composing  the  cortex  (Waldeyer).  This  deposition  of 
the  pigment  granules  in  the  cells  is  most  clearly  seen  in 
the  root  of  the  hair.  The  source  of  the  pigment  is  not 
yet  fully  established,  though  Riehl  in  his  investigations 


has  thrown  some  light  on  the  subject.  He  found  in  the 
tissue  of  the  papilla  of  the  hair  irregular-shaped  nucle- 
ated cells,  the  protoplasma  of  which  contained  a  consid- 
erable amount  of  pigment.  They  were  present  as  far 
up  as  the  matrix  of  the  hair,  between  the  cells  of  which 
they  sent  long  prolongations,  and  they  could  also  be 
traced  higher  up  as  fine  intercellular  pigment  deposits. 
Riehl  also  observed  that  the  cells  of  this  portion  of  the 
hair-root,  which  were  not  yet  horny,  contained  granules 
of  pigment  around  their  nuclei,  and  also  that  the  cells  of 
the  matrix  were  quite  closely  connected  with  the  pro- 
longations of  the  wandering  pigment  cells  of  the  hair- 
papilla,  from  which  their  protoplasm  took  up  pigment 
granules.  In  regard  to  the  source  of  these  granules, 
Riehl  argued  that,  inasmuch  as  wandering  pigment  cells 
were  regularly  met  with  in  the  papilla  of  the  hair  and 
following  the  course  of  the  blood-vessels,  the  blood  must 
be  the  source  of  the  pigment,  and  this  latter  must  be  car- 
ried by  the  cells  to  the  hair. 

The  Medulla. — The  medulla  is  situated  in  the  axis  of 
the  hair  throughout  almost  its  entire  length,  but  it  nar- 
rows and  terminates  at  some  distance  from  the  free  end. 
It  is  marked  in  the  stronger  hairs,  but  is  usually  absent 
in  the  lanugo  hairs,  and  often  also  in  those  of  the  scalp. 
The  presence  of  the  medulla  is  shown  by  a  more  or  less 
broad,  longitudinal  band  of  a  dark  color,  which  is  due  to 
the  air  situated  between  its  composing  elements.  These 
latter  are  cells  which  are  shrunken  into  irregular  shapes, 
possess  no  nuclei,  and  are  furnished  with  spines  and 
prongs  (Waldeyer). 

At  the  bulb  of  the  hair,  the  medulla  differs  very 
slightly  from  the  cortex.  Over  the  apex  of  the  papilla 
and  above  the  cylindrical  cells  situated  there,  and  which 
represent  the  matrix  of  the  medulla,  large  nucleated  cells 
are  seen,  and  in  their  protoplasm  are  large  drops  of 
keratohyalin.  In  proportion  as  the  shaft  is  ascended, 
these  cells  become  shrunken,  harder,  lose  their  nuclei, 
and  the  keratohyalin  disappears.  They  are  bound  to- 
gether by  means  of  the  spines  and  prongs  on  their  sur- 
face, between  which  are  left  spaces — intercellular  spaces. 
Below  the  external  surface  these  spaces  serve  as  chan- 
nels through  yhich  nourishment  is  furnished  to  the 
young  cells  of  the  medulla,  but  where  the  hair  is  exposed 
to  the  external  atmosphere  this  fluid  evaporates,  and  the 
spaces  become  filled  with  air. 

27ie  Cuticula. — The  hair  is  also  furnished  with  a  cutic- 
ula, which  surrounds  the  majority  of  that  portion  of  the 
hair  which  lies  in  the  follicle.  It  is  formed  by  a  layer  of 
horny  plates,  arranged  like  tiles  on  a  roof,  and  they  are 
closely  bound  together.  The  cuticula  originates  from 
the  neck  of  the  papilla  of  the  hair,  between  the  matrix 
of  the  cortex  and  that  of  the  inner  root-sheath.  At  this 
point  it  consists  of  several  rows  of  cylindrical  nucleated 
cells,  which  divide  soon  after  leaving  the  matrix  into 
two  layers.  One  of  these  goes  to  form  the  cuticula  of  the 
hair,  the  other  the  cuticula  of  the  inner  root-sheath.  The 
cells  of  the  former  are  at  the  middle  of  the  hair-papilla, 
directed  perpendicularly  to  the  circumference  of  the 
hair,  but  gradually  become  more  and  more  inclined  to- 
ward it.  At  the  upper  portion  of  the  hair-follicle  the 
cuticula  is  no  longer  distinguishable,  and  becomes  a  con- 
stituent portion  of  the  cortex.  At  the  matrix  the  cells 
are  epithelial  in  character,  but  they  become  transformed 
into  solid  transparent  horn-plates  without  nuclei. 

The  Boot-sheaths. — The  hair-root  is  further  enveloped 
by  two  coats — the  root-sheaths — which  are  closely  adhe- 
rent to  it.  They  are  known  individually  as  the  inner 
and  the  outer  root-sheath.  The  former  is  immediately 
around,  and  in  contact  with,  the  hair,  and  ends  within 
the  hair-follicle  ;  the  latter,  more  external,  passes  up  to 
the  orifice  of  the  follicle,  where  it  becomes  continuous 
with  the  spiny  layer  of  the  epidermis. 

T/ie  Inner  Boot-sheath. — The  inner  root-sheath  is  com- 
posed of  three  layers — the  cuticula,  the  one  nearest  the 
hair,  Henle's  layer;  the  most  external,  and  between  these 
two  Huxley's  layer. 

The  cuticula  of  the  inner  root-sheath  arises  from  the 
same  matrix  at  the  neck  of  the  hair-papilla  as  the  cu- 
ticula of  the  hair,     The  cells  composing  it  are  so  ar- 
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ranged  that  their  long  axes  are  parallel  to  the  circumfer- 
ence of  the  hair,  that  is,  in  an  opposite  direction  to  those 
forming  the  cuticula  of  the  cortex.  They  undergo 
transformation  in  a  manner  entirely  analogous  to  the  one 
which  has  been  already  described  for  the  cuticula  of  the 
cortex.  The  cuticula  of  the  inner  root-sheath  is  lost 
sight  of  within  the  follicle,  becoming  a  part  of  the 
sheath. 

IVie  Layers  of  Huxley  and  ofHenle. — The  portion  of  the 
inner  root-sheath  which  is  situated  between  the  cuticula 
just  described  and  the  external  root-sheath  is  composed 
of  the  two  layers  known  as  those  of  Huxley  and  of 
Henle.  They  also  take  their  origin  from  the  neck  of  the 
papilla,  and  at  that  point  appear  as  a  layer  of  three  or 
more  cylindrical  epithelial  cells.  Drops  of  keratohya- 
lin,  however,  appear  very  soon  in  these  cells,  and  this 
substance  increases  rapidly  in  quantity.  The  change  in 
their  appearance  due  to  the  presence  of  the  keratohya- 
lin  is  very  marked  on  a  level  with  the  apex  of  the  pa- 
pilla, and  the  cells  are  seen  here  to  have  attained  a  much 
larger  size.  The  cells  forming  the  layer  of  Henle — the 
most  external — contain,  however,  a  greater  amount  of 
keratohyalin,  and  undergo  hornification  much  more 
rapidly  than  they  do  in  the  layer  of  Huxley.  Conse- 
quently, Henle's  layer  is  found  represented  by  horny, 
polygonal,  non-nucleated  elements  at  a  much  lower  level 
than  Huxley's  layer.  This  latter,  the  inner  portion  of 
the  inner  root-sheath  of  the  hair,  is  composed  at  the  pa- 
pilla of  cells  which  contain  a  smaller  amount  of  kerato- 
hyalin. Keratofication  in  them  is  not  so  rapid  as  in  the 
cells  of  Henle's  layer,  the  nuclei  do  not  disappear  so 
early,  and  the  complete  transformation  of  the  elements 
of  Huxley's  layer  into  horny  masses  occurs  at  a  higher 
level  than  is  seen  in  the  former  one.  The  inner  root- 
sheath  ends  in  the  hair-follicle. 

T?ie  External  Boot-sheath. — In  describing  the  embry- 
ology of  the  hair,  it  was  stated  that  the  first  changes  ob- 
served consisted  in  a  proliferation  and  prolongation 
downward  into  the  cutis  of  a  portion  of  the  cells  form- 
ing the  stratum  spinosum  of  the  epidermis.  The  further 
steps  which  occurred  in  the  evolution  of  the  hair,  and 
which  took  place  in  the  central  portion  alone  of  this  pro- 
longation, it  has  also  been  seen,  resulted  in  the  forma- 
tion of  the  shaft  of  the  hair,  but  the  remaining  portion 
also  serves  an  important  purpose.  It  represents  the  ex- 
ternal root-sheath,  or  envelope,  of  the  hair,  and  is  sepa- 
rated by  it  from  the  connective  tissue  composing  the  fol- 
licle. 

The  outer  root-sheath  is  not  uniform  throughout  its 
entire  extent,  but  is  lined  on  the  surface  next  to  the  hair- 
shaft,  and  as  far  down  as  the  opening  of  the  duct  of  the 
sebaceous  gland,  by  the  stratum  corneum  and  stratum 
granulosum.  From  here  to  the  level  of  the  hair-papilla 
the  stratum  spinosum  descends  in  its  entirety,  but  then 
narrows,  and  at  the  neck  of  the  papilla  is  reduced  to  a 
layer  of  two  or  three  cylindrical  cells.  It  lies  at  this 
point  in  close  contact  with  the  cells  from  which  the  in- 
ner root-sheath  is  formed. 

The  appendages  of  the  hairs  are  the  sebaceous  glands, 
and  bundles  of  unstriped  muscular  fibres  are  also  at- 
tached to  them.  They  have  been,  however,  already  de- 
scribed, and  do  not  demand  any  further  notice. 

George  T.  Mliot. 

SPINA  BIFIDA.  Definition. — Spina  bifida  is  the  name 
applied  to  a  congenital  hernia  of  the  membranes  of  the 
spinal  cord  through  a  cleft  in  the  walls  of  the  spinal 
canal.  It  commonly  presents  itself  as  a  rounded  fluctu- 
ating tumor  of  varying  size  at  the  junction  of  the  lumbar 
and  sacral  regions  of  the  vertebral  column. 

Frequency. — It  is  by  no  means  a  very  uncommon  affec- 
tion, as  shown  by  the  statistics  of  Demme '  and  Chaus- 
sier ;  the  former  found  57  cases  in  36,148  births,  while 
the  latter  recorded  23  cases  in  33,393  births  at  the  Paris 
Maternijte.  In  1883  there  died  from  spina  bifida  in  Eng- 
land and  Wales,  according  to  the  report  of  the  Registrar- 
General,  647  children  (396  males  and  351  females),  89 
deaths  occurring  in  London  alone.  Spina  bifida  is  always 
congenital,  and  belongs  to  the  class  of  congenital  mal- 


formations due  to  an  arrest  of  development ;  but  three 
well-authenticated  cases  are  reported  where  the  tumor 
seems  to  have  appeared  some  time  after  birth. '^  Its  eti- 
ology is  no  more  clear  than  that  of  the  kindred  affec- 
tions, harelip,  cleft  palate,  persistent  branchial  clefts, 
and  the  like.  Heredity  undoubtedly  plays  a  certain  part, 
cases  being  recorded  where  several  members  of  the  same 
family  have  been  affected. 

Cause. — It  is,  however,  easy  to  see  in  what  way  it 
comes  about  that  there  may  be  a  defect  in  the  laminse 
of  the  vertebrae.  The  vertebral  canal  is  formed  in  the 
embryo  by  a  furrow  in  the  mesoblast,  the  sides  of  which 
furrow  grow  up  and  join  over  the  top,  enclosing,  of 
course,  a  part  of  the  epiblast.  From  the  proto-vertebral 
plate  grow  up  two  processes,  one  on  each  side,  which 
arch  over  the  future  spinal  canal,  and,  joining  in  the  me- 
dian line  above,  become  cartilaginous  and  finally  ossify 
by  three  centres,  one  for  the  body  and  one  for  each  lam- 
ina. A  defect  in  this  joining  or  ossification  would  cause 
a  cleft  in  the  median  line  of  the  vertebral  canal  on  the 
posterior  surface.  The  primary  defect,  then,  is  an  ab- 
sence of  the  laminae  and  spinal  processes.  Sometimes, 
though  rarely,  this  condition  extends  through  the  length 
of  the  vertebral  column,'  and  then  life  is  impossible. 
Sometimes  it  is  confined  to  a  defect  in  one  vertebra,  but 
commonly  it  includes  two  or  three  vertebrae,  causing  an 
oval  tumor  whose  longest  axis  is  in  the  line  of  the  spinal 
column.  Bryant  has  reported  a  case  where  the  defective 
ossification  was  in  the  bodies  of  the  vertebrae,  and  the  tu- 
mor consequently  occupied  an  anterior  position.* 

Associated  Deformities.  —  It  is  often  associated  with 
talipes  equinovarus,  hydrocephalus,  and  the  like.  In 
some  300  children  the  following  complications  were 
noted,  though  they  are  probably  of  more  frequent  occur- 
rence than  the  table  would  seem  to  indicate. 


Paralysis 

Talipes 

HydrocephalcB 

Idiocy 

Cretinism 

Curvature  of  the  spine , . . . 
Absence  of  ttie  cerebellum 
Harelip  and  cleft  palate  . . 
Imperforate  anuB,  etc .... 


Clinical  So- 

Semme's 

ciety  table. 

table. 

63 

Not  stated 

42 

13 

30 

17 

2 

Not  stated 

1 

" 

2 

" 

1 

tt 

1 

3 

2 

1 

Location. — Its  location  is,  in  about  six-sevenths  of  all 
cases,  sacral  and  lumbar,  for  here  the  vertebral  laminae 
are  last  solidified.  Of  the  236  cases  analyzed  by  the  Lon- 
don Clinical  Society,  194  were  lumbar  or  sacral,  8  dorso- 
lumbar,  14  dorsal,  13  cervical  or  cervico-dorsal,  and  7 
coccygeal.  In  general,  the  mid-dorsal  region  is  the  least 
likely  to  be  affected.' 

Formation  of  the  Tumor. — There  have  always  been  two 
theories  as  to  the  primary  cause  of  the  deformity — one, 
that  an  early  dropsy  of  the  membranes  of  the  spinal  cord 
takes  place  and  prevents  the  ossification  of  the  laminae  ; 
the  other,  that  defective  ossification  of  the  laminae  is 
the  sole  cause ;  and  this  latter,  the  Dareste-Koch  theory, 
meets  to-day  with  acceptance  to  the  exclusion  of  the 
other.  It  is  chiefly  the  investigations  of  Recklinghausen  * 
that  have  brought  this  about,  and,  in  exact  language,  the 
cause  of  the  deformity  is  found  to  be  a  local  aplasia  of 
the  mesoblast,  the  cord  remaining  in  the  stage  of  the 
medullary  plate.  The  investigation  of  thirty -one  speci- 
mens established  the  facts  (and  the  conclusion  rests  on 
such  facts  as  these)  that :  1,  In  myelo-meningocele  the 
external  wall  of  the  sac  consists  not  of  dura  mater  but  of 
pia  mater  turned  inside  out ;  and,  2,  the  remnant  of  the 
cord  often  corresponds  with  the  persistence  of  the  medul- 
lary groove  in  being  itself  bifid.  And  in  the  whole  se- 
ries no  warrant  was  found  for  the  old  theory  that  the 
cause  lay  in  dropsy  of  the  membranes ;  also,  when  the 
latter  occurred  it  was  seen  to  be  a  result  of  the  defective 
development  instead  of  its  cause. 

Physical  Characters. — Spina  bifida  presents  itself  as  a 
tumor  strictly  in  the  median  line,  varying  in  size  from 
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that  of  a  walnut  to  that  of  an  infant's  head  (Fig.  5043). 

It  is  fluctuating  and  ordinarily  partly  reducible,  and  it 

can  be  seen  to  communicate  with  the  spinal  canal,  usually 

i3j  the  following  signs  :  The 

tumor  becomes  tense  when 

the  child  cries,  and  it  becomes 

less  tense  when  the  pelvis  is 

raised  and  the  fluid  allowed 

to    run    into    the    vertebral 

canal.   When  liydrocephalus 

is  also  present,  pressure  on 

the  sac  causes  the   anterior 

f  ontanelle  to  bulge,  and  press- 
ure on  the  fontanelle  makes 

the  sac  tense,  and  ordinarily 

the  opening  in  the  vertebral 

canal  can  be  felt  by  drawing 

the  tumor  to  one  side  and 

making  rather  deep  pressure 

with  the  fingers  ;  and  at  the 

same  time  the  sac  will  be  felt 

adherent  around  the  edges  of 

the  opening. 

The  tumors  are  either  ses- 
sile or  pedunculated  ;  in  the       _       

latter   case  the  opening  into   fig.  504.3.-Spina  Bifida.  (Trevea.) 

the  canal  is  smaller  and  com- 
munication less  free,  and  an  inflammation  of  the  neck  of 

the  sac,  and  obliteration  of  the  communication,  is  far 
more  likely  to  happen.  A  case 
is  reported  where  there  was  a 
pedicle  a  foot  in  length.' 

The  outer  covering  of  the 
tumor  may  be  sound,  healthy 
skin,  or  it  may  be  thickened 
and  leathery,  sometimes  con- 
taining in  the  deeper  layers  a 
calcareous  deposit ;  it  may  be 
a  thinned,  distended  skin  al- 
most like  parchment,  or  it 
may  be  a  fibrous  covering  like 
a  stretched  scar  tissue,  through 
which  the  contents  of  the  sac 
may  ooze ; "  or  there  may  be 
no  covering    at  all,   and  the 


Fio  6044.— Dissection  of  the  Parts  concerned  in  a  Lumbo-sacral  Spina 
Bifida,  showing  the  Typical  Anatomical  Disposition  in  Cases  of  Me- 
ninio-myelocele.  A  portion  of  the  sac-waU  has  been  cut  away  to  show 
the  interior,  a.  Surface  of  cord,  covered  with  arachnoid,  exposed  by 
the  removal  of  a  portion  of  the  dura  mater ;  b.  dura  mater  entering 
into  the  formation  of  the  sac-wall ;  c,  arachnoid  lining  the  sac ;  d. 
lower  portion  of  the  spinal  cord  crossing  the  interior  of  the  sac:  some 
of  the  nerve-roots  pass  forward  upon  it  toward  the  intervertebral 
foramina— the  other  nerve-roots  arise  from  the  posterior  waU  of  the 
sac  in  a  vertical  series,  and  traverse  the  space  horizontally  ;  e,  falciform 
process  continuous  with  the  pia  mater,  separating  the  anterior  and  poste- 
rior roots  of  the  nerves  of  the  left  side  ;  there  is  a  corresponding  pro- 
cess on  the  right  side.  (The  Clinical  Society's  Transactions,  vol.  xvm.) 


bluish-red  dura  mater  is  seen  protruding  without  protec- 
tion. Whatever  the  character  of  the  skin,  its  tendency 
is  to  ulcerate  under  the  continued  and  increasing  press- 
ure, and  herein  lies  the  danger.  Sudden  evacuation  of 
the  contents  of  the  tumor,  and  the  consequent  communi- 
cation with  the  air,  is  very  apt  to  lead  to  immediate  death 
from  violent  convulsions,  or  an  extensive  destructive 
meningitis  and  myelitis. 

Pathological  Varieties. — Under  the  skin  and  adherent  to 
it  is  found  the  sac,  the  walls  of  which  are  formed  by 
the  membranes. of  the  spinal  canal.  Three  varieties,  of 
little  practical  importance,  are  made  according  to  the  con- 
tents of  this  sac  :  (1)  When  the  membranes  alone  pro- 
trude, it  is  spinal  meningocele ;  (2)  when  the  mem- 
branes, together  with  the  spinal  cord  and  nerves,  protrude, 
it  is  meningo-myelocele  (Fig.  5044).  In  both  these  cases 
the  collection  of  fluid  is  be- 
tween the  cord  and  mem- 
branes (hydrorrhachis  ex- 
terna). When ,  however,  the 
collection  of  fluid  is  in  the 
central  canal  of  the  spinal 
cord  (hydrorrhachis  interna), 
the  inner  lining  of  the  sac-cav- 
ity is  formed  by  the  thinned 
and  spread-out  substance  of 
the  cord,  and  the  condition 
(3)  is  known  as  syringo-my- 
elocele.  These  names  are  the 
ones  adopted  in  the  classical 
report  of  the  London  Clinical 
Society  already  referred  to. 

The  condition  most  com- 
monly found  is  the  second 
one,  where  some  of  the 
nerves,  and  probably  part  of 
the  cord,  enter  into  the  con- 
tents of  the  sac  ;  and  on  the 
point,  whether  or  no  the  cord 
is  present  in  the  sac,  must 
depend  the  advisability  of 
active  treatment.  Follin  and 
Duplay  found  the  cord  or 
nerves  forming  part  of  the 
sac  in  five  per  cent,  of  all 
cases  ;  and  Prescott  Hewett, 
in  twenty,  found  only  one 
free  from  nerve-structures  in 
the  sac.'  The  Clinical  Soci- 
ety's Committee  examined 
one  hundred  and  twenty-five  j,jg_  gQ^g 
specimens,  leaving  out  cases 
of  syringo  -  myelocele,  and 
found  that  the  cord  entered 
the  sac  in  seventy-nine,  or 
63. 2  per  cent.  It  may  be  only 
a  few  nerves  running  irregu- 
larly along  the  inner  surface, 
or  it  may  be  a  complete  cauda 
equina  that  one  finds  ;  some- 
times the  cord  runs  into  the 
sac  and  again  returns  to  the 
spinal  canal  lower  down ; 
and,  lastly,  one  finds  the  condition  described  above  when 
the  atrophied  cord  is  spread  out  over  the  inner  surface  ; 
and,  again,  the  cord  is  occasionally  found  bifid.  In  gen- 
eral, the  nerve-structures  are  adherent  to  the  sac  in  the 
posterior  median  line,  and  it  is  said  that  a  depression  in 
the  external  surface  of  the  tumor  signifies  the  presence 
of  the  spinal  cord  in  the  sac ;  but  it  is  no  reliable  test. 
As  a  rule,  the  larger  the  opening  in  the  vertebral  canal 
the  more  likelihood  there  is  that  the  cord  is  present  in 
the  sac.'"  Certain  symptoms  indicate  the  presence  of  the 
cord  in  the  tumor.  If  tapping  or  manipulation  of  the 
sac  cause  convulsions  or  nervous  symptoms  ;  if  the  tu- 
mor increases  in  size,  and  with  the  increase  in  size  con- 
vulsions begin  ;  and  if  paralysis  of  the  legs  and  sphincters 
is  present,  the  chances  are  very  strong  that  the  cord  is  in 
the  sac. 


Part  of  a  Spinal  Col- 
umn viewed  from  behind.  Ther« 
is  a  long  fissure  in  the  vertebral 
canal  extending  from  the  tenth 
dorsal  vertebra  to  the  lower  end 
of  the  column.  There  is  a  slen- 
der process  of  bone  crossing  the 
vertebral  canal  at  the  highest 
part  of  the  fissure ;  anteriorly 
this  abuts  sgainst  the  posterior 
surface  of  the  vertebral  bodies ; 
posteriorly  it  is  expanded,  and 
completes  the  arch  of  the  tenth 
dorsal  vertebra.  (The  Clinical 
Society's  Transactions,  vol.  xviii.) 
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The  fluid  contained  in  the  tumor  is  merely  cerebro- 
spinal  fluid,  numerous  analyses  of  which  have  been 
made." 

Sometimes  one  finds  in  the  sac  small  masses  of  con- 
nective tissue  and  fat,  but  these  are  not  common.  Cases 
have  been  reported  in  vehich  tvi'o  or  more  sacs  were  pres- 
ent," but  these,  too,  are  mere  pathological  curiosities. 

Symptoms. — Children  affected  with  spina  bifida  are 
often  the  subjects  of  other  malformations,  as,  for  ex- 
ample, in  a  case  lately  reported  by  Sutton,  in  addition  to 
spina  bifida  there  were  also  present  lateral  curvature, 
talipes  equinus,  atresia  ani,  imperforate  pharynx,  and 
only  one  kidney.'*  As  a  rule,  the  children  are  feeble 
and  badly  nourished.  Associated  very  often  with  the 
tumor  (and  probably  always  when  the  fluid  distends  the 
internal  canal  of  tlie  cord)  are  paralyses,  more  or  less 
complete,  of  the  sphincter  and  muscles  of  the  lower  limbs, 
due  to  the  implication  of  the  nerves  in  the  sac.  Paralysis 
of  motion  predominates  in  the  limbs,  but  complete  paral- 
ysis of  sensation  is  often  associated  with  it.  The  distri- 
bution of  the  paralysis  may  rarely  be  unilateral." 

Convulsions  occur  with  greater  or  less  frequency,  and 
are  apt  to  be  excited  by  pressure  on  the  tumor. 

Prognosis. — The  affection  is  one  of  great  gravity,  and 
its  course  when  untreated  is  of  the  greatest  importance 
in  regard  to  the  advisability  of  treatment.  Speaking 
generally,  the  tendency  of  these  tumors  is  to  increase  in 
size  from  birth,  and  the  distention  causes  the  skin  or 
other  covering  to  ulcerate  and  thus  the  contents  of  the 
tumor  are  evacuated.  This  means  death  in  most  cases, 
but  sometimes  a  spontaneous  cure  results  ;  even  a  fistula 
may  remain,  and  the  child  may  live.  A  spontaneous 
cure  is,  of  course,  most  apt  to  happen  in  cases  where  the 
tumor  is  pedunculated  and  the  opening  into  the  spinal 
canal  is  small. 

Still  more  rarely  there  are  oases  where  the  tumor,  after 
being  stationary  or  increasing  in  size  for  some  time, 
undergoes  a  retrograde  change  and  shrivels  without 
bursting  ;  but  such  cases  are  uncommon.'* 

The  general  tendency  in  untreated  cases  is  then  to  a 
fatal  issue.  Demme  observed  57  cases,  and  in  33  no 
operation  was  done,  and  at  the  end  of  two  years  not 
one  was  alive.  The  Clinical  Society  collected  60  cases 
where  no  operative  treatment  was  attempted,  and  found 
14  cases  where  a  spontaneous  cure  is  said  to  have  re- 
sulted ;  but  the  committee  says  :  "  These  figures  do  not, 
however,  represent  the  real  mortality  of  the  deformity 
when  allowed  to  run  its  natural  course,"  because  only 
favorable  cases  are  put  on  record  in  the  journals. 

Patients,  however,  occasionally  reach  adult  life  with 
the  spina  bifida  still  persisting.  The  Clinical  Society 
recorded  six  patients  between  twenty-five  and  forty-three 
years  of  age  ;  Behrend  reported  one  case,  fifty  years 
of  age,  who  still  had  the  tumor  unchanged  ;  "  and  Cal- 
lender  one  severity-four  years  of  age.  The  prognosis 
after  the  various  operations  will  be  considered  in  speak- 
ing of  the  treatment. 

Diagnosis. — -The  diagnosis  of  spina  bifida  rarely  pre- 
sents any  difficulty.  The  presence  of  a  fluctuating,  elas- 
tic, rounded  tumor  communicating  with  the  vertebral 
canal  by  a  defect  in  the  posterior  surface  of  the  vertebral 
column  is  perfectly  characteristic.  Certain  other  con- 
genital tumors,  however,  present  a  superficial  resem- 
blance to  the  affection  under  consideration. 

1.  False  spina  bifida  is  a  term  which  has  been  applied 
loosely  to  all  sorts  of  tumors  in  the  lumbar  and  sacral  re- 
gions, but,  as  Treves  suggests,  the  term  "  should  be  ap- 
plied to  one  tumor  only,  namely,  to  a  spina  bifida  whose 
communication  with  the  spinal  membranes,  and  perhaps 
with  the  spinal  canal  itself,  has  been  cut  off."  Such  a 
tumor  will  be  found  in  the  ordinary  location  for  spina 
bifida,  strictly  in  the  median  line  ;  it  will  not  communi- 
cate with  the  spinal  canal,  and  it  will  almost  always  be 
pedunculated,  and  very  likely  an  examination  of  the  his- 
tory of  the  case  will  show  that  at  one  time  it  presented 
all  the  symptoms  of  a  true  spina  bifida. 

Certain  congenital  cystic  tumors  may  be  confused  with 
false  spina  bifida,  but  the  diagnosis  between  them  is  of 
no  practical  value,  as  the  treatment  is  the  same.     These 


cystic  tumors  are  generally  multilocular,  and  therefore 
irregular  in  outline,  not  pedunculated,  and  often  contain- 
ing solid  masses  ;  these  points  will  ordinarily  estabhsh 
the  diagnosis. 

Other  congenital  tumors  of  the  sacro -coccygeal  region 
need  only  to  be  named  :  1,  attached  foetuses,"  sometimes 
with  the  remains  in  a  cystic  cavity  or  hanging  from  the 
back ;  2,  caudal  excrescences,  either  supplementary  coc- 
cygeal vertebrae  or  fibro-cellular  masses  ;  3,  congenital 
tumors,  either  cystic,  as  described  above,  or  fatty,  or 
fibrous.     They  present  no  difficulty  in  diagnosis. 

Treatment. — The  great  obstacle  to  the  successful  treat- 
ment of  spina  bifida  is  the  very  frequent  presence  of  the 
nerves  and  spinal  cord  in  the  tumor.  The  rarity  of 
spontaneous  cure,  on  the  other  hand,  makes  one  inclined 
to  adopt  operative  measures  if  they  offer  any  likelihood 
of  relief.  In  general,  small  tumors  with  pedicles,  which 
communicate  with  the  spinal  canal  by  a  small  opening, 
are  the  most  favorable  ones  for  operations,  and  also,  as 
we  have  seen,  the  ones  most  likely  to  undergo  sponta- 
neous cure. 

Certain  cases,  all  admit,  should  be  let  alone,  especially 
those  where  hydrocephalus,  marasmus,  or  intercurrent 
diseases  are  present.  Certain  other  cases  are  not  likely 
to  be  successfully  treated,  even  by  the  mildest  and  safest 
operative  procedures  ;  these  are  cases  where  there  is  rea- 
son to  suspect  that  the  cord  is  present  in  the  sac,  such 
belief  being  based  upon  a' depression  in  the  skin,  the  size 
of  the  tumor  and  its  communication  with  the  canal,  or  the 
presence  of  paralysis,  club-foot,  or  the  other  symptoms 
noted  above.  Very  early  operation  is  now  discounte- 
nanced by  nearly  everyone  ;  unless  some  very  strong  in- 
dication is  present,  treatment  should  be  deferred  until 
the  child  is  two  or  three  months  of  age.  The  palliative 
method  should  be  adopted  for  a  while,  and  if  the  case  is 
kept  under  observation,  such  a  course  is  attended  by  no 
risk.  It  can  then  be  easily  determined,  in  the  course  of  a 
few  weeks  or  months,  what  the  course  of  the  tumor  will 
be.  If  it  increases,  operation  must  be  considered  ;  if  it 
remains  stationary,  it  will  be  safe  to  wait  longer  ;  and  if 
it  should  diminish  in  size,  nothing  should  be  done.  Cer- 
tain means  of  protection  are  necessary  to  support  the 
mass  and  prevent  the  clothes  from  chafing  the  skin,  and 
at  the  same  time  to  exercise  a  mild  compression.  The 
best  dressing  consists  of  cotton-wool,  smeared  with  vase- 
line, lightly  bandaged  on.  Another  and  much  recom- 
mended application  is  painting  the  whole  tumor  with 
collodion,  or  collodion  and  castor-oil ;  but  this  tends  to 
irritate  the  skin,  and  is  especially  unsuitable  where  a  ten- 
dency to  ulceration  is  present.  When  it  is  decided  to 
continue  the  expectant  treatment  over  a  long  period  of 
time,  or  indefinitely,  an  accurately  moulded  leather  or 
gutta-percha  cap  should  be  worn  over  the  tumor,  held  in 
place  by  a  belt  around  the  waist. 

If,  however,  the  tumor  increases  in  size,  or,  for  any 
other  reason,  operation  seems  advisable,  one  of  three  op- 
erative proceedings  has  to  be  chosen  :  1,  puncture;  2,  in- 
jection ;  3,  extirpation  of  the  tumor. 

1.  Puncture  has  deservedly  gone  out  of  favor  with  the 
introduction  of  more  intelligent  methods.  The  evacua- 
tion of  the  entire  contents  of  the  sac  at  once,  by  this 
method,  is,  of  course,  risky  in  the  extreme  and  not  to  be 
thought  of.  The  only  rational  application  would  be  a 
puncture  to  one  side  of  the  median  line,  made  under 
every  possible  antiseptic  precaution,  and  the  evacuation 
of  small  amounts  of  fluid  at  different  times.  The  Clini- 
cal Society's  committee  found  on  record  46  cases  treated 
in  this  way  ;  30  of  these  died,  12  recovered,  2  were  not 
relieved,  and  2  were  unaccounted  for.  Fourteen  cases 
died  of  meningitis,  and  8  of  "convulsions"  (probably 
meningitis  also).  The  committee  concluded  that  "  this 
method  of  treatment  is  an  imitation  of  that  local  change 
in  the  tumor  (rupture)  which  most  often  ends  fatally, 
and  its  disastrous  results  are,  therefore,  by  no  means  sur- 
prising. ...  It  should  not  be  undertaken  even  as  a 
palliative  measure." 

2.  Injection. — It  is  generally  accepted  that  the  pres- 
ence of  the  cord  in  the  sac,  when  it  can  be  definitely 
established,  though  not  a  positive  contra-indication  to 


473 


Spina  Bifida. 
Splual  Cord. 


REFERENCE  HANDBOOK:   OF  THE  MEDICAL  SCIENCES. 


WSSMwm^ 


treatment  by   injection,   renders   its   utility   somewhat 
questionable  and  adds  to  its  danger.     Paralysis  has  re- 
sulted directly  from  the  employment  of  an  iodine  injec- 
tion," and  death  has 
/.     come   on   in   half    an 
..;:;&  .  .&:':!     hour  after  careful  in- 

jection of  Morton's  so- 
lution in  an  apparently 
suitable  case  ; "  so  that 
the  proceeding  cannot 
be  considered  free  from 
risk.  Velpeau  used  a 
similar  method,  with- 
drawing the  fluid  and 
substituting  iodine  and 
water,  just  as  one 
would  in  a  hydrocele. 
Brainard,  of  Chicago, 
withdrew  six  ounces 
from  the  tumor,  then 
injected  half  an  ounce 
of  a  solution  of  iodine 
and  iodide  of  potassi- 
um (5  grains  and  15 
grains  to  the  ounce  of 
Fig.  5046.-Spina  Biflda,  Appearance  of  water),  let  that  run  Out 
on  of  iodine.  „         -"  ^  , 

after  a  moment,    and 


the  tumor  aEter  injection  of  iodine. 


then  put  back  two  ounces  of  the  cerebro-spinal  fluid 
originally  withdrawn,  and  sealed  the  puncture.  Morton, 
however,  in  a  slight  modification  of  the  method,  has  pro- 
duced the  most  successful  injection  of  all.  The  advan- 
tage of  his  method  seems  to  lie  in  the  glycerine,  which 
serves  as  a  vehicle  for  the  iodine,  and  which  by  its  great 
specific  gravity  sinks  to  the  bottom  of  the  sac  when  the 
child  lies  on  its  back,  and  so  does  not  enter  thespinal 
canal  as  other  injections  probably  do.  A  solution  is  used 
containing  ten  grains  of  iodine  and  thirty  of  iodide  of 
potassium  in  an  ounce  of  glycerine.  A  drachm  or  so  of 
the  fluid  contents  of  the  sac  is  withdrawn  in  order  that 
the  addition  of  the  Injection  may  not  make  the  sac  too 
tense,  and  then  half  a  drachm  or  a  drachm  of  the  iodo- 
glycerine  solution  is  slowly  injected  and  the  puncture 
sealed  with  collodion.  A  little  inflammation  results  in 
all  cases,  but  it  soon  subsides,  and  after  from  ten  to  four- 
teen days  the  proceeding  should  be  repeated.  The  punct- 
ure should  always  be  made  to  one  side  of  the  median 
line  and  obliquely  through  the  sound  skin,  and  a  hypo- 
dermic svringe  best  serves  the  purpose.  If  a  good  result 
follows  the  use  of  this  method  the  sac  shrinks,  and  the 
process  imitates  the  most  favorable  method  of  natural 
cure. 

So  great  was  the  reported  success  of  Morton's  method 
that  the  London  Clinical  Society  appointed  a  committee 
to  investigate  the  real  value  of  that  means  of  treatment, 
and  they  reported  71  cases — 35  recovered,  27  died,  5  were 
unrelieved,  and  4  were  relieved.  Meningitis  caused  only 
7  of  the  deaths,  and  convulsions  only  2,  while  5  died  of 
shock.  A  number  of  these  cases  were  quite  hopeless — 
cases  in  which  other  methods  of  treatment  would  not 
have  been  entertained.  Morton's  own  report  of  the  oper- 
ation is  still  more  favorable.  In  the  edition  of  his  book 
in  1887,  he  reports  65  cases  treated,  with  55  recoveries 
and  10  deaths.  In  his  own  experience  he  has  operated  29 
times,  with  6  deaths.  These  percentages  of  recovery  of 
course  show  a  very  different  slate  of  affairs  from  what 
one  gets  from  any  other  treatment.  The  method  is 
daily  coming  into  greater  use,  and  except  for  very  un- 
usual cases  is  the  proceeding  to  be  recommended.  Suc- 
cessful cases  are  constantly  being  reported  in  the  jour- 
nals. 

3.  Extirpation  of  the  ramor.— In  considering  operative 
procedures  for  the  removal  of  the  tumor  one  fact  is  self- 
evident,  that  such  operations  are  only  applicable  in  cases 
where  it  is  definitely  determined  that  the  cord  is  not 
present  in  the  sac,  and  that,  of  course,  restricts  the  field 
very  much.  Ligature  and  excision  are  the  two  methods. 
Ligature  is  best  done  by  gradual  compression  between 
quills  to  excite  adhesive  inflammation  of  the  neck  of  the 
sac,  and  a  number  of  successes  by  this  method  are  record- 


ed.-" Mouhet  cured  three  cases  out  of  six  with  an  elastic 
ligature."  Sometimes  a  ligature  is  put  around  and  drawn 
tight,  or  the  mass  is  crushed  off  with  the  ecraseur,  and 
then  death  results  with  certainty  if  the  cord  is  present. 

Excision  is  practised  in  all  sorts  of  ways,  and  the  litera- 
ture is  full  of  modifications  and  new  methods  of  it.  The 
fact  remains  that  when  the  sac  is  free  from  cord  and 
large  nerves,  excision  is  the  simplest  of  operations,  and 
when  the  cord  is  present  no  operative  skill  will  be  likely 
to  avert  a  fatal  result  (Behrend). "  One  method  proposes 
to  open  the  sac  and  see  if  the  cord  is  present,  and  if  so, 
to  abandon  further  treatment.  Mayo  Robson  recently 
has  reported  two  successes  out  of  four  cases  operated  on 
by  simple  excision  ;  he  advises  rather  a  wide  application 
of  the  method,  and  would  even  cut  out  pieces  of  the  sac 
between  nerves,  when  they  were  present,  and  reduce  the 
collapsed  sac  into  the  canal."  A  really  useful  modifica- 
tion of  this  operation  has  been  recently  proposed,  and  has 
been  successfully  carried  out,  namely,  fracturing  the  la- 
minae on  both  sides  of  the  vertebral  cleft  and  suturing 
them  in  the  median  line  after  the  extirpation  of  the  sac. 
Robson  and  Hayes,  of  Rochester,  have  brought  about  the 
same  closure  of  the  cleft  by  implanting  a  strip  of  perios- 
teum from  a  rabbit.  It  is  well  to  shut  off  communica- 
tion with  the  vertebral  canal  by  a  ligature  before  open- 
ing the  sac,  as  a  sudden  evacuation  of  the  contents  may 
produce  serious  results  on  the  cerebrum  and  cord.  A 
full  account  of  the  various  useless  modifications  of  ex- 
cision can  be  found  in  Holmes'  "  Surgery." 

But  excision  is  not  without  its  successes.  Of  28  cases, 
16  recovered  and  7  died  (but  the  cases  were  probably 
very  carefully  selected),  5  of  them  from  meningitis. 
Commenting  on  these  results  the  committee  says,  "  we 
are  compelled  to  regard  excision  of  the  tumor  as  an  in- 
appropriate treatment  of  spina  bifida." 

In  conclusion,  it  may  not  be  inappropriate  to  call  at- 
tention again  to  the  fact  that  the  cord  is  present  in  the 
sac  in  sixty  to  seventy  per  cent,  of  all  cases.  Having 
this  fact  in  mind,  the  treatment  of  an  average  case  would 
be  summarized  as  follows  :  For  the  first  months  pallia- 
tive measures  alone  should  be  used,  in  the  hope  that 
spontaneous  shrinking  may  take  place.  If  at  the  age  of 
two  months  the  tumor  has  increased  in  size,  Morton's  in- 
jection should  be  tried  ;  if  the  tumor  is  stationary,  it 
should  be  let  alone  for  two  months  more.  In  either  case, 
if  Morton's  injection  fails  and  it  seems  reasonably  sure 
that  the  cord  is  not  present  in  the  sac  (and  on  this  it  all 
depends),  a  simple  excision  of  the  tumor  should  be  done. 
If  there  is  reason  to  Buspect  the  presence  of  the  cord  in 
the  sac,  excision  is,  of  course,  out  of  the  question,  and 
the  case  must  be  left  to  itself.  Robert  W.  Lovett. 
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SPINAL  CORD.  The  spinal  cord  (myelon)  is  an  im- 
perfectly cylindrical  column  of  nerve  substance  extend- 
ing from  the  brain,  which  appears  to  be  attached  to  it 
as  an  enlarged  outgrowth,  to  a  variable  point  in  the 
spinal  canal.     In  man  this  point  is  stated  as  lying  between 
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the  altitude  of  the  first  and  second  lumbar  vertebrae.  In 
reality  it  does  not  terminate,  it  merely  becomes  attenu- 
ated here  into  the  so-called  filum  terminals,  a  structure 
which  has  all  the  morphological  features  of  the  more 
voluminous  region  of  the  cord,  though  physiologically 
it  plays  no  important  part  in  the  human  organism. 

The  cord  is  essentially  a  segmental  organ.  In  the 
typical  vertebrate  it  may  be  regarded  as  made  up  of  a 
series  of  nerve-centres,  fused  into  a  column ;  each  cen- 
tre corresponds  to  a  somatic  segment  with  which  it  is 
connected  symmetrically  by  a  pair  of  spinal  nerves.  In 
such  a  vertebrate,  as  well  as  in  the  embryos  of  higher 


Fig.  5047,- The  Cord  seen  from  ita  Dorsal  Face.  (After  Sappey.)  A, 
The  uppermost  (cephalic)  segment,  including  the  cerebral  attachment 
and  extending  to  the  origin  of  the  third  dorsal  pair  of  nerves ;  B,  the 
next  following  segment,  including  the  origins  of  the  remaining  dorsal 
nerves  and  the  beginning  lumbar  enlargement :  C,  the  lowest  Ccaudal) 
segment,  including  the  end  of  the  lumbar  enlargement  and  fllum  ter- 
minale.  The  Homan  numerals  indicate  the  respective  nerve-roots. 
At  A,  from  I  to  VIII,  the  cervical ;  I  to  III,  the  upper  dorsal.  At  B, 
the  remaining  dorsal  from  IV  to  XII.  At  C,  the  lumbar  from  I  ;  V, 
the  sacral  from  I  to  V;  the  lowest  unnumbered  are  the  coccygeal,  and 
are  not  accurately  represented  in  the  figure.  1,  Sulcus  ventriculi 
quarti :  2,  prepedunculus  (processus  e  cerebelli  ad  cerebrum) ;  3, 
medipedunculus  (processus  ad  pontem) ;  4,  postpedunculus  (restiform 
body,  etc.) ;  5,  clavse  or  oblongata  enlargement  of  column  of  GoU  ;  6, 
glossopharyngeal  nerve ;  7,  vagus  nerve ;  8,  spinal  accessory  nerve ; 
9,  9,  9,  attachments  of  ligamentnm  denticulatum  ;  10, 10. 10,  origins  of 
dorsal  (posterior  or  sensory  spinal  norve-roots)  ;  11, 11,  11,  dorsal  longi- 
tudinal septum  (incorrectly  termed  the  dorsal  or  posterior  fissure) ;  12, 
12, 12,  spinal  or  intervertebral  ganglia  of  the  sensory  roots  ;  IS,  13,  the 
sensory  roots  being  divided  on  the  left  side,  the  motor  (ventral  or  an- 
terior) roots  can  be  seen  for  a  slight  extent  as  they  are  about  to  join  ; 
14,  the  division  of  a  full  spinal  nerve  into  its  ventral  and  dorsal  pe- 
ripheral branches ;  15,  conus  medulLaris ;  16,  filum  (terminale)  ;  17, 
17,  Cauda  equina. 

vertebrata  (see  Embryology  of  the  Brain,  this  Hakd- 
BOOK,  Vol.  I.,  p.  633),  the  spinal  segment  corresponds  in 
its  topographical  situation  with  the  somatic  segment 
which  its  nerves  supply,  and  these  nerves  take  a  direct 
transverse  course,  leaving  the  cord  at  right  angles  to  tra- 
verse the  intervertebral  foramina  and  thus  reach  their 
somatic  destination.  But  owing  to  the  atrophy  of  the 
caudal  segments  of  the  body  in  higher  animals,  particu- 
larly in  man,  this  topographical  correspondence  becomes 
lost.  While  both  the  vertebral  column  and  the  spinal 
cord  continue  growing  in  the  foetus  and  child,  yet  the 
growth-rate  of  the  vertebral  column  is  so  much  greater 
that  the  cord  appears  to  shrink  upward  relatively  to  the 
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surrounding  bony  channel.*  Consequently,  the  spinal 
cord  origin  of  the  lower  spinal  nerves  moves  up  far 
above  the  corresponding  intervertebral 
foramina.  From  this  it  results  that 
while  the  course  of  the  upper  cervical 
nerves  is  directly  transverse,  each  suc- 
ceeding nerve  makes  an  angle  with  the 
cord,  which  becomes  more  and  more 
acute  (Fig.  5047,  B),  until  in  the  most 
caudal  segments  the  origins  of  the 
nerves  almost  attain'  parallelism  with 
the  cord  (Fig.  5047,  C).  The  roots  of 
the  lumbar  and  sacral  nerves  are  thus 
compelled  to  travel  a  long  distance 
within  the  spinal  canal  before  they  can 
make  their  exit,  and  as  these  roots  are 
numerous,  large,  and  run  nearly  par- 
allel, they  have  been  compared  to  the 
hairs  of  a  horse's  tail  (cauda  equina). 
The  resemblance  to  that  appendage  is 
heightened  by  the  mode  of  origin  of 
the  rootlets  from  the  conus  medullaris, 
which  latter  resembles  the  core  of  a 
horse's  tail  (Fig.  5047,  B,  15,  and  17, 
17). 

The  cephalic  limit  of  the  spinal  cord 
is  an  arbitrary  one,  inasmuch  as  there 
is  a  complete  continuity,  both  in  struct- 
ure and  appearance,  between  the  ce- 
phalic region  of  the  cord  and  the  oblon- 
gata (see  description  of  Myelo-cerebral 
Transition).  The  boundary  is  assumed 
to  correspond  to  the  plane  of  the  fora- 
men magnum,  and  passes  through  the 
cord  immediately  cephalad  of  the  first 
cervical  pair.  From  this  point  to  the 
caudal  end  of  the  conus,  and  excluding 
the  filum,  the  length  of  the  cord  is 
between  forty-one  and  forty-flve  centi- 
metres, varying  with  the  size  and  sex 
of  the  individual ;  for  notwithstanding 
its  greater  relative  length  in  the  fe- 
male, it  is  in  that  sex  absolutely  shorter 
than  in  the  male.  The  weight  of  the 
cord  is  between  twenty-seven  and 
thirty-two  grammes. 

On  the  whole  the  cord,  as  stated, 
may  be  compared  to  a  cylinder,  but 
this  cylinder  is  not  a  mathematical  cyl- 
inder anywhere,  and  in  some  regions, 
as  in  the  cervical,  shows  considerable 
departure  from  even  an  approximate 
cylindrical  outline  in  cross-section. 
Aside  from  this  there  are  considerable 
variations  in  dimensions.  The  chief  of 
these  are  due  to  the  two  enlargements. 
Of  these  one  corresponds  to  the  origins 
of  the  four  lower  cervical  and  the  first 
dorsal  nerve,  and  is  known  as  the  cer- 
vical enlargement.  The  other  corre- 
sponds to  the  origins  of  the  lumbar  and 
sacral  nerves,  and  is  named  the  lumbo- 
sacral  enlargement.  These  names, 
therefore,  do  not  indicate  topographi- 
cal situations,  but  physiological  rela- 
tions :  the  cervical  enlargement  corre- 
sponding to  the  origin  of  the  arm-nerves, 
the  lumbo-sacral  enlargement  to  that 
of  the  leg-nerves.  The  cervical  en- 
largement is  characterized  by  a  greater 
width  than  depth,  the  lumbo-sacral  is  more  equal  in  its 
caudo-ventral  and  lateral  diameters.     A  glance  at  Fig. 

*  In  the  new-born  child  the  length  of  the  cord  is  to  that  of  the  verte- 
bral column  as  865  to  1,000  ;  in  adults  it  is  as  750  to  1  000  There  is 
some  individual  variation,  the  cord  of  the  female  is  slightly  longer  than 
that  of  the  male,  the  difference  amounting  in  extreme  cases  to  half  the 
altitude  of  a  lumbar  vertebral  body.  The  flexures  which  the  cord  makes 
in  accommodating  itself  to  the  bent  course  of  the  spinal  canal  are  im- 
pressed upon  its  structure ;  in  other  words,  the  cord  itself,  even  when  re- 
moved from  the  spmal  canal,  shows  a  marked  cervical  flexure  (Fleech) 
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Fio.  5048.— Diagram 
after  Measurements 
made  by  Author  of 
Human  Cord,  to 
show  Relative  Di- 
mensions of  Various 
Parts.  C,  Cervical 
enlargement  ;  D  , 
dorsal  region  ;  L, 
lumbar  enlarge- 
ment. 
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5049  will  show  these  relations  better  than  any  description 
in  words.  The  outline  of  the  upper  part  of  the  cervical 
region  is  nearly  circular,  througll  the  greater  increase  of 
the  transverse  diameter  this  becomes  a  transverse  ovoid 
in  the  cervical  enlargement  (C7,  C8),  to  again  become 
nearly  circular  in  the  dorsal  region  ;  while  in  the  lumbo- 
sacral enlargement  a  rounded  quadrilateral  is  character- 


FlG.  5049.— Eighteen  Transsections  of  the  Cord,  taken  at  Successive  Levels  and  beginning  at  the 
Lower  Part  ot  the  Conus  Terminalis.  Twice  the  natural  size.  (After  W.  R.  Gowers. )  Co  1,  level 
of  origin  of  first  coccygeal  nerve  ;  Sac*.  Sac',  at  fourth  and  second  sacral  origins ;  L5,  L3,  LI,  at 
lumbar  origins  ;  D12,  D8,  D5,  D2,  Dl,  at  origins  of  the  dorsal  nerves  indicated  by  their  numerals ; 
C7,  C6,  C5,  C4,  C2,  at  origins  of  cervical  nerves  similarly  indicated  ;  01,  above  origin  of  first  cervical. 


istic,  again  succeeded  in  the  conus  and  filum  by  a  more 
regularly  circular  shape. 

The  cord,  like- the  brain,  possesses  three  investments  : 
one  nutritive,  the  pia,  which  immediately  adjoins,  and 
is  connected  with,  its  proper  substance ;  one  protective, 
and  adjoining  the  bony  canal,  the  dura ;  and  a  third, 
delicate  intermediate  structure,  the  arachnoidea,  which 
fills  out  the  extensive  space  intervening  between  dura 
and  pia.  The  vessels  of  the  pia  give  the  ventral  and  dor- 
sal faces  of  tlie  cord  their  characteristic  color  and  marli- 
ings.  In  young  healthy  persons  the  color  is  between  a 
clear  white  and  a  rosy  tint  ;  in  older  ones,  a  yellowish  or 
grayish-yellowish  discoloration  is  often  observed,  with- 
out indicating  any  ascertainable  pathological  state.  As 
in  the  cerebral  pia,  stellate  and  punctate  pigmentation  is 
sometimes  observed  in  the  upper  cervical  region,  partic- 
ularly in  the  negro. 

As  the  appendages  of  the  cord  are  homologous  with 
those  of  the  brain,  and  identical  with  the  corresponding 
dura  cerebralis,  arachnoidea  cerebralis,  and  pia  cerebra- 
lis  in  the  main  structural  respects,  it  is  the  points  of  dif- 
ference alone  that  need  detain  us  here.     The  dura  mater 


spinalis  is  thinner  than  the  cerebral  dura.  This  is  to  be 
accounted  for  by  the  fact  that  the  cerebral  dura  repre- 
sents at  once  the  fibrous  envelope  of  the  neuraxis  and  the 
periosteum  of  the  sliuU  ;  at  the  foramen  magnum  its 
inner  lamell8e  alone  are  continued  into  the  spinal  dura 
mater  ;  the  outer  become  continuous  with  the  periosteum 
of  the  spinal  canal.*  The  spinal  dura,  therefore,  corre- 
sponds only  to  the  innermost  or 
neuro-visceral  part  of  the  cere- 
bral dura.  This  explains  why 
the  spinal  dura,  unliiie  the  cere- 
bral dura,  is  a  free  sac,  indepen- 
dent of  the  lining  of  the  surround- 
ing bony  canal.  It  constitutes  a 
cylindrical  bag,  extending  from 
the  attachment  at  the  foramen 
magnum  free  through  the  spinal 
canal,  far  below  the  conus  and 
fusing  its  walls,  so  as  to  lose  its 
lumen  at  the  level  of  the  second 
or  third  sacral  vertebra,  f  After 
losing  its  lumen  the  spinal  dura 
continues  on,  fusing  with  the 
atrophied  caudal  prolongations  of 
the  arachnoid  and  pia,  to  become 
insensibly  lost  in  tlje  coccygeal 
periosteum.  The  connective-tissue 
band  thus  formed,  superficially 
considered,  bears  the  same  rela- 
tion to  the  dural  sac  which  the 
filum  (terminale)  bears  to  the  cord 
proper.^ 

The  spinal  arachnoid  is  a  deli- 
cate tissue  without  proper  vessels, 
which  presents  an  outer,  smooth, 
membrane-like  face  to  the  dura, 
while  internally  it  is  continued 
and  fused  with  the  pia  by  means 
of  a  delicate  cellular  tissue,  which 
may  be  regarded  as  the  seat  of  a 
physiological  dropsy.  Its  large 
meshes  are  filled  with  a  clear  fluid, 
the  liquor  cerebro-spinalis.  The 
outer  smooth  portion,  which  is 
near  the  dura.  Is  sometimes  dis- 
criminated as  arachnoidea  proper ; 
the  meshes  between  it  and  the  pia, 
as  the  subarachnoid  tissue.  The 
slit-like  space,  analogous  to  the 
spaces  in  the  large  serous  visce- 
ral cavities  of  the  body  lined  by 
a  continuous  endothelium,  and 
which  intervenes  between  the 
dura  and  arachnoid  proper,  is 
termed  the  svidurdU  space  ;  while 
the  congeries  of  smaller  cavities 
and  meshes  filled  with  cerebro- 
spinal fluid  in  the  subarachnoid  tissue  is  known  as  the 
subarachnoid  space.  The  delicate  membranous  sheets 
and  webs  of  the  latter  are  also  lined  by  epithelium. 
The  relations  of  the  various  membranous  appendages 
and  cavities  surrounding  the  cord  is  shown  in  the  fol- 
lowing : 

*  Th  Is  has  induced  some  authors  to  speak  of  the  spinal  dura  as  a 
double  sac,  one  truly  periosteal,  the  other  "visceral."  It  is  the  inner  ol 
"  visceral "  part  which  constitutes  a  true  sac,  that  alone  can  be  spoken 
of  as  a  spinal-cord  tunic.  The  space  intervening  between  the  vertebral 
periosteum  and  the  true  visceral  dura,  which  is  filled  up  by  fat  (gelati- 
nous in  starvation,  and  normally  bo  in  foetal  and  infantile  life),  connective 
tissue,  and  a  venous  plexus,  is  termed  the  epidural  space.  It  is  impor- 
tant to  pathological  anatomists. 

t  The  looseness  of  this  investiture  of  the  cord  may  be  inferred  from 
the  above  fact,  namely,  that  the  lumen  of  the  dural  sac  extends  at  least 
five  vertebral  body-levels  more  caudad  than  the  conus,  and  from  the 
further  one,  that,  carefully  picked  up,  a  scissors  may  be  run  through  the 
sac,  laying  it  entirely  open,  without  any  risk  to  the  cord  proper.  The 
caudal  extent  of  the  dural  sac  is  One  to  be  carefully  borne  in  mind  by  sur- 
geons. Bed-sores,  leading  bo  sacral  necrosis,  have  opened  into  the  dural 
sac  and  led  to  suppuration,  acute  spinal  meningitis,  and  invasion  by 
disease-germs.  ^     .        ^-  ^.  t. 

X  And  is  termed  the  Jilum  terminale  externum,  a  designation  which 
can  have  no  otlier  object  than  confusion. 
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Of  the  three  slits  which  thus  concentrically  surround 
the  cord,  and  facilitate  its  accommodating  itself  to  the  va- 
rious flexions  and  rotations  of  the  vertebral  column  dur- 
ing life,  only  the  two  innermost  contain  fluid,  and  that 
is  of  a  serous  character  ;  the  amount  in  the  subdural 
space  is  very  small,  just  sufficient  to  moisten  the  contig- 
uous endothelial  surfaces  of  the  dura  and  arachnoid ; 
that  in  the  subarachnoid  space  is  considerable. 

The  pia  is  composed  of  two  connective-tissue  layers. 
The  outermost  insensibly  merges  into  the  subarachnoid 
tissue,  and  is  clothed  by  endothelium  on  its  outer  face. 
The  inner  layer,  separated  here  and  there  from  the  outer 
by  capillary  slit-like  spaces,  is  known  as  the  intima  pia  ; 
it  contains  elastic  fibres  and  beautifully  arranged  cir- 
cular fibrillae.  The  vascular  net-work  of  Ihe  pia  is 
mainly  situated  between  these,  its  two  layers,  and  as 
they  enter  the  substance  of  the  cord  receive  an  investi- 
ture from  the  intima,  accompanied  by  a  prolongation  of 
the  capillary  slit-like  spaces  just  referred  to.  These,  in 
turn,  are  connected  with  the  perivascular  spaces,  from 
which  it  results  that  the  interior  of  the  cord  is  traversed 
by  a  continuous  lymphatic  net-work  connected  with  the 
spaces  in  the  pia,  and  through  these  with  the  subarach- 
noid space. 

Aside  from  the  attachment  afforded  by  the  spinal 
nerve-roots  and  some  delicate  connective-tissue  fibres 
uniting  the  dura  to  the  arachnoid  across  the  subdural 
space,  the  cord  is  mainly  supported  in  its  concentric  pro- 
tecting cavities  by  means  of  a  series  of  triangular  mem- 
branous processes,  whose  base  is  attached  to  the  pia,  and 
whose  apex  is  attached  to  the  dura.  They  flare  out 
laterad  from  the  lateral  face  of  the  cord,  and  are,  on  each 
side,  between  twenty  and  twenty-four  in  number.  In 
their  entity  the  series  of  each  side  are  termed  the  liga- 
mentum  denticulatum  (Fig.  5047,  A,  9,  9,  9,  shows  dural 
insertion). 

The  blood-supply  of  the  cord  is  derived  from  two 
sources  :  1.  The  ventral  (anterior)  spinal  artery,  a  median 
trunk  with  a  double  origin  ;  and  2,  the  paired  dorsal  (pos- 
terior) spinal  arteries.  The  former  lies  at  the  entrance  of 
the  ventral  Assure  of  the  cord,  and  continues  in  undimin- 
ished calibre  for  the  entire  length  of  the  cord  proper.  It 
gives  oil,  at  nearly  regular  intervals,  horizontal  branches 
which  pass  to  the  depth  of  the  fissure,  and  then  penetrate, 
near  the  commissural  part  of  the  cord,  to  the  mesal  aspect 
of  the  ventral  gray  horn.  The  dorsal  (posterior)  spinal 
arteries  send  in  similar  but  smaller  branches  at  or  near 
the  dorsal  roots,  and  in  addition  still  smaller  branches 
enter  the  numerous  septa  of  the  white  substance,  taking 
their  origin  in  the  surface  net-work  of  the  pia.  Both 
the  ventral  system  and  the  radiatory  system  of  vessels 
send  their  main  and  their  terminal  branches  to  the  gray 
substance,  whose  vascularity  is  so  much  richer  than  that 
of  the  white  as  to  be  estimated  at  between  six  and  twelve 
times  as  great.  It  is  a  comparatively  small  number,  and 
vessels  of  small  calibre,  which  nourish  the  white  sub- 
stance, by  means  of  a  fine  capillary  net-work  which  sur- 
rounds the  great  longitudinal  fibre  system,  and  whose 
direction  becomes  vertical  to  that  of  the  originating 
radiatory  system. 

The  return   circulation  is  mediated  mainly  by  two 


large  veins,  the  central  veins  of  the  cord,  whose  lumina 
constitute  a  characteristic  feature  of  every  section  of  the 
cord,  being  situated  laterad  of  the  central  canal,  in  an 
almost  directly  transverse  line  with  it.  Numerous  anas- 
tomosing branches  connect  it  with  the  ventral  (anterior) 
spinal  vein,  which  accompanies  the  corresponding  artery, 
lying  dorsad  of,  or  covered  by,  the  latter.  The  dorsal 
(posterior)  spinal  vein  takes  up  the  return  blood  from 
the  dorsal  segment  of  the  cord,  by  means  of  radiatory 
venules,  and  a  surface  net-work  of  the  pia. 

The  lymph  system  of  the  cord  is  very  intricate,  and  an 
important  element  in  its  physiology  and  pathology. 
Every  blood-vessel,  even  the  most  minute,  is  ensheathed 
in  a  'perivascular  lymph  space,  which  is  lined  by  a  con 
tinuous  endothelium.*  It  has  been  recently  demon- 
strated that  the  vascular  and  lymphatic  channels  of  the 
cord  have  a  direct  connection  with  the  perinuclear  region 
of  nerve-elements  (Adamkiewicz).  Of  the  largest  kind 
of  nerve-elements,  it  is  now  demonstrated  that  walled 
capillaries  penetrate  them,  and  that  they  thus  have  a 
circulation  of  their  own  (Fritsch). 

There  are  in  man  thirty-three  pairs  of  spinal  nerves. 
Of  these  the  two  last,  being  rudimentary,  are  usually  ex- 
cluded in  enumeration.  The  first  pair  emerges  between 
the  occiput  and  atlas,  and  is  designated  the  first  cervical, 
the  other  cervical  pairs  ai-e  named  after  the  lower  of  the 
two  vertebrte,  which,  conjoined,  form  the  corresponding 
foramen,  respectively  the  second,  third,  fourth,  fifth, 
sixth,  and  seventh.  Very  inconsistently  the  pair  emerg- 
ing between  the  seventh  cervical  and  first  dorsal  verte- 
bra is  termed  the  eighth  cervical  pair.  The  dorsal  pairs 
are  named  after  the  upper  of  the  two  vertebrae  which 
form  the  corresponding  foramen,  and  this  system  is  ad- 
hered to  in  regard  to  the  lumbar,  sacral,  .and  coccygeal 
nerves,  f     We  thus  have  : 

Cervical  pairs 8 

Dorsal         "     12 

Lumbar      "     5 

Sacral          "     5 

Coccygeal  "     3 

33  t 

All  spinal  nerves  are  made  up  of  two  roots  by  which 
they  spring  from  the  cord  :  the  thus-far  repeatedly 
mentioned  dorsal  (posterior  or  sensory)  and  ventral  (an- 
terior or  motor)  roots.  A  characteristic  feature  of  the 
dorsal  root,  in  which  it  differs  from  the  ventral,  is  an 
intumescence  made  up  of  large  nerve-elements,  and 
known  as  the  spinal  ganglion  (intervertebral  ganglion). 
The  conjoined  spinal  nerve,  the  two  roots  wliich  build 
it  up,  and  the  spinal  ganglion  attached  to  the  dorsal  of 
these  roots  are  to  be  regarded  as  part  and  parcel  of  the 
spinal  segment.  § 

*  There  is  but  one  perivascular  sheath,  and  that  being  endothelial,  is 
sometimes  known  as  the  adventitial  sheath.  The  extra-adventitial 
sheath  of  His  has  no  existence  in  the  healthy  cord. 

+  Willis  endeavored  to  evade  the  unfortunate  contradiction,  which  re- 
cognizes one  more  cervical  pair  than  there  are  cervical  vertebrse,  by 
enumerating  the  first  cervical,  or  suboccipital,  as  a  cranial  nerve.  Con- 
sistency would  seem  to  require  either  this,  or  the  naming  of  all  cranial 
nerves  according  to  the  vertebra  just  caudad  of  its  intervertebral  fora- 
men. 

X  Subtracting  the  second  and  third  coccygeal  pairs,  which,  as  nidi' 
mentary,  may  be  here  disposed  of,  there  are  thirty-one  pairs,  as  usually 
stated  in  text-books.  The  two  coccygeal  nerves  in  question,  like  tho 
coccyx  itself,  are  rudimentary  relics  of  the  caudate  condition  of  the  hu- 
man embryo,  and,  according  to  evolutionists,  of  the  caudate  ancestry  of 
man.  They  are  so  minute  as  to  require  the  microscope  for  their  identifi- 
cation, and  were,  until  Rauber  discovered  their  true  nature,  confounded 
with  the  vascular  and  connective  tissues  surrounding  the  filum  termi- 
uale. 

§  The  few  topographical  facts  of  interest  may  be  stated  briefly  thus  ; 
Inasmuch  as  the  spinal  nerves  emerge  at  a  much  lower  level  than  their 
true  origin  from  the  cord — the  sixth  dorsal  pair  although  emerging  be- 
tween the  sixth  and  seventh  dorsal  vertebras  originating  from  the  cord  at 
the  level  of  the  fifth  dorsal  body,  the  fifth  lumbar  pair  originating  nearly 
six  vertebral  bodies  higher  than  it  emerges — the  spinal  ganglion  at- 
tached to  their  dorsal  roots  does  not  always  correspond  to  the  interverte- 
bral foramina  after  which  it  is  named.  The  cervical  and  upper  dorsal 
ganglia  correspond  very  nearly,  but  those  of  the  sacral  nerves  are  half- 
way between  the  cord-origin  and  vertebral  exit,  while  that  of  the  first 
coccygeal  pair  is  actually  contained  in  the  dural  sac  of  the  cord.  All 
others  lie  outside  of  the  dural  sac. 
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The  development  of  the  true  segmental  part  of  each 
spinal  segment  bears  a  definite  relation  to  the  somatic 
segment  supplied  by  its  nerves.  In  man,  the  part  borne 
by  the  dorsal  roots  in  building  up  the  segment  seems  to 
be  slightly  in  excess  of  that  borne  by  the  ventral  roots.* 
But  in  animals  whose  cutaneous  and  general  sensory 
periphery  has  become  reduced,  this  relation  is  inverted 
(Figs.  5050  and  5051).      The  reduction  manifests  itself 


Fig.  5050. — Transsecfcion  of  Cervical  Cord  from  Dolphin  {Turstops  tur- 
sio).  dr..  Dorsal  root ;  r,  r\  ventral  rootlets ;  7,  dorsal,  posterior,  or 
Bensory  horn  of  gray  matter ;  1  to  6,  specialized  groups  of  nerve-ele- 
ments in  ventral  horn ;  8,  gray  commissure. 

not  alone  in  the  afferent  or  dorsal  root,  but  in  the  dorsal 
horn,  in  the  dorsal  root-zones,  and  the  columns  of 
Clarke — in  short,  in  the  segmental  dorsal  gray.  The 
physiological  anatomist  hence  discriminates  between  the 
gray  matter  connected  with  the  dorsal  roots  and  that 
connected  with  the  ventral  roots.  The  former  he  re- 
gards as  related  to  functions  involving  centripetal  con- 
duction (sensation),  the  latter  as  related  to  centrifugal 
functions  (motion,  secretion).  The  variety  of  nerve-ele- 
ments connected  with  the  dorsal  roots  is  greater  than 
that  of  those  connected  with  the  ventral  roots,  and  our 
uncertainty  of  knowledge  regarding  them  is  correspond- 
ingly greater.  While  the  ventral  roots,  on  entering  the 
cord-substance,  follow  a  direct  course,  connecting  with 
the  multipolar  elements  of  the  ventral  hornf  or  the 

nerve-plexus  in  that  horn, 
and  the  functional  difEer- 
entiation  in  the  ventral  part 
of  the  cord  is  determined 
by  the  relation  of  groups 
of  these  elements  to  special 
motor  peripheral  organs,  it 
is  not  so  with  the  dorsal 
roots.  These,  already  com- 
plicated by  the  interpola- 
tion of  special  ganglia  be- 
fore their  entry  into  the 
cord,  present  two  distinct 
fasciculi  within  the  latter, 
one  of  which  directly  pene- 

PlO.  5051.— Transsection  from  Conns  trateS  the  Caput  gelatino- 
lust  Caudad  of  Lumbar  Region  m   „ ^j;  .,°    j „„i 

Dolphin  (DeiphiHus  deiphis).  V,  suni,  or  apex  of  the  dorsal 
ventral  sulcus;  d,  dorsal  septum,  horn,  the  other,  skirting  on 
barely  demonstrable  ;  1  to  6,  special-  jtg  mesal  aspect,  tO  pene- 
ized  groups  of  nerve-elements:  4,  +„„i„  +i,_  f,.;„„„.,,^  /T?in. 
the  nidus  (nucleus)  sacralis.  trate    the    trigonum    (Fig. 

5054,  Dr). 

The  ventral  (anterior)  face  of  the  cord  exhibits  a  deep 

fissure  extending  the  entire  length  of  the  compact  cord — 

the  ventral  or  anterior  fissure,  if    Cephalad  this  fissure, 

becoming  shallower  through  the  crossing  of  the  bundles 

*  The  total  cross-section  area  of  all  dorsal  roots  hears  to  that  of  all 
ventral  roots  the  ratio  of  54  :  35  (Stilling).  The  only  pair  in  which  the 
relation  is  reversed  ia  the  first  cervical,  whose  ventral  root  is  twice  as 
massive  as  the  dorsal.  Inasmuch  as  the  individual  fibres  of  the  dorsal 
roots  are  finer  than  those  of  the  ventral,  it  follows  that  not  only  is  the 
cross-section  area  greater  in  area,  but,  as  there  are  more  fibres  to  each 
unit  of  area,  the  preponderance  must  be  very  decided. 

t  Practically  it  is  assumed  that  all  motor  (ventral)  root-fibres  originate 
in  the  multipolar  elements  of  the  ventral  horn. 

t  Anterior  median  or  longitudinal  fissure  of  some  authors. 


of  the  pyramid  decussation,  is  continued  into  the  inter- 
pyramidal  or  ventral  sulcus  of  the  oblongata.  It  is  lined 
by  the  pia,  and  conveys  the  more  important  nutritive 
vessels  to  the  depths  of  the  cord-substance.  On  either 
side  of  this  fissure,  at  distances  varying  with  the  diam- 
eter of  the  cord — being  greater  in  the  enlargements 
and  lesser  in  the  other  parts — is  a  continuous  series  of 
fine  rootlets  which,  at  some  distance  from  the  cord, 
unite  to  form  the  anterior  roots  of  the  great  spinal-nerve 
pairs. 

The  dorsal  (posterior)  face  shows  a  depression  analo- 
gous to  the  ventral  fissure,  and  which  has  been  regarded 
as  a  dorsal  or  posterior  fissure  of  the  cord.  But  closer 
examination  shows  that,  unlike  the  ventral  fissure,  the 
pia  cannot  be  demonstrated  to  descend  into  and  line  the 
walls  of  the  pretended  fissure.  The  latter  is  merely  a 
solid  septum  of  connective  substance  bearing  lymph  and 
vascular  channels.  A  very  shallow  sulcus  marks  it  on 
the  surface,  which  may  be  designated  the  dorsal  sulcus, 
and  which  is  particularly  well  marked  in  some  in  the 
lumbar  cord.  It  becomes  deeper  in  the  oblongata,  where 
it  constitutes  a  veritable  fissure  between  the  clavse.  The 
solid  septum  which  extends  to  the  gray  commissure,  and 
in  some  levels  is  as  deep  as  half  the  ventro-dorsal  ex- 
tent of  the  cord,  is  known  as  the  dorsal  or  post-septvm. 

About  one  millimetre  to  each  side  of  the  dorsal  septum 
there  is  a  shallow  sulcus,  continuous  with  that  which,  in 
the  oblongata,  forms  the  lateral  boundary  of  the  clavas. 
This  sulcus  collateralis,  well  marked  in  the  cervical,  be- 
comes lost  or  ill  marked  in  the  dorsal  cord.  In  a  sit- 
uation nearly  corresponding  to  the  origins  of  the  ven- 
tral rootlets  on  the  ventral  face,  a  series  of  dorsal  rootlets 
arise  in  a  continuous  row  from  a  slight,  furrow-like  de- 
pression. 

The  principal  points  of  resemblance  and  contrast  be- 
tween the  ventral  and  dorsal  faces  of  the  cord  are  here 
summarized  : 


On  ventral  face. 

Median  fissure Is  a  true  fissure. 

"  "  Is  wide. 

Collateral  sulcus  . .     Absent  throughout. 


Boot-attachment. . 


No  depression  and  conse- 
quently no  true  sulcus. 

Covers  a  greater  area  in  the 
lateral  direction,  i.t;.,  the 
cord-circumference. 

Inner  limits  of  opposite 
sides  approach  more 
nearly. 


On  dorsal  face. 
Is  mainly  a  septum. 
Is  narrower  but  deeper. 
Present     in     cephalic 

part. 
A  depression  and  true 

sulcus. 
Is  more  truly  linear 


Inner  limits  of  oppo- 
site sides  are  farther 
apart. 


A  plastic  conception  of  the  various  fissures,  septa, 
sulci,  and  root-attachments  of  the  cord  is  essential  to  an 
understanding  of  its  inner  topography.  In  Fig.  5053  it 
has  been  attempted  to  show  their  relations,  which  may 
be  embodied  in  the  following  propositions  : 

1.  The  ventral  fissure  from  the  ventral  face,  and  the 
dorsal  septum  from  the  dorsal  face,  penetrate  so  deeply 
into  the  cord-substance  as  nearly  to  meet.  The  cord  is 
thus  divided  into  two  halves  united  by  a  very  narrow 
bridge — the  commissure.  2.  On  examining  the  cross- 
section  of  the  cord,  it  is  seen  that  the  two  forms  of  nerve- 
tissue  known  as  gray  and  white  substance  (see  Brain 
Histology,  this  volume)  are  represented  in  it,  and  arranged 
in  a  characteristic  manner,  which  is  constant  in  every 
region  of  the  cord.  The  gray  matter  is  interior,  and  the 
white  exterior,  in  each  half  of  the  cord.  3.  The  gray 
core  is  drawn  out  into  horns  toward  the  emerging  root- 
lets already  mentioned.  The  one  horn  which  extends 
toward  the  ventral  roots  is  known  as  the  ventral  or  an- 
terior horn  ;  the  other,  as  the  dorsal  or  posterior  horn 
(Fig.  5053).  4.  As  the  ci-oss-section  of  each  gray  core 
is  united  across  the  middle  line  by  a  gray  commissure, 
the  aggregate  appearance  of  the  gray  matter  of  the  cord 
is  that  of  a  letter  H.  Furthermore,  as  the  extremes  of 
each  horn  join,  or  nearly  approach  the  emerging  rootlets, 
there  results  a  natural  demarcation  of  the  surrounding 
white  substance  into  three  great  columns  (Fig.  5053).  The 
column  whose  cross-section  is  bounded  by  the  ventral  fis- 
sure mesad,  the  ventral  roots  and  ventral  horn  laterad,  is 
the  ventral  (anterior)  column.  The  one  similarly  bounded 
by  the  dorsal  septum  mesad  and  the  dorsal  roots  and  horn 
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laterad  is  the  dorsal  (posterior)  column  ;  the  one  between 
the  two  horns  and  roots  is  the  lateral  column.     The  ven- 

Boundaries.  Columns. 

Ventral  Assure.  1    yentral  (anterior)  column. 

Ventral  horn  and  roots.    J  ^  ' 

J-  Lateral  column. 


Dorsal  horn  and  roots. 
Dorsal  septum. 


V  Dorsal  (posterior)  column. 


tral  column  has  a  free  surface  on  the  ventral  face  of  the 
cord,  the  lateral  on  the  lateral,  and  the  dorsal  on  the  dorsal. 


Fig.  5053. — Segments  of  Cord  transsected  so  as  to  Separate  the  Part  ap- 
pertaining to  one  Spinal-nerve  Pair  from  the  next  Segments  above 
and  below.  (After  Schwalbe.)  A,  the  segment  seen  from  its  ventral 
face  :  B,  seen  from  its  lateral,  and  C,  from  its  upper  cut  face  ;  D,  the 
relations  of  a  epinal  or  intervertebral  ganglion.  1,  Ventral  fissure  ;  2, 
dorsal  septum  ;  3,  spurious  fissure  left  by  evulsing  ventral  roots  (in  A 
they  are  enclosed  on  the  left  and  retained  on  the  right  side) ;  4,  sulcus 
for  dorsal  rootlets  :  5,  ventral,  and  fi,  dorsal,  root  of  spinal  nerve  ;  6', 
spinal  ganglion ;  7,  proper  root  after  leaving  ganglion,  subdividing  into 
ventral  and  dorsal  rami. 

To  have  a  proper  conception  of  these  various  elements, 
they  must  be  imagined  not  alone  in  the  relations  in 
which  they  are  conventionally  studied,  that  is,  as  exposed 
in  transsections,  but  also  as  columnar  structures  having 
a  continuous  extent  throughout  the  length  of  the  cord. 
Each  demicylinder  of  the  cord  is  therefore  to  be  con- 
ceived as  containing  a  core  of  gray  nerve-substance, 


Ci  ----,., 


.?  ? 


Fig.  B05.3. — Diagram  of  Transsection  of  Cervical  Cord.  The  figures  on 
the  right  side  relate  to  the  gray  substance  and  emerging  roots  ;  those 
on  the  left  side,  to  the  white  columns.  /,  Ventral  fissure ;  s,  dorsal 
sulcus  ;  Rv,  ventral  (anterior)  rootlets  ;  i?d,  dorsal  Tposterior)  rootlets ; 
Ev,  ventral  (anterior)  horn ;  S'd,  dorsal  (posterior)  horn  ;  com^  gray 
commissure  with  included  central  canal ;  Cv,  ventral  (anterior)  col- 
umn of  white  substance ;  CT,  lateral  column ;  Gd,  dorsal  (posterior) 
column  ;  ca,  white  commissure. 

drawn  into  a  ventral  ridge  connected  with  the  ventral 
roots,  a  dorsal  ridge  connected  with  the  dorsal  roots, 
while  the  white  substance  fills  out  the  irregularities  and 
completes  the  demicylindrical  outline  in  three  columns. 


one  mesad  of  the  ventral  ridge,  one  mesad  of  the  caudal 
ridge,  and  one  between  the  two  ridges. 

The  commissure  of  the  cord  is,  like  each  demicylinder, 
composed  of  both  forms  of  nerve-substance.  Its  ventral 
part  is  white  :  commisaura  alba ;  its  dorsal  part  is  gray  : 
commissmra  grisea  (Fig.  5053,  ca,  and  com).  The  ven- 
tral fissure,  therefore,  has  for  its  floor  the  former,  while 
the  dorsal  septum  terminates  on  the  latter.  In  the  gray 
commissure  is  observed  the  lumen  of  a  very  small  canal, 
which  extends  the  entire  length  of  the  cord  and  into  the 
filum.  It  opens  cephalad  into  the  fourth  ventricle,  and 
represents  in  the  cord  what  the  ventricles  do  in  the  brain, 
the  medullary  canal  of  the  embryo  (see  article  on  Brain, 
Development  of  the,  in  Vol.  I.).  While  this  canal  un- 
dergoes elaborate  transformations  in  the  cerebral  part  of 
the  neural  axis,  it  becomes  so  much  reduced  in  the  adult 
cord  as  to  be  identifiable  by  the  microscope  alone. 
Formerly  it  was  assumed  by  some  to  open  into  the  ven- 
tral fissure  ;  by  others,  in  the  dorsal  septum  of  the  sacral 


Fig.  5054. — Diagram  of  Gray  Matter  in  a  Transsection  of  Cord,  com- 
bined from  an  Upper  Cervical  and  a  Middle  Dorsal  Level.  The  gelat- 
inous substances  are  indicated  by  deep  shade  ;  the  vesicular,  by  a  light 
area  with  spots  (nerve-elements) ;  the  spongy,  by  light  shading  and 
intersecting  lines.  S.ff.Ji,  caput  gelatinosum ;  gc^  substantia  golAti- 
nosa  centralis ;  (7Z,  vesicular  column  of  Clarke  ;  Dr,  dorsal  or  posterior 
roots  ;  p.  r,  ventral  or  anterior  roots ;  a,  a',  /,  ret,  *,  spongy  substance ; 
c,  a',  cell-groups  in  ventral  horn  ;  I,  in  lateral  horn  ;  ret,  reticular  pro- 
cesses ;  *,  sparse  cells  found  at  and  near  neck  of  dorsal  or  posterior 
horn  ;  as,  dorsal  or  post  septum. 

part  of  the  cord ;  It  is  now  definitely  ascertained  to  be 
continued  through  the  filum,*  which  is  the  true  caudal 
representative  of  the  cord,  in  every  morphological  essen- 
tial. The  gray  substance  of  the  cord  is  of  a  faint  reddish- 
gray  tinge.  In  older  persons  the  gray  preponderates, 
and,  according  to  the  degree  or  absence  of  capillary  in- 
jection, various  shades  of  red,  yellow,  and  even  light 
slate-color  may  be  noted.  It  is  not  uniform  in  this  re- 
spect, even  in  the  same  section.  Around  the  central 
canal,  and  in  a  particular  band  on  the  dorso-rhesal  pe- 
riphery of  the  dorsal  horn,  it  is  very  translucent  and  is 
termed  gelatinous  substance,  that  in  the  former  situation 
being  additionally  qualified  as  the  substantia  gelaiinosa 
centralis,  that  in  the  latter  as  the  caput  gelatinosum  f 
(Fig.  5054,  gc,  and  S.  g.  B.). 

In  the  cervical  and  dorsal  cord,  another  area  of  gray 
matter  is  noted  for  its  remarkable  pallor.     This  it  owes 

*  Its  primitive  embryonic  relations  (neur-enteric  canal)  are  obliter- 
ated in  the  adult. 

t  Substantia  gelatinosa  Rolandi ;  it  is  continued  into  the  oblongata 
and  here  becomes  so  massive  as  to  force  the  overlying  tissue  out  in  the 
shape  of  the  funiculus  Bolandi  (see  Brain  Histology). 
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to  the  admixture  of  numerous  myelinic  fibres.  From  its 
columnar  extent  and  Lockhart  Clarke's  demonstration  in 
it  of  special  vesicular  nerve-elements,  it  is  known  as  the 
vesicular  column  of  Clarke  (Fig.  5054).  There  are  two, 
one  on  each  side.  To  understand  their  situation  it  is 
necessary  to  refer  to  a  feature  of  the  contour  of  the  dor- 
sal horn  in  transsection  not  yet  considered.*  This  horn 
is  more  massive  at  its  connection  with  the  nerve-root 
than  at  its  junction  with  the  remainder  of  the  gray. 
The  massive  part  is  known  as  the  head  (caput  cornu 
dorsalis  sou  posterius)  ;  the  narrow  part  as  the  neck 
(cervix  cornu).  Where  the  neck  joins  the  gray  com- 
missure the  vesicular  columns  of  Clarke  are  found  to 
occupy  a  triangular  area :  one  acute  mesal  angle  is 
directed  toward,  and  sometimes  encroaches  f  on,  the 
commissure ;  another  points  toward  the  dorsal-root  en- 
try ;  the  third  rounded  angle  is  directed  laterad.  The 
remainder  of  the  gray  substance,  that  is,  all  excluding 
the  vesicular  and  the  two  gelatinous  areas,  is  designated 
spongy  substance.  It  corresponds  in  structure  nearly 
with  the  motor-nerve  nuclei  of  the  brain  (see  Brain  His- 
tology). The  entire  ventral  horn,  and,  when  present, 
that  lateral  peninsular  extension  of  it  which  is  some- 
times termed  the  lateral  horn  (Fig.  5054),  and  the  neck 
and  body  of  the  dorsal  horn,  are  made  up  of  this  sub- 
stance. It  owes  its  characteristic  features  to  the  intru- 
sion of  a  large  number  of  myelinic  and  amyelinic  nerve- 
fibres,  which  interlace  in  a  bewildering  manner,  and 
hold  in  their  meshes  groups  of  nerve-cells  and  other 
structures  to  be  described.  Toward  the  ventral  roots  it 
is  drawn  out  into  projections,  giving  its  outline  a  very 
irregular  shape,  and  facing  the  lateral  column  it  is 
broken  up  in  a  peculiar  basket-work  pattern  by  intruding 
nerve-fibres,  causing  an  appearance,  on  a  smaller  scale, 
like  that  of  the  reticular  field  of  the  oblongata  (procem 
reiieulares.  Fig.  5054,  ret.). 

Structure  of  the  Central  Oelaiinous  Substance. — Imme- 
diately adjoining  the  epithelia  of  the  central  canal,  and 
gradually  merging  into  the  spongy  substance  which  con- 
stitutes the  remainder  of  the  gray  commissure,  is  a  finely 
granular  substance  containing  numerous  free  (?)  nuclei 
and  granular  elements.  Extremely  fine  nerve-flbriis  are 
found  among  them,  and  often  such  appear  to  be  con- 
nected with,  or  to  meander  among,  the  epithelia  of  the 
central  canal.  | 

Structure  of  the  Caput  Oelatinosum. — This  substance 
clings  to  the  spongy  substance  of  the  body  of  the  dorsal 
horn  like  a  tight-fitting  cap.  It  is  more  voluminous  in 
the  cervical  and  lurabo-sacral  enlargements  than  in  the 
dorsal  cord.  Chemically  it  shows  the  reactions  of  nerve- 
substance  ;  it  stains  very  deeply  in  carmine.  Opinion  as 
to  its  histological  nature  has  oscillated  between  every 
possible  extreme,  and  until  recently  the  view  prevailed 
that  it  was  not  a  nervous,  but  a  connective,  substance, 
acting  as  a  "support"  to  tlie  dorsal  rootlets.  Against 
this  view  it  could  be  urged  that  higher  animals,  which 
have,  as  a  rule,  less  connective  substance  than  the  lower, 
have  a  better  developed  caput  gelatinosum.§  Further, 
this  structure  wastes  in  tabes  dorsalis,  although  in  that 
disorder  the  connective  substances  are  increased.  Fi- 
nally, experiments  performed  after  the  atrophy  method 
show  that  this  substance  depends  for  its  nutrition  on  the 
intactness  of  the  dorsal  nerve-roots,  or  their  sensory  pe- 
riphery. Recently  Virchow  the  younger  has  conclu- 
sively shown  that  it  is  not  composed  of  free  nuclei,  as  was 
the  general  belief.  He  finds  that  each  nucleus  has  its 
proper  protopla'sm  and  the  latter  characteristic  nerve- 
processes,  but  all  so  closely  crowded  that  previous  ob- 
servers overlooked  the  demarcation  between  the  various 


*  This  feature  iR  well-marked  in  the  cervical  and  lumbar  enlargements, 
but  in  the  dorsal  cord  the  horn  is  so  attenuated  that  what  is  termed 
caput  cornu  elsewhere  is  more  correctly  termed  apex  cornu. 

+  Atypical  variation  has  been  found  in  their  position  by  Pick.  Arch,  f . 
Psychiatric,  vii.,  p.  287,  the  areas  of  opposite  sides  almost  fusing. 

X  In  many  lower  animals  the  endymal  epithelia  show  connections  with 
fibres  which  are  apparently  identical  with  nerve-flbres.  This  is  not  sur- 
prising when  we  remember  that  the  endymal  epithelia  and  the  proper 
nerve-elements  are  both  products  of  an  embryonic  epithelial  tube. 

§  In  man  it  actually  shows  convolutions  feebly  imitating  those  of  the 
olivary  nucleus. 


cells,  regarding  it  as  a  uniform  blastema.  It  may  be  af- 
firmed, then,  that  the  caput  gelatinosum  is  a  nervous  sub- 
stance composed  of  numerous  closely  crowded  nerve- 
elements  allied  to  the  "granule  type"  of  nerve-cell, 
with  an  intricate  intervening  plexus  of  very  fine  nerve- 
fibrils,  derived  from  the  dorsal  (posterior  or  ' '  sensory  ") 
nerve-roots.  Of  these  some  traverse  it  in  a  manner 
analogous  to  the  arciform  fibres  which  break  through 
the  dentated  nucleus  of  the  olive  (Brain  Histology), 
while  others  are  lost  at  its  periphery  or  interior. 

Structure  of  the  Spongy  Substance. — The  ground  sub- 
stance of  this,  the  chief  gray  matter  of  the  cord,  is  neu- 
roglia or  nerve-glue,  a  substance  described  in  the  article 
on  Brain  Histology.  It  is  everywhere  penetrated  by 
nerve-fibres,  some  of  which  are  derived  from  the  nerve- 
roots,  some  from  the  great  fibre-tracts  of  the  cord,  while 
others  probably  remain  in  the  gray  substance  throughout 
their  entire  extent.  They  are  of  all  dimensions,  from  the 
large  axis-cylinder  processes  and  myelinic  fibres  con- 
nected with  the  roots  and  fibre-tracts,  to  fibrils  so  delicate 
that  their  very  nature  has  been  disputed. 

One  of  the  most  important  features  of  the  spongy  sub- 
stance is  the  presence  of  multipolar  nerve-elements. 
These  are  distributed  in  constant  and  definitely  located 
groups.  On  pursuing  the  course  of  individual  nerve- 
rootlets,  it  is  seen  that  in  running  through  the  gi-ay  sub- 
stance each  spreads  and  forms  a  loop,  encircling  a  num- 
ber of  these  elements.  Each  group  is  demarcated  from 
neighboring  groups  by  the  nerve-fibre  intervals,  and  has 
a  special  situation  in  each  level.  Numerous  pathological 
observations,  chiefly  based  on  the  atrophy  of  special 
cell-groups  as  related  to  elimination  or  atrophy  in  special 
groups  of  muscles,  whether  caused  by  amputation,  con- 
genital absence  of  limbs,  or  infantile  paralysis,  show  that 
they  have  a  definite  relation  to  certain  muscles  or  or- 
gans endowed  with  muscular  activity. 

The  structure  of  the  large  multipolar  elements  of  the 
spongy  substance  is  essentially  the  same  as  that  of  the 
similar  elements  in  the  cerebral  cortex  and  cranial  nerve 
nidi.  An  irregular  mass  of  protoplasm,  sometimes 
drawn  out  into  a  conical,  more  frequently  a  polygonal, 
shape,  presenting  numerous  branching  processes,  is  their 
essential  constituent.  In  addition,  they  contain  a  clear, 
well-marked  nucleus,  round,  oval,  and  sometimes  angu- 
lar, which  appears  to  vary  in  staining,  reaction,  and  con- 
tour, in  conformity  with  certain  nutritive  or  vital  condi- 
tions of  the  cell  itself,  which  are  as  yet  imperfectly 
known.  The  largest  elements  have  one  *  unbranched 
process  of  large  size,  which  may  frequently  be  traced 
into  the  axis-cylinder  of  a  ventral  nerve-root.  In  dimen- 
sions the  multipolar  elements  vary  considerably  ;  large 
and  small  ones,  presenting  every  transition  to  granular 
elements,  can  be  found  in  every  section.  But  the  aver- 
age size  corresponds  to  the  size  of  the  muscular  masses 
to  which  they  are  in  demonstrable  functional  relation. 
They  are  therefore  larger  and  more  numerous  in  the 
cervical  and  lumbo-sacral  intumescences  than  elsewhere 
in  the  cord  ;  and  here,  again,  more  bulky  in  the  lumbo- 
sacral than  in  the  cervical  enlargement,  just  as  the  thigh 
muscles  exceed  those  of  the  arm. 

The  manner  in  which  the  motor  functions  of  the 
groups  of  multipolar  nerve-elements  is  determined,  is  so 
intimately  connected  with  the  topography  of  the  ventral 
and  lateral  horns  of  the  cord,  that  we  may  briefly  state 
thera.  Certain  mammals,  such  as  the  sloth,  are  charac- 
terized by  a  preponderance  of  flexor  and  ventral  muscles 
over  extensor  and  dorsal  muscles.  Others,  such  as  the 
dolphin,  have  enormous  extensors  and  dorsal  muscles. 
On  comparing  the  spinal  cord  of  the  dorsal  levels  of  these 
two  animals,  it  is  found  that  in  the  sloth  the  radicles  of 
the  ventral  or  motor  roots  are  more  numerous  in  the 
mesal,  and  jn  the  dolphin  more  numerous  in  a  lateral 
situation.  Correspondingly,  the  cell  groups  in  the  mesal 
part  of  the  ventral  horn  preponderate  in  the  sloth,  while 
those  in  the  lateral  part  preponderate  in  the  dolphin. 
From  this  fact  it  may  be  inferred  that  ventral  muscular 
masses  of  the  trunk  are  represented  in  mesal,  and  dorsal 

♦  Observers  describe  some  elements  with  more  than  one  process. 
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ones  in  lateral  cell  groups.  In  all  animals  it  is  noted 
that,  in  the  cervical  and  lumbo-sacral  enlargements,  the 
lateral  part  of  the  ventral  horn  is  particularly  well  devel- 


FlG.  50B5.— Large  Multipolar  Elements  from  Ventral  Horn  in  Cervical 
Enlargements.  J?,  Ventral  root  fibres ;  XX,  axis  cylinder  processes  ; 
p,  protoplasmic  processes ;  w,  neuroglia  of  gray  substance ;  WJ,  white 
substance,  showing  myelinic  fibres  in  cross-section. 

oped.  Here  the  nidal  *  centres  of  the  extremity  muscles 
are  to  be  sought  for.  In  part,  they  may  be  located  by 
means  of  their  direct  relations  to  nerve-roots,  whose 
function  has  previously  been  determined  by  experiment, 
or  by  pathological  observation  already  referred  to. 
Thus  amputation  of  the  forearm  is  followed  by  a  wast- 
ing of  the  cell  groups  at  the  levels  of  the  seventh  and 
eighth  cervical  and  first  dorsal  nerves.  _  Other  similar 
observations  show  that  within  this  extensive  area,  it  is  a 
more  specialized  one  which  is  related  to  the  muscles  of 
the  thumb.  In  like  manner,  the  observation  of  cases  of 
fracture  at  the  level  of  the  first  lumbar  vertebra  proves 
that  it  is  below  the  level  of  the  intervertebral  cartilage, 
intervening  between  the  last  dorsal  and  first  lumbar  ver- 
tebra, that  the  centre  for  the  rectum  and  bladder  is  to  be 
located.  In  the  cetacea,  the  enormous  atrophy  of  the 
extremity  nuclei  throws  out  the  nucleus  sacralisf  in 
bold  relief  by  contrast,  and  thus,  pathological  and  com- 
parative anatomical  facts  unite  in  pointing  to  this  nu- 
cleus as  the  presumable  centre  for  certain  pelvic  inner- 
vations. It  corresponds  to  the  origins  of  the  third  and 
fourth  sacral  nerves. 

The  groups  related  to  special  muscular  masses  are  not 
strictly  segmental ;  they  often  extend  caudo-cephalad  be- 
yond a  segment,  and  in  successive  sections  their  area 
varies  considerably,  and  like  the  subnuclei  of  certain 
cranial  nerves,  they  overlap  each  other  (Brain  Histology). 
The  following  have  been  well  established:  1.  A  group 
in  the  lateral  part  of  the  ventral  horn,  which  is  the  nidal 
centre  of  the  sterno-cleido-mastoid  and  trapezius  (see 
Spinal  Accessory  Nidus  in  article  Brain  Histology). 
2.  A  powerful  group  extending  from  the  fourth  beyond 
the  fifth  cervical  level,  representing  the  great  muscles  of 
the  shoulders  (deltoid,  supra  and  infra  sjjinatus) ;  it  is 
located  laterad  on  the  root  border.  3.  Mesad  of  it  and 
overlapping  it,  but  mainly  developed  in  the  fifth  and 
sixth  levels,  is  the  nidal  centre  of  the  pectorals.  4.  From 
the  sixth  cervical  to  the  first  dorsal  inclusive,  are  a  num- 

*  For  explanation  of  this  term  see  Brain  Histology. 
t  So  named  by  Stilling.    Schwalbe  regards  it  as  a  disconnected  homo- 
logue  of  the  columns  of  Clarke. 
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ber  of  overlapping  groups  related  to  the  forearm  and 
hand  muscles,  of  these  (5)  one  well-marked  group  in  the 
last  cervical  and  upper  dorsal  level,  and  consisting  of  sev- 
eral subgroups,  is  positively  related  to  the  great  muscles 
of  the  thumb  and  those  of  the  thenar  eminence.  Those 
of  the  hypothenar  eminence  are  probably  represented 
in  another  group  of  these  levels.  Less  is  known  of  the 
lumbar  enlargement.  6.  It  is  generally  held  that  in  the 
conus,  as  above  stated,  are  located  the  atrophied  coccy- 
geal (caudal)  centres,  together  with  the  well-developed 
centre  for  the  bladder  and  rectum  (nidus  or  nucleus  sac- 
ralis) ;  that  immediately  cephalad  of  this  (7),  from  the 
level  of  the  fifth  lumbar  to  the  second  sacral  origins,  is 
the  centre  for  the  peronei  and  intrinsic  muscles  of  the 
foot.  8.  The  columns  of  Clarke  may  each  be  regarded  as 
a  nidus  of  unusual  length  ;  they  extend  from  the  level  of 
the  eighth  cervical  origin. 

Aside  from  the  above,  physiologically  significant  vari- 
ations in  the  essential  nervous  elements  of  the  cord,  the 
local  peculiarities  of  the  special  regions  are  epitomized  in 
the  following  : 

The  conus  terminalu  is  characterized  by  the  predom- 
inance of  gray  over  white  substance.  The  latter  is  a 
mere  thin  rind  of  the  former,  particularly  in  the  lateral 
column.  The  gray  substance  shows  a  very  deep  com- 
missure, with  very  plump  horns.  The  root  entry  is  at 
so  steep  an  angle  that  the  radicles  usually  appear  cut 
across  obliquely  (Fig.  5049,  Co  1). 

In  the  lumbosacral  enlargement,  the  gray  substance 
contributes  most  to  the  cord  area,  being  absolutely  more 
voluminous  than  in  the  cervical  region.  As  we  pass 
cephalad  the  commissure  becomes  gradually  more  atten- 
uated, but  the  horns  are  more  plump  in  contour  than  in 
the  cervical  region  (Fig.  5049,  Sac  2,  L5,  LB).  The  dorsal 
roots  enter  in  a  compact  mass,  and  the  belting  fibres  of 
the  so-called  root  zones  are  particularly  well  marked. 
The  caput  gelatinosum  is  voluminous.      At  the  upper 


Fig.  5057. 

Figs.  B0B6  and  5057.— Transsection  of  Cervical  Cord  of  Sloth  and  Dol- 
phin, to  exhibit  contrast  in  radicular  and  nidal  relations.  Fig.  505fi, 
Transsection  of  cord  of  sloth ;  1,  caput  gelatinosum ;  2,  commissural 
gray ;  3,  dorsal  or  post^septum ;  4,  lateral  cell-group  ;  5,  ventral  sul- 
cus :  6,  mesal  cell-group  ;  r,  r,  ventral  rootlets.  Fig.  5057,  Ditto  from 
Dolphin  ;  9,  post  septum  ;  S,  commissural  gray  ;  7,  diminutive  dorsal 
horn ;  dr,  dorsal  root ;  r,  r,  ventral  roots ;  1,  2.  3,  4.  5,  numbers  cor- 
responding to  location  of  cell  groups  on  unnumbered  side  ;  6,  the  large 
dorso-lateral  group. 

part  of  the  enlargement  (Fig.  5049,  L3,  LI)  the  white 
substance  attains  more  volume,  owing  to  the  beginning 
here  of  the  crossed  pyramid  tract,  and  the  tract  of  Goll's 
column. 
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The  dwsal  cord  (Fig.  5049,  D13  to  D3)  is  throughout 
characterized  by  a  relative  diminution  of  the  gray  sub- 
stance, which  appears  in  the  typical  H  shape,  with  at- 
tenuated horns  and  small  cell  groups.  A  prominent 
feature  is  the  presence  throughout  its  extent  of  that  pale 
area  in  the  gray  known  as  Clarke's  vesicular  column. 
A  lateral  spur  is  very  distinct  on  the  dorso-lateral  part  of 
the  ventral  horn,  and  sometimes  spoken  of  as  the  lat- 


Pia.  6058.— Diagram  of  Segmental  Relations  of  Cord.  The  nidal  origins 
are  represented  as  separate  masses,  which  is  not  true  to  nature,  though 
necessary  to  elucidate  the  text.  A,  Ventral  or  anterior  roots  ;  O,  dor- 
sal or  posterior  roots  with  their  ganglia.  In  nature  the  ends  of  these 
roots,  A  and  O,  become  united  :  here,  for  diagrammatic  purposes,  they 
are  separated.  The  segmental  structures  are  represented  by  shading, 
the  non-segmental  ones  by  sharp  lines.  The  feathered  arrows  indicate 
the  course  of  simple  or  segmental  reflexes,  beginning  at  the  dorsal 
root  (C),  entering  the  dorsal  horn  (PC),  crossing  to  the  ventral  or 
anterior  horn  (AC),  through  the  intra-cinereal  associating  bundle 
(ass),  and  leaving  the  cord  through  the  ventral  or  anterior  roots  (A). 
To  simplify  matters,  the  non-segmental  centripetal  tracts  are  represent- 
ed as  located  in  the  dorsal  part,  the  centrifugal  tracts  in  the  ventral 
aspect  of  the  cord.  1  represents  a  long  motor  tract  originating  higher, 
and  continuing  lower,  than  the  level  of  the  four  segments  ideally  repre- 
sented ;  3.  3,  i,  represent  long  tracts,  terminating  in  the  ventral  horn 
of  three  segments ;  5\  5,  represent  an  associating  tract  connecting 
superimposed  segments ;  6,  7,  represent  centripetal  sensory  tracts 
which  pass  the  segments,  originating  lower  and  terminating  higher 
than  they ;  10,  11,  such  tracts  originating  in  the  dorsal  horn  of  two 
segments  ;  9, 9\  two  associating  tracts  uniting  superimposed  segments. 

eral  horn.  The  white  substance  continues  increasing 
cephalad,  but  very  slightly  ;  the  main  increase  is  due  to 
the  addition  of  the  direct  cerebellar  tract. 

The  cervical  enlargement  practically  begins  with  the 
first,  or  most  cephalic  dorsal  segment,  and  extends  to  the 
fourth  cervical  segment,  inclusive.    The  general  outline 


is  transversely  oval,  both  the  gray  and  the  white  sub- 
stances undergo  a  sudden  increase.  The  gray  horns  have 
a  more  slender  and  graceful  outline  than  in  the  lumbar 
region,  and  the  white  substance  is  at  least  twice  the 
square  area  of  that  of  the  first  lumbar  level.  The  dorsal 
septum  is  consequently  half  as  deep  again  as  in  the  latter 
situation.  A  collateral  sulcus,  indistinctly  marked  in 
the  middle  dorsal  levels,  increases  in  distinctness  in  the 
cervical,  and  as  we  pass  further  cephalad.  All  the  great 
known  fibre  systems  are  represented  in  the  white  col- 
umns. 

The  upper  cervical  cord  shows  the  same  relations  of  the 
white  columns,  which  continue  increasing  ;  but  owing  to 
a  collapse  of  the  gray,  similar  to  that  observed  in  passing 
from  the  lumbar  to  the  dorsal  levels  (Fig.  5049,  C2),  the 
general  contour  becomes  more  round. 

The  myelo-cerebral  transition  area  extends  from  the 
level  of  the  upper  cervical  nerve  pair  to  the  clavse.  The 
cord  shows  its  greatest  volume  of  white  substance  here, 
as  all  the  great  tracts,  whether  centripetal  or  centrifugal, 
increase  in  area  cephalad.  At  the  same  time  the  ventral 
horn  becomes  smaller,  while  the  caput  gelatinosum  un- 
dergoes a  great  development,  and  the  neck  of  the  dorsal 
horn  becoming  elongated,  the  foimer  becomes  situated 
more  laterad  (Fig.  5049,  C.  1).  It  is  the  increasing  volume 
of  the  dorsal  white  columns  that  drives  the  dorsal  cornua 
aside.  The  reticular  processes  are  also  increased  in  num- 
ber and  area.  The  strands  of  the  crossed  pyramid  tract 
insinuate  themselves  among  these  processes,  and  breaking 
through  the  body  of  the  gray  matter  so  as  to  decapitate 
the  ventral  horn,  they  cross  the  median  line  to  apply 
themselves  ecto-ventrad  of  the  direct  pyramid  tract. 
The  united  pyramid  tract  thus  causes  a  ventral  promi- 
nence or  column  on  the  oblongata,  to  which  it  owes  its 
name.  After  the  translocation  of  the  pyramid  tract  the 
column  of  GoU  and  the  comma-shaped  area  of  the  col- 
umn of  Burdach  end  in  two  gray  masses,  the  corre- 
spondingly named  nuclei,  and  the  spinal  type  of  struct- 
ure becomes  gradually  abolished,  although  some  of  its 
ingredients  may  be  identified  for  considerable  distances 
cephalad  in  the  oblongata,  and  even  in  the  pons.  The 
transition  from  the  cord  to  the  oblongata  is  epitomized 
in  the  following  table  : 


Cord  Stuctures. 
Dorsal  or  post-septum. 
Column  of  GoU. 

Column  of  Burdach. 
Ascending  root  of   trigemi- 
nus. 
Caput  gelatinosum. 
Direct  cerebellar  tract. 


Crossed  pyramid  tract. 

Reticular  processes. 
Ventral  horn. 

Ventral  fissure. 


Ventral   or   white    commie- 
sure. 


Dorsal  or  gray  commissure. 


Central  canal. 
Dorsal  nerve-roots. 


Accessory  nerve-roots. 
Ventral  nerve-roots. 


Condition  in  Oblongata. 
Becomes  a  true  fissure. 
Inflated  by   its  nuclear  termination  be- 
comes the  clavffi. 
Includes  a  nucleus  of  the  same  name. 
Continued  and  augmented. 

Continued  and  augmented. 

Moves  more  and  more  dorsad,  and  masses 
itself  more  compactly  to  merge  into  the 
restif  orm  column  eventually. 

Decussates  and  is  subtracted  from  the  lat- 
eral to  become  added  to  the  ventral  col- 
umn. 

After  interruption  by  pyramid  tract  be- 
come augmented. 

Becomes  reduced  to  a  rudiment,  from 
which,  as  a  starting-point,  the  mesal  ac- 
cessory olive  arises. 

Becomes  shallower,  the  pyramid  decussa- 
tion taking  place  at  its  floor  ;  cephalad 
of  this  it  becomes  the  ventral  or  inter- 
pyramidal  fissure  of  the  oblongata. 

"Undergoes  a  rapid  increase  and  becomes 
identified  with  the  decussation  of  the 
pyramids. 

Becomes  augmented  ;  at  the  part  where 
the  ventral  horn  wa.<?  decapitated  the 
hypoglossal  nidus,  and  in  a  more  latero- 
dorsal  situation  the  vagus  nidus,  is 
found. 

Continued,  to  eventually  open  in  the 
fourth  ventricle. 

Absent ;  more  cephalad  the  sensory  and 
vegetative  rootlets  of  the  lateral  mixed 
system  may  be  regarded  as  their  ana- 
logues. 

Continued  in  a  corresponding  situation. 

Represented  by  the  hypoglossal  roots. 


Each  spinal  segment  is  composed  of  two  sets  of  ele- 
ments. One  of  these  is  strictly  segmental ;  its  gray  and 
white  tissues  are  in  direct  relation  to  the  nerve-roota 
which  are  connected  with  that  segment.     The  gray  mat- 
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ter  in  whicli  these  roots  terminate,  the  rootlets  them- 
selves, and  the  intra-cinereal  tracts  "which  mediate  reflex 
relations,  have  this  character.  But  most  of  the  strands 
of  the  white  columns  are  not  segmental,  they  simply  trav- 
erse the  segment  to  terminate  in  segments  situated  more 
caudad,  if  centrifugal ;  with  segments  more  cephalad,  or 
even  with  cerebral  centres,  if  centripetal.  To  illustrate 
this,  let  us  assume  a  segment  in  the  cervical  region.  The 
motor  (ventral)  and  sensory  (dorsal)  roots  of  the  seventh 
cervical  pair,  the  ventral  and  dorsal  gray  from  which 
these  roots  arise,  are  the  segmental  morphological  ele- 
ments of  that  level,  and,  physiologically  speaking,  repre- 
sent the  reflex  functions  of  the  corresponding  somatic 
segment.  The  pyramid  tract,  exposed  on  a  cross-section 
at  this  level,  is  not  segmental,  as  it  runs  caudad  to  the 
next  succeeding  levels,  and  in  its  greater  part  represents 
innervations  of  lumbar  and  sacral  segments.  In  like 
manner  the  column  of  Goll,  exposed  on  cross-section  in 
this  level,  has  no  physiological  relations  to  cervical  nerve- 
roots  or  cervical  gray  matter.  It  is  in  relation  with 
sacral  and  lumbar  segments,  and  merely  traverses  the 
cervical  segment  to  reach  a  higher  cephalic  destination. 
It  is  therefore  necessary,  in  studying  the  anatomy  of  a 


Fig.  5059. — Diagram  of  Thi-ee  Transsections  of  the  Human  cord  :  at  A, 
the  Lumbar ;  B,  the  Cervical ;  and  C,  the  Myelo-cerebral  Transition  Ee- 
gion.  The  gray  substance  is  represented  by  an  absolutely  black  area  ; 
the  crossed  pyramid  tract  by  crossed  lines  ;  the  direct  pyramid  tract  by 
vertical  lines ;  the  comma-shaped  area  in  Burdach's  column  by  horizon- 
tal lines  ;  the  tract  of  the  column  of  Goll  by  round  open  spaces ;  the 
direct  cerebellar  tract  by  dots. 

given  spinal  segment,  to  discriminate  between  the  true 
segmental  part,  which,  crudely  expressed,  may  be  re- 
garded as  a  reflex  apparatus,  and  the  non-segmental  part, 
which  represents  more  complex  associated,  or  even  cere- 
bral, innervations.  Among  the  tracts  of  each  segment 
which  add  to  the  volume  of  the  spinal  cord  in  the  en- 
largements are  those  of  the  ventral  commissure.  This 
commissure  is  more  voluminous  in  the  enlargements  than 
in  the  remainder  of  the  cord.  The  intersegmental,  or 
short  longitudinal  tracts,  are  similarly  more  numerous  in 
the  enlargements,  consequently  the  increased  bulk  of  the 
cord  in  the  enlargements  is  not  alone  due  to  the  greater 
volume  of  the  entering  nerve-roots,  the  greater  mass  of 
the  gray  substance,  but  also  to  a  local  increase  in  the 
white  columns. 

The  non-segmental  or  great  longitudinal  tracts,  in  so  far 
as  they  are  connected  with  the  architecture  and  mechan- 
ism of  the  brain,  have  been  already  considered  in  the 
article  on  Brain  Histology.  It  remains  to  describe  their 
spinal  relations  in  various  levels,  and  to  consider  those 
tracts  whose  cerebral  relations  are  as  yet  unknown. 


The  area  occupied  by  the  cerebro-spinal  fibre  systems  is 
indicated  in  Fig.  5059.  It  is  there  shown  that  all  these 
tracts  increase  cephalad,  occupying  a  greater  area  in  the 
myelo-cerebral  transition  (C)  than  in  the  cervical  enlarge- 
ment (B),  and  in  the  latter  than  in  the  lumbar  region  (A). 
In  the  latter  only  the  tract  of  the  column  of  Goll,  and 
the  crossed  part  of  the  pyramid  tract,  are  represented. 
The  direct  cerebellar  and  direct  pyramid  tracts  are  added 
in  the  dorsal,  and  the  comma-shaped  area  of  Burdach's 
column  in  the  cervical  regions. 

The  dorsal  white  columns  of  each  side  are  usually  dis- 
tinguished as  the  column  of  Goll  (slender  column, /wraj- 
culvs  gracilis)  and  that  of  Burdach  (wedge-shaped  column, 
funiculus  cuneatus).  In  the  greater  extent  of  the  cord 
they  can  be  readily  recognized  by  means  of  the  sulcus 
collateralis,  or  a  septum  which  represents  the  latter. 
Further,  the  column  of  Goll  has  a  distinctly  different 


Fio.  B060.— Diagram  of  Transsection  of  Cord  In  Cervical  Bnlargement 
(after  Edinger),  showing  Segmental  and  Non-segmental  Tracts  in  their 
Root  Relations.  1,  2,  Direct  fibres  connecting  with  proper  substance  of 
the  dorsal  horn  ;  4,  mesal  tract  connecting  with  the  columns  of  Clarke ; 
3,  tracts  which  ascend  and  descend  some  distance  in  the  coJunjn  of 
Burdach,  whose  destiny  is  not  clearly  known,  but  some  of  which  enter 
the  column  of  Goll ;  5,  a  ventral  root^fibre  derived  from  the  direct 
pyramid  tract,  through  the  ventral  commissure  ;  6,  one  derived  from 
the  opposite  ventral  horn  through  the  same  commissure  ;  7,  one  de- 
rived from  a  ventral  horn-cell  of  the  same  side,  with  reflex  intra-cinereal 
crossed  tract,  indicated  by  a  dark,  and  a  direct  (homolateral)  tract 
indicated  by  a  broken,  line,  which  latter  extends  to  the  dorsal  horn  ;  8, 
root-fibre  from  a  cell  with  undemonstrable  central  connection ;  9,  a 
fibre  derived  from  a  multipolar  cell,  under  the  dominion  of  the  crossed 
pyramid  tract ;  10,  a  direct  root-fibre  from  the  crossed  pyramid  tract ; 
5,  8,  and  10  are  supposititious  tracts,  and  their  existence  is  disputed. 


tinge,  even  in  the  fresh  cord,  and  assumes  a  darker  color 
in  carmine  than  the  column  of  Burdach.  In  the  lower 
part  of  the  lumbo-sacral  enlargement  it  appears  to  orig- 
inate as  a  triangular  area  on  either  side  of,  and  at  some 
distance  from,  the  dorsal  septum,  and  to  grow  out  of  the 
gnarled  and  twisted  fasciculi  resulting  from  the  inter- 
twining of  longitudinal  and  l-oot-flbres.  Whether  it  orig- 
inates directly  from  the  root-fibres,  or  indirectly  after 
interruption  in  the  gray  substance,  is  not  yet  determined  ; 
but  this  is  positively  known  :  1.  The  tract  of  the  column 
of  Goll  atrophies,  if  the  lower  extremity  of  the  same  side 
be  amputated.  2.  It  atrophies  and  degenerates  in  an  as- 
cending direction.  3.  It  receives  no  demonstrable  acces- 
sion of  fibres  above  the  lumbar  enlargement.  4.  It  runs 
cephalad  to  terminate  in  the  nucleus  of  the  same  name. 
5.  That  nucleus  is  connected  with  the  interolivary  tract ; 
lesion  of  which  latter,  it  Is  generally  admitted,  produces 
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disturbance  of  sensation.  6.  The  only  form  of  sensation 
which  decussates  at  the  myelo-cerebral  transition  is  ex- 
perimentally (Brown-Sequard)  known  to  be  the  muscular 
sense.  From  all  this  it  is  inferred  that  the  tract  of  the 
column  of  Goll  represents  the  muscular-sense  projection 
for  the  lower  extremity  of  the  same  side. 

The  column  of  Burdach,  unlike  that  of  Goll,  does  not 
present  a  physiological  unit.  The  longest  and  best  in- 
dividualized tract  in  it  is  represented  on  cross-section  by 
a  comma-shaped  area  (Fig.  5059,  B  and  C).  It  origi- 
nates in  the  cervical  enlargement,  increases  cephalad,  and 
terminates  in  the  nucleus  of  the  column  of  Burdach.* 
From  its  resemblance  in  structure,  its  participation  in 
disease,  and  its  analogy  in  termination  with  the  tract  of 


TSe^tc 


Pig.  5061.— Diagram  lUastrating  the  same  Belations  as  Fig.  6060,  in 
Longitndinal  Projection.  EivXere  Trur2ei=dorsal  root ;  Vordere  Wur- 
seZ=:ventral  root;  ForderAorTiaeH^ multipolar  element  in  ventral 
horn ;  CoZ«7n7iat)e«=elements  of  Clarke's  columns  ;  Vordere-Seiten- 
8ira7tgreste=TeinnaLnta  of  antero-lateral  column ;  Kteinhim^Seiten- 
Urang-Bahn=Avi:^ct  cerehellar  tract  (it  is  much  too  far  ventrad  in  the 
diagram)  ;  Fy7'amidenbahn=cTo^iieii  pyramid  tract  ;  Hintertiom— 
dorsal  horn  ;  Zarter-strang=col\imn  of  Goll :  Ketlsirang=co\umTi  of 
Burdach.  The  figures  relating  to  the  various  divisions  of  the  dorsal 
roots  are  as  follows :  1,  2,  descending  radicles  connecting  with  the 
essential  elements  of  the  dorsftl  horn,  al^o  ascending  radicles  having 
the  same  course ;  4,  rootlets  of  the  (topographically  speaking)  mesal 
division  entering  the  columns  of  Clarke,  from  which  the  direct  cere- 
bellar tract  {Kleinhirn-SeUenstrang-Bahn)  originates.  The  same  nu- 
meral connected  with  the  ventral  root  Indicates  a  reflex  or  intra- 
cinereal  tract. 

Goll's  column,  it  is  to  be  inferred  that  it  represents  the 
muscular-sense  projection  for  the  upper  extremity. 

The  direct  cerebellar  tract  lies  on  the  periphery  of  the 
cord,  and  in  direct  contactwith  the  pia,  intervening  be- 
tween it  and  the  crossed  pyramid  tract  (Fig.  5059,  B  and 
C).  Only  where  it  is  absent,  as  in  the  lumbo-sacral  en- 
largement, does  the  crossed  pyramid  tract  come  in  con- 
tact with  the  pia.  It  nearly  reaches  the  dorsal-root  entry, 
and  extends  on  an  average  over  one-half  to  two-thirds  of 
the  periphery  of  the  lateral  column.  On  a  cross-section 
it  is  seen  that  delicate  nerve-bundles,  originating  in  the 
columns  of  Clarke,  traverse  the  gray  substance,  the 
pyramid  tract,  and  spreading  out  fan-shaped,  enter  and 

•  Whether  in  one  or  both  its  divisions  the  author  is  unable  to  state. 


build  up  the  direct  cerebellar  tract.  Inasmuch  as  the 
columns  of  Clarke  are  themselves  in  relation  with  the 
dorsal  roots,  it  follows  that  they  are  to  be  regarded  as  an 
interrupting  station  for  a  continuous  tract,  beginning  in 
certain  dorsal  nerve-roots  and  terminating  in  the  cere- 
bellum— for  to  the  cerebellum  (see  Brain  Histology)  the 
direct  cerebellar  tract  eventually  extends  as  an  ingredient 
of  the  restiform  column.  Fig.  5060  shows  this  rela- 
tion in  transsection,  and  Pig.  5061  in  longitudinal  pro- 
jection. One  unexplained  fact  is,  that  although  seg- 
mentally  the  columns  of  Clarke  belong  to  the  dorsal 
region,  in  atrophy  experiments  they  seem  to  be  under  the 
dominion  of  d6rsal  lumbo-sacral  roots.  They  waste  with 
disease  of  these  roots  and  after  amputations.  Opinion 
as  to  their  function  varies,  as  stated  in  the  article  on 
Brain  Histology. 

Besides  the  direct  cerebellar  and  the  crossed  pyramid 
tracts,  which  make  up  the  dorsal  and  greater  part  of  the 
lateral  column,  there  is  a  narrow  rim  of  white  substance 
just  sufficient  to  prevent  the  crossed  pyramid  tract  from' 
coming  in  contact  with  the  dorsal  horn  and  dorsal  roots. 
It  is  assigned  a  special  position  under  the  dominion  of  the 
dorsal  root  ;  its  further  relations  are  unknown.  There 
are  a  number  of  fibre  systems  contained  in  the  zonal 
white  surrounding  the  dorsal  horn,  described  by  Lis- 
sauer,  and  in  the  gray  substance  itself,  described  by  Pal, 
whose  exact  significance  is  yet  to  be  determined.  Our 
knowledge  of  the  destination  of  the  greater  part  of  the 
fibres  of  Burdach's  column,  and  of  the  ventral  part  of 
the  lateral  column,  is  equally  uncertain.  The  triangular 
tract  of  Helweg,  referred  to  in  the  article  on  Brain  His- 
tology, appears  either  in  juxtajiosition  with,  or  the  most 
ventral  part  of,  the  antero-lateral  tract  described  by 
Gowers,  Sherrington,  and  Toothe.  As  described  by  the 
latter,  it  occupies  a  peripheral  zone  continuous,  as 
.     it  were,  with  the.  area  of  the  direct  cerebellar  tract, 

JiUii<^      in  transsection. 

.2%cZ  E.  O.  Spitzka. 

SPINAL  CORD  :  ACUTE  AND  CHRONIC  MYELITIS. 

Acute  Myelitis. — Etiology. — Acute  myelitis  is  not  an 
uncommon  disease,  though  very  little  is  known  concern- 
ing its  predisposing  factors.  With  the  exception  of  cer- 
tain special  varieties,  it  is  usually  a  disease  of  early 
adult  life,  and  grows  more  infrequent  in  middle  and  old 
age.  The  male  sex  seems  to  be  much  more  predisposed 
than  the  female.  Thus,  among  33  cases  under  my  obser- 
vation there  were  30  males  and  13  females.  This  dis- 
crepancy is  probably  owing  to  the  greater  frequency  of 
the  exciting  causes  among  males.  Whether  myelitis  is 
more  frequent  in  families  suifering  from  a  neuropathic 
taint  is  more  than  doubtful,  though  this  has  been 
claimed  by  some  writers. 

The  exciting  causes  of  myelitis  are  numerous.  The 
most  frequent  one,  in  the  writer's  experience,  has  been 
exposure  to  cold  and  wet.  Thus,  the  disease  is  observed 
not  infrequently  after  a  debauch,  if  the  patient  has  been 
compelled  to  sleep  on  the  damp  ground,  or  lie  in  the 
gutter,  etc.  It  may  also  result  from  working  in  ditches, 
or  even  from  a  brief  exposure  to  wet  and  cold.  The 
modus  operandi  of  exposure  in  the  production  of  myelitis 
is  entirely  unknown,  although  numerous  experiments 
have  been  made  to  solve  the  question. 

Traumatism  plays  a  much  less  considerable  part  in  the 
etiology  of  this  disease.  The  injury  may  be  inflicted  di- 
rectly upon  the  spinal  cord,  as  the  result  of  gunshot  and 
stab  wounds,  direct  blows  to  the  back,  or  even  blows  on 
the  head.  Injury  to  adjacent  parts  may  also  lead  to  mye- 
litis. For  example,  in  one  of  the  writer's  cases  an  injuiy 
to  the  back  gave  rise  to  a  myositis  in  the  erector  spinas 
muscle,  attended  with  suppuration.  After  a  long  inter- 
val the  pus  made  its  way  along  the  roots  of  the  spinal 
nerves,  through  the  intervertebral  foramina,  to  the  pia 
mater,  where  it  set  up  an  acute  meningitis,  and  then  ex- 
tended to  the  substance  of  the  cord,  setting  up  myelitis. 
A  certain  amount  of  myelitis  always  attends  spinal  men- 
ingitis, but  it  is  usually  confined  to  the  outer  layers,  and 
does  not  produce  any  notable  symptoms. 

Myelitis  is  also  a  frequent  result  of  injuries  to  the 
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spine  (fractures,  dislocations,  etc.)  wliich  are  attended 
•with  direct  pressure  on  the  cord  ;  or  it  may  occur  in 
spinal  concussion,  when  there  is  no  evidence  of  injury  to 
the  external  parts.  In  the  latter  form,  however,  the  mye- 
litis is  more  apt  to  be  subacute  or  chronic. 

Compression  -  myelitis  is  also  observed  quite  often, 
usually  as  the  result  of  Pott's  disease,  more  rarely  of 
cancer  or  other  tumors  of  the  vertebrse.  In  Pott's  para- 
plegia the  inflammation  rarely  results  from  direct  pres- 
sure of  the  bones,  but  usually  from  that  of  a  secondary 
pachymeningitis,  externa  and  interna. 

Attention  has  been  directed  in  recent  times  to  myelitis, 
commonly  of  the  disseminated  variety,  occurring  after  in- 
fectious diseases,  usually  small-pox,  but  also  after  ty- 
phoid fever,  diphtheria,  puerperal  fever,  etc.  This  is  also 
claimed  by  many  writers  with  regard  to  syphilis,  but  our 
own  experience  does  not  corroborate  this  very  strongly. 
Barlow  reports  a  case  of  disseminated  myelitis  occurring 
during  the  eruptive  stage  of  measles,  and  which  proved 
fatal  on  the  eleventh  day  of  that  disease.  The  occur- 
rence of  myelitis  during  the  course  of  phthisis  is  very 
often  noticed,  but  the  connection  between  the  two  affec- 
tions has  not  been  clearly  determined.  To  one  point, 
however,  we  desire  to  call  attention,  viz.,  that  tubercu- 
losis of  the  spinal  dura  and  pia  mater  is  much  more  com- 
mon than  is  generally  believed.  We  have  found  it  fre- 
quently in  cases  of  tubercular  cerebral  meningitis,  and  in 
two  cases  the  tubercles  projected  inward  from  the  spinal 
pia  mater  to  such  an  extent  as  to  cause  considerable 
softening.  Perhaps  the  development  of  tubercles  within 
the  substance  of  the  cord  may  also  occur  at  times,  and 
thus  serve  to  explain  the  frequency  of  the  disease  during 
the  course  of  pulmonary  tuberculosis. 

We  may  here  state  that  certain  cases  of  acute  myelitis 
are  regarded  by  some  writers  as  an  infectious  process,  re- 
sulting from  the  action  of  bacteria.  But  this  view  is  a 
mere  hypothesis,  for  which  no  proof  has  hitherto  been 
offered. 

A  considerable  number  of  cases  have  been  reported, 
in  which  the  disease  was  attributed  to  excessive  fatigue. 
For  example,  it  has  been  noticed  in  soldiers  after  forced 
marches,  and  is  then  supposed  to  be  due  to  overaction  of 
the  spinal  cord. 

Toxic  myelitis  is  also  observed  occasionally  after 
poisoning  with  arsenic,  lead,  phosphorus,  sulphide  of 
carbon,  and  vegetable  poisons. 

Much  stress  was  formerly  laid  upon  the  effect  of  as- 
cending neuritis  in  the  production  of  myelitis  after  dis- 
ease of  the  bladder,  kidneys,  etc.  This  mode  of  origin 
must  be  extremely  rare.  There  is  no  doubt  that,  in  many 
cases  which  have  been  regarded  as  belonging  to  this  cate- 
gory, the  disease  of  the  urinary  tract  was  secondary  to 
that  of  the  spinal  cord. 

Finally,  in  a  considerable  proportion  of  cases,  we  are 
unable  to  discover  any  adequate  cause  for  the  develop- 
ment of  the  disease. 

Clinical  History. — Acute  myelitis  is  rarely  preceded 
by  prodromal  manifestations,  unless  this  term  be  applied 
to  the  first  symptoms  of  the  beginning  inflammation. 
In  rare  cases  there  is  a  feeling  of  general  malaise,  slight 
shivering  .sensations,  or  a  distinct  chill,  and  there  may 
even  be  a  certain  degree  of  mild  delirium  ;  even  general 
convulsions  have  been  noticed  at  the  onset  of  acute  dorsal 
myelitis,  and  still  more  often  in  cervical  myelitis.  Marked 
febrile  movement  is  not  often  noticeable,  however  acute 
the  inflammation  may  be.  There  are  several  varieties  of 
acute  myelitis,  the  symptoms  of  which  differ  somewhat 
in  numerous  details. 

The  onset  of  acute  myelitis  varies  considerably  in  its 
degree  of  suddenness.  In  rare  cases  it  begins  as  quickly 
as  an  attack  of  cerebral  apoplexy.  The  patient  sud- 
denly feels  a  sense  of  weight  in  his  lower  limbs,  this 
increases,  and  at  the  end  of  a  few  minutes  the  limbs 
are  paralyzed.  Or  the  onset  extends  over  a  week  or  more. 
At  first  a  feeling  of  numbness,  or  of  pins  and  needles, 
is  felt  in  the  soles  of  the  feet ;  this  gradually  spreads  up 
the  limbs,  accompanied  by  increasing  weakness  of  the 
parts,  perhaps  by  severe  pains  in  the  muscles,  particularly 
the  calves  of  the  legs,  or  by  painful  spasms  of  the  mus- 


cles. Then  the  ansEsthesia  and  motor  paralysis  continue 
to  increase,  sometimes  irainterruptedly,  sometimes  by 
fits  and  starts,  until  they  have  attained  their  greatest  in- 
tensity. The  paralysis  may  be  so  complete  that  the 
patient  is  unable  to  move  even  the  toes  to  the  slightest 
extent. 

Pain,  in  the  spinal  column  is  not  a  pronounced  symp- 
tom, nor  do  the  patients,  as  a  rule,  complain  much  of 
tenderness  in  this  region.  The  pains  in  the  paralyzed 
muscles,  sometimes  in  the  joints,  are  extremely  violent 
in  certain  cases,  so  that  we  have  even  seen  this  condition 
mistaken  for  acute  articular  rheumatism.  These  pains 
may  continue  during  the  entire  acute  stage  of  the  disease. 
A  more  constant  symptom  is  the  cincture  feeling,  a 
term  applied  to  a  painful  sense  of  constriction  around 
the  abdomen,  or  thorax,  varying  according  to  the  site  of 
the  disease  in  the  spinal  cord ;  this  is  usually  attended 
with  circumscribed  tenderness  over  the  corresponding 
portion  of  the  spine.  The  cincture  feeling  is  sometimes 
described  by  the  patients  as  very  narrow,  like  a  cord  or 
thin  ribbon  ;  sometimes  it  is  as  broad  as  the  hand. 

In  the  majority  of  cases  the  pains  in  the  limbs  dis- 
appear as  the  paralysis  becomes  more  pronounced,  but  in 
some  instances  they  persist,  even  despite  complete  motor 
and  sensory  paralysis  (anaesthesia  dolorosa).  When  the 
pains  in  the  limbs  are  severe  they  are  usually  attended 
with  spasm  or  contracture  of  the  affected  muscles. 

The  bladder  and  bowels,  especially  the  former,  are 
usually  implicated  at  an  early  period.  The  patient  first 
experiences  ditficulty  in  passing  water  (paralysis  of -the 
detrusor),  and  must  strain  a  good  deal  to  start  the  flow. 
Finally,  the  paralysis  of  the  detrusor  may  become  com- 
plete, and  the  use  of  the  catheter  becomes  necessary.  Or 
the  sphincter  also  becomes  paralyzed,  and  incontinence 
results  from  overflow.  The  bowels  are  affected  in  a 
similar  way,  though  less  frequently.  At  first  there  is 
constipation,  sometimes  attended  with  extreme  tympa- 
nites, from  paralysis  of  the  muscular  coat  of  the  bowels. 
Or  the  stools  may  pass  away  involuntarily,  and,  if  anaes- 
thesia is  profound,  this  occurs  without  the  patient's 
knowledge.  In  many  cases,  however,  the  functions  of 
the  bowels  are  quite  undisturbed  throughout  the  entire 
course  of  the  disease.  Even  when  voluntary  evacuations 
are  completely  lost,  the  action  of  the  bowels  may  some- 
times be  stimulated  by  reflex  means,  as  by  the  passage 
of  a  catheter  into  the  bladder,  the  irritation  of  the  per- 
ineum, etc. 

The  cutaneous  and  tendon  reflexes  vary  according  to 
the  exact  site  of  the  disease.  Trophic  .symptoms  are  not 
an  important  feature  in  myelitis,  apart  from  the  atrophy 
of  muscles  seen  in  inflammation  of  the  anterior  horns 
of  the  cervical  and  lumbar  enlargements.  They  are 
observed  most  frequently  in  the  integument.  Vesicular 
eruptions  sometimes  appear  upon  the  paralyzed  parts,  and 
there  may  also  be  excessive  desquamation  of  the  outer 
layers  of  the  skin.  The  formation  of  bed-sores,  which 
sometimes  occurs  at  such  an  early  period  as  to  indicate 
their  trophic  origin,  will  be  considered  later.  We  may 
also  call  attention  to  the  fact  that  the  changes  in  the 
urine,  which  are  so  common  in  this  disease,  are  regarded 
by  some  writers  as  the  result  of  trophic  changes  in  the 
secreting  structures  of  the  kidneys. 

Enlargement  and  tenderness  of  the  knee-joints,  some- 
times attended  with  distinct  effusion,  occur  rarely,  and 
their  interpretation  is  obscure.  We  have  also  found  a 
similar  "rheumatoid"  condition  in  the  ankle-joints  in 
a  few  cases  of  myelitis. 

Gowers  reports  a  remarkable  case  of  trophic  disturb- 
ance in  a  patient  suffering  from  subacute  myelitis,  in 
which  the  myelitic  symptoms  were  complicated  by  cellu- 
litis of  the  lower  part  of  the  abdomen.  At  the  autopsy 
no  local  cause  of  the  cellulitis  could  be  discovered. 

Vaso-motor  symptoms  are  more  frequent  than  the 
trophic  changes,  but  possess  little  clinical  importance. 
The  temperature  of  the  paralyzed  parts  is  often  changed. 
At  first  it  is  sometimes  increased,  but  later,  as  a  rule,  it 
is  decidedly  lower  than  that  of  other  parts  of  the  body. 
Pitting  of  the  limbs  from  slight  subcutaneous  cedema  is 
also  not  infrequent. 
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The  disease  may  be  arrested  at  any  period  during  its 
course,  and  may  then  terminate  slowly  in  complete  re- 
covery. This  is  possible  even  after  all  the  limbs  are 
completely  paralyzed,  and  after  extreme  wasting  of 
muscles  has  taken  place.  As  a  general  thing,  however, 
recovery  is  incomplete.  In  the  majority  of  cases  ad- 
vance is  made  to  a  certain  point,  and  then  a  standstill 
takes  place  at  which  the  patient  remains  for  years.  In 
some  of  these  cases,  however,  further  improvement  is 
possible  even  after  a  long  interval,  during  which  the  pa- 
tient has  remained  in  statu  quo.  In  the  majority  of 
instances,  however,  the  non-fatal  cases  terminate  in  the 
condition  known  as  spastic  paraplegia.  The  lower  limbs 
gradually  become  more  and  more  rigid,  until  finally 
each  limb  is  moved  as  if  it  were  one  solid  body.  The 
feet  cannot  be  flexed,  the  toes  are  shuffled  across  the 
floor,  and  the  pelvis  must  be  raised  further  from  the 
ground,  in  order  to  prevent  the  toes  from  catching  in  the 
floor.  The  limbs  offer  a  decided  resistance  to  passive 
motion.  The  tendon  reflexes  are  often  enormously  in- 
creased. Ankle  clonus  often  develops  spontaneously  if 
the  patient,  while  sitting  down,  happens  to  bear  his 
weight  on  the  front  part  of  the  foot. 

In  much  rarer  cases  the  limbs  become  contractured  in 
flexion,  the  thighs  upon  the  abdomen,  the  legs  on  the 
thighs,  the  feet  on  the  legs.  At  the  same  time  the 
thighs  are  usually  adducted  strongly  upon  one  another, 
so  that  one  thigh  is  drawn  forcibly  across  the  other.  In 
these  cases  bed  sores  are  very  apt  to  develop  at  the  points 
at  which  the  limbs  come  constantly  in  contact  with  one 
another.  The  patients  very  often  suffer  from  intense 
pains  in  the  contractured  limbs,  especially  when  an  at- 
tempt is  made  to  overcome  the  contracture.  At  other 
times  the  pains  come  on  spontaneously  in  violent  parox- 
ysms, which  are  usually  very  difficult  to  control. 

Death  occurs  generally  from  extension  of  the  inflam- 
mation upward,  and  implication  of  the  muscles  of  respi- 
ration ;  from  gradual  exhaustion,  resulting  usually  from 
the  formation  of  bed-sores  ;  or  from  disease  of  the  kid- 
neys consequent  upon  cystitis  following  paralysis  of  the 
bladder. 

Bed-sores  develop  over  the  sacrum,  and  are  caused  not 
alone  by  the  protracted  pressure  on  this  part  of  the  body, 
but  also  by  soiling  from  urine  and  faeces,  which  is  pre- 
vented with  difiiculty  in  many  cases.  In  certain  severe 
cases  of  inflammation  of  the  lumbar  enlargement  they 
may  occur  at  a  very  early  period,  and  then  seem  to  be 
due  directly  to  trophic  changes  in  the  skin. 

With  proper  care  and  treatment  the  bed-sores  may  re- 
main confined  to  the  integument,  but  not  infrequently 
they  extend  more  deeply,  spread  to  the  bones,  and  give 
rise"  to  pysemia  ;  or,  as  we  have  also  seen,  the  inflamma- 
tion extends  through  the  sacral  foramina,  and  sets  up  a 
rapidly  fatal  meningitis. 

The  occurrence  of  cystitis  is  also  an  important  symp- 
tom. Perhaps  in  the  majority  of  cases  it  results  from  the 
introduction  of  foul  catheters,  but  it  may  also  develop 
when  such  a  cause  cannot  be  discovered.  The  danger 
in  this  condition  consists  in  the  secondary  development 
of  acute  interstitial  nephritis,  as  the  result  of  the  intro- 
duction of  bacteria  along  the  ureter  from  the  decompos- 
ing urine  in  the  bladder.  This  complication  usually 
proves  rapidly  fatal,  but  the  writer  has  seen  a  few  cases 
in  which  the  post-mortem  appearances  warranted  the 
belief  that  the  morbid  condition  in  the  kidneys  may  sub- 
side. In  such  cases,  however,  death  was  the  result  of 
another  attack  of  the  same  kind.  But,  on  the  whole, 
the  renal  affection  seems  to  be  a  rare  cause  of  death, 
even  if  the  cystitis  remains  unchanged  for  a  long  time. 

Close  study  of  the  symptoms  enables  us  to  localize  the 
lesion  very  accurately  in  cases  of  transverse  myelitis. 

In  myelitis  of  the  lower  part  of  the  lumbar  enlarge- 
ment the  motor  paralysis  is  confined  to  the  muscles  sup- 
plied by  the  sciatics  (gluteal  region,  posterior  thigh'group, 
and  all  the  leg  muscles,  with  the  exception  of  the  tibia- 
lis anticus).  The  sensory  disturbances  (complete  or  in- 
complete anaesthesia)  extend  over  the  entire  lower  limbs, 
with  the  exception  of  the  parts  supplied  by  the  obturator 
and  crural  nerves  (anterior  and  inner  portion  of  thigh). 


Reflex  movements  in  the  paralyzed  parts  are  abolished. 
The  sphincter  ani  is  paralyzed.  "When  the  lesion  is  a 
severe  one  the  paralyzed  muscles  undergo  atrophy,  and 
degeneration  reaction  is  observed. 

In  a  lesion  of  the  upper  part  of  the  lumbar  enlarge- 
ment the  motor  and  sensory  paralysis  involves  the  lower 
limbs  completely. 

In  a  lesion  of  the  dorsal  cord  more  or  less  complete 
motor  and  sensory  paral3'sis  is  observed  in  the  lower 
limbs  throughout,  the  anaesthesia  extending  upward  to 
the  intercostal  nerves  given  off  at  the  site  of  the  lesion. 
The  bladder  and  rectum  are  paralyzed.  The  muscles 
undergo  very  little  or  no  atrophy,  and  the  electrical  reac- 
tions are  unchanged.  The  cutaneous  and  tendon  refiexes 
are  increased  on  account  of  the  abolition  of  the  inhibi- 
tory influence  from  the  brain. 

In  a  complete  transverse  lesion  of  the  cervical  cord  the 
paralysis  affects  all  the  limbs  ;  when  the  transverse  lesion 
does  not  cut  across  the  entire  cord  the  paralysis  may  be 
confined  to  the  upper  limbs  (cervical  paraplegia).  The 
muscles  of  the  trunk  are  also  involved  in  these  cases,  and 
this  process  is  a  great  source  of  danger  to  life  on  account 
of  the  resulting  interference  with  respiration.  In  lesions 
of  the  lower  part  of  the  cervical  enlargement  the  inter- 
costals  are  paralyzed.  If  the  lesion  extends  higher  the 
diaphragm  also  becomes  paralyzed,  from  implication  of 
the  nucleus  of  the  phrenic  nerves.  As  a  general  thing 
the  muscles  do  not  undergo  atrophy,  because  the  disease 
usually  proves  rapidly  fatal.  When  the  cilio-splnal  cen- 
tre is  involved  we  may  observe  dilatation  or  contraction 
of  the  pupil,  according  as  the  centre  in  question  is  irri- 
tated or  paralyzed. 

Optic  neuritis  has  also  been  observed  in  rare  cases  of 
myelitis  of  other  parts  of  the  cord  (usually  of  the  dissem- 
inated variety),  but  its  relation  to  the  spinal  inflammation 
is  not  clear.  The  neuritis  and  myelitis  probably  are  ef- 
fects of  the  same  underlying  cause. 

In  lesions  of  the  upper  cervical  cord  the  symptoms  are 
similar  to  those  just  described,  except  that  they  are  bet- 
ter marked  ;  but  in  these  cases  the  disease  is  apt  to  spread 
into  the  medulla  oblongata,  and  to  involve  certain  of  the 
cerebral  nerves.  The  following  brief  abstract  will  illus- 
trate the  history  of  acute  myeUtis  of  the  upper  cervical 
cord,  extending  into  the  medulla  oblongata. 

A.  B contracted  syphilis  two  months  ago.     At  the 

present  time  he  presents  a  roseola,  and  is  suffering  from 
slight  sore  throat.  On  November  12th  he  had  sexual  in- 
tercourse while  standing.  During  the  same  night  he 
complained  of  an  uneasy  feeling  in  the  legs,  and  of 
slight  numbness  in  the  tips  of  both  middle-fingers  and  in 
the  feet.  On  the  next  day  he  walked  up  five  flights  of 
stairs  twice,  then  the  legs  began  to  feel  heavy.  He 
managed  to  get  about  his  room  on  the  following  day 
(Saturday),  but  on  Sunday  morning  was  unable  to  rise 
from  bed.  At  my  first  visit  (November  16th,  6  p.m.)  I 
found  the  patient  in  the  following  condition  :  Almost 
complete  paralysis  of  the  lower  limbs  ;  slight  motion  of 
the  thighs  ;  a  little  reflex  action  from  the  soles  ;  numb- 
ness of  the  entire  limbs.  He  could  hold  his  water,  but 
after  it  began  to  flow  was  unable  to  check  it.  Very 
marked  paralysis  of  the  upper  limbs,  especially  the  right 
limb,  but  most  movements  could  be  performed  slowly ; 
partial  anesthesia  of  the  upper  limbs  and  trunk,  none  of 
the  face  ;  voice  a  trifle  hoarse  ;  temperature,  normal ;  res- 
pirations, 16  ;  pulse,  84  and  of  good  quality.  The  patient 
does  not  use  the  diaphragm  in  breathing,  but  can  do  so 
quite  well  voluntarily.  He  says  that  he  sometimes  has 
difficulty  in  breathing,  and  can't  cough  as  well  as  yester- 
day. 

November  17th,  9  a.m. — Passed  a  bad  night,  unable 
to  sleep  at  all ;  whenever  he  was  about  to  doze  off  had 
to  struggle  for  breath  ;  had  one  bad  attack  of  dyspnoea 
which  lasted  three  hours.  No  reflex  from  the  soles  of  the 
feet ;  power  absolutely  lost  in  lower  limbs  ;  also  worse 
in  upper  limbs,  particularly  the  right ;  sensation  more 
blunted ;  passed  a  large  quantity  of  urine  at  5  a.m.  Res- 
piration, 20  ;  pulse,  90  ;  respirations  interrupted  occasion- 
ally by  a  long  breath  ;  more  difficulty  in  breathing  ;  still 
moves  the  diaphragm  voluntarily,  but  not  so  vigorously  as 
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last  night.  Speech  is  more  hoarse,  the  vowels  are  not 
enunciated  very  clearly.  Slight  anaesthesia  of  the  left 
side  of  the  face,  paresis  of  the  left  internal  rectus,  also 
of  the  right  side  of  the  face.  He  has  double  vision  over 
a  small  area  a  little  to  the  left  of  the  median  line  on  the 
horizontal.  All  the  right  facial  muscles  are  paretic  ;  he 
is  unable  to  close  the  right  eye  entirely. 

November  17th,  8  p.m. — Condition  unchanged,  has 
slept  at  intervals,  once  for  half  an  hour  at  a  stretch. 

November  18th,  10  a.ji. — Left  pupil  slightly  dilated, 
but  reacts  to  light ;  left  side  of  face  not  so  numb  ;  pare- 
sis of  internal  rectus  improved  ;  no  double  vision  ;  enun- 
ciates vowels  more  distinctly.  Paralysis  of  the  limbs  is 
a  little  more  marked  ;  no  reflex  from  soles  ;  urine  passed 
freely.  During  the  night  had  severe  pain  between  the 
shoulders  ;  respiration,  22  ;  pulse,  86  ;  diaphragm  not  so 
active,  but  respiration  easy. 

November  18th,  9  p.m. — Respiration,  33,  and  more  la- 
bored ;  diaphragm  weaker  ;  pulse,  84  and  weaker.  Skin 
cool  and  covered  with  cold  sweat ;  looks  a  little  bluish  ; 
face  flushed  ;  patient  looks  excited  and  talks  a  good  deal 
— says  "  he  is  off  his  nut  because  he  has  taken  too  much 
brandy  ; "  pupils  normal ;  speech  more  dilBcult,  vowels 
less  distinct ;  does  not  swallow  so  well.  The  patient 
died  at  five  o'clock  the  following  morning,  after  increas- 
ing difficulty  in  breathing. 

Varieties. — Very  little  need  be  added  with  regard  to 
the  special  forms  of  myelitis  after  our  detailed  account 
of  the  history  of  transverse  lesions. 

Westphal's  disseminated  myelitis,  in  which  the  inflam- 
mation appears  in  scattered  foci,  separated  by  healthy 
tissue,  has  not  been  studied  very  thoroughly.  The 
symptoms  generally  begin  less  brusquely,  and,  unless 
several  foci  of  inflammation  are  closely  approximated  to 
one  another  so  that  the  cord  is  practically  cut  across  by 
the  lesion,  they  point  distinctly  to  a  focal  lesion.  For 
example,  a  small  focus  in  the  cervical  enlargement  may 
cause  paralysis  of  one  arm,  perhaps  of  the  leg  on  the 
same  side  ;  while  another  focus  in  the  lumbar  enlarge- 
ment may  cause  paralysis  of  one  or  both  legs,  etc. 
Much  depends  in  such  cases  on  the  close  observation  of 
the  sequence  of  symptoms  and  on  the  etiology  (chiefly 
acute  infectious  diseases  and  syphilis).  It  must  be  con- 
fessed, however,  that  the  literature  of  disseminated  mye- 
litis is  very  scanty,  and  that  most  of  our  knowledge  con- 
cerning it  is  purely  hypothetical. 

Compression  myelitis  is  the  term  applied  to  inflamma- 
tion of  the  spinal  cord  secondary  to  compressing  lesions 
outside  of  the  cord  (caries,  cancer,  or  exostoses  of  the 
vertebrae,  erosion  of  vertebrae,  and  pressure  of  an  aneu- 
rism), or  to  tumors  of  the  cord  itself,  which  give  rise  to 
compression  of  adjacent  parts.  This  form  of  myelitis  is 
usually  very  slow  in  its  onset,  but  inasmuch  as  some 
cases  begin  abruptly,  we  will  devote  a  little  attention  to 
it  under  the  heading  of  acute  myelitis. 

It  would  be  a  mistake,  however,  to  regard  all  cases 
usually  included  under  this  head  as  really  the  result  of 
compression.  In  Pott's  disease,  for  example,  we  find, 
as  a  rule,  that  the  disease  of  the  bone  has  given  rise  to 
peripachymeningitis,  and  also  to  pachymeningitis  which, 
together  with  the  narrowing  of  the  canal  incident  to  the 
displacement  of  the  vertebrae,  causes  compression  of  the 
cord  and  secondary  inflammation.  But  in  not  a  few 
cases  of  Pott's  paraplegia  we  find  that  the  vertebral  dis- 
placement has  occurred  in  such  a  way  that  compression 
of  the  cord  is  not  produced,  and  that  the  amount  of 
meningeal  thickening  is  too  slight  to  produce  compres- 
sion. In  such  cases  we  may  attribute  the  myelitis  to  the 
direct  irritation  of  the  cord  by  the  products  of  meningeal 
inflammation. 

In  the  majority  of  cases  compression-myelitis  is  the 
result  of  Pott's  disease,  and  the  lesion  is  situated  in  the 
dorsal  region.  In  this  condition  the  disease  is  often 
preceded  by  symptoms  of  irritation  of  the  roots  of  the 
nerves  by  the  diseased  bone  or  membranes,  consisting 
of  a  cincture  feeling  around  the  abdomen  and  chest,  or 
pains  in  the  legs  ;  sometimes  there  is  an  eruption  of 
herpes  zoster  upon  the  trunk  or  lower  limbs.  It  is  a  pe- 
culiar feature  of  this  condition  that  the  occurrence  of 


paralysis  may  be  preceded  for  quite  a  while  by  a  marked 
exaggeration  of  the  knee  jerk  and  ankle  clonus.  In  the 
same  way,  these  symptoms  may  persist  for  a  long  time 
after  the  recovery  of  motor  power. 

After  the  motor  paralysis  has  developed,  the  symptoms 
differ  in  no  respect  from  those  of  ordinary  transverse 
myelitis,  except  that  there  is  usually  a  much  greater  dis- 
crepancy between  motor  and  sensory  paralysis,  the  latter 
being  very  often  entirely  absent.  The  paralysis  exhibits 
very  little  tendency  to  extend  beyond  the  parts  origi- 
nally involved.  In  a  certain  proportion  of  cases  the 
lower  limbs  become  contractured — the  thighs  flexed  on 
the  abdomen,  the  legs  on  the  thighs — or  shooting  pains 
in  the  lower  limbs  become  a  prominent  feature  of  the 
disease.  To  judge  from  his  own  experience,  the  writer 
is  inclined  to  believe  that  this  condition  is  particularly 
apt  to  develop  when  the  myelitis  is  the  result  of  irrita- 
tion of  the  cord  rather  than  of  compression  by  morbid 
products. 

When  the  compression  myelitis  is  the  result  of  cancer 
of  the  vertebree,  pains  in  the  lower  limbs  and  trunk  are 
extremely  distressing,  and  if  cutaneous  sensation  is  abol- 
ished at  the  same  time,  the  condition  is  known  as  an- 
aesthesia dolorosa.  Apart  from  the  excessive  violence  of 
the  pains,  this  paraplegia  dolorosa  cannot  be  distin- 
guished from  other  forms  of  compression  mj^elitis. 

Diffuse  central  myelitis  is  another  rare  variety  of  the 
disease,  in  which  the  lesion  is  confined  chiefly  to  the 
central  gray  matter  of  the  cord.  It  generally  begins 
very  suddenly  with  anaesthesia  and  loss  of  power  in  the 
lower  limbs.  The  evidences  of  a  severe  cord  lesion  soon 
become  manifest.  The  motor  paralysis  rapidly  becomes 
complete,  the  cutaneous  reflexes  and  the  knee  jerk  are 
soon  lost,  the  muscles  undergo  rapid  atrophy  and  present 
degeneration  reaction  at  an  early  period.  The  bladder 
is  paralyzed  from  the  start,  and  ugly  bed-sores  soon  form 
over  the  sacrum.  Then  the  paralysis  and  anaesthesia 
rapidly  extend  upward,  involving  the  intercostal  muscles 
and  upper  limbs.  Finally,  the  muscles  of  deglutition  and 
the  diaphragm  are  attacked,  and  speedy  death  ensues. 
The  entire  course  of  the  disease,  indeed,  presents  a  picture 
of  malignancy  which  is  rarely  found  in  other  forms  of 
myelitis;  In  rare  cases  the  acute  symptoms  subside  and 
the  disease  passes  into  a  chronic  stage,  but  a  certain  de- 
gree of  doubt  attaches  to  the  diagnosis  in  cases  which  do 
not  terminate  fatally. 

In  concluding  the  clinical  history  of  myelitis  we  will 
refer  briefly  to  a  mode  of  termination  which  has  been 
unnoticed  by  the  majority  of  writers.  In  a  number  of 
cases  which  have  come  under  our  observation  the  disease 
appeared  to  begin  as  a  transverse  myelitis  ;  but  the  symp- 
toms cleared  up  in  great  part,  and  then  merged  into  those 
of  locomotor  ataxia  or  multiple  sclerosis.  In  the  fol- 
lowing case — by  no  means  the  most  striking  one — we 
were  fortunate  enough  to  obtain  a  post-mortem  ex- 
amination. 

J.  D ,  thirty-five  years  of  age,  married  ;   entered 

Randall's  Island  Hospital  on  September  4,  1883.  The 
patient  gives  no  evidence  of  syphilis  ;  habits  regular. 

The  present  illness  has  lasted  nine  months ;  it  began 
with  ptosis  of  the  right  eye  ;  shortly  afterward  he  began 
to  have  shooting  pains  in  the  legs  and  arms.  In  a  few 
weeks  he  had  to  quit  work  on  account  of  the  pains  and 
weakness  in  the  lower  limbs.  About  five  months  ago 
the  patient  got  so  weak  that  he  was  unable  to  walk,  and 
had  trouble  in  holding  his  water. 

Present  condition  (October  4,  1883). — Patient  walks 
with  assistance,  but  has  a  characteristic  heel  gait,  and 
must  watch  the  movements  of  his  feet  ;  he  reels  to  and 
fro  when  standing  with  the  eyes  closed. 

AnEEsthesia  and  analgesia  are  present  below  Scarpa's 
triangle  in  both  thighs  and  legs  ;  patellar  reflexes  absent. 
Slight  inco-ordination  of  upper  limbs,  and  some  numb- 
ness of  the  fingers.  Partial  ptosis  of  right  eye  ;  both 
pupils  very  much  dilated,  and  react  poorly  to  light  ;  optic 
papillae  unchanged  ;  special  senses  normal.  The  dyna- 
mometer is  forced  to  forty  by  the  right  hand,  to  thirty- 
six  by  the  left  hand. 

October  24th.— Had  a  pulmonary  haemorrhage  ;  dul- 
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ness  and  a  few  moist  rS,les  over  the  upper  lobe  of  left 
lung. 

The  motor  power  of  the  lower  limbs  improved  con- 
siderably, but  the  inco-ordination  rapidly  grew  worse, 
the  limbs  jerking  in  every  direction  when  any  voluntary 
movement  was  attempted.  There  was  very  marked  ema- 
ciation, but  the  muscular  power  finally  appeared  to  be 
normal  compared  with  the  amount  of  muscular  tissue  re- 
tained. The  ptosis  disappeared  almost  entirely ;  sight 
remained  normal.  The  phthisis  continued  to  advance, 
and  the  patient  died  January  7,  1885,  without  the  devel- 
opment of  any  fresh  symptoms  on  the  part  of  the  nervous 
system. 

Microscopic  examination  of  the  spinal  cord  showed 
exquisite  sclerosis  of  the  posterior  columns  (enormous 
increase  of  the  neuroglia  and  of  nuclei),  together  with  a 
general  increase  of  connective-tissue  elements  in  the  re- 
maining portions  of  the  cord,  with  the  exception  of  the 
gray  matter,  which  seemed  to  be  perfectly  normal.  In 
addition,  the  blood-vessels  of  the  posterior  columns  were 
very  much  dilated,  and  their  walls  were  exceedingly  thick- 
ened, particularly  the  adventitia,  in  which  the  nuclei  were 
enormously  increased.  The  nuclei  around  the  central 
canal  were  increased  in  number,  and  there  seemed  to  be, 
also,  an  increase  of  fibrous  tissue  in  this  locality.  Here 
and  there  in  the  other  columns  of  the  cord  were  seen  blood- 
vessels which  also  presented  a  considerable  increase  of 
nuclei. 

Pathological  Anatomt. — In  a  good  many  cases  of 
acute  myelitis  no  change  in  the  structure  of  the  cord  is 
visible  to  the  naked  eye.  Sometimes  the  diseased  parts 
are  softened,  and  their  color  is  changed.  The  cord  cuts 
less  firmly  than  in  the  normal  state,  the  cut  surface  pro- 
jects as  if  the  cord  were  too  large  for  the  enveloping  pia 
mater,  and  the  normal  differentiation  between  the  white 
and  gray  matter  becomes  less  distinct  or  is  entirely  ef- 
faced. The  entire  surface  has  a  reddish  tinge,  sharply 
defined  reddish  streaks  (distended  blood-vessels)  are  often 
seen,  particularly  in  the  white  matter  ;  and  here  and  there 
we  occasionally  notice  minute  red  specks  (capillary  he- 
morrhages). In  some  cases  these  haemorrhages  form  the 
most  marked  change  to  the  naked  eye,  and  the  cut  sur- 
face has  a  bright  red,  or,  at  a  later  stage,  chocolate  color 
(hsemorrhagic  myelitis).  The  degree  of  softening  varies 
between  very  wide  limits.  In  some  cases  it  is  entirely 
absent,  in  others  it  is  so  pronounced  that  the  diseased 
part  of  the  cord,  but  particularly  the  gray  matter,  is  dif- 
fluent and  flows  out  like  cream. 

Microscopic  examination  is  usually  necessary  in  order 
to  be  certain  of  the  presence  of  myelitis.  It  is  still  a 
mooted  question  whether  the  changes  begin  in  the  blood- 
vessels or  in  the  parenchymatous  tissues  of  the  cord,  but 
it  is  more  than  probable  that  the  primary  changes  occur 
in  the  vessels. 

The  blood-vessels  (small  arteries,  veins,  and  capillaries) 
are  distended  with  blood,  the  walls  increased  in  thick- 
ness, and  the  nuclei  have  undergone  proliferation. 
"White  and  red  blood-corpuscles  are  found  in  abun- 
dance within  the  sheaths  of  the  vessels  and  the  adjacent 
parts  of  the  nervous  tissues.  The  cellular  elements  of 
the  neuroglia  are  also  increased  in  size,  and  are  much 
more  numerous  than  usual.  In  addition,  granulo-fatty 
cells  are  found  in  great  numbers.  These  cells  often  con- 
tain one  or  more  drops  of  myelin,  and  are  the  result  of 
fatty  degeneration  of  white  blood-globules,  which  may 
or  may  not  absorb  myelin.  They^  are  not  characteristic 
of  myelitis,  but  are  also  found  in  softening  from  any 
cause.  It  is  probable  that  the  neuroglia  cells,  when  they 
undergo  proliferation,  also  take  part  in  the  production  of 
these  granular  corpuscles.  The  granulo-fibrillar  part  of 
the  neuroglia  also  undergoes  proliferation,  and  becomes 
much  more  prominent  than  in  the  normal  state. 

The  most  important  changes  are  found  in  the  nerve- 
fibres  and  ganglion  cells.  The  medullary  substance  of 
the  former  coagulates  into  clumps  of  varying  size,  which 
gradually  become  smaller  and  smaller,  and  are  flnally 
converted  into  fatty  granules.  The  most  common  change 
in  the  axis-cylinders  consists  of  dilatation,  which  sorne- 
times  assumes  enormous  proportions,  but  is  not  distrib- 


uted uniformly  over  the  entire  length  of  the  fibre.  In 
addition,  the  axis-cylinder  loses  the  faint  striation  which 
it  originally  possesses,  and  in  severe  cases  it  finally  un- 
dergoes complete  disintegration. 

The  first  change  noticed  in  the  ganglion  cells  is  the  in- 
creasing homogeneity  of  their  finely  granular  contents, 
which  is  always  associated  with  some  change  in  chemi- 
cal constitution,  as  shown  by  the  fact  that  they  stain  less 
clearly  with  coloring  reagents.  The  cell  contents  assume 
more  of  a  yellowish,  brownish  color,  the  processes  seem 
to  retract  and  become  thicker,  the  cell  becomes  rounded, 
and  the  nucleus  grows  more  indistinct.  Finally,  the 
cell  may  shrivel  up,  and  be  converted  into  a  small,  shape- 
less mass,  which  usually  contains  an  excess  of  pigment. 
Vacuolffi  are  often  found  in  the  cells,  but  doubt  has  been 
cast  upon  the  ante-mortem  development  of  this  condition. 
The  corpora  amylacea  are  often  increased  very  much  in 
numbers,  but  this  is  not  characteristic  of  inflammation. 

The  majority  of  authors  are  agreed  that  severe  inflam- 
matory changes  cannot  be  recovered  from.  This  does 
not  seem  to  be  in  accord  with  the  writer's  experience, 
that  almost  complete  recovery  may  occur  in  certain  cases 
in  which  the  clinical  history  has  pointed  indubitably  to 
a  very  severe  and  extensive  inflammation  of  the  spinal 
cord. 

In  extremely  rare  cases  acute  myelitis  terminates  in 
the  formation  of  one  or  more  small  abscesses  in  the  cord. 
The  usual  termination  is  by  the  development  of  an  ex- 
cessive aulount  of  neuroglia  tissue.  The  development  of 
cysts  as  the  result  of  absorption  of  the  fluidified  nervous 
structure  is  also  a  rare  termination. 

"With  regard  to  the  secondary  degenerations  of  the  cord, 
which  are  found  after  myelitis,  we  refer  to  page  5b8, 
Vol.  VI. 

Diagnosis.  — Acute  myelitis  must  be  distinguished  from 
meningitis.  The  latter  affection  is  very  much  rarer, 
apart  from  those  cases  in  which  it  is  associated  with  in- 
flammation of  the  cerebral  pia  mater,  than  acute  myelitis. 
In  the  former  the  pains  in  the  back  and  limbs,  the  cramps 
in  the  muscles,  and  hypercesthesia,  are  much  more 
marked  than  in  myelitis,  and  usually  persist  for  a  much 
longer  lime.  Paralytic  symptoms  are  not  well  marked, 
and  the  bladder  and  rectum,  as  a  rule,  are  unaffected. 
In  myelitis,  on  the  other  hand,  the  initial  irritative  symp- 
toms are  often  entirely  absent,  or,  in  the  very  large  ma- 
jority of  cases,  soon  give  place  to  anesthesia  and  motor 
paralysis.  "With  the  exception  of  certain  cases  of  in- 
flammation of  the  cervical  cord,  fever  is  usually  absent 
or  slight  in  myelitis  ;  in  meningitis  there  may  be  .decided 
febrile  movement. 

In  two  cases  we  have  seen  acute  myelitis  mistaken  for 
acute  articular  rheumatism — once  in  a  child  suffering 
from  compression  myelitis  of  Pott's  disease,  another  time 
in  an  adult  with  extremely  acute  dorsal  myelitis.  In  both 
patients  the  joints  of  the  lower  limbs  were  very  tender 
on  pressure,  and  in  the  adult  there  was  high  fever.  In 
the  former,  however,  examination  of  the  spine  revealed 
a  well-marked  kyphos,  the  loss  of  power  was  dispropor- 
tionate to  the  apparent  severity  of  the  pain,  and  the  ten- 
don reflexes  were  greatly  exaggerated.  In  the  latter  the 
patient  also  suffered  from  rapid  pulmonary  phthisis, 
which  explained  the  high  fever  ;  the  pains  were  not  con- 
fined to  the  joints,  but  were  also  marked  in  the  muscles, 
and  the  lower  limbs  were  anesthetic  (.anesthesia  dolo- 
rosa). 

Hysteria  is  sometimes  mistaken  for  myelitis,  especially 
when  it  occurs  in  young  females  ;  or  idee  versa,  myelitis 
is  sometimes,  though  less  frequently,  regarded  as  hyster- 
ical paraplegia.  The  occurrence  or  other  undoubted  evi- 
dences of  hysteria  is  an  important  point  in  diagnosis  ;  but 
too  much  stress  should  not  be  laid  upon  this  feature,  since 
it  must  be  remembered  that  hysterical  individuals  are  also 
liable  to  be  attacked  by  myelitis.  The  etiology  should  also 
betaken  into  consideration,  and,  in  the  absence  of  any  of 
the  causes  previously  mentioned,  the  diagnosis  of  mye- 
litis in  a  young  female  should  be  looked  upon  with  sus- 
picion. In  hysterical  cases,  however,  the  evidences  of 
serious  organic  lesions  of  the  cord  are  always  wanting. 
There  is  no  pronounced  wasting  of  muscles,  no  change 


488 


REFEEENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Spinal  Cord. 
Spinal  Cord. 


in  their  electrical  excitability,  no  loss  of  power  of  the 
bladder  and  rectum.  On  careful  observation,  moreover, 
it  is  often  found  that  the  apparent  paralysis  varies  in 
different  positions  of  the  body,  and  that  there  are  sudden 
changes  in  motility  which  remain  inexplicable  on  the 
theory  of  an  organic  disease  of  the  cord. 

The  diagnosis  from  hemorrhage  of  the  cord  is  usual- 
ly easy,  except  in  cases  of  haemorrhagio  or  apoplectiform 
myelitis,  when  the  symptoms  have  come  on  with  extreme 
rapidity.  Hfemorrhage  into  the  spinal  cord  is  extremely 
rare,  except  as  the  result  of  injury.  The  symptoms  of 
motor  paralysis  attain  their  utmost  severity  at  once,  and 
then,  unless  the  hsemorrhage  is  situated  high  in  the  cer- 
vical region,  begin  to  improve  slowly  up  to  a  certain 
point.  With  the  exception  of  the  suddenness  of  the  on- 
set, and  the  previous  occurrence  of  traumatism,  there  is 
really  no  means  of  differentiating  spinal  hfemorrhage 
from  acute  myelitis.  In  the  majority  of  cases,  indeed, 
the  haemorrhage  is  followed  by  myelitis,  either  as  the  re- 
sult of  the  injury  to  the  elements  of  the  cord  from  the 
traumatism,  or  of  the  irritation  excited  by  the  clot. 

Acute  central  myelitis  is  sometimes  distinguished  with 
difficulty  from  Landry's  paralysis.  In  the  latter  disease, 
whose  pathological  anatomy  is  unknown,  sensory  symp- 
toms are  unimportant,  or  may  be  entirely  absent.  The 
motor  paralysis  begins  in  the  lower  limbs,  but  extends 
in  a  few  days  to  the  upper  limbs,  and  then  to  the  cen- 
tres for  respiration  and  deglutition,  the  disease  rarely 
lasting  more  than  from  one  to  two  weeks  before  termi- 
nating fatally.  The  electrical  irritability  of  the  paralyzed 
muscles  is  usually  normal,  but  in  certain  doubtful  cases 
diminution  of  faradic  excitability  has  been  reported. 
The  functions  of  the  bladder  and  rectum  are  usually  un- 
disturbed. It  seems  probable,  from  the  histories  of  re- 
cently reported  cases,  that  enlargement  of  the  spleen  is 
quite  a  constant  feature  of  the  disease.  But  despite 
these  numerous  points  of  difference  between  this  disease 
and  myelitis,  the  question  of  diagnosis  will  sometimes 
remain  doubtful  in  those  cases  which  terminate  in  re- 
covery. 

After  the  diagnosis  of  myelitis  has  been  made,  the  ques- 
tion may  arise,  Is  the  spinal  inflammaticn  due  to  press- 
ure ?  This  is  not  always  easy  to  answer.  In  the  ma- 
jority of  cases  of  compression  myelitis  the  primary  lesion 
is  caries  of  the  vertebrae,  and,  as  a  general  thing,  the  de- 
formity of  the  spine  is  so  pronounced  that  there  can  be 
very  little  doubt  with  regard  to  the  diagnosis.  In  Pott's 
paraplegia,  moreover,  the  exaggeration  of  the  cutaneous 
and  tendon  reflexes  is  an  important  sign  which  may  pre- 
cede other  symptoms  for  a  considerable  period,  and  may 
persist  after  other  evidences  of  myelitis  have  disappeared. 
In  addition,  the  sensory  symptoms  are  usually  much 
less  pronounced  than  those  in  the  motor  sphere,  and  may 
even  be  entirely  absent,  despite  complete  paralysis' of  the 
limbs.  In  a  few  cases,  however,  particularly  when  the 
patient  has  been  confined  to  bed  on  account  of  some  other 
disease,  spinal  deformity  may  not  be  noticed,  and  the 
myelitis  is  then  apt  to  be  regarded  as  primary. 

When  compression-myelitis  is  secondary  to  cancer  of 
the  vertebrae,  the  recognition  of  the  nature  of  the  pri- 
mary disease  usually  depends  on  the  presence  of  a  pri- 
mary cancer  in  some  other  part  of  the  body,  on  the  vio- 
lence of  the  pains  in  the  paralyzed  parts  (especially  if 
associated  with  anaesthesia),  and  the  presence  of  a  de- 
formity of  the  spine  which  seems  to  be  due  to  an  irregu- 
lar enlargement  of  the  vertebral  arches  or  lateral  masses. 
It  must  not  be  forgotten,  however,  that  cancer  of  other 
parts  of  the  body  may  be  associated  with  ordinary  verte- 
bral caries.  In  a  case  of  this  kind  recently  under  my 
observation,  I  made  the  diagnosis  of  compression-myeli- 
tis from  vertebral  cancer,  but  the  autopsy  proved  that 
tlie  disease  had  been  an  ordinary  Pott's  paraplegia. 

The  diagnosis  of  the  localization  of  the  inflammation 
in  the  cord  depends  upon  the  grouping  of  symptoms,  for 
which  we  refer  the  reader  to  the  section  on  clinical  his- 
tory. 

Progrwm. — Complete  recovery  from  acute  myelitis, 
with  the  exception  of  the  compression-myelitis  of  Pott's 
disease,  is  a  comparatively  rare  result.     Incomplete  re- 


covery is  by  far  the  most  frequent  termination,  although 
a  fatal  result  is  by  no  means  uncommon.  Other  things 
being  equal,  the  disease  is  more  apt  to  terminate  fatally, 
the  higher  the  location  of  the  lesion  in  the  cord.  If  the 
centre  for  the  phrenic  nerve  has  been  attacked,  as  shown 
by  paralysis  of  the  diaphragm,  recovery  is  extremely 
rare.  The  occurrence  of  bed-sores  is  likewise  of  grave 
import,  particularly  if  they  develop  at  an  early  period. 
When  they  occur  after  the  disease  has  lasted  a  long  time, 
they  often  heal  quite  rapidly  under  suitable  treatment. 
Mild  cystitis  is  so  common  in  myelitis  that  it  can  hardly 
be  regarded  as  aggravating  the  prognosis,  but  in  severe 
cases,  especially  if  the  bladder  is  completely' paralyzed, 
there  is  always  danger  of  the  production  of  acute  inter- 
stitial nephritis.  The  latter  affection  is  almost  inevita- 
blj'  fatal  at  an  early  period,  though,  in  some  cases,  it 
seems  to  pass  into  a  stage  of  quiescence. 

The  prognosis  as  regards  recovery  is  also  so  much  the 
more  impaired  the  greater  the  degree  of  implication  of 
the  gray  matter,  as  evidenced  by  rapid  atrophy  of  the 
paralyzed  muscles  and  degeneration  reaction  in  these 
parts.  But  it  must  also  be  remembered  that  even  the 
most  marked  atrophy  of  the  muscles,  and  complete  aboli- 
tion of  their  electrical  irritability,  does  not  entirely  pre- 
clude the  possibility  of  a  very  satisfactory  degree  of  re- 
covery. I  have  had  under  observation  a  patient  in 
whom  the  limbs  were  completely  paralyzed,  and  wasted 
to  the  extreme,  and  degeneration  reaction  was  present  ex- 
cept in  those  muscles  in  which  no  reaction  could  be  ob- 
tained (even  the  intercostals  were  partly  paralyzed)  ;  and 
yet  this  patient,  at  the  end  of  a  year  and  a  half,  was  able 
to  walk  about  and  to  perform  her  duties  in  such  a  satis- 
factory manner  that  she  requested  her  discharge  from 
the  hospital. 

The  occurrence  of  a  spastic  condition  of  the  lower 
limbs  constitutes  an  almost  insuperable  obstacle  to  any 
further  improvement.  The  degree  of  motor  power 
which  is  acquired  in  these  cases,  however,  is  usually 
quite  considerable,  and  the  patients  are  often  able  to 
move  about  quite  freely,  unless  the  rigidity  of  the  limbs 
is  excessive. 

Pott's  paraplegia  generally  offers  a  favorable  prog- 
nosis, unless  the  vertebral  caries  itself,  or  its  sequelae, 
constitutes  a  serious  menace  to  life.  Improvement  in 
apparently  hopeless  cases  sometimes  comes  on  quite 
suddenly,  and  the  patient  may  recover  even  from  a  num- 
ber of  severe  attacks.  In  these  cases  there  is  always 
danger  of  a  relapse  so  long  as  the  tendon  reflexes  remain 
exaggerated. 

Treatment. — In  order  to  avoid  repetition  this  subject 
will  be  considered  in  connection  with  the  treatment  of 
chronic  myelitis. 

Chkonic  Myelitis. — Etiology. — Chronic  myelitis  is  a 
much  rarer  affection  than  the  acute  or  subacute  form  of 
the  disease.  It  is  well  to  bear  in  mind  that  the  term 
should  not  be  applied  to  those  cases  in  which  a  chronic 
condition  of  paraplegia  is  left  over  as  a  sequel  of  acute 
myelitis.  The  use  of  the  term  is  justifiable  only  when 
the  disease  begins  in  a  slow  and  insidious  manner. 

The  causes  of  chronic  myelitis  are  similar  to  those  of 
the  acute  form.  It  is  generally  held  that  the  difference 
in  the  mode  of  beginning  is  the  result  of  differences  in  the 
intensity  of  the  etiological  factors — for  example,  sudden 
and  violent  exposure  will  produce  acute  myelitis,  long- 
continued  and  less  severe  exposure  will  produce  chronic 
myelitis — but  it  seems  to  me  that  this  view  is  based  on 
theory  rather  than  on  well-estublished  clinical  facts.  In 
traumatic  cases  a  single  traumatism  may  set  up  an  in- 
flammation of  the  cord  which  does  not  make  its  appear- 
ance until  long  after  the  symptoms  of  the  original  injury 
have  subsided.  Perhaps  there  has  been  some  spinal 
pain  for  a  few  days  or  weeks  after  the  injury,  then  the 
patient  feels  entirely  well ;  but  a  few  months  later  the 
signs  of  slowly  advancing  myelitis  make  their  appear- 
ance. 

Syphilis  seems  to  exert  a  considerable  influence  as  a 
predisposing  cause,  but  it  is  questionable  whether  it  acts 
by  simply  making  the  spinal  tissues  more  vulnerable  or 
by  the  production  of  gross  lesions  in  the  vessels  or  mem- 
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branes  of  the  cord.  It  seems  probable,  bowever,  that  in 
a  large  proportion  of  such  cases  the  former  theory  is 
correct,  the  syphilitic  virus  appearing  to  act  as  a  potent 
predisposing  factor,  as  it  does  in  the  production  of  loco- 
motor ataxia. 

Alcoholism  also  appears  to  exercise  great  influence  in 
the  production  of  chronic  myelitis  ;  but  we  must  bear  in 
mind  that  this  vice  is  often  connected  with  repeated  ex- 
posure to  cold  and  wet,  and  to  violence,  and  that  it  is 
difficult  to  decide  between  the  parts  played  by  each  of 
these  factors. 

Bymptoms. — The  symptoms  of  chronic  mj'elitis  are 
very  similar  to  those  of  the  acute  form,  except  that  they 
develop  verj-  slowly  and  insidiously.  In  some  instances 
this  gradual"  course  may  be  interrupted  occasionally  by 
more  or  less  acute  exacerbations.  In  the  majority  of 
cases  the  disease  affects  the  dorsal  region,  and  hence  the 
symptoms  are  those  of  slowly  developing  paraplegia. 
As  in  the  acute  form,  the  sensory  symptoms  are  general- 
ly much  less  marked  than  the  motor  phenomena.  The 
patient  complains  of  formication  and  tingling  in  the  feet, 
or  a  sense  of  numbness  in  the  soles,  so  that  the  floor  does 
not  feel  natural  in  walking.  This  condition  may  last  a 
very  long  time,  although  no  change  in  sensation  can  be 
noticed  objectively  after  the  most  careful  examination. 
Pain  is  not  a  prominent  feature,  although  there  is  often 
complaint  of  a  slight  girdle  feeling  around  the  abdomen. 
Slight,  dull  pains  are  often  felt  in  the  back  and  limbs, 
particularly  after  walking  for  some  length  of  time. 
These  symptoms  may  last  a  long  time  before  any  motor 
weakness  becomes  apparent.  The  patient  notices  that  he 
becomes  more  tired  than  usual  after  walking,  and  finally 
begins  to  drag  the  legs.  Rigidity  of  the  lower  limbs  is 
an  early  and  almost  constant  accompaniment  of  the  loss 
of  power  (spastic  paraplegia).  In  many  cases,  indeed, 
we  have  noticed  a  marked  development  of  this  spastic 
condition  before  any  real  loss  of  power  could  be  de- 
tected. At  the  same  time  the  tendon  reflexes  are  nota- 
bly increased.  In  some  cases  disturbances  of  sensation, 
which  can  be  determined  by  objective  examination,  may 
be  entirely  absent,  and  subjective  sensory  disturbances 
may  also  be  extremely  slight,  or  wanting.  The  symp- 
toms are  then  exactly  similar  to  those  of  so-called  pri- 
mary lateral  sclerosis,  and  may  remain  in  this  stage  for 
several  years  before  the  advent  of  other  symptoms  attests 
the  spread  of  the  disease. 

In  a  very  small  proportion  of  cases,  particularly  in 
those  which  are  due  to  syphilis,  the  lesion  is  confined  to 
a  small  section  of  the  cord,  and,  if  limited  to  one-half, 
may  give  rise  to  the  symptoms  of  spinal  hemiplegia 
(paralysis  of  motion  on  one  side,  paralysis  of  sensation 
on  the  opposite  side).  As  a  general  thing,  however,  the 
lesion  is  not  confined  exactly  to  one-half  of  the  cord,  but 
extends  somewhat  into  the  other  side,  and  motor  and 
sensory  symptoms  are  therefore  observed  in  each  limb, 
although  the  paralysis  of  motion  is  more  marked  in  one, 
that  of  sensation  in  the  other.  In  this  form  of  the  dis- 
ease, sensory  symptoms  (anaesthesia,  pains  in  the  back 
and  limbs)  usually  form  an  important  feature. 

As  a  general  thing,  the  lesion  slowly  spreads  along  the 
cord  in  an  upward  or  downward  direction  (usually  the 
former),  and  other  parts  of  the  body  become  involved. 
The  spread  of  the  disease  may  be  exceedingly  slow,  and 
even  twenty  or  thirty  years  may  elapse  before  the  final 
termination.  In  other  cases  the  chronic  course  may  be 
interrupted  by  acute  exacerbations.  We  have  also  seen 
several  cases  in  which  the  symptoms  of  chronic  myelitis 
appeared  to  merge  later  into  those  of  posterior  sclerosis 
or  multiple  spinal  sclerosis. 

Pathological  Anatomy. — The  pia  mater  over  affected 
parts  of  the  cord  is  often  thickened  and  opaque,  and 
more  firmly  adherent  to  the  underlying  structures.  In 
some  cases  the  cord  itself  may  appear  unchanged,  but 
usually  the  myelitic  portions  are  firm  to  the  feel,  show 
greater  consistence  on  cutting  than  adjacent  parts,  and 
have  a  distinctly  gray  color.  Here  and  there  enlarged 
vessels  are  sometimes  discernible.  In  rare  cases  we  find 
cavities  in  the  cord  (syringomyelia),  the  origin  of  which 
is  still  a  matter  of  discussion.     The  most  generally  en- 


tertained theory  at  the  present  time  is  that  of  the  origin 
of  the  cavities  in  a  gliomatous  new-formation.  Joffroy 
and  Achaid,  however,  have  recently  written  an  excel- 
lent article  in  which  they  maintain,  with  great  ability, 
the  origin  of  these  cavities  as  a  result  of  chronic  mye- 
litis. The  following  is  a  brief  summary  of  their  views  : 
The  cavities  are  of  var3'ing  size  and  shape,  are  situated 
chiefly  in  the  cervical  and  dorsal  regions,  and  almost  ex- 
clusively in  the  gray  matter,  particularly  of  the  poste- 
rior horns.  They  are  not  due  to  dilatation  of  the  central 
canal,  which  is  unchanged  in  some  cases.  The  lesion 
may  affect  one  or  both  sides  of  the  cord ;  the  surround- 
ing tissues  may  be  very  slightly  involved.  A  cavity 
sometimes  occupies  the  centre  of  a  focus  of  myelitis, 
which  extends  by  preference  into  the  lateral  columns. 
Chronic  infiammation  of  the  pia  mater  may  also  be  pres- 
ent. The  writers  believe  that  the  disease  is  due  to 
chronic  myelitis,  because  at  the  upper  and  lower  limits 
of  the  cavernous  lesion  the  appearances  are  simply  those 
of  diffuse  sclerosis,  situated  generally  near  the  central 
canal.  The  cavities  are  due  to  the  fact  that  the  vessels 
in  the  focus  of  inflammation  are  obliterated  by  thicken- 
ing of  their  walls,  or  by  thrombosis,  and  the  resulting 
necrotic  substance  is  absorbed. 

The  microscopical  appearances  are  very  similar  to 
those  left  over  after  acute  myelitis  has  passed  into  the 
chronic  stage.  The  changes  in  the  interstitial  tissue  are 
particularly  noteworthy.  The  granular  condition  of 
the  neuroglia  is  lost,  and  in  its  stead  we  find  a  fibrillated 
tissue,  containing  an  unusually  large  number  of  neurog- 
lia cells  and  round  cells.  The  blood-vessels  are  usually 
very  much  dilated,  their  walls  decidedly  thickened,  and 
their  nuclei  increased  in  number.  The  sheaths  of  the 
vessels  are  apt  to  contain  broken-down  white  and  red 
blood-globules,  pigment,  and  fat-granules. 

The  axis-cylinders  are  found  to  vary  greatly  in  size  ; 
some  of  them  are  remarkably  large,  others  are  very  de- 
cidedly atrophied,  and  have  lost  their  medullary  sheath. 
The  ganglion  cells  contain  an  increased  amount  of 
pigment,  are  diminished  in  size,  and  often  destitute  of 
processes,  and  many  of  them  are  converted  into  shape- 
less masses  in  which  no  definite  structure  is  distinguish- 
able. 

Diagnosis. — The  diagnosis  of  chronic  myelitis  is  usu- 
ally a  comparatively  easy  matter,  and  is  almost  always 
tantamount  to  the  recognition  of  a  slowly  developing 
paraplegia.  It  is  not  so  apt  as  acute  myelitis  to  be  mis- 
taken for  hysterical  paraplegia,  because  the  latter  disease 
usually  begins  much  more  abruptly  than  chronic  mye- 
litis, whicli  may  advance  slowly  for  years.  The  frequent 
occurrence  of  changes  in  the  electrical  excitability  of  the 
muscles  in  chronic  myelitis  is  also  a  distinctive  feature. 

Railway-spine,  when  due  to  chronic  myelitis  or  men- 
ingo-myelitis,  may  prove  a  source  of  great  difficulty  in 
diagnosis,  especially  because  the  element  of  malinger- 
ing so  often  comes  into  play  in  this  condition.  TVhen 
this  factor  can  be  excluded,  the  diagnosis  is  based  on  the 
slow  development  of  symptoms,  at  a  variable  period 
after  the  injury,  which  point  to  disseminated  focal  lesions 
of  the  cord,  irregularly  distributed  paralyses,  various 
parEESthesise,  pain  in  the  spine  and  limbs,  disturbances  of 
micturition,  localized  atrophies  of  muscles.  A  depressed 
and  irritable  condition  of  the  mental  faculties,  with  loss 
of  memory,  is  quite  common  in  this  condition. 

The  diagnosis  of  chronic  compression  myelitis  is  made 
in  the  same  way  as  that  of  the  acute  form,  except  that 
the  symptoms  develop  much  more  slowly.  Acute  exac- 
erbations are  particularly  apt  to  develop  in  this  form  of 
the  disease. 

Chronic  myelitis  can  only  be  distinguished  from  the 
persistent  paraplegia  left  over  after  an  acute  attack,  by 
the  history  of  the  onset  of  the  illness.  When,  for  any 
reason,  the  patient  is  unable  to  furnish  the  previous  his- 
tory, the  diagnosis  is  impossible. 

Tumors  of  the  spinal  cord  or  its  membranes  are  rare, 
and  their  differential  diagnosis  from  chronic  myelitis  is 
extremely  difficult.  The  clinical  history  of  the  former 
consists  essentially  of  symptoms  of  irritation  of  the  nerve- 
roots,  followed  by  those  of  compression  of  the  cord.     In 
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some  cases,  however,  the  latter  precede  the  former.  The 
compression  of  the  nerve-roots  sometimes  lasts  for  years 
before  the  evidences  of  compression  of  the  cord  make 
their  appearance.  Probably  the  most  important  point 
in  the  differential  diagnosis  is  the  great  variation  in  the 
severity  of  the  symptoms  which  is  sometimes  noticed. 
In  addition,  it  is  found  not  infrequently  that  the  first 
evidences  of  compression  of  the  cord  occur  in  the  form 
of  spinal  hemiplegia,  owing  to  the  fact  that  the  tumor 
often  develops  first  in  one  lateral  half  of  the  cord. 

Prognom. — The  prognosis  of  chronic  myelitis  is  al- 
ways grave.  Even  chronic  compression  myelitis,  which 
presents  the  most  favorable  prospects  among  the  differ- 
ent forms  of  the  disease,  rarely  terminates  in  recovery. 
Unless  the  slow  course  of  the  spinal  inflammation  is  in- 
terrupted by  acute  exacerbations,  the  patient  may  linger 
for  years.  The  longest  lease  of  life  is  enjoyed  in  those 
cases  of  transverse  myelitis  in  which  the  disease  does  not 
extend  up  the  cord.  The  greatest  danger  in  these  cases 
arises  from  the  development  of  cystitis  and  secondary 
interstitial  nephritis. 

In  the  syphilitic  forms  of  chronic  myelitis  we  are 
sometimes  able  to  secure  u,  fair  degree  of  recovery,  es- 
pecially if  treatment  is  begun  before  the  disease  has  ex- 
tended across  the  entire  section  of  the  cord.  But  even 
here  it  will  be  found  that  complete  recovery  is  rarely 
practicable. 

It  is  held  by  many  writers  that  cases  of  railway-spine, 
which,  as  we  have  stated,  is  probably  due  to  chronic 
myelitis  and  meningo-myelitis,  usually  recover  ;  but  this 
statement  does  not  agree  with  the  experience  of  the  ma- 
jority of  unbiassed  observers. 

Treatment. — The  treatment  of  acute  and  chronic  mye- 
litis win  be  considered  under  this  heading,  because  the 
treatment  of  the  latter  form  is  similar  to  that  of  the  se- 
quelae of  acute  myelitis. 

The  most  important  indication  is  to  secure  as  absolute 
rest  in  bed  as  is  possible  under  the  circumstances.  As 
soon  as  any  symptoms  make  their  appearance  which 
suggest  the  onset  of  myelitis,  the  patient  should  take  to 
bed  and  remain  in  the  recumbent  position.  The  wants 
of  nature  should  be  attended  to  witli  the  aid  of  the  bed- 
pan, in  order  to  avoid,  as  much  as  possible,  movement 
during  the  acts  of  urination  and  defecation.  This  is,  in 
our  eyes,  by  far  the  most  important  remedial  agent  at 
our  command.  It  is  often  difficult  to  determine  at  what 
period  it  is  best  to  allow  the  patient  to  begin  to  exercise 
the  paralyzed  limbs,  but  it  is  alwaj'S  better  to  err  on  the 
safe  side.  We  have  seen  very  marked  improvement  in 
a  number  of  apparently  hopeless  cases,  in  which  this  plan 
had  been  faithfully  carried  out  for  a  year  to  a  year  and 
a  half. 

Contracture  of  the  tendo  Achillis  is  a  very  common 
sequel  of  all  forms  of  myelitis,  and  it  has  been  suggested 
to  me  by  one  of  my  colleagues  that  the  pressure  of  the 
bedclothes  upon  the  feet  may  exercise  some  influence 
in  the  production  of  this  unfortunate  symptom.  In  or- 
der to  obviate  this,  the  bedclothes  may  be  suspended  on 
a  barrel  hoop  placed  across  the  lower  part  of  the  bed. 
But  the  contracture  will  develop,  despite  this  precaution, 
in  a  considerable  number  of  cases. 

Next  to  rest,  cleanliness  is  all-important,  because  its 
neglect  is  very  apt  to  result  in  the  production  of  bed- 
sores. This  usually  necessitates  the  most  careful  nurs- 
ing. The  external  genitalia  and  gluteal  regions  must 
be  frequently  washed,  and  thoroughly  but  gently  dried. 
At  the  slightest  indication  of  the  development  of  a  bed- 
sore, an  air-ring  should  be  placed  under  the  buttocks, 
care  being  taken  that  the  joints  of  the  ring  are  not  sharp. 
If  the  evidences  of  dermatitis  are  not  relieved  speedily 
in  this  way,  the  patient  should  be  placed  on  a  water-bed. 
When  a  bed-sore  has  formed,  we  know  of  no  better  treat- 
ment than  Brown-Sequard's  method  of  application  of 
cracked  ice  followed  by  a  flaxseed  poultice.  This  may 
be  followed  by  dusting  with  iodoform,  or,  if  the  sore  is 
too  large,  the  application  of  a  simple  carbolated  oint- 
ment. 

The  bladder  must  be  carefully  looked  after.  If  the 
patient  can  urinate  In  the  prone  position,  even  after  con- 


siderable effort,  he  should  be  encouraged  to  do  so,  in  or- 
der to  obviate  the  necessity  of  catheterization.  But  the 
latter  must  be  resorted  to  at  once,  as  soon  as  the  bladder 
is  no  longer  thoroughly  emptied.  The  greatest  precau- 
tions must  be  taken  to  keep  the  catheter  thoroughly  anti- 
septic in  order  to  prevent  the  introduction  of  germs. 
Even  a  soft  rubber  catheter  must  be  introduced  very 
gently,  inasmuch  as  the  mucous  membrane  of  the  blad- 
der Is  very  apt  to  be  congested,  and  bleeds  readily  under 
such  conditions. 

Counter-irritation  is  useful  in  very  many  cases.  Dur- 
ing the  first  stages  of  an  acute  myelitis  the  application 
of  dry  cups  along  the  spinal  column  may  be  attended 
with  some  benefit.  Vigorous  counter-irritation  with 
fly-blisters  is  indicated  at  a  later  period,  but  these  do  not 
promise  much  improvement  after  the  disease  has  become 
stationary.  In  tliis  connection  we  may  mention  that  in 
a  case  of  chronic  myelitis  in  which  all  hope  of  recovery 
had  long  been  abandoned,  we  noticed  a  remarkable  degree 
of  permanent  improvement  follow  the  development  of  a 
large  carbuncle  of  the  back. 

The  actual  cautery  Is  also  recommended.  We  have 
never  seen  any  benefit  from  its  use,  except  in  rare  cases 
of  compression  myelitis.  In  such  cases,  however,  it 
sometimes  acts  with  remarkable  rapidity. 

Among  other  non-medicinal  agents  may  be  mentioned 
baths  and  electricity. 

As  a  rule,  the  patient  cannot  tolerate  extremes  of  tem- 
perature. We  usually  recommend  a  sitz-bath  at  a  tem- 
perature of  100°  to  110°  F.,  in  which  the  patient  remains 
for  from  fifteen  minutes  to  half  an  hour.  If  spastic 
phenomena  are  well  marked,  the  bath  may  be  as  hot  as 
can  be  borne  by  the  patient.  When  the  spastic  phe- 
nomena are  not  prominent  the  patient  may  receive  a  full 
bath  at  a  somewhat  lower  temperature.  It  is  well  In  such 
cases  to  follow  the  bath  with  rubbing  and  massage. 

Electricity,  when  faithfully  and  persistently  applied, 
is  often  productive  of  excellent  results.  It  is  used  as  a 
spinal  current,  or  directly  to  the  paralyzed  or  contractured 
parts.  When  applied  to  the  spine  one  large  electrode 
should  be  placed  over  the  site  of  disease,  the  other  on 
some  indifferent  part  of  the  body  or  spine,  and  should  be 
held  constantly  in  position  for  from  three  to  five  minutes. 
The  Idirection  of  the  current  seems  to  be  immaterial. 
Much  better  results  are  obtained  from  applying  the  cur- 
rent directly  to  the  paralyzed  parts.  In  the  majority  of 
cases  the  galvanic  current  is  preferable,  but  the  faradic 
current  may  be  used  when  the  muscular  contractility  re- 
mains normal.  The  current  should  be  merely  strong 
enough  to  produce  visible  contraction  of  the  paralyzed 
parts.  The  constant  stabile  galvanic  current  Is  used  in 
the  treatment  of  contractures,  the  electrodes  being  ap- 
plied directly  to  the  nerves  supplying  the  contractured 
muscles.  At  the  same  time  the  interrupted  galvanic  or 
faradic  currpnt  may  be  applied  to  the  antagonists.  In 
our  own  experience  very  little,  if  any,  benefit  has  been 
derived  from  spinal  galvanization  ;  but,  on  the  other  hand, 
we  have  obtained  most  excellent  results  from  the  patient, 
persistent  use  of  local  electrization.  This  even  holds 
true  of  cases  of  marked  contractures  of  the  lower  limbs, 
but  a  good  deal  will  then  be  gained  by  the  electrical 
course  combined  with  tenotomy  of  the  contractured  parts. 

Medicinal  treatment  does  not  play  a  great  part  In  the 
management  of  this  disease.  Ergot  has  been  highly 
recommended  in  the  acute  stages,  and  hypodermic  in- 
jections of  ergotine  have  been  employed  at  the  onset  of 
hsemorrhagic  myelitis.  We  have  never  seen  the  slightest 
advantage  from  Its  use,  and  have  abandoned  It  altogether. 
Iodide  of  potassium  has  also  been  recommended  very 
highly,  and  Dr.  Gibney  speaks  in  the  most  favorable 
terms  of  its  administration  in  large  doses  (even  3  j.-ij., 
t.  1.  d.,  in  children),  in  the  compression  myelitis  of  Pott's 
disease.  It  is  very  dlfl3cult  to  form  an  opinion  upon  the 
value  of  this  agent  in  myelitis,  but  it  has  seemed  to  us  to 
exercise  a  certain  amount  of  beneficial  effect.  But  we 
have  employed  it  so  faithfully,  and  with  such  little  effect, 
in  Pott's  paraplegia,  that  we  are  compelled  to  deny  any 
special  Influence  in  this  form  of  the  disease.  Weir  Mit- 
chell has  recently  recommended  suspension  in  this  dis- 
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ease,  but  the  value  of  the  measure  must  be  determined 
by  future  investigations. 

The  only  medicinal  agent  which  has  seemed  to  have  a 
decided  influence  in  our  hands  is  strychnine.  This  drug 
may  be  administered  as  soon  as  the  acute  symptoms  have 
ceased  to  advance,  and  it  is  by  no  means  contraindicated 
by  the  occurrence  of  spastic  symptoms.  The  dose  may 
be  raised  gradually  from  gr.  i^-  to  gr.  -jV,  t.  i.  d.,  and  may 
be  given  continuously  for  months. 

So  long  as  any  improvement  is  observed,  the  patient 
should  be  kept' as  quiet  as  possible.  Later,  gentle  exer- 
cise may  be  allowed,  but  the  patient  must  not  be  per- 
mitted to  tire  himself.  Sexual  intercourse  is  particularly 
to  be  avoided.  Even  after  the  condition  of  the  patient 
has  been  stationary  for  a  long  time,  benefit  is  sometimes 
derived  from  another  course  of  treatment  with  electricity, 
counter-irritation,  and  strychnine.  Leopold  Putzel. 

SPINAL  CORD,  SURGERY  OF  THE.  The  attention 
of  the  surgical  world,  already  on  the  qui  vive  in  the  mat- 
ter of  cerebral  surgery,  was  again  instantly  arrested  by 
an  important  paper  of  Horsley  and  Gowers,'  in  which 
was  reported  for  the  first  time  the  removal  of  a  spinal 
tumor.  The  patient  was  a  man,  forty-two  years  of  age, 
who  for  three  years  had  suffered  a  great  deal  beneath  the 
left  scapula,  and  for  four  months  had  been  paraplegic. 
The  motor  and  sensory  paralysis  extended  to  the  base  of 
the  sixth  dorsal  nerve,  with  spasms  in  the  legs  and  feet, 
clonus  of  the  rectus,  cystitis,  and  retention  of  the  urine. 
On  June  9, 1887,  the  tumor  was  removed  and  the  wound 
healed  by  the  first  intention.  The  patient  gradually  re- 
covered to  such  an  extent  that  he  was  able  to  dance  and 
to  Walk  three  miles  with  ease.  This  case  was  quickly 
followed  by  the  remarkable  paper  of  Macewen,"  in  which 
he  records  six  cases  in  which  the  posterior  arches  of  the 
vertebrse  had  been  removed.  Three  of  the  cases  were 
paraplegics  from  connective-tissue  tumors  at  the  angular 
curvature  of  the  spine,  and  were  completely  cured  by  re- 
moval of  the  tumor.  Two  of  the  other  cases  succumbed 
— one  a  week  after  the  operation,  the  other  some  months 
later — from  general  tuberculosis.  The  sixth  case  was  one 
of  paraplegia  from  traumatism,  which  was  cured  by  open- 
ing the  spinal  canal,  elevating  the  depressed  arch  of  the 
twelfth  dorsal  vertebra,  and  dissecting  away  the  connec- 
tive-tissue tumor  on  the  theca  of  the  cord,  extending 
from  the  eleventh  dorsal  to  the  second  lumbar  vertebra. 
The  tumor  was  one-fourth  inch  thick.  In  addition  to 
these,  Macewen  has  evacuated  an  abscess  in  the  posterior 
mediastinum  which  was  exercising  pressure  on  the  heart 
and  bronchi.  The  operation  was  completely  successful. 
Macewen  did  the  first  of  these  spinal  operations  on  May 
9, 1883,  and  reported  the  case  in  The  Lancet,  1885,  i.,  881. 
Since  then  Wright,  of  Manchester,^  has  reported  an  op- 
eration on  a  case  of  angular  curvature,  with  temporary, 
but  no  permanent  benefit.  Thornburn,  of -Manchester, 
has  reported  two  cases,  in  one  of  which*  Mr.  Jones  tre- 
phined a  lad  for  dislocation  of  the  second  lumbar  verte- 
bra with  partial  paraplegia.  He  removed  some  dense 
cicatricial  tissue.  Twenty  months  later  he  could  walk 
three  miles,  and  was  still  improving.  In  the  other  case,' 
Mr.  Southam  trephined  the  third  dorsal  arch  and  evacu- 
ated some  pus  from  an  apparent  idiopathic  abscess  out- 
side the  dura,  but  without  success. 

Mr.  Keetley"  operated  unsuccessfully  on  a  fracture  of 
the  spine  with  complete  rupture  of  the  cord.  Ruggi ' 
has  reported  a  successful  case  of  prevertebral  abscess  in 
the  dorsal  region,  which  was  evacuated  by  the  resection 
of  a  number  of  ribs  and  the  transverse  process  of  a  ver- 
tebra. Besides  evacuating  some  pus,  he  removed  some 
fragments  of  bone  in  the  vertebral  canal.  Deaver  and 
Lloyd '  report  a  case  of  tumor  of  the  cervical  spine  which 
was  removed  unsuccessfully.  The  dura  was  not  opened, 
but  was  merely  punctured  by  a  small  exploring  needle, 
which  showed  it  to  be  tougher  and  thicker  than  normal. 
The  swelling  on  the  side  of  the  spine  was  found  to  be 
the  thickened  and  somewhat  displaced  bony  tissue  of  the 
vertebra.     There  was  said  to  be  some  osteomyelitis. 

In  the  Si.  Louis  Medical  and  Surgical  journal  for 
June,  1888,  Dr.  "W.  T.  Wilkins  reports  a  case  of  a  child 


born  "with  a  hunch  on  its  back,"  the  mother  having 
been  severely  injiired  the  day  before  its  birth.  On  op- 
eration on  the  day  after  birth,  the  last  dorsal  and  first 
lumbar  vertebrae  were  found  separated  a  half-inch,  and  a 
hernia  protruded  through  the  fissure.  The  spinal  cord 
was  pushed  to  one  side.  The  hernia  was  reduced,  the 
two  vertebra  held  together  by  a  figure-of-8  carbolized 
silk  ligature  passing  through  the  intervertebral  notches 
of  the  two  vertebrse  above  and  below,  and  the  child  was 
practically  well  in  a  few  days. 

In  the  Medical  News,  December  22,  1888,  Dr.  Mears 
reports  a  case  (in  which  I  assisted  him)  in  which,  for 
fracture  and  dislocation  of  the  vertebrae,  he  removed  the 
laminae  and  articulating  processes  of  the  first  lumbar  ver- 
tebra and  exposed  the  canal.  The  wound  was  drained, 
sutured,  and  di'essed  antiseptically,  and  the  patient  made 
an  excellent  operative  recovery,  though  the  paraplegia  is 
still  almost  total.  In  the  same  journal  Dr.  Roberts  al- 
ludes to  a  case  of  Dr.  J.  "W.  White,  of  removal  of  the 
posterior  arches  of  three  or  four  cervical  vertebrae  in  the 
search  for  a  supposed  tumor.  None  was  found,  but  the 
patient's  condition  bettered  after  the  operation.  Abbe ' 
reports  a  case  of  tubercular  tumor  compressing  the  cord, 
with  paraplegia.  The  operation  gave  exit  to  two  ounces 
of  cheesy  pus.  The  posterior  arches  of  the  eighth,  ninth, 
and  tenth  dorsal  vertebrae,  and  a  mass  of  dense  connec- 
tive tissue,  were  removed.  The  cord  for  nearly  two  inches 
and  a  half  was  compressed  against  the  anterior  wall  of 
the  canal.  Nine  weeks  later  he  could  walk  with  the 
support  of  a  chair,  and  was  still  improving. 

These,  so  far  as  I  have  been  able  to  discover,  are  the 
only  operations  on  the  spine  so  far  published,  but  I  am 
aware  that  two  or  three  other  unpublished  operations 
have  been  performed.  These  cases  show  that  in  angular 
curvature  of  the  spine,  with  implication  of  the  cord, 
much  may  be  done  by  way  of  relief,  and  with  good  pros- 
pects, in  not  a  few  cases,  of  cure  of  a  recent  compression  ; 
that  pressure  on  the  cord  from  traumatism,  in  favorable 
cases,  may  very  probably  be  greatly  relieved  ;  that  ab- 
scesses in  the  posterior  mediastinum  or  in  the  vertebral 
canal  are  not  beyond  the  reach  of  surgical  aid  ;  that  a 
tumor  of  the  cord  may  be  successfully  removed,  and  the 
patient  sometimes  cured.  Of  course  it  is  quite  too  early 
in  the  history  of  spinal  surgery,  as  of  cranial,  to  draw 
any  definite  conclusions,  but  these  cases  at  least  point 
out  the  way  in  which  we  should  travel.  Experience 
will  undoubtedly  demonstrate  that  we  can  do  far  more 
than  has  been  done  or  hitherto  dreamed  of  as  possible. 
Indeed  in  Mr.  Horsley's  paper  he  has  analyzed  fifty- 
seven  cases  of  tumor  of  the  cord,  and  has  shown  that 
eighty  per  cent,  would  probably  have  recovered  had  they 
been  operated  upon,  whereas  every  one  died,  a  reproach 
to  surgery. 

Operative  Technique.— The  following  directions  are  de- 
rived partly  from  personal  conversations  with  Mr.  Hors- 
ley, and  partly  from  the  experience  which  I  have  had 
upon  the  cadaver  with  the  aid  of  Dr.  Wm.  J.  Taylor. 
I  have  as  yet  had  no  suitable  case  for  operation  upon  the 
living  subject. 

The  site  of  the  operation  should  be  thoroughly  disin- 
fected, and  the  same  antiseptic  precautions  followed  as 
advised  in  operations  on  the  bi'ain  (p.  209).  An  ample 
incision  should  be  made  in  the  middle  line.  The  laminae 
and  the  transverse  processes  of  the  vertebrte  should  be 
exposed  on  one  side,  and  the  muscular  tissue  separated 
from  them  quite  thoroughly,  with  the  periosteum,  so  far 
as  practicable.  In  doing  so  the  deep  lumbar  or  other 
fascia  should  be  incised  transversely  in  order  to  give 
room.  Sponges  should  then  be  stuffed  into  the  wound 
in  order  to  check  the  bleeding  by  pressure,  and  larger 
vessels  should  be  seized  by  haemostatic  forceps.  The 
same  procedure  should  then  be  carried  out  upon  the  op- 
posite side  of  the  spinous  processes.  An  opening  into 
the  canal  may  now  be  made  either  by  a  saw  or  by  a 
trephine,  and  afterward  may  be  enlarged  by  a  saw,  ron- 
geur forceps,  or  strong  bone-forceps,  as  may  be  desired. 
Mr.  Horsley  prefers  strong  angular  bone-forceps.  On 
the  cadaver  I  have  found  that  the  rongeur  forceps  an- 
swers very  well.     The  trephine  should  not  be  over  three- 
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fourths  of  an  inch  in  diameter,  and  should  be  placed  as 
near  the  spine  as  possible  and  directed  somewhat  ob- 
liquely inward,  in  order  to  avoid  injuring  the  nerves  in 
the  intervertebral  foramina.  It  must  not  be  forgotten 
that  the  laminsE  are  thin,  and  that  the  trephine  penetrates 
them  very  much  more  rapidly  than  it  does  the  skull. 
The  ligamenta  subtlava  wiH  give  but  little  trouble  in  the 
upper  spine,  but  as  we  go  downward  they  become  much 
more  developed,  and  are  proportionately  more  of  a  hin-" 
drance  in  gaining  access  to  the  canal.  The  fatty  tissue 
between  the  dura  and  the  bone  will  now  be  exposed,  and 
is  apt  to  be  more  or  less  full  of  large  veins,  which  in 
Lloyd  and  Deaver's  case  were  remarkable  by  their  ab- 
sence. It  is  best  to  tear  through  this  tissue  in  the  middle 
line  and  to  push  it  out  of  the  way.  Mr.  Horsley  tells 
me  that  this  tissue  is  remarkably  compressible,  and  that 
this  squeezing  it  out  of  the  way  aids  materially  in  check- 
ing the  haemorrhage.  If  the  dura  has  to  be  opened,  Hors- 
ley recommends  that  the  anaesthesia  should  be  very  com- 
plete on  account  of  the  great  sensitiveness  of  the  posterior 
column.  The  dura  should  be  lifted,  and  the  opening  in 
the  middle  line  should  be  of  such  an  e.\tent  as  is  neces- 
sary to  afford  a  good  view  of  the  cord.  It  may  be  held 
aside  by  a  hook  or  a  thread,  if  necessary.  If  necessary 
it  may  be  incised  transversely,  but  if  the  intention  is  to 
close  the  dura  after  the  operation,  it  is  better  that  this 
should  not  be  done.  By  a  blunt  hook  or  by  an  aneurism- 
needle,  I  find  that  the  cord  can  be  lifted  and  moved  later- 
ally to  such  an  extent  as  to  enable  us  to  inspect  its  an- 
terior surface,  and  also  the  condition  of  the  anterior 
wall  of  the  canal  in  front  of  the  cord.  When  such 
operative  procedure  as  is  necessary  has  been  completed, 
the  dura  can  be  closed  by  a  curved  Hagedorn  needle,  or 
by  the  little  suture-needle  for  the  dura  which  I  have  de- 
vised (Fig.  4869,  p.  210).  The  closure  of  the  dura  is  very 
important  in  order  to  prevent  the  continuous  loss  of 
cerebro-spinal  fluid.  The  wound,  external  to  the  cord, 
should  be  drained  by  a  rubber  tube  and  horse-hairs. 
The  drainage-tube  should  be  removed  at  the  end  of . 
twenty-four  hours,  leaving  only  a  few  horse-hairs  in 
place  for  capillary  idrainage  for  from  three  to  five  days. 
The  wound  should  be  closed  in  the  usual  waj',  and  the 
ordinary  antiseptic  dressing  applied.  Possibly,  two  lat- 
eral binder's  board,  felt,  or  plaster-of-Paris  splints  may 
be  of  value  to  secure  rest  for  the  first  few  days. 

Dr.  S.  Weir  Mitchell  {Ainer.  Jour,  of  the  Med.  Sci.,  May, 
1889)  and  Dr.  H.  C.  Wood  (Medical  News,  1889,  i.,  76) 
have  recently  reported  some  remarkable  results  in  Pott's 
disease  from  extension  continued  for  a  considerable  time. 
Dr.  Mitchell^  applies  the  traction  to  the  chin  and  occi- 
put, and  Dr.' Wood,  by  suspenders  applied  by  a  plaster- 
jacket  Even  marked  palsies  have  been  benefited  or 
cured.  This  mode  of  treatment  deserves  careful  investi- 
gation, and  seems  to  promise  much.  TI'.  11'.  Keen. 

1  British  Medical  Journal,  1888,  i.,  1373. 

2  Ibid.,  August  11,  1888.  =  Lancet.  July  14, 1888. 

*  Brain,.  January,  1888,  and  British  Medical  Journal,  1888,  ii.,  881. 

^  British  Medical  Journal,  September  22,  1S8S. 

'  Ibid.,  August  26,  1888.  '  Deutsch.  Med.  Wooh.,  May  3,  1888. 

8  American  Journal  of  the  Medical  Sciences,  December,  1S88. 

"  New  York  Medical  Journal,  November  24,  1888. 

SPLEEN:     HISTOLOGY    AND     PHYSIOLOGY    OF. 

HisTOi-OGT. — The  spleen  may  be  divided  conveniently, 
from  a  histological  stand-point,  into  a  supporting  frame- 
work composed  of  connective  tissue  and  unstriped  mus- 
cle-fibres, and  a  parenchyma  contained  within  the  meshes 
of  the  framewoi-k.  The  framework  or  skeleton  consists 
of  a  firm  capsule  enveloping  the  organ,  and  of  a  series  of 
trabeculse  which,  arising  from  the  inner  surface  of  the 
capsule,  pass  into  the  interior,  divide,  and  subdivide,  and 
anastomose  with  one  another  until,  becoming  finer  and 
finer,  they  are  lost  in  the  parenchyma.  At  the  hilus  the 
trabeculaB  which  pass  inward  from  the  capsule  carry 
within  themselves  the  large  arteries,  veins,  and  lymphatics 
belonging  to  the  spleen,  and  unite  with  the  trabeculiE 
from  other  portions  of  the  capsule  to  form  the  internal 
supporting  framework.  With  this  brief  general  sketch 
of  the  structure  of  the  spleen,  we  can  take  up  the  differ- 
ent portions  separately,  and  discuss  their  histology  in 


more  detail.  Unfortunately,  the  minute  anatomj^  of  the 
spleen  in  some  respects  is  still  in  doubt,  so  that  it  will  be 
necessary  to  give  confiicting  views  without  being  able  to 
say  to  which  side  the  balance  of  evidence  tends.  This  is 
the  more  unfortunate  as  there  seems  to  be  no  reason  why 
careful  investigation,  with  the  present  improved  methods, 
should  not  settle  definitely  several  of  the  points  in  dis- 
pute. 

The  capsule  consists  of  a  thin  coat  of  peritoneum,  pro- 
vided with  a  layer  of  endothelial  cells,  and  beneath  this 
the  much  thicker  tunica  propria.  This  latter  is  com- 
posed of  white  connective-tissue  fibres  and  cells,  with  a 
variable,  though  usuallj'  large,  admixture  of  elastic  tissue 
and  unstriped  muscle-fibres.  In  some  animals,  as  the 
dog,  the  cat,  and  the  pig,  the  muscle  is  present  in  large 
quantities,  and  is  arranged,  according  to  some  histo- 
logists,  in  two  layers,  a  longitudinal  and  a  transverse  ; 
in  man  the  quantity  of  muscle  in  the  capsule  and  the 
spleen  generally  is  relatively  much  smaller.  The  trabe- 
cular net-work  continued  into  the  interior  of  the  spleen 
from  the  capsule  is  composed  of  the  same  histological 
elements  as  the  capsule.  In  the  dog  and  the  cat,  accord- 
ing to  Kyber,  the  smaller  trabeculse  are  formed  almost 
entirely  of  muscular  tissue.   We  can  easily  recognize  the 


Fig.  5062. — Vertical  Section  of  a  Superficial  Portion  of  the  Spleen.  A, 
peritoneal  and  fibrous  covering ;  6,  trabecules  ;  c  c,  Malpighian  cor- 
puscles, in  one  of  which  an  artery  is  seen  cut  transvereely,  in  another 
longitudinally  ;  d,  injected  arterial  twigs ;  e,  spleen-pulp.  Magnified 
with  a  low  power.    (After  KuUiker.) 

muscle-cells,  in  stained  sections  of  the  spleen,  by  their 
characteristic  elongated  nuclei. 

The  spleen  parenchyma  lying  between  the  trabeculse 
consists  of  the  so-called  spleen-pulp,  the  most  character- 
istic portion  of  the  spleen,  of  the  Malpighian  corpuscles 
and  the  lymphoid  sheaths  connected  with  them,  and  of 
the  finer  branches  of  the  blood-vessels.  The  Malpighian 
corpuscles  are  easily  seen,  in  most  cases,  upon  afresh-cut 
surface  of  the  spleen,  as  white  specks  visible  to  the  naked 
eye.  Formerly  they  were  described  as  distinct  vesicular 
bodies,  surrounded  by  a  membranous  sac  and  lying  upon 
the  smaller  arterial  branches,  usually  at  their  bifurcation. 
It  is  now  known  that  this  view  is  erroueous.  The  Mal- 
pighian corpuscles  are  simply  collections  of  lymphoid 
tissue  of  exactly  the  same  structure,  as  far  as  can  be  de- 
termined, as  the  lymphoid  nodules  found  in  various  other 
parts  of  the  body.  In  fact,  the  smaller  arteries  of  the 
spleen,  after  reaching  a  certain  size,  are  completely  en- 
sheathed  by  a  thicker  or  thinner  layer  of  lymphoid  tissue, 
and  what  are  usually  described  as  Malpighian  corpus- 
cles are  merely  local  enlargements  of  this  sheath,  the 
increase  being  sometimes  only  on  one  side  of  the  vessel, 
sometimes  on  all  sides,  so  that  the  corpuscle  is  pierced 
by  the  artery.  The  Malpighian  corpuscles  in  man  have 
an  average  diameter  of  0.45  mm.;  in  the  horse,  0.6  mm.; 
in  the  rabbit,  cat,  and  dog,  about  0.35  mm.    (Kyber); 
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Fig.  5063. — A  Malpighian  Corpuscle  from  the  Spleen  of  a  Cat.  The 
figure  shows  a  small  portion  of  the  spleen-pulp  which  surrounds  the 
corpuscle.  In  the  pulp  is  seen  the  cross-section  of  an  artery  to  the 
right,  and  of  a  vein  to  the  left,  both  surrounded  by  lymphoid  tissue, 
a.  One  of  the  pulp-cells.  (From  a  camera-lucida  drawing  of  a  spleen 
hardened  in  corrosive  sublimate.) 

they  are  always  of  a  more  or  less  spherical  shape.  It  is 
said  that  the  corpuscles  are  larger  &nd  more  easily  seen 
by  the  naked  eye  in  an  animal  after  a  full  meal  than 
in  one  which  has  been  starved.  Microscopically,  each 
corpuscle  has  the  appearance  represented  in  Fig.  5063. 
By  far  the  most  striking  element  in  it  is  the  ordinary 
lymph  leucocyte ;  in  fact,  the  Malpighian  corpuscle 
seems  to  be  a  mass  of  these  bodies,  though  usually 
only  the  clear  vesicular  nucleus  with  one  or  more 
conspicuous  nucleoli  is  distinctly  seen,  as  repre- 
sented in  the  drawing.  The  outlines  of  the  cell- 
body  are  not  shown  in  the  sections,  as  a  rule, 
though  the  granular  protoplasm  composing  it  is 
seen  in  between  the  nuclei.  As  in  other  lymph-nodules 
these  leucocytes  are  embedded  in  an  adenoid  reticuluni. 
On  the  periphery  of  the  corpuscles  the  meshes  of  this 
reticulum  are  smaller  and  the  fibrils  are  more  distinct, 
while  the  leucocytes  are  closer  and  more  tightly  packed. 
Toward  the  middle,  the  reticulum  becomes  finer,  with 
larger  meshes,  and  the  leucocytes  are  generally  of  a 
larger  size  and  not  so  close  together.  The  reticulum  is 
said  to  show,  in  places,  nuclei  at  the  nodal  points  of  the 
fibres  as  in  other  lymph-tissues,  indicating  its  derivation 
from  metamorphosed  cells.  The  Malpighian  corpuscles 
are  well  supplied  with  blood  ;  each  receives  a  small  ar- 
tery from  the  main  trunk  in  which  it  lies,  as  shown  in 
Fig.  5064.  This  branch  breaks  up  into  an  ordinary  capil- 
lary net-work  within  the  corpuscle.  How  the  blood  is  col- 
lected from  this  capillary  region  is  undetermined  ;  at  least 
two  different  views  being  held  by  the  histologists  who 
have  made  special  investigations  into  the  structure  of  the 
spleen.     According  to  one  view,  the  blood  after  leaving 


the  capillaries  passes  into  the  venous 
radicles,  and  thence  successively  into 
larger  and  larger  veins,  forming  a 
connected  vascular  system,  as  in 
other  organs.  According  to  the 
other,  the  blood  from  the  capillaries 
of  the  Malpighian  bodies  passes 
finally  into  the  interstices  between 
the  pulp-cells,  flowing  there  in  ir- 
regular channels  without  definite 
walls,  and  bathing  the  pulp-cells 
directly ;  from  these  channels  it  is 
gathered  up  by  the  small  veins. 

The  pulp  of  the  spleen  is,  perhaps, 
the    most  diflicult  part    to    under- 
stand ;  its  structure  is  described  dif- 
ferently by  different  authors.    Most 
of  the  standard  English  histologies 
describe  the  pulp   as  consisting  of 
large,   flattened,'  branched  connec- 
tive-tissue or  endothelial  cells  ;  dur- 
ing life  these  are  probably  soft  and 
of  a  reddish-brown  color,  and  form 
a  honeycombed  matrix  by  the  union 
of  their  processes,   through  which 
the  blood  percolates.     In  addition, 
one  finds  in  the  meshes  lymphoid 
cells   of   various    sizes ;  the   larger 
ones  of  which  are  called  by  Schafer 
splenic  cells,  and  are  said  to  contain 
in  many  cases  red  blood-corpuscles. 
Schafer  states,  also,  that  in  some  por- 
tions of  the  spleen  the  honeycomb 
of  branched  cells  is  replaced  by  a 
net-work  of  fine  fibrils  resembling  an  adenoid  reticulum. 
Like  the  large  so-called  splenic  cells,  it  is  generally  stated 
by  those  who  hold  to  this  view  of  the  structure  of  the 
pulp,  that  its  branched  cells  frequently  contain  pigment 
granules  and  red  blood-corpuscles  in  various  stages  of 
disintegration.     This  appearance  is  considered  as  the 
strongest  proof  of  the  theory  that  the  function  of  the 
pulp-cells  is  to  destroy  the  red  corpuscles.     Figs.  5065 


\ 


Fig.  5064.— Section  from  tlie  Spleen  of  a  Dog  of  Three  Months,  with 
Artificial  Venous  Injection,  a,  Artery  ;  c,  Malpighian  corpuscle;  d,  a 
vein  formed  from  the  venous  capillaries;  e,  venous  capillaries  cut 
acroBS.     (After  Kyber.) 
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and  5066,  copied  from  Scliafer  and  Klein,  respectively, 
give  an  idea  of  tliis  view  of  the  structure  of  the  pulp. 
On  the  other  hand,  Kyber,  Stohr,  and  others,  describe  the 
pulp  as  consisting  of  a  reticulum  of  fine  fibres,  in  whose 
meshes  are  contained  many  leucocytes,  as  in  the  reticu- 
lum of  the  Malpighian  corpuscles.  Between  these  cells 
there  exists  what  Kyber  calls  a  granular  intermediate 
substance,  and  the  larger  cells  are  described  as  contain- 
ing, occasionally,  red  corpuscles.  Kyber,  Kolliker,  and 
others  afBrm,  moreover,  as  has  been  stated  before,  that 


Fig.  5065. — Section  of  the  Spleen-pulp,  Bhowlng  the  Mode  of  Origin  of  a  Small 
Vein  in  the  Interstices  of  the  Pulp.  V,  The  vein  filled  with  blood-corpuscles ; 
bl,  blood-corpuscles  filling  up  the  interstices  of  the  retiforra  tissue  of  the  pulp ; 
«7,  wall  of  the  vein.    (Taken  from  Schafer.) 

the  spaces  in  the  pulp  are  not  traversed  by  the  blood 
stream  ;  that,  on  the  contrary,  the  blood-vessels  here,  as 
in  other  organs,  form  a  closed  system,  the  arteries  passing 
into  capillaries,  and  these  again  into  the  veins.  Kyber 
believes  that  the  pulp-tissue  forms  cords  or  tracts  which 
lie  in  among  the  vascular  tracts,  and  that  the  fine  reticu- 
lum of  the  pulp  connects  directly  with  the  reticulum  of  the 
lymphoid  sheaths  of  the  arteries  and  of  the  Malpighian 
corpuscles.  In  fact,  the  only  distinction  one  can  make 
between  the  two  is  that  the  reticulum  of  the  pulp  is  finer 
and  has  smaller  meshes.  In  this  reticulum,  in  young 
animals,  round  or  spherical  nuclei  can  be  found  in  great 
abundance,  but  in  older  animals  they  are  met  with  only 
occasionally.  Their  occurrence  indicates  that  the  net- 
work was  originally  formed  by  the  union  of  the  processes 
of  branched  cells,  the  cellular  character  of  the  reticulum 
disappearing  in  the  older  animals.     We  must  await  fur- 


Fis.  5066. — Section  through  the  Pulp  of  the  Spleen  of  the  Pig.  o.  Last 
outrunners  of  the  muscular  trabeculse  ;  6,  the  flattened  cells,  forming 
the  honeycombed  matrix  of  the  pulp.  In  the  meshes  of  this  matrix  are 
contained  lymphoid  cells  of  various  sizes.    (From  Klein.) 

ther  investigation  before  making  a  decision  as  to  which 
of  these  views  of  the  pulp  structure  is  correct. 

With  regard  to  the  course  of  the  arteries  and  veins  in 
the  spleen,  something  has  been  already  said.  One  of  lihe 
most  careful  accounts  published  is  that  by  Kyber,  found- 
ed upon  a  study  of  injected  specimens.  Most  of  the  fol- 
lowing description  is  taken  from  his  paper.  The  splenic 
artery,  before  reaching  the  spleen,  divides  into  a  number 
of  branches,  from  four  to  ten  in  the  case  of  man,  and 
thirty    or    more    in    dogs    and    cats.      After    entering 


the  spleen  the  arteries  run  in  the  large  trabeculse  along 
with  the  veins,  and  branch  dendritically  into  smaller 
and  smaller  divisions.  When  the  small  arteries  have 
reached  a  certain  size,  about  0.15  to  0.20  mm.  in  the 
human  spleen,  they  part  company  with  the  veins,  their 
connective-tissue  sheaths  become  looser  and  infiltrated 
with  lymph  leucocytes,  and  finally  the  artery  is  sur- 
rounded by  lymphoid  tissue  upon  which,  at  intervals, 
the  enlargements  known  as  Malpighian  corpuscles  are 
developed.  From  time  to  time  now  the  artery  gives 
off  smaller  branches,  each  of  which  breaks  up  into 
a  bundle  of  very  fine  arteries,  and  these  end  finally 
in  the  arterial  capillaries.  So  far,  it  is  important 
to  notice,  there  are  no  anastomoses  between  the 
ultimate  divisions  of  the  main  arterial  stems  which 
enter  the  spleen.  The  spleen,  in  fact,  as  far  as  the 
arteries  are  concerned,  is  a  lobulated  organ,  the 
arterial  supply  of  each  lobule  being  independent  of 
the  others.  The  arterial  capillaries  are  distributed 
in  part  to  the  Malpighian  corpuscles,  and  in  part, 
according  to  most  authors,  directly  to  the  pulp. 
Those  entering  the  Malpighian  corpuscles  form  an 
ordinary  capillary  plexus,  and  some  of  the  branches 
emerging  from  this  plexus  pass  into  the  pulp  to 
help  make  the  capillary  system  there.  The  capil- 
laries of  the  pulp  do  not  form  plexuses,  but  run 
isolated  from  one  another,  and  on  many  of  these 
fine  vessels  (called  arteries  by  Klein)  are  found 
peculiar  bodies  to  which  the  name  of  capillary 
sheaths  has  been  given.  They  are  more  or  less 
spherical  structures,  and  each  is  pierced  by  one  of 
the  small  vessels.  The  histology  of  these  bodies  is 
not  yet  satisfactorily  known.  They  were  described  by 
the  older  histologists  (Billroth,  Schweiger-Seidel)  as  pos- 
sessing a  membrane,  but  Kyljer  believes  that  they  are 
composed  of  a  fine  net- work  with  closer  meshes  than  that 
of  the  surrounding  tissue,  and  filled  with  lymph  leuco- 
cytes ;  while  Klein  thinks  that  they  consist  of  concen- 
trically arranged  endothelioid  plates.  With  reference  to 
the  histology  of  the  vascular  system  beyond  the  capilla- 
ries, there  is  a  fundamental  difference  of  opinion.  The 
different  views  held  have  been  mentioned  already  in 
speaking  of  the  pulp-tissue.  Many  histologists  believe 
that  the  capillaries  open  into  the  irregular  spaces  between 
the  pulp-cells,  whence  the  blood  is  collected  first  into  in- 
complete tubes,  the  venous  sinuses,  which  then  pass  into 
the  veins  proper,  and  finally  entering  the  trabeculoB  unite 
from  different  parts  of  the  spleen  to  form  the  large  effer- 
ent trunks.  According  to  Kyber,  whose  view  is  in  its 
general  features  that  of  many  of  the  German  histologists 
who  have  studied  the  subject  specially,  the  capillaries 
have  definite  walls,  and  pass  suddenly  into  vessels  of 
larger  size,  the  capillary  veins,  and  these  anastomose 
freely  with  one  another,  thus  destroying  the  lobular  char- 
acter of  the  organ  preserved  in  the  distribution  of  the 
arteries.  The  capillary  veins  open  into  larger  veins, 
which  unite  dendritically  to  form  the  chief  trunks. 
Upon  this  view  the  splenic  pulp-cells  do  not  come  into 
direct  contact  with  the  blood  stream,  and  it  is  difiicult  to 
see  how,  under  these  conditions,  they  can  function  as 
destroyers  of  the  red  blood-corpuscles  by  directly  ingest- 
ing them,  as  is  usually  described. 

A  possible  compromise  between  the  two  views  is  found 
in  a  recent  paper  by  Sokoloff.  From  investigations 
made  upon  the  spleen  of  the  rabbit,  dog,  and  man,  he 
concludes  that  the  blood-stream  under  normal  conditions 
moves  in  a  system  of  closed  vessels  lined  everywhere 
with  endothelium.  But  in  places  the  walls  of  the  vessels 
are  exceedingly  delicate,  and  even  a  slight  degree  of  hy- 
peraemia  will  lead  to  a  diapedesis  of  blood-corpuscles  into 
the  pulp-tissue,  while  in  acute  venous  hypercemia  the  in- 
terstices of  the  pulp  become  filled  with  red  corpuscles. 

The  lymphatics  of  the  spleen  are  very  numerous,  and 
their  distriljution  has  been  carefully  studied.  The  cap- 
sule contains  a  plexus  of  large  vessels  which  are  contin- 
uous with  others  found  in  the  trabeculse,  and  these  in 
turn  anastomose  with  a  system  of  perivascular  lymphat- 
ics accompanying  the  arteries.  The  connection  of  the 
lymphatic  vessels  with  the  lymphoid  tissue,  Malpighian 
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corpuscles,  etc.,  if  any  exists,  has  not  yet  been  made  out 
satisfactorily. 

Physiology. — Tlie  function  or  functions  of  the  spleen 
have  always  been  a  puzzle  to  the  physiologist.  Many 
curious  theories  have  been  proposed  at  different  times  to 
explain  its  use,  fouaded  in  some  cases  upon  careful  ex- 
periments or  observations,  in  some  cases  elaborated  sim- 
ply by  processes  of  introspection,  but  in  all  cases  un- 
satisfactory. The  better  methods,  the  more  cautious 
deductions  of  modern  physiology,  have  proved  nearly  as 
unsuccessful  as  the  loose  experiments  and  illogical  con- 
clusions of  former  days  in  arriving  at  anything  positive 
and  undoubted  concerning  the  function  of  this  organ, 
though  modern  investigations,  it  is  true,  have  rendered 
valuable  service  in  showing  the  absurdity  or  impossibil- 
ity of  many  of  the  older  theories,  and  in  making  us  ac- 
quainted with  a  number  of  facts,  with  reference  to  the 
spleen,  which  may  be  looked  upon  as  solid  acquisitions, 
and  which,  when  more  carefully  studied,  will  lead 
eventually  to  an  understanding  of  its  function.  A  brief 
mention  of  some  of  the  hypotheses  which  were  made  by 
the  older  physiologists,  before  passing  on  to  an  exposi- 
tion of  the  present  theories,  may  not  be  without  value, 
inasmuch  as  it  will  serve  to  show  how  completely  the 
use  of  this  organ  has  eluded  the  careful  inquiries  of  the 
most  able  men,  and  how  persistent  the  effort  has  been  to 
invent  some  hypothesis  which  should  give  it  a  "  raison 
d'etre." 

Hippocrates  and  Aristotle  believed  tha;t  the  spleen  in 
some  way  drew  the  watery  parts  of  the  food  from  the 
stomach,  while  Galen  thought  that  it  attracted  certain 
juices  from  the  liver  which  were  further  elaborated 
within  its  own  substance,  and  partly  retained  as  nutri- 
ment, partly  transmitted  to  the  stomach  by  the  veins. 
After  the  discovery  of  the  circulation,  the  favorite  view 
seems  to  have  been  that  the  spleen  purified  the  blood  of 
its  thick,  melancholic  portions.  In  the  latter  part  of  the 
seventeenth  century  Malpighi  described  for  the  first  time 
the  Malpighian  bodies,  though  his  idea  of  their  structure 
was  erroneous.  He  believed  them  to  be  small  mem- 
branous sacs,  capable  of  forming  a  liquid  secretion,  and 
this  conception  prevailed  among  physiologists,  with  some 
modification,  until  well  into  the  nineteenth  century. 
Malpighi  thought  that  these  little  sacs  burst  from  time 
to  time,  and  the  liquid  contents,  passing  into  the  veins, 
caused  the  formation  of  certain  products  in  the  blood, 
which,  in  turn,  were  carried  to  the  liver,  and  were  useful 
in  the  formation  of  the  bile.  During  this  period  a  num- 
ber of  very  odd  theories  were  proposed,  some  of  them 
apparently  without  any  sort  of  experimental  proof,  such 
as  that  of  Havers,  who  taught  that  the  spleen  makes  the 
synovial  liquid.  In  1723  Stukely  suggested  a  theory 
which  found  many  advocates,  and  in  a  somewhat  modi- 
fled  form  is  often  taught  at  the  present  day.  He  thought 
that  the  spleen  acted  as  a  diverticulum  which  was  capa- 
ble of  receiving  the  surplus  blood  whenever  this  element, 
from  any  reason,  was  in  excess  ;  that  it  acted,  in  fact,  as  a 
safety-valve  for  the  systemic  circulation.  The  dis- 
covery, made  shortly  afterward,  that  the  spleen  shows 
considerable  variations  in  size  at  different  times,  seemed 
to  support  this  hypothesis  and  may  account  for  its  popu- 
larity. The  great  Haller,  disregarding  the  important 
discoveries  which  had  been  made  concerning  the  struct- 
ure of  the  spleen,  taught  that  it  was  composed  entirely 
of  arteries  and  veins.  AVith  regard  to  its  use,  he  speaks, 
in  his  "  First  Lines,"  of  the  blood  becoming  fomented  in 
the  spleen  by  the  putrid  fa?ces  of  the  adjacent  colon,  etc. , 
the  final  product  being  something  which,  when  taken  to 
the  liver  by  the  blood,  stimulates  that  organ  to  an  in- 
creased secretion  of  bile.  Hewson  thought  that  the 
spleen  had  the  power  of  changing  the  lymph-particles 
formed  in  the  lymphatic  glands  and  thymus  into  red 
blood-corpuscles  ;  while  Home,  at  the  beginning  of  the 
present  century,  attempted  to  show  that  the  spleen  is  the 
organ  through  which  fluids  are  conveyed  after  absorp- 
tion from  the  cardiac  portion  of  the  stomach.  Beclard 
supposed  that  the  spleen  belongs  to  the  class  of  erectile 
tissues,  and  Tiedemann  and  Gmelin  concluded  from  their 
experiments  that  the  spleen  is  an  organ  closely  connected 


with  the  lymphatic  system,  and  that  it  "  secretes  a  co- 
agulating fluid  from  the  arterial  blood,  which  is  taken 
up  by  the  absorbents  and  conveyed  to  the  thoracic  duct." 
As  late  as  1827  Arthaud  was  guilty  of  believing  that  the  , 
spleen  is  simply  a  plexus  of  nerves,  and  functions  as  an 
electrical  apparatus.  Johannes  Miiller  first  formulated, 
perhaps,  the  general  view  of  modern  times,  that  the  spleen 
has  for  its  function  the  production  of  some  change  in  the 
blood  circulating  through  it ;  what  that  change  is  was 
of  course  unknown  to  him  as  it  is  to  us.  Gray,  from 
whose  book,  "Upon  the  Structure  and  Use  of  the 
Spleen,"  the  foregoing  historical  account  has  been  chiefly 
taken,  believed  that  the  spleen  regulates  both  the  quan- 
tity and  quality  of  the  blood.  It  is  interesting  to  notice 
that  he  assumed  in  many  cases  that  the  general  nutritive 
condition  of  an  animal  was  improved  by  excision  of  the 
spleen,  and  he  explained  this  satisfactorily  upon  his 
theory,  leaving  us  to  infer  that,  perhaps,  the  regulating 
action  of  the  spleen  under  normal  conditions  is  of  a  dis- 
advantageous character  to  the  body  as  a  whole. 

Since  the  middle  of  the  present  century  the  conviction 
seems  to  have  become  established  in  the  minds  of  phys- 
iologists that  the  spleen  in  some  way  is  connected  with 
the  life-history  of  the  red  blood-corpuscles.  Either  it 
takes  part  in  the  production  of  these  bodies,  or  else  it  is 
the  organ  in  which  they  are  destroyed  ;  or  possibly,  in 
the  opinion  of  some,  it  fulfils,  curiously  enough,  both  of 
these  functions,  £erving  as  the  grave  as  well  as  the  birth- 
place of  the  blood-corpuscles.  Perhaps  the  balance  of 
evidence,  such  as  it  is,  inclines  toward  the  hypothesis 
that  the  red  corpuscles  are  destroyed  in  the  spleen.  K61- 
liker  was  the  first  seriously  to  advocate  this  view,  and  a 
clear  account  of  his  reasons  for  it  may  be  found  in  his 
article  on  the  spleen  in  Todd's  "  Cyclopsedia  of  Anatomy 
and  Physiology."  The  chief  proof  of  his  theory  lies  in 
the  fact  that  one  can  find  in  the  spleen,  according  to 
him,  numbers  of  large  white  splenic  corpuscles  which 
contain  within  themselves  one  or  many  red  corpuscles  in 
various  stages  of  disintegration.  He  traced  the  initial 
cause  of  this  destruction  of  the  corpuscles  to  the  altera- 
tions in  volume  of  the  spleen.  As  the  spleen  expands 
and  fills  itself  with  blood,  a  stagnation,  or  possibly  even 
an  extravasation,  occurs  in  the  smaller  vessels,  and  in  this 
stagnant  blood  either  the  red  corpuscles  are  dissolved, 
or,  as  stated,  they  are  taken  into  the  substance  of  the 
large  splenic  cells  and  there  gradually  disappear.  This 
latter  process  he  claims  to  have  seen  in  all  its  stages. 
Bcker  also  described  similar  phenomena  and  gave  them 
the  same  interpretation.  Both  he  and  Kolliker  believed 
that  the  material  of  the  disintegrated  or  dissolved  red 
corpuscles  was  eventually  taken  to  the  liver  through  the 
portal  vein,  and  there  further  decomposed  to  form  the 
biliary  pigments.  An  air  of  probability  is  given  to  this 
latter  supposition  by  the  fact  that  the  splenic  blood  re- 
turns to  the  heart  through  the  portal  circulation  ;  indeed, 
this  connection  between  the  two  organs  has  always  been 
looked  upon,  since  the  discovery  of  the  circulation,  as 
signifying  some  functional  dependence  of  the  one  upon 
the  other.  Further  evidence  in  favor  of  the  theory  that 
the  red  corpuscles  are  destroyed  in  the  spleen  has  been 
found  in  the  presence  in  the  spleen  of  certain  chemical 
products  usually  looked  upon  as  indicative  of  active 
metabolic  changes,  substances  such  as  uric  acid,  xanthin, 
leucin,  tyrosin,  several  of  the  fatty  acids,  lactic  acid, 
succinic  acid,  cholesterin,  and,  in  addition,  an  albumin 
containing  iron.  Properlj'  considered,  the  occurrence  of 
these  products  means  only  that  active  metabolisms  of 
some  kind  are  in  progress,  but  that  these  metabolisms  are 
connected  with  the  death  of  the  red  corpuscles  is  at 
present  a  gratuitous  assumption.  This  hypothesis,  then, 
rests  chiefly,  if  not  entirely,  upon  a  histological  basis. 
That  this  alone  is  not  satisfactory  is  felt  by  anyone  who 
examines  the  spleen  microscopically,  for  the  existence  of 
splenic  cells  containing  red  corpuscles  has  been  doubted 
or  denied  by  a  number  of  observers  ;  certainly  they  are 
not  met  with  in  every  spleen,  for  the  writer  of  this  article 
has  had  occasion  to  examine  many  spleens  in  one  animal, 
the  cat,  and  has  never  yet  seen  splenic  cells  filled  with 
red  corpuscles  as  described  by  Kolliker.     Occasionally, 
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it  is  true,  he  has  found  such  cells  containing  a  single  red 
corpuscle,  but  the  ingestion  of  the  corpuscle  in  these 
cases  may  easily  have  happened  after  death  in  conse- 
quence of  the  stagnation  of  the  blood  in  the  meshes  of 
the  spleen,  as  it  is  well  known  that  the  large  splenic  cells 
in  question  are  activelj'  amceboid.  If  the  destruction  of 
the  red  corpuscles  by  this  method  were  the  chief  function 
of  the  spleen,  one  would  expect  to  meet  with  such  micro- 
scopic evidence  of  it  more  frequently  and  more  con- 
stantly, considering  the  great  number  of  i-ed  corpuscles 
which  is  supposed  to  be  undergoing  destruction  at  any 
one  time.  However,  we  find  in  most  of  the  histologies 
the  statement  that  such  blood-corpuscle-containing  cells 
occur  in  the  spleen,  the  statement  presumably  resting  on 
personal  observations  by  the  author  ;  and  the  explanation 
usually  adopted  is  the  one  of  Kolliker,  that  it  is  a  func- 
tion of  these  cells  to  destroy  the  red  corpuscles.  So  that 
it  is  fair  to  assert  that  this  hypothesis  is  generally  accepted 
at  the  present  time.  It  is,  perhaps,  the  only  function  of 
the  spleen  that  is  described  with  any  show  of  certainty, 
though,  as  I  have  tried  to  indicate,  the  evidence  for  it  is  ob- 
viously unsatisfactory,  and  will  scarcely  stand  a  critical 
examination.  If  one  chooses  to  believe  that  the  red  cor- 
puscles are  destroyed  in  the  spleen,  not  by  absorption 
into  the  substance  of  its  amoeboid  cells,  but  by  simple 
dissolution  in  the  plasma  while  in  that  organ,  there  is 
nothing  either  to  prove  or  disprove  the  belief,  though  a 
certain  amount  of  possible  evidence  may  be  brought  for- 
ward in  favor  of  it,  such  as  the  large  percentage  of  iron 
contained  in  the  substance  of  the  spleen,  even  when  the 
blood  is  thoroughly  washed  out. 

With  regard  to  the  theory  that  the  spleen  takes  part  in 
the  formation  of  new  red  corpuscles,  we  are  now  in  a  x>o- 
sition  to  discuss  the  question  with  some  degree  of  cer- 
tainty. The  theory  is  always  based  at  the  present  day; 
so  far  as  the  writer  is  aware,  upon  the  assertion  that  de- 
veloping nucleated  red  corpuscles  can  be  found  in  the 
spleen.  The  recent  investigations  of  Bizzozero,  and  Biz- 
zozero  and  Torre,  and  others,  have  shown  that  this  state- 
ment is  probably  erroneous  ;  that  among  the  higher 
mammalia,  including  man,  one  cannot  find  in  the  spleen 
of  the  healthy  adult  animal  any  evidence  of  this  nature 
to  show  that  it  takes  part  in  the  production  of  red  cor- 
puscles. In  fact  the  connection  of  the  spleen  with  the 
formation  of  new  red  corpuscles,  during  f cetal  and  extra- 
uterine life,  has  been  pretty  clearly  ascertained,  thanks  to 
the  labors  of  Kolliker,  Foa,  Bizzozero,  and  others.  The 
writer  of  this  article,  in  experiments  not  yet  published, 
made  upon  the  regeneration  of  the  blood-corpusQles  in 
the  cat,  has  been  able  to  corroborate  fully  the  general 
features  of  the  connection  of  the  spleen  with  this  func- 
tion, as  stated  by  the  authors  just  quoted ;  it  is  as  follows ; 
In  the  young  foetus,  shortly  after  the  spleen  is  formed, 
one  can  find  in  it  numerous  nucleated  red  corpuscles 
showing  signs  of  an  active  multiplication  by  karyokinetic 
division,  so  that  there  can  be  no  doubt  that  the  spleen 
does  possess  this  function  during  foetal  life.  Before  the 
appearance  of  the  spleen  the  production  of  red  corpus- 
cles is  confined  to  the  liver,  but  toward  the  end  of  foetal 
life,  and  for  a  variable  period  after  birth,  not  only  the 
spleen,  but  the  marrow  of  the  bones  also,  takes  part 
with  the  liver  in  making  new  corpuscles.  However, 
shortly  after  birth — in  the  cat  by  the  third,  or  at  the  latest 
the  fourth  week — this  function  has  disappeared  entirely 
not  only  from  the  liver,  but  from  the  spleen  also. 
Henceforward,  throughout  healthy  adult  life,  the  forma- 
tion of  red  corpuscles  is  confined  to  the  marrow  of  the 
bones,  the  spleen  no  longer  takes  part  in  the  process. 

Bizzozero  and  Torre  have  examined  the  spleens  in  a 
number  of  animals  belonging  to  the  different  classes  of 
vertebrates,  and  state  that  in  none  of  them  except  the 
tailed  amphibians  does  the  adult  spleen  contain  develop- 
ing red  corpuscles.  But  in  the  ordinary  mammals, 
as  the  dog  and  the  cat,  and  probably  in  man,  the 
spleen  of  tlie  adult  under  certain  conditions  can  resume 
Its  foetal  function.  Recently  Bizzozero,  and  Bizzozero 
and  Salvioli,  have  shown  that  in  dogs  and  guinea-pigs, 
after  the  animal  has  been  bled  severely  two  or  more 
times,  the  spleen  upon  examination  is  found  to  contain 
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nucleated  red  corpuscles.  The  writer  can  confirm  these 
observations  from  similar  experiments  made  by  him 
upon  cats.  In  the  normal  healthy  cat  no  nucleated  red 
corpuscles  can  be  found  in  the  spleen  ;  but  if  the  animal 
is  bled  very  strongly  one  or  more  times,  and  the  spleen 
is  examined  twenty-four  hours  after  the  last  bleeding, 
one  finds  in  it  a  number  of  the  nucleated  corpuscles 
tinged  with  haemoglobin,  and  frequently  in  different 
stages  of  division,  showing,  apparently,  that  the  spleen 
has  again  taken  on  the  function  of  making  blood-cor- 
puscles. Furthermore,  Pellacani,  and  also  Foa,  state  that 
in  the  spleens  of  human  beings  suffering  from  extreme 
ansemia  before  death,  they  have  found  nucleated  red 
corpuscles,  though  in  the  spleen  of  man,  normally,  none 
are  contained.  These  facts  show  quite  conclusively  that 
when  the  circulation  is  depleted  of  its  red  corpuscles  by 
sudden  and  severe  hsemorrhage,  or  in  the  human  subject 
by  the  pathological  conditions  which  bring  on  continued 
anfemia,  the  marrow  of  the  bones  is  no  longer  able  to 
supply  the  increased  demand  for  new  corpuscles,  and  the 
spleen  takes  part  as  an  accessory  organ  in  their  produc- 
tion, as  in  foetal  life. 

Tliat  the  spleen  is  able  to  revert  in  this  way  to  its  em- 
bryonic function  seems  to  depend  upon  the  fact  that, 
even  in  the  healthy  adult,  one  finds  in  it  nucleated  cells 
like  nucleated  red  corpuscles,  except  that  they  contain 
no  trace  of  haemoglobin.  Similar  colorless  cells  are 
found  in  the  marrow,  and  are  regarded  as  the  parent 
form  of  the  nucleated  red  corpuscles.  To  these  colorless 
predecessors  of  the  red  corpuscles  Lowit  has  recently 
given  the  name  erythroblasts,  and  states  his  belief  that 
they  are  found  not  only  in  the  marrow  and  spleen  but 
also  in  the  lymph  glands.  In  the  spleen  these  cells 
apparently  do  not,  under  normal  conditions,  develop 
into  red  corpuscles,  at  least  not  in  the  spleen  itself  ; 
while  under  the  stimulus  of  excessive  anaemia  they 
again  begin  this  course  of  development.  In  this  connec- 
tion the  recent  investigations  of  Foa,  Tizzoni,  and  Grif- 
flni  and  Tizzoni,  are  of  peculiar  interest.  Foa  states  that 
if  a  portion  of  the  spleen  is  excised  by  means  of  scissors 
or  a  cautery,  the  loss  is  replaced,  after  a  certain  time,  by 
a  new  growth,  and  the  portion  of  the  spleen  undergoing 
regeneration  passes  through  the  same  stages  as  the  de- 
veloping spleen  of  thefffitus,  that  is,  it  contains  a  number 
of  nucleated  i-ed  corpuscles  and  giant  cells.  Tizzoni  ob- 
tained the  same  result  from  partial  excision  of  the  spleen, 
and  aflirms,  moreover,  that  when  the  organ  is  entirely 
removed  new  splenic  nodules  are  formed  in  the  great 
omentum,  which  show  during  their  development  the  pres- 
ence of  nucleated  red  corpuscles.  Foa,  however,  denies 
that  under  such  conditions  new  splenic  nodules  are 
formed. 

As  far  as  the  white  corpuscles  of  the  circulating  blood 
are  concerned,  it  is  at  present  uncertain,  or  only  an  infer- 
ence, whether  or  not  the  spleen  takes  part  in  their  forma- 
tion. The  case  may  be  fairly  stated  as  follows :  We 
know  that  the  spleen  contains  a  quantity  of  lymphoid 
tissue,  both  in  the  form  of  the  Malpighian  bodies  and  as 
the  sheaths  of  diffuse  lymphoid  tissue  surrounding  the 
smaller  arteries.  It  is  at  present  the  general  belief  that 
the  white  corpuscles  of  the  blood  are  derived  from  the 
lymph  leucocytes  furnished  by  the  lymphatic  glands  and 
other  collections  of  lymphoid  tissue  scattered  throughout 
the  body.  Accepting  this  theory,  we  must  believe  that 
the  lymphoid  tissue  of  the  spleen  also  gives  its  quota  of 
white  corpuscles  to  the  blood.  The  only  weak  point  in 
the  argument  is  the  fundamental  assumption  that  the 
white  blood-corpuscles  are  simply  modified  lymph  leu- 
cocytes ;  without  doubt  this  is  still  open  to  question, 
though  it  is  almost  universally  conceded  to  be  true.  In 
any  case  this  spleen-tissue  proper — the  so-called  pulp — 
cannot  be  considered  as  taking  any  part  in  the  formation 
of  white  blood-corpuscles. 

Efforts  have  been  made  to  arrive  at  the  function  of 
the  spleen  by  excising  the  organ  entirely,  and  then  de- 
termining the  disturbances  or  changes  in  the  animal  pro- 
duced by  this  operation  ;  but  the  results  have  been  en- 
tirely negative.  The  experiment  has  been  performed 
frequently  by  physiologists  on  the  lower  animals,  and  a 
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number  of  times  by  surgeons  on  the  human  subject,  with 
the  invariable  result  that  even  the  entire  removal  of  the 
spleen  has  no  direct  injurious  result,  so  far  as  can  be  de- 
termined, upon  a  healthy  animal.  TVe  are  therefore 
justified  in  believing  that  the  spleen  is  not  absolutely 
necessary  for  the  maintenance  of  the  life  of  the  animal. 
Whatever  functions  it  may  perform  are  of  such  a  nature 
that  they  can  be  carried  on  by  some  other  organ  or  or- 
gans after  its  removal.  A  number  of  physiologists  have 
stated  that  in  dogs,  after  excision  of  the  spleen,  the  ani- 
mal shows  a  ferocious  disposition  and  an  e.\traordiuary 
appetite,  but  It  is  doubtful  whether  this  result  is  pecu- 
liar to  removal  of  the  spleen.  Flint  records  that  he  has 
noticed  a  similar  change  in  animals  from  which  one  of 
the  kidneys  was  taken.  In  any  case,  the  change  in  the 
appetite  and  temper  throws  no  light  at  all  on  the  function 
of  the  spleen.  Something  more  definite,  as  the  result  of 
excision  of  the  spleen,  is  the  effect  on  the  l3'mphatic 
glands.  Many  observers  state  that  in  post-mortem  exam- 
ination of  the  animals  operated  on,  these  glands  are  usu- 
ally found  enlarged,  indicating  that  the  function  pre- 
viously performed  by  the  spleen  had  fallen  upon  them. 
But  this  again  is  unsatisfactory,  because,  in  the  first 
place,  the  lymphatic  glands  have  only  one  function  that 
we  are  acquainted  with,  namely,  that  of  making  lymph 
leucocytes,  and  they  can  therefore  onl}'  take  the  place  of 
the  lymphoid  tissue  contained  in  the  spleen,  and  not  of 
the  spleen  tissue  ;  so  that,  granting  the  observation  to 
be  correct,  it  throws  no  light  on  the  peculiar  function  of 
the  spleen.  In  the  second  place,  other  observers,  equally 
as  reliable,  deny  that  any  enlargement  of  the  lymphatic 
glands  occurs  ;  while  others,  still,  say  that  it  happens  in 
some  cases,  but  not  in  all.  On  the  whole,  then,  we  can- 
not place  much  weight  upon  this  observation.  Similar 
statements  have  been  made  concerning  the  effect  of  re- 
moval of  the  spleen  upon  the  marrow  of  the  bones.  It 
is  said  that  the  medulla  of  the  long  bones  becomes  hyper- 
semic,  and  the  yellow  marrow  is  changed  to  red,  capable 
of  producing  red  corpuscles.  If  this  is  found  to  be  true, 
as  a  permanent  effect  of  excision  of  the  spleen,  it  will  be 
strong  evidence,  of  course,  in  favor  of  the  view  that  the 
spleen  normally  takes  part  in  the  manufacture  of  red 
corpuscles.  But  the  observation  rests  upon  insufficient 
experiments,  is  denied  by  some,  and  it  is  quite  possible 
that  when  it  occurs  it  is  simply  a  temporary  result  of  the 
loss  of  blood,  as  it  is  well  known  that  in  ordinary  bleed- 
ing it  is  usual  to  get  this  effect  on  the  marrow.  Another 
result  of  total  excision  of  the  spleen,  described  by  some 
authors,  is  the  development  of  new  spleens  or  splenic 
nodules.  If  this  is  so,  we  can  understand  why  so  little 
apparent  injury  follows  the  operation.  This  statement 
has  been  warmly  supported  in  the  last  few  years  by 
Griffini  and  Tizzoni.  They  assert,  from  numerous  experi- 
ments, that  after  total  excision  a  number  of  accessory 
splenic  nodules  are  formed  in  the  great  omentum  pos- 
sessing the  characteristic  elements  of  the  normal  spleen. 
On  the  other  hand,  Foa  contends  that  in  every  case  where 
supernumerary  splenic  nodules  are  found  after  excision 
tliey  were  really  present  before  the  operation,  as  the 
omentum  retains  an  embryonic  tendency  to  produce 
these  bodies,  which  may  be  aroused  into  action  by  a  num- 
ber of  different  causes.  From  this  brief  summary  it  is 
easy  to  see  that  the  method  of  excision  has  not  contrib- 
uted much  positive  information  to  our  knowledge  of  the 
spleen,  though  it  has  shown  that  this  organ  is  not  so  es- 
sential as  its  large  size  would  seem  to  indicate. 

One  of  the  most  remarkable  things  about  the  spleen  is 
that  it  undergoes  frequent,  and  sometimes  very  great, 
changes  in  size,  not  only  in  malarial  fever  and  other 
pathological  conditions,  but  in  the  perfectly  healthy  per- 
son. This  has  long  been  known,  and,  in  fact,  the  en- 
largement of  the  spleen  has  been  shown  to  be  connected 
with  the  periods  of  digestion  of  food.  The  spleen  be- 
gins to  increase  in  size  after  eating,  and  is  said  to  reach 
a  maximum  about  the  fifth  hour  after  a  meal  has  been 
taken.  This,  together  with  the  evidences  in  the  spleen 
of  the  existence  of  active  metabolic  clianges,  and  the 
fact  that  the  splenic  blood  passes  into  the  portal  circula- 
tion, makes  it  possible  that  the  spleen  takes  some  part  in 


the  elaboration  of  the  food  during  or  after  digestion  ;  but 
anything  more  definite  it  is  impossible  to  slate.  How- 
ever, one  physiologist,  Schiff,  has  attempted  to  show  a 
very  definite  connection  between  the  spleen  and  the  pan- 
creas, with  reference  to  digestion  in  the  small  intestine, 
though  the  attempt  has  not  met  with  any  success  in  the 
minds  of  most  physiologists.  Schiff  found  that  after  ex- 
cision of  the  spleen  the  pancreatic  secretion  could  no 
longer  digest  proteids,  that  is,  the  pancreas  was  not  able 
to  make  its  proteolytic  ferment  trypsin.  The  explana- 
tion of  this  effect  was  that  the  pancreas,  by  itself,  can 
only  form  a  preliminary  material — to  use  the  nomenclat- 
ure introduced  by  Heidenhain,  can  only  make  a  zymo- 
gen or  trypsinogen,  and  to  convert  this  zymogen  to  tryp- 
sin requires  a  ferment,  which,  under  normal  conditions, 
is  formed  in  the  spleen  and  carried  to  the  pancreas  by 
the  blood  stream.  Schiff's  fundamental  experiment  has 
been  entirely  unsuccessful  in  the  hands  of  other  physiol- 
ogists. Ewald  found  that  the  pancreatic  juice,  after  ex- 
cision of  the  spleen,  digested  proteid  without  difficulty, 
and  Heidenhain  states,  in  the  most  positive  terms,  that  in 
several  dogs  from  which  he  had  previously  removed  the 
spleen,  he  was  able  to  get  a  pancreatic  juice,  by  means 
of  a  fistula,  which  digested  fibrin  in  a  perfectly  normal 
manner.  The  only  person  who  has  been  able  to  confirm 
Schiff's  theory  at  all  is  Herzen.  In  one  series  of  experi- 
ments. Herzen  made  a  number  of  infusions  of  pancreas 
and  of  spleen,  taken  from  dogs  under  different  condi- 
tions, and  determined  their  action  when  used  singly  or 
together  upon  fibrin.     His  results  were  as  follows  : 

1.  An  infusion  of  the  pancreas  of  a  hungering  dog  was 
inactive. 

2.  The  same  infusion,  when  mixed  with  the  spleen- 
pulp  from  the  same  animal,  was  likewise  inactive. 

3.  The  same  infusion  of  pancreas,  mixed  with  the 
spleen-pulp  from  a  dog  in  full  digestion,  had  a  strong 
digestive  action  on  the  fibrin. 

4.  Infusion  of  pancreas,  plus  infusion  of  the  spleen  of 
a  hungering  dog,  was  inactive. 

5.  Infusion  of  pancreas,  plus  infusion  of  the  spleen 
from  a  dog  in  digestion,  had  a  digestive  action. 

In  response  to  criticisms  made  by  Heidenhain  upon 
the  methods  used  by  him  in  these  experiments,  Herzen 
has  recently  completed  a  new  series  arranged  in  this 
way :  He  prepared,  first,  an  infusion  of  the  pancreas 
from  five  different  dogs,  and,  next,  an  infusion  of  the 
spleen  of  two  dogs  in  full  digestion.  With  each  of  the 
five  pancreatic  infusions  he  made  the  following  mixt- 
ures, and  tested  their  digestive  powers  upon  both  fibrin 
and  coagulated  albumen. 

1.  One  volume  of  pancreatic  infusion,  plus  2  volumes 
of  water. 

2.  One  volume  of  pancreatic  infusion,  plus  3  volumes  of 
five  per  cent,  boracic  acid  solution. 

3.  One  volume  of  pancreatic  infusion,  plus  2  volumes 
of  infusion  of  spleen  in  five  per  cent,  boracic  acid. 

4.  One  volume  of  pancreatic  infusion,  plus  3  volumes 
of  aqueous  infusion  of  spleen. 

He  found  that  in  all  cases  Nos.  3  and  4,  the  mixtures 
of  pancreas  infusion  with  spleen  infusion,  had  a  more 
powerful  digestive  action  than  the  others.  He  concluded 
from  this  that  the  zymogen  formed  in  the  pancreas  is 
changed  to  trypsin  by  a  ferment  formed  in  the  spleen 
during  its  periodic  dilatation.  This  conclusion  is  ob- 
viously illogical,  and  not  warranted  by  the  experiments. 
His  infusions  of  pancreas  without  admixture  of  the  spleen 
possessed  digestive  powers,  and  all  that  he  is  justified  in 
concluding  from  his  experiments,  granting  that  they  were 
perfectly  accurate,  is  that  an  infusion  of  the  spleen  has 
the  property  of  increasing  the  digestive  action  of  extracts 
of  pancreas,  but  that  by  no  means  proves  that  the  spleen 
forms  a  special  ferment  capable  of  changing  trypsinogen 
to  trypsin.  We  can  increase  the  digestive  action  of  pan- 
creas extracts  by  a  number  of  reagents,  all  of  which  are 
supposed  to  act  by  changing  the  trypsinogen  more  com- 
pletely into  trypsin  ;  to  say  that  the  infusion  of .  spleen 
has  the  same  effect,  because  of  the  presence  in  it  of  a 
special  ferment  which  it  is  the  function  of  the  spleen  to 
make,  is  not  justified,  unless  purer  preparations  of  such 
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a  ferment  are  obtained,  and  until  it  is  shown  that  the  fa- 
vorable action  of  the  spleen  infusion  was  not  owing  to  its 
alkaline  reaction,  to  the  presence  of  some  of  the  extrac- 
tives usually  found  in  it,  or  to  some  similar  cause.  Be- 
sides, if  Herzen's  theory  were  correct,  the  excision  of 
the  spleen  should  at  least  weaken  decidedly  the  digestive 
power  of  the  pancreatic  secretion,  but  the  experiments 
of  Ewald  and  Heideuhain  prove  that  this  is  not  the  case. 
The  most  hopeful  experiments  that  have  been  made  upon 
the  spleen,  in  the  past  few  years,  are  those  of  Roy.  He 
placed  the  spleens  of  living  animals  in  a  metal  box  filled 
with  oil,  and  made  tight  by  a  flexible  membrane  lining 
it,  and  adhering  to  the  contained  organs.  The  instrument 
is  known  as  the  oncometer,  and  when  in  use  its  cavity, 
filled  with  oil,  is  connected  by  tubing  with  a  recording 
apparatus,  the  oncograph.  This  latter  gives  a  tracing 
showing  the  variations  in  volume  of  the  oil  in  the  on- 
cometer, or,  in  other  words,  the  variations  in  the  size 
of  the  spleen.  The  whole  apparatus  can  be  so  ar- 
ranged that  the  spleen  is  kept  at  its  normal  temperature 
during  an  experiment,  and  its  blood-vessels,  nerves,  and 
lymphatics  are  not  interfered  with.  The  most  remark- 
able result  that  came  out  of  Roy's  experiments  was 
the  discover}'  of  the  fact  that  the  spleen  is  never  en- 
tirely at  rest,  but  is  continually  expanding  and  con- 
tracting with  a  rhythm  which  is  fairly  regular.  The  ex- 
pansions and  contractions,  or  systoles  and  diastoles,  as 
Roy  terms  them,  number  on  an  average  about  63  to 
63  in  a  minute  for  the  dog  and  cat.  The  extremes  of 
rapidity  of  rhythm  were  from  46  seconds  to  2  minutes  3 
seconds  for  each  contraction.  As  a  reason  for  these 
splenic  beats,  Roy  asserts  that  the  force  which  impels 
the  blood  through  the  substance  of  the  spleen  is  not,  as 
in  other  organs,  the  pressure  in  the  arteries,  but  the  con- 
tractions of  the  spleen  itself.  The  machinery  for  these 
spleen  contractions  is  found,  of  course,  in  the  muscle- 
fibres  scattered  throughout  the  capsule  and  trabecular 
framework.  In  addition  to  these  quick  and  rhythmic 
contractions,  the  spleen  undergoes  remarkable  variations 
in  size,  slow  expansions  and  contractions,  lasting  per- 
haps through  hours.  A  number  of  diiferent  conditions 
may  bring  about  these  slow  changes  of  bulk — for  instance, 
the  injection  of  various  substances  into  the  blood — and 
Roy  believes,  from  his  observations  upon  the  spleen 
while  in  the  oncometer,  that  under  normal  healthy  con- 
ditions it  is  continually  undergoing,  from  one  reason  or 
another,  gradual  variations  in  volume  like  those  usually 
described  as  occurring  during  the  digestion  of  a  meal. 
As  stated  above,  the  object  of  the  quick  rhythmic  con- 
tractions seems  to  be  the  driving  of  the  blood  through 
the  spleen  substance  itself.  The  mass  of  blood  in  the 
spleen,  Roy  says,  seems  to  be  cut  off  to  a  great  extent 
from  the  arterial  system.  Although  this  fact  has  been  sur- 
mised by  most  physiologists,  from  the  great  capacity  of 
the  vein  capillaries  of  the  spongy  spleen  compared  with 
that  of  the  arteries,  Roy  now  gives  a  definite  proof  for 
it.  He  finds  that  if  the  aorta  of  an  animal  with  its  spleen 
in  the  oncometer  is  clamped  below  the  diaphragm,  the 
blood-pressure  in  the  spleen  does  not  drop  quickly  as  it 
does  in  other  organs,  the  kidney  for  example,  but,  on  the 
contrary,  falls  very  slowly,  indicating,  as  Roy  expresses 
it,  that  the  passages  by  which  the  blood  enters  the  sub- 
stance of  the  spleen  must  be  very  narrow.  By  means  of 
his  oncometer  Roy  was  able  to  study  more  accurately 
than  had  before  been  possible  the  effect  of  stimulation  of 
the  nerves  of  the  spleen.  His  experiments  upon  this 
point  confirm  and  extend  the  older  observations  of  Tar- 
chanoff  and  others.  He  finds  that  direct  stimulation  of 
the  vaso-motor  centre  in  the  medulla  by  electricity,  or 
indirect  stimulation  of  the  same  centre  by  making  the 
animal  dyspnoeic,  brings  on  a  rapid  and  strong  con- 
traction of  the  spleen,  a  vaso-constrictor  effect  caused  by 
a  narrowing  of  the  arteries  in  the  spleen,  and  possibly 
also  by  a  contraction  of  the  spleen-muscle  itself.  In  like 
manner,  stimulation  of  the  central  end  of  a  sensory  nerve 
causes  a  contraction  of  the  spleen,  and  finally,  direct 
electrical  stimulation  of  the  divided  splanchnic  or  vagus 
produces  the  same  result.  The  last  experiment  shows 
that  the  vaso-constrictor  nerves  pass  in  part  to  the  spleen 


through  the  vagus  and  splanchnic  nerves,  by  way  of  the 
solar  plexus.     But  the  spleen  evidently  receives  nerve- 
filaments  from  some  other  source,  inasmuch  as  after  sec- 
tion of  the  two  splanchnics  and  the  two  vagi,  stimulation 
of  a  sensory  nerve  will  still  cause  a  reflex  contraction  of 
the  organ.     Moreover,  it  was  found  that  section  of  all 
the  principal  nerves  going  to  the  spleen  had  so  little  effect 
on  its  rhythmic  contractions  that  Roy  thinks  it  probable 
that  these  movements  are  regulated  by  some  mechanism 
in  the  spleen  itself,  that  is,  by  an  intrinsic  nervous  ap- 
paratus, or  by  the  automatic  contractility  of  the  muscle- 
fibres.     These  observations  are  a  very  welcome  addition 
to  our  knowledge  of  the  physiological  properties  of  the 
spleen.     Though  they  seem  to  give  no  direct  information 
as  to  the  functional  value  of  the  spleen  to  the  body, 
there  is  no  doubt  that  when  followed  out  more  thoroughly 
they  will  furnish  material  aid  in  the  discovery  of  the 
long  looked-for  function  of  this  organ. 
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SULPHONAL.  (Spelled  also  Sulfonal.)  Under  this 
name  Professor  A.  East  recently  (April,  1888)  called  at- 
tention '  to  the  action  of  a  new  chemical  compound  which, 
in  physiological  and  clinical  experiments,  he  had  found 
to  be  an  efficient  and  harmless  hypnotic.  It  was  discov- 
ered by  E.  Baumann  in  1885,  and  by  him  named  diethyl- 
sulphon-dimethylmethane.  Its  formula  is (CHs)!  =  C  = 
(SO^CjHs)!. 

Preparation.'' — Dry  hydrochloric  acid  gas  is  passed  into 
a  mixture  of  two  parts  of  ethyl-mercaptan  and  one  part 
of  acetone.     The  liquid  gradually  becomes  warm  and 
turbid,  and  separates  into  two  layers,  of  which  the  upper 
is  mercaptol,  and  the  lower  dilute  hydrochloric  acid  : 
CHaX^     r.  .   HS.CjHs  _  CHsXp/SCjHs  ,   tt  n 
CHa/^  =  °  +  HSC.Hs   -  CH3/^\SC=H.  +  ^■^"- 
Acetone.        Mercaptan,  Mercaptol. 

The  mercaptol  is  removed  from  the  watery  layer, 
washed  first  with  water,  and  then  with  a  dilute  solution 
of  hydrate  of  sodium,  dried  by  means  of  chloride  of  cal- 
cium, and  finally  distilled.  To  oxidize  the  mercaptol 
and  thus  convert  it  into  sulphonal,  it  is  agitated  with  a 
five  per  cent,  solution  of  permanganate  of  potassium, 
which  is  added  as  long  as  it  becomes  decolorized,  or  un- 
til the  mixture  becomes  permanently  red,  showing  that 
oxid9,tion  is  complete.  Occasionally,  a  few  drops  of  acetic 
acid  or  dilute  sulphuric  acid  are  added,  to  combine  with 
the  liberated  alkali.  Finally,  the  liquid  is  heated  in  a 
water-bath  and  filtered  hot.  As  it  cools,  the  sulphonal 
crystallizes  out.  The  crystals  are  obtained  perfectly  pure 
by  recrystallizing  several  times  from  boiling  water  or  al- 
cohol ; 

CHaXo/SC^H,    ,    Oj  _  CHsXp/SO^CsHs. 

CHs/^XSC.Hs  +  0=  -  CHs/'"\SO.C.H.. 
Mercaptol.  Sulphonal, 
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Properties. — Sulphonal  crystallizes  in  colorless  prisms, 
which  are  inodorous  and  nearly  tasteless.  !Most  writers 
describe  pure  sulphonal  as  destitute  of  any  perceptible 
taste,  while  others  found  it,  when  mixed  with  various 
liquids,  slightly  bitter.  It  is  soluble  in  about  l.o  parts  of 
boiling  water,  m  about  450  parts  of  water  at  37'  to  38'  C, 
and  in  about  500  parts  at  15°  C.  ;  in  3  parts  of  boiling  al- 
cohol, in  65  parts  of  alcohol  at  15°  C,  and  in  110  parts  of 
fifty  per  cent,  alcohol. 

Its  solubility  ^  in  water  is  somewhat  increased  by  the 
presence  of  small  quantities  of  chloride  of  sodium,  hydro- 
chloric acid,  and  peptones.  Thus  it  dissolves  in  350  parts 
of  a  two  per  cent,  solution  of  chloride  of  sodium  at  40°  C. , 
and  in  380  parts  of  a  two  per  mille  solution  of  hydro- 
chloric acid  at  blood-heat  (38°  to  40°  C).  A  hot  solution 
of  sulphonal,  added  to  artificial  gastric  juice  containing 
an  abundance  of  peptones  in  solution,  will  not  crystallize 
out  in  one  hour  when  the  liquid  is  cooled  to  blood-heat, 
even  when  the  sulphonal  constitutes  one  per  cent,  of  the 
liquid. 

Sulphonal  is  a  remarkably  stable  compound.  At  or- 
dinary temperatures  concentrated  sulphuric  acid,  fuming 
nitric  acid,  nitro-hydrochloric  acid,  caustic  potassa  and 
soda,  chlorine  and  bromine,  do  not  affect  it. 

Teats. — Sulphonal  should  be  colorless,  odorless,  and 
tasteless,  or  only  very  slightly  bitter.  Applied  in  sub- 
stance to  moistened  red  or  blue  litmus-paper,  it  should 
be  perfectly  neutral.  It  should  melt  at  135°  to  136°  C, 
and  when  incinerated  should  leave  no  incombustible  res- 
idue. A  hot  watery  two  per  cent,  solution  should  not 
be  altered  by  the  addition  of  chloride  of  barium  or  nitrate 
of  silver  ;  and  ten  c.c.  of  the  solution,  on  the  addition  of 
one  drop  of  volumetric  solution  of  permanganate  of  po- 
tassium, should  become  permanently  red.'' 

Physiological  Action. — According  to  Professor  Kast, 
moderate  doses  of  sulphonal,  two  grammes  (30  grains), 
given  to  dogs,  in  about  half  an  hour  produce  inco-ordinate 
movements,  beginning  in  the  legs,  and  soon  extending  to 
the  trunk.  The  animals  quickly  become  very  helpless, 
and  stagger  about  as  if  intoxicated  with  alcohol.  In  a 
short  time  they  are  unable  to  stand,  lie  down,  and  fall  into 
a  profound  sleep.  After  awakening  they  are  still  some- 
what uncertain  in  their  movements,  but  speedily  regain 
their  normal  condition,  and  then  exhibit  no  trace  of  dis- 
agreeable effects.  Very  powerful  dogs  often  present  only 
the  ataxic  movements,  but  no  hypnotic  condition.  Toxic 
doses  cause  severe  convulsions,  soon  followed  by  deep 
sopor,  and  in  about  ten  hours  by  death.  The  blood- 
pressure  was  carefully  examined,  and  found  normal  dur- 
ing and  after  doses  which  caused  prolonged  sleep. 

From  the  phenomena  observed  in  animals  after  mod- 
erate doses  of  sulphonal,  Kast  concluded  that  this  sub- 
stance has  a  very  decided  physiological  action,  and  prob- 
ably first  acts  upon  the  gray  cortex  of  the  cerebrum. 

In  healthy  middle-aged  men  sulphonal,  in  doses  of  two 
to  three  grammes  given  early  in  the  afternoon,  several 
hours  after  dinner,  soon  causes  sleepiness  and  dulness, 
which  continue  for  some  hours.  Even  these  slight  effects 
may  not  take  place  in  very  strong  men,  especially  if  they 
walk  about  in  the  open  air.  But  they  become  more 
marked,  and  are  soon  followed  by  sleep  lasting  four  or 
five  hours,  if  the  person  lie  down  in  a  noiseless  apart- 
ment. Thus,  given  to  healthy  men  in  doses  of  two  to 
three  grammes,  at  a  time  when  sleep  is  not  required,  sul- 
phonal does  not  act  like  the  narcotics  and  hypnotics 
which  force  sleep,  but  only  produces  a  certain  degree  of 
dulness  and  languor,  which  is  apt  to  increase  and  pro- 
duce a  spontaneous  need  of  sleep.  Ataxic  movements, 
such  as  almost  uniformly  occur  in  dogs,  were  never  ob- 
served in  men.  . 

According  to  the  investigations  of  Wm.  J.  Smith," 
sulphonal,  given  in  moderate  doses,  is  completely  changed 
in  tlie  organism  into  readily  soluble  organic  compounds  of 
sulphur.  The  quantity  of  sulphuric  acid  excreted  is  not 
altered,  which  shows  that  the  organic  compounds  have 
great  stability.  Sulphonal  exerts  no  influence  on  tissue- 
change,  and  does  not  increase  or  diminish  the  quantity 
of  nitrogen  eliminated.  Large  doses  given  to  a  dog  for 
five  weeks  caused  no  disturbance  of  the  animal's  health, 


but  minute  quantities  of  unchanged  sulphonal  could  be 
detected  in  his  urine. 

Therapeutical  Uses. — The  hypnotic  action  of  sulphonal 
was  tested  by  Kast  about  one  hundred  and  twenty  times 
on  thirty  patients.  In  most  cases  the  sleeplessness  was 
due  to  over-excitation  of  the  brain,  and  occurred  in  neu- 
rotic patients  ;  in  some  the  insomnia  was  caused  by  or- 
ganic cerebral  disease,  or  was  due  to  senility,  or  fever,  or 
to  disordered  circulation  from  heart  disease.  Nearly  in- 
variably, in  from  one-half  to  two  hours,  quiet  and  deep 
sleep  ensued,  and  lasted  from  five  to  eight  hours.  Dur- 
ing the  sleep  the  functions  of  circulation  and  respiration 
were  somewhat  slowed,  as  in  natural  sleep,  but  no  devia- 
tion of  the  blood-pressure  from  the  normal  state  could 
be  observed.  After  awakening,  the  patients  felt  refreshed 
and  presented  no  after-effects,  except  that  in  a  few  in 
stances  a  feeling  of  fatigue  and  languor  existed  during 
the  following  morning  or  day. 

Since  the  publication  of  Kast's  observations  sulphonal 
has  been  extensively  used  as  a  hypnotic  in  cases  of  in- 
somnia. It  was  found  to  be  most  effective  in  nervous 
sleeplessness,  and  generally  also  when  insomnia  was 
caused  by  disease  of  the  brain,  disordered  circulation, 
and  neuralgia.  It  failed  in  some  cases  of  delirium  tre- 
mens, and  had  little  effect  in  some  hysterical,  maniacal, 
and  delirious  patients.  It  also  failed  when  insomnia  was 
caused  by  severe  cough,  or  intense  pain  other  than  neu- 
ralgic. Usually  no  disagreeable  effects  followed  its  ac- 
tion, or  at  most  some  dulness,  languor,  and  sleepiness  on 
the  following  day.  In  a  few  instances,  after  repeated 
administration,  there  followed  headache,  vertigo,  and 
tinnitus  aurium,  and  in  others  eruptions  resembling 
measles  or  scarlatina,  attended  with  itching,  and  lasting 
several  days. 

Do>,e  and  Administration. — The  average  dose  for  pa- 
tients of  medium  weight  is  two  grammes  (30  grains). 
Females  rarely  require  more  than  from  one  to  two 
grammes,  while  strong,  heavy  men  often  need  from  two  to 
four  grammes.  The  dose  deemed  appropriate  should  be 
given  about  two  hours  before  bedtime,  and  one  or  two 
hours  after  the  last  meal,  as  then  all  the  conditions  are 
present  which  favor  speedy  solution  and  absorption — an 
abundance  of  liquid,  chloride  of  sodium,  hydrochloric 
acid,  and  peptones.  The  patient  should  be  directed  to 
take  the  dose  in  about  half  a  pint  of  warm  liquid — tea, 
bouillon,  soup,  etc. 

B.    Sulphonal 3  j-ij- 

Pulve  bene.  Div.  in  p.  aeq.  iv.  S.  :  One  powder  in 
the  evening. 

Samuel  Nickles. 

'  Berliner  klinieche  Wochenschrift,  No.  16,  April,  1888. 

2  Bemhard  Fischer  :  Die  Neueren  Araneimittel,  p.  64.    Berlin,  1889. 

»  A.  Kast :  Therap.  Monatshefte,  1888,  p.  316. 

*  B,  Fischer :  Die  Neueren  Arzneimittel,  p.  67. 

»  Therap.  Monatshefte,  1888,  p.  DOT,  November. 

SUPRA-PUBIC  CYSTOTOMY.  The  early  history  of 
this  operation  is  so  well  known  that  but  a  brief  sketch 
will  be  necessary. 

In  the  year  1561,  Pierre  Franco,  cutting  a  boy  about 
two  years  of  age  by  the  perineal  incision,  found  a  stone 
too  large  to  be  drawn  out  through  the  pelvis  ;  and  driven 
by  the  importunities  of  the  parents  and  the  necessities  of 
tile  case,  he  pressed  the  stone  up  from  below  with  the  fin- 
gers in  the  rectum,  and  cut  down  upon  it  over  the  pubos, 
by  an  incision  a  little  to  one  side  of  the  median  line. 

Through  this  opening  he  succeeded  in  removing  the 
stone,  and  although  the  child  was  very  sick  after  the  op- 
eration he  finally  recovered. 

So  impressed  was  Franco  with  the  diflSculties  and  dan- 
gers of  this  operation,  and  with  the  belief  that  wounds 
of  the  body  of  the  bladder  were  almost  necessarily  fatal, 
that  he  advised  strongly  against  a  repetition  of  the  pro- 
cedure which  had  proved  so  successful  in  his  hands. 

In  the  year  1580,  Francois  Rousset,  who  had  become 
interested  in  the  subject,  perceiving  the  importance  of 
distention  of  the  bladder  to  increase  the  space  between 
the  peritoneal  fold  and  the  pubic  bone,  through  which 
the  operation  could  be  made,  advised  that  the  bladder  be 
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filled  with  barley-water,  milk,  or  some  mucilaginous 
fluid,  and  that  the  penis  be  afterward  compressed  to  pre- 
vent the  escape  of  the  distending  fluid.  For  cases  of 
small  and  contracted  bladder  he  advised  efforts  at  grad- 
ual distention  by  diuretic  drinks,  with  forced  retention 
of  urine  as  preliminary  treatment. 

The  operation,  ho  thought,  should  be  done  on  the  pa- 
tient in  a  horizontal  position,  with  the  pelvis  raised,  so 
that  the  force  of  gravity  should  tend  to  draw  away  the 
intestines,  and  that  the  liquid  iu  the  bladder  might  tend 
to  gravitate  toward  the  fundus  and  press  it  upward. 

He  advised  that  the  incision  should  be  made  in  the 
median  line  between  the  recti  and  pyramidalea  muscles, 
down  to  the  bladder  wall,  which  should  then  be  entered 
by  a  small  opening,  to  be  afterward  enlarged  according 
to  need  with  a  probe-pointed  bistoury.  The  peritoneum 
is  to  be  retracted  and  protected  by  the  forefinger  during 
the  incision  of  the  bladder-wall. 

These  recommendations  of  Rousset  are  given  at  some 
length  to  show  that,  thus  early,  a  plan  was  proposed 
which  differed  but  little  from  that  carried  out  in  the 
modern  operation.  This  is  the  more  interesting  when  it 
Is  known  that  Rousset  was  not  a  surgeon,  and  therefore 
never  performed  the  operation  he  so  ably  planned. 

The  operation  did  not  obtain  a  firm  foothold  in  the 
surgical  world  until  the  eighteenth  century,  when  it  was 
revived  by  Douglas  (1719),  Cheselden  (1723),  and  Morand  ; 
but  then  only  as  an  exceptional  method. 

Toward  the  end  of  that  century  (1779),  Fr.  C6me  (Ba- 
seilhac)  introduced  the  sonde-4-dard,wlth  the  aid  of  which 
he  did  many  successful  operations.  His  method  of  using 
this  instrument  was  as  follows  : 

When  the  median  incision,  close  above  the  pubes,  had 
been  carried  down  to  the  bladder-wall,  the  sound,  with 
its  concealed  dart,  was  introduced  into  the  bladder.  The 
operator  then  put  the  forefinger  and  thumb  of  his  left 
hand  to  the  bottom  of  the  wound,  and  with  his  right  hand 
carried  the  beak  of  the  sound,  with  a  see-saw  movement, 
along  the  anterior  bladder- wall  until  its  point  came  under 
the  middle  of  the  wound.  The  handle  of  the  sound  was 
now  depressed,  and  the  point  raised  a  nipple-like  projec- 
tion of  the  bladder- wall,  which  was  seized  with  the  left 
finger  and  thumb.  During  this  part  of  the  operation  the 
peritoneum  was  carefully  pushed  toward  the  imibilicus. 

The  sharp-pointed  director  was  now  pushed  out  of  the 
sound,  appeared  through  the  bladder-wall,  and  served  as  a 
guide  to  a  bistoury  which  made  a  small  opening  through 
which  the  index-finger  was  at  once  slipped  to  hook  up  and 
hold  the  bladder,  and  to  serve  as  a  guide  for  further  in- 
cisions, and  for  the  manipulations  of  removing  the  stone. 

Fr.  Cdme  also  practised  and  recommended  a  perineal 
incision  for  the  purposes  of  drainage  in  patients  cut 
over  the  pubes. 

For  more  than  a  century  after  this  the  operation  re- 
mained practically  at  a  standstill  in  the  matter  of  tech- 
nique ;  and  in  the  estimation  of  .surgeons  it  steadily  de- 
clined in  importance,  on  account  of  its  high  mortality 
and  of  the  improved  methods  of  treating  large  stones 
through  the  perineal  incision  with  powerful  crushing  in- 
struments. 

In  the  "  Dictionnaire  de  Medecine,"  published  in  Paris 
in  1844,  is  a  fair  summary  of  the  feeling  of  that  time.  The 
advantages  of  the  operation,  in  the  avoidance  of  lisemor- 
rhage  and  of  interference  with  the  urethra  and  prostate, 
are  dwelt  upon,  as  well  as  the  fact  that  it  is  the  only  pos- 
sible operation  in  cases  of  very  large  stones. 

On  the  other  hand,  the  author  draws  a  gloomy  picture 
of  the  course  and  fatal  effects  of  urinary  infiltration,  and 
closes  by  saying:  "It  is,  then,  owing  to  the  danger  of 
urinary  infiltration  after  this  operation  that  the  great 
majority  of  surgeons  have  preferred,  and  still  prefer,  the 
narrow  and  embarrassed  route  that  the  perineum  presents 
to  urinary  calculi." 

This  opinion  of  the  operation,  expressed  in  1844,  was  not 
materially  altered  during  the  subsequent  thirty  years, 
and  it  was  reserved  for  the  removal  of  very  large  stones 
which  could  not  be  got  out  through  the  pelvis. 

The  technique  usually  followed  during  this  period 
was  essentially  that  of  Fr.  C6me,  with  the  sonde  a-dard, 


although  occasionally  the  operation  was  done  after  the 
manner  recommended  by  Rousset,  over  a  full  bladder. 

In  October,  1878,  Dr.  Garson,  of  Edinburgh,  published 
some  investigations,  made  in  the  laboratory  of  Professor 
Braune,  of  Leipzig,  upon  the  changes  of  position  of  the 
pelvic  organs,  when  the  rectum  was  distended  by  an  in- 
flated rubber  bag. 

The  surgical  importance  of  his  observations  was  at 
once  manifest,  for  he  found  that  the  bladder  was  lifted 
out  of  the  pelvis  to  a  very  considerable  degree,  and  that 
thus  the  prevesical  peritoneal  fold  was  widely  separated 
from  the  symphysis  pubis,  giving  ample  room  for  the 
performance  of  the  supra-pubic  incision  without  fear  of 
injury  to  the  peritoneum.  At  about  the  same  time  Pro- 
fessor Braune  brought  this  matter  to  the  attention  of 
German  surgeons,  and  in  1880  Professor  Petersen  ap- 
peared with  an  article,  in  Langenbeck's  Archiv  fur  Klin- 
iache  Ohirurgie,  recommending  the  procedure  as  a  good 
one  surgically,  reporting  two  cases  operated  on  in  this 
way,  and  recounting  a  number  of  additional  observations 
on  the  cadaver. 

From  that  time  but  little  has  been  added  to  the  tech- 
nique of  the  operation,  and  the  following  description  of 
procedure  conforms  pretty  closely  to  that  given  by  Peter- 
sen : 

Preparatory  Treatment. — If  the  bladder  is  much  con- 
tracted, efforts  may  be  made  with  warm  injections  to 
gradually  stretch  it  to  a  reasonable  capacity,  and  if  there 
is  cystitis  present,  with  fermenting  urine  and  mucus,  an 
emollient  and  mildly  antiseptic  solution  of  borax  or  bo- 
racic  acid  may  be  used  for  this  irrigation.  On  the  day 
of  the  operation  the  bowels  are  to  be  thoroughly  emptied 
by  laxatives  and  enemata. 

Operation.  —  The  patient  being  fully  etherized,  an 
oval  or  pear-shaped  rubber  bag  with  a  pipe  attached 
is  introduced  into  the  rectum.  This  is  more  easily  done 
before  the  bladder  is  filled.  Before  distending  the  rectal 
bag  the  bladder  should  be  thoroughly  irrigated  and  then 
filled  with  a  boraoic-acid  solution. 

The  distention  of  the  bladder  should  be  done  with  ex- 
treme care,  as  rupture  of  the  viscus  has  occuri-ed  in  sev- 
eral instances  during  this  procedure.  If  a  bulb  syringe 
is  used,  the  hand  recognizes  the  amount  of  resistance  and 
can  judge  with  considerable  accuracy  of  the  tension  in 
the  bladder.  It  is  to  be  borne  in  mind  that  these  blad- 
ders have  usually  been  long  diseased,  and  are  not  infre- 
quently weakened  by  ulceration  or  sacculation.  In  most 
cases  from  six  to  ten  ounces  may  safely  be  thrown  in. 

To  prevent  subsequent  leakage  of  the  water  from  the 
bladder,  an  elastic  band  should  be  tied  around  the  penis. 
The  catheter  through  which  the  injection  has  been  made 
may  either  be  withdrawn  or  closed  with  a  clamp.  The 
rectal  bag  is  now  to  be  slowly  filled  with  water,  and  here, 
too,  great  care  should  be  taken  against  over-distention, 
for  there  is  danger  not  only  of  rupture  of  the  rectum, 
but  also  of  so  increasing  the  tension  in  the  bladder  by 
pressure  as  to  cause  a  rupture  there.  During  the  filling 
of  the  rectal  balloon  the  rise  of  the  bladder  into  the  ab- 
domen can  be  watched  by  palpation  and  percussion. 

The  accompanying  figures  show  very  well  the  effect  of 
this  rectal  distention  on  the  position  of  the  bladder  and 
of  the  prevesical  fold  of  the  peritoneum.  They  are  re- 
duced from  full-sized  illustrations  of  an  article  by  Fehl- 
eisen,  in  Langenbeck's  Archiv  fur  Klinische  Chirurgie, 
which  were  iriade  for  him  from  frozen  sections  of  the 
cadaver. 

In  Fig.  5067,  when  the  bladder  is  moderately  distended, 
while  the  rectum  is  empty,  the  peritoneum  reaches  almost 
down  to  the  upper  edge  of  the  pubes  ;  while  in  Fig.  5068, 
although  the  bladder  contains  less  water  than  that  in 
Fig.  5067,  yet  the  filling  of  the  rectum  so  forces  it  up  out 
of  the  pelvis  as  to  lift  the  peritoneal  fold  to  a  good  dis- 
tance from  the  symphysis  pubis.  In  Figs.  5069  and  5070 
we  see  the  same  point  still  more  strikingly  Illustrated. 

Bouley  has  made  investigations  on  this  subject,  and  has 

deduced  the  following  rule  for  determining  the  position 

of  the  peritoneal  fold  by  percussion  and  palpation  of  the 

bladder:  "  When  the  apex  of  the  bladder  stands  more 

'  than  five  and  less  than  nine  centimetres  above  the  pubes 
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the  peritoneal  reflection  -will  be  found  three  centimetres 
beloT\-  this  point.  If  the  bladder  reaches  more  than  nine 
and  less  than  thirteen  centimetres  above  the  symphysis 


Fig.  5067. — Cut  from  Frozen  Secci-jii.  Bladder  contains  ten  tluid- 
ounces.  A.  prcvccical  fold  of  peritoneum  ;  E,  retrovesical  peritoneal 
fold. 

vill  extend  four  centimetres  below  its 


the  peritoneum   iv 

apex." 

Besides  the  lifting  of  the  peritoneum  and  consequent 
nlarging  of  the  space  through  which  the  operation  can 
)e  done,  the  rectal  distention  has  a  second  good  effect 


enlarging  of  the  space  through  which  the  operation  can 
be  done,  the  rectal  distention  has  a  second  good  effect 
in  piressing  the  bladder  close  up  against  the  abdominal 


Fig.  506.S.  —Bladder  contains  si.x  and  a  half  fluidouuces.     PLCCtuni  di.s- 
tended  with  fifteen  tluidounces.     A  and  B  mark  the  peritoneal  folds. 

wall  and  fixing  it  there,  so  that  it  can  be  readilj-  opened 
without  obliging  the  operator  to  grope  behind  the  pubes 
for  it.     It  is  this  effect  of  the  rectal  ballonuemeut  which 


has  done  the  most  to  reduce  the  mortality  of  the  modern 
operation. 

Formerly,  a  good  operator  could  with  care  avoid  in- 
jury of  the  peritoneum,  but  in  the  exercise  of  the  caution 
requisite,  the  loose  attachments  about  the  neck  of  the 


Fig.    5069.— Bladder   distended    with    twenty   fluidounces.      A  and   B, 
folds  of  peritoneum. 

bladder  were  often  considerably  separated,  thus  opening 
the  way  for  inlnltration  of  urine  and  septic  absorption, 
which  were  the  usual  ctuises  of  death  in  these  cases.  As 
most  of  this  handling  is  now  avoided,  infiltration  of 
urine  and  phlegmonous  processes  htrve  become  more 
rare. 

To  return  now  to  the  steps  of  the  operation.     When 


Fig,  51170. — Bladder  contains  fourteen   fluidounces.     Rectum   distended 
with  si.xtecu  tluidounces.     A  and  B,  folds  of  peritoneum. 

the  bladder  and  rectum  htive  been  tilled,  or  so  far  dis- 
tended as  seems  safe,  and  the  field  of  operation  has  been 
thoroughly  scrubbed  and  shaved,  an  incision  is  made  in 
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the  median  line,  extending  two  and  a  half  to  four  inches 
upward  from  over  the  symphysis  pubis.  The  length  of 
this  opening  will  be  varied  according  to  the  thickness  of 
the  abdominal  wall. 

The  incision  is  carried  down  between  the  recti  and 
pyramidales  muscles  into  the  prevesical  space  (cavum 
Retzii). 

In  many  cases  the  bladder- wall  is  now  at  once  in  plain 
view,  but  in  others  a  layer  of  cellular  tissue,  containing 
more  or  less  fat,  has  to  be  separated.  This  should  be 
done  by  dividing  it  directly  down  toward  the  bladder, 
and  any  dissection  or  separation  of  these  loose  tissues 
laterally  should  be  carefully  avoided. 

Sometimes  veins  of  considerable  size  lie  at  the  bottom 
of  the  prevesical  space,  and  these,  when  seen,  may  be 
clamped  and  cut,  or,  if  possible,  pushed  to  one  side.  If 
they  are  injured  and  give  rise  to  troublesome  hsemorrhage, 
it  should  be  borne  in  mind  that  this  bleeding  usually 
stops  when  the  bladder-wall  is  incised,  much  as  the  ven- 
ous haemorrhage  in  the  neck,  in  the  operation  of  trache- 
otomy, ceases  when  the  trachea  is  opened.  So  that,  if 
the  bleeding  points  are  not  easily  seen  and  caught  up, 
the  search  should  not  be  prolonged,  but  the  bladder 
should  be  at  once  opened. 

It  will  occasionally  be  found  that  the  peritoneal  fold  is 
held  down  in  close  proximity  to  the  pubes  by  a  prolon- 
gation of  delicate  fascia  (transversalis  fascia,  fascia  pro- 
pria of  Velpeau)  which  attaches  it  to  that  bone.  When 
this  is  the  case  it  can  be  easily  separated  witli  the  scalpel 
and  drawn  upward. 

The  bladder,  when  uncovered,  should  be  opened  by  a 
clean  thrust  of  the  knife.  The  left  forefinger,  which  is, 
during  this  part  of  the  operation,  protecting,  and  when 
necessary,  holding  up  the  prevesical  fold  of  the  peri- 
toneum, should  be  at  once  slipped  into  the  opening  while 
it  is  distended  by  the  escaping  urine.  The  incision  can 
then  be  enlarged  according  to  need,  either  by  stretch- 
ing or  with  a  probe-pointed  bistoury.  If  the  cystotomy 
has  been  done  for  the  removal  of  a  stone,  the  opening 
should  be  sufficiently  large  to  allow  the  passage  of  the 
calculus  without  undue  bruising  of  the  edges  of  the 
incision. 

The  After-treatment  of  {lie  Supra-pvMc  Wound. — The 
first  important  question  we  have  to  decide,  in  the  matter 
of  the  after-treatment,  is  whether  to  apply  sutures  to  the 
bladder  wound  or  not.  There  is  considerable  difference 
of  feeling  among  operators  as  to  the  wisdom  of  doing  so. 
Statistics  are  too  meagre  to  prove  either  plan  decidedly 
superior,  but  as  far  as  they  go  they  show  that  patients  have 
done  better  when  the  bladder  wound  was  not  closed,  but 
was  used  for  drainage.  The  added  danger  in  the  cases 
where  the  wound  was  closed  seems  to  come  from  the  in- 
creased chance  of  infiltration  of  urine  and  septic  infec- 
tion when  the  bladder  leaks  after  the  outer  part  of  the 
wound  has  partly  united. 

The  failure  to  unite  has,  no  doubt,  been  due  in  many 
instances  to  the  fact  that  improper  cases  were  chosen  for 
closure.  It  is  evident  that  when  the  bladder-wall  is 
much  inflamed,  especially  in  old  and  broken-down  sub- 
jects, the  chances  of  healing  by  first  intention  are  very 
small,  and  the  dangers  of  urinary  infiltration  are  propor- 
tionately large.  Only  those  cases,  then,  should  be  selected 
for  suture  in  which  the  bladder  is  tolerably  free  from 
inflammation. 

Further,  if  there  is  much  hsemorrhage  into  the  blad- 
der, which  cannot  be  checked  at  the  end  of  the  operation, 
this  is  to  be  looked  on  as  a  contraindication  to  the  clos- 
ure of  the  bladder  wound  by  sutures.  For  it  is  difficult 
in  su'ch  cases,  by  perineal  tube  or  catheter,  to  conduct 
off  the  urine,  owing  to  the  stoppage  of  the  tubes  by 
clots  ;  and  when  these  are  clogged  the  eflorts  of  the 
bladder  to  free  itself  soon  reopen  the  wound. 

In  spite  of  these  drawbacks  in  the  use  of  the  sutures 
of  the  bladder,  the  quick  recoveries  which  are  obtained 
in  those  cases  in  which  the  suture  does  hold  are  so  strik- 
ing that  operators  are  constantly  endeavoring,  by  im- 
provement in  technique,  to  make  first  intention  of  the 
supra-pubic  wound  a  comparatively  sure  thing,  and 
many  are  so  sanguine  as  to  believe  that  this  effort  will 


finally  be  successful,  and  will  place  the  supra-pubic  in- 
cision easily  at  the  head  of  the  procedures  for  treating 
the  interior  of  the  bladder. 

Many  forms  of  continued  and  interrupted  sutures  have 
been  used  in  these  wounds,  but  perhaps  the  most  useful 
one  has  been  the  interrupted  Lembert  suture,  which  is 
easily  applied  and  has  the  advantage  of  bringing  broad 
surfaces  together. 

In  applying  any  suture  it  is  a  good  plan  first  to  fix  a 
thread  at  each  end  of  the  incision,  by  which  the  wound 
may  be  steadily  held  in  view  during  the  application  of 
the  intermediate  stitches. 

Some  operators  have  advised  that  the  outer  surface  of 
the  bladder-wall  be  dissected  off  for  a  short  distance 
around  the  incision,  in  order  to  prepare  a  fresh,  raw  sur- 
face which  shall  readily  unite  when  drawn  together  by 
sutures.  Antal  suggests  that  an  oval  surface  be  thus  de- 
nuded before  the  cavity  of  the  bladder  is  opened,  and 
that  the  incision  be  then  made  in  the  middle  of  this  re- 
freshed area.  Whatever  plan  is  used,  care  should  be 
taken  that  none  of  the  stitches  penetrate  the  cavity  of 
the  organ,  for  not  only  would  they  favor  the  escape  of 
the  urine  and  thus  make  first  intention  almost  impossi- 
ble, but  they  would  also  be  likely  to  serve  as  a  nucleus 
around  which  calcareous  deposits  would  form. 

Wlien  the  bladder  wound  is  sutured,  provision  has 
to  be  made  for  the  escape  of  urine,  either  by  passing  a 
catheter  through  the  urethra  and  securing  it  there,  or 
by  putting  a  tube  out  through  the  perineum.  The  latter 
plan  affords  the  best  drainage,  but  involves  an  additional 
operation.  Dr.  Keyes  has  sought  to  reduce  this  opera- 
tion to  a  minimum  by  the  following  procedure ;  He 
passes  a  sound  from  the  bladder  into  the  membranous 
urethra,  and  making  its  point  prominent  in  the  perineum, 
cuts  down  upon  it  by  a  very  small  incision.  Through 
the  opening  thus  made,  a  probe  is  passed  up  into  the 
bladder,  which  draws  after  itself  a  thread,  which  in  turn 
pulls  in  a  catheter. 

The  other  plan  for  the  treatment  of  these  wounds,  and 
the  one  which  thus  far  has  had  the  most  success,  is  by 
keeping  the  wound  open  and  draining  the  bladder 
through  it. 

It  is  well  to  use  two  tubes  for  this,  and  their  ends 
should  be  carried  down  to  the  bottom  of  the  bladder 
when  it  is  collapsed  in  the  pelvis  after  the  rectal  bag  is 
removed.  The  use  of  two  tubes  is  a  safeguard  against 
the  escape  of  urine  being  stopped  by  clots,  and  they  are 
useful  for  irrigation.  They  should  be  secured  to  the 
skin,  and  their  ends  should  be  left  long  enough  to  dip 
down  into  a  bottle  between  the  thighs,  or,  if  preferred, 
they  may  have  attached  to  them  a  longer  piece  of  tubing 
which  hangs  down  over  the  side  of  the  bed,  and  acts  as  a 
siphon  to  draw  the  urine  out  of  the  bladder.  Some  op- 
erators prefer  to  keep  their  patients  on  the  side  or  belly, 
to  favor  drainage,  but  this  is  usually  not  necessary. 

After  thorough  irrigation  the  wound  should  be  dressed 
antiseptically,  with  iodoform  gauze  covering  it  closely 
around  the  tubes,  and  an  absorbent  dressing  outside  of 
this. 

For  the  first  few  days  the  bladder  may  be  irrigated 
with  a  solution  of  boracic  acid  several  times  in  the 
twenty-four  hours.  After  a  few  days  one  tube  may  be 
left  out,  and  a  catheter  may  be  passed  through  the  ure- 
thra and  tied  in.  When  this  is  working  satisfactorily, 
and  after  the  wound  has  contracted  pretty  well,  the  re- 
maining tube  may  be  removed,  and  the  supra-pubic 
wound  soon  closes. 

Indications  for  the  Choice  of  the  Supra-pubic  Operation. 
— It  is  difficult  at  this  time  to  lay  down  any  exact  rules 
for  guidance  in  the  selection  of  this  operation.  The 
modern  operation  of  epicystotomy  is  so  new  as  to  be  still 
on  trial,  and  the  statistics  of  mortality  after  it  are  not  yet 
sufficiently  determined  to  allow  a  fair  comparison  with 
the  older  rival  methods.  Furthermore,  among  these 
rival  operations  we  have  one  (litholapaxy)  which  is  al- 
most equally  young,  and  since  the  adoption  of  antiseptic 
precautions  in  surgery  the  results  of  the  other  cutting- 
operations  have  been  so  vastly  improved  that,  for  pur- 
poses of  comparison,  only  statistics  of  operations  done 
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since  the  general  adoption  of  aseptic  methods  can  be  al- 
lowed. The  surgeons  of  the  present  day  are  making  the 
statistics  by  which  this  question  will  finally  be  judged. 

Certain  things  are,  however,  plain.  We  have  several 
operations,  among  which  a  selection  may  properly  be 
made,  which  are  wholly  dissimilar  in  their  methods,  and 
which  have  each  their  own  difficulties  and  advantages. 
The  cases  to  which  these  operations  are  to .  be  applied 
are  often  complicated  by  a  variety  of  conditions  which 
niay  make  now  one,  now  another,  procedure  preferable. 
That  surgeon  will,  therefore,  be  the  most  successful 
who,  being  an  advocate  of  no  system,  studies  each  case 
with  the  purpose  of  applying  to  it  that  method  of  opera- 
tion which  best  meets  its  needs,  and  avoids  the  dangers 
that  surround  it. 

In  considering  the  operation  before  us  it  will  perhaps 
be  easier  to  discuss  in  turn  the  various  conditions  to 
which  it  may  or  has  been  applied. 

Pirst  in  importance  we  have  the  removal  of  stones. 
Until  very  recently  this  was  the  only  application  which 
the  high  operation  found  ;  and  as  the  perineal  operations 
had  a  smaller  mortality  the  supra-pubic  incision  was  re- 
served only  for  those  cases  in  which  the  stone  was  too 
large  for  safe  removal  through  the  pelvis. 

Since  the  revival  of  epicystotomy,  with  the  Improved 
modern  technique  and  under  the  protection  of  antiseptic 
precautions,  there  have  been  a  certain  number  of  sur- 
geons, mostly  in  Germany,  or  in  those  countries  that  get 
their  medical  instruction  largely  from  German  sources, 
who  have  gone  so  far  as  to  claim  that  this  is  the  proper 
operation  for  all  cases  of  stone.  These  advocates  of 
supra-pubic  lithotomy  claim  that  it  is  superior  to  the 
perineal  operations  because  it  avoids  injury  of  important 
structures,  such  as  the  urethra,  the  prostate,  and  seminal 
ducts  ;  because  the  haemorrhage  in  it  is  less  and  is  more 
under  control ;  and  because  in  case  of  any  complication, 
such  as  a  sacculated  stone,  the  condition  can  be  more 
readily  recognized  through  the  high  incision,  and  more 
understandingly  remedied.  They  say,  further,  that  litho- 
lapaxy  requires  more  skill  and  experience  for  its  safe 
performance,  as  well  as  more  complicated  and  expensive 
instruments. 

These  are  all  theoretical  objections,  and  their  value  can 
only  be  finally  established  by  long  experience.  The 
question  in  the  meantime  is,  not  what  operation  can  be 
most  safely  entrusted  to  a  tyro,  but  which  operation  has 
the  lowest  mortality  in  the  hands  of  qualified  surgeons, 
and  under  what  circumstances  is  it  not  applicable,  and  is 
another  to  be  selected. 

Judging  as  well  as  possible  from  experience  thus  far 
obtained,  it  is  the  opinion  of  the  most  generally  recog- 
nized authorities  in  this  branch  of  surgery  that  litho- 
lapaxy  is  the  safest  operation  in  adult  patients,  and  that 
in  children  the  choice  lies  between  it  and  lateral  lithot- 
omy. 

The  most  important  array  of  cases  of  supra-pubic 
lithotomy  that  have  yet  been  published  are  those  of  Dr. 
Assendelft,  of  Russia.  In  Langenbeck's  ArcJiw  f.  Klin. 
Chirurgie,  Band  xxxvi. ,  1st  and  2d  Heft,  he  publishes 
the  report  of  102  cases  of  supra-pubic  lithotomy,  with  only 
two  deaths.  One  of  the  fatal  cases  he  considers  due  to 
bronchitis  and  other  troubles  not  connected  with  the  blad- 
der, and  in  noway  dependent  upon  the  operation,  so  that 
he  gives  his  death-rate  as  about  one  per  cent. 

These  are  far  the  best  reported  results  after  supra- 
pubic incision,  and  it  is  therefore  important  to  give  them 
careful  consideration.  Examining  the  cases  first  in  re- 
gard to  age,  we  find  that  the  patients  were  all  young 
people.  Porty-one  of  them  were  under  five  years  of 
age ;  twenty-four  of  them  were  between  five  and  ten, 
twenty-nine  were  between  ten  and  twenty,  and  only  eight 
were  over  twenty,  the  oldest  being  twenty-eight  at  the 
time  of  the  operation. 

His  cases  were  all,  therefore,  of  an  age  at  which  the  best 
results  can  be  expected  from  any  operation,  and  although 
his  low  death-rate  attests  his  care  and  skill,  it  cannot 
place  the  high  operation  above  others  ;  for  Freyer  has 
achieved  the  feat  of  cutting  one  hundred  and  forty-three 
boys  by  the  lateral  perineal  incision  without  a  death. 


Further,  we  find  that  in  Dr.  Assendelft's  cases  the 
stones  were  often  very  small  ;  in  thirty-seven  cases  they 
did  not  reach  a  drachm  in  weight.  These  cases  cannot, 
therefore,  be  accepted  as  establishing  the  death-rate  prop- 
er to  supra-pubic  lithotomy,  but  they  give  us  additional 
courage  to  employ  this  operation  when,  from  the  size  of 
the  stone  or  for  other  reasons,  the  safer  operations  are 
inapplicable. 

What  are  the  cases,  then,  in  wTiich  the  safer  operations, 
litholapaxy  and  perineal  lithotomy,  are  inapplicable  ? 
As  has  been  pointed  out  in  the  article  on  Diseases  of  the 
Bladder,  in  Vol.  I.  of  this  Handbook,  litholapaxy  can  be 
applied  to  all  adult  cases  of  stone,  with  the  following  ex- 
ceptions : 

1.  A  very  large  and  hard  stone  may  resist  every  at- 
tempt at  crushing. 

2.  A  stone  may  have  as  a  nucleus  a  foreign  body,  such 
as  a  piece  of  bone  or  a  bullet,  too  hard  to  crush,  and  too 
large  to  come  through  a  tube. 

3.  An  encysted  stone  may  be  out  of  reach  of  the  litho- 
trite. 

4.  Some  writers  consider  that  stricture  of  the  urethra 
may  prohibit  litholapaxy.  This  cannot  often  happen, 
for  strictures,  however  close  yield  readily  to  divulsion, 
which  may  be  immediately  followed  by  the  crushing  and 
evacuation  of  the  stone. 

5.  False  passages  may  exist,  which  so  interfere  with 
the  introduction  of  Instruments,  that  the  dangers  of  the 
operation  are  greatly  enhanced,  and  the  question  of  lithot- 
omy is  to  be  entertained. 

6.  The  hip  may  be  anchylosed  in  a  position  which  in- 
terferes with  the  use  of  instruments  through  the  urethra. 

To  these  might  be  added  two  other  exceptional  condi- 
tions pointed  out  by  Dittel. 

7.  The  bladder  may  shut  down  so  tightly  on  a  large 
stone  that  there  is  no  room  for  the  manipulation  of  in- 
struments. 

8.  A  stone  which  projects  into  the  urethra,  unless  it 
can  be  dislodged  and  pushed  back  into  the  bladder;  can- 
not  be  crushed. 

When  the  stone  is  too  large  to  be  crushed,  or  when  a 
good-sized  stone  exists  in  a  much-contracted  bladder,  the 
supra-pubic  incision  is  probably  the  best  operation  to  se- 
lect for  its  removal.  Thompson  has  pointed  out  that 
the  bruising  of  a  perineal  wound  by  the  dragging  of  a 
large  or  rough  stone  through  it,  adds  greatly  to  the  risk 
of  the  operation  ;  and  it  is  better"  therefore,  when  cutting 
is  necessary,  to  select  the  high  operation  for  stones  of  a 
size  to  occasion  much  stretching  and  laceration  along  the 
perineal  route. 

In  the  case  of  an  encysted  stone  the  supra-pubic  op- 
eration has  the  great  advantage  that  it  gives  the  opera- 
tor a  much  better  chance,  than  he  can  get  through  a 
perineal  opening,  to  study  the  condition  of  things  and  to 
meet  the  difficulties  intelligently.  It  is,  therefore,  the 
operation  of  choice  in  these  cases. 

A  foreign  body,  if  not  large,  may  be  removed  by 
the  median  perineal  incision  ;  but  if  too  large  to  come 
safely  through  the  perineum,  it  should  be  extracted  supra- 
pubically. 

The  same  may  be  said  of  those  stones  that  send  prolon- 
gations into  the  urethra.  Ordinarily  these  urethro-vesi- 
cal  calculi  are  not  too  large  for  removal  by  the  perineal 
incision  ;  and  this  operation  has  the  decided  advantage, 
that  if  more  calculi  are  present  along  the  urethra  they 
may  be  reached  and  drawn  out  without  any  additional 
incision. 

If  strictures  or  false  passages  seem  to  make  the  op- 
eration of  crushing  too  hazardous,  the  choice  o'f  the 
proper  cutting  method  will  depend  on  the  size  of  the 
stone  and  the  possibility  of  getting  a  staff  into  the  blad- 
der. When  the  urethra  is  permeable,  and  the  stone  is  of 
moderate  size,  the  perineal  cut  should  be  made.  If, 
however,  the  bladder  cannot  be  reached  by  an  instrument 
large  enough  to  serve  as  a  guide,  or  when  the  stone  is  a 
large  one  (two  ounces  or  over  in  weight),  the  supra-pubic 
incision  should  be  resorted  to. 

An  anchylosed  hip  may  so  interfere  with  the  manage- 
ment of  a  guide  that  the  perineal  operation  is  impossible, 
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and  the  high  operation  must  be  used.  When  the  staff 
can  be  used,  however,  the  decision  will  turn  upon  the 
size  of  the  stone. 

One  other  condition  remains  to  be  considered  which 
may  influence  our  selection  of  a  cutting  operation,  and 
that  is,  the  size  and  conformation  of  the  prostate.  If  this 
gland  is  so  altered  in  shape  that  it  causes  an  obstruction 
to  the  flow  of  urine,  it  may  act  as  a  predisposing  cause 
for  the  formation  of  stone,  and  by  leading  to  fermentation 
of  the  urine  may  keep  up  a  constant  irritation  and  inflam- 
mation of  the  bladder.  When  this  is  the  case  it  will 
often  be  best  to  select  an  operation  for  the  removal  of 
the  stone  which  will  at  the  same  time  enable  us  to  cor- 
rect the  faulty  shape  of  the  prostate. 

If  the  stone  is  small  and  the  prostate  of  moderate  size, 
we  may,  by  a  median  operation,  dispose  of  the  calculus 
and  at  the  same  time  incise  or  remove  the  third  lobe, 
which  is  the  obstructing  part  of  the  gland. 

If  the  stone,  however,  is  too  large  for  removal  by  the 
perineum,  the  supra-pubic  incision  must  be  used.  It 
may  occasionally  happen,  also,  that  the  prostate  is  so 
large  that  it  would  not  be  possible,  through  the  perineum, 
to  reach  and  properly  operate  on  that  part  which  pro- 
jects into  the  bladder.  In  such  a  case  the  supra-pubic 
method  would  again  be  the  proper  one  to  select,  and  of 
the  indications  for  this  we  shall  speak  presently. 

The  Removal  of  Tumors  of  the  Bladder. — Petersen,  in 
his  article  on  Sectio  Alta,  which  appeared  in  the  Archiv 
f.  Klin.  Ohirurgie,  vol.  xxv.,  1880,  in  which  he  reported 
the  first  cases  operated  upon  by  him  with  rectal  ballonne- 
ment,  pointed  out  the  applicability  of  the  high  operation 
to  the  removal  of  tumors  of  the  posterior  bladder-wall, 
and  also  suggested  the  possibility  of  removing,  by  supra- 
pubic incision,  a  third  lobe  of  the  prostate  that  was  ob- 
structing the  flow  of  urine. 

It  was  not  long  before  these  suggestions  were  carried 
out,  and  in  1884  Professor  Guyon  and  other  French  sur- 
geons came  out  strongly  in  favor  of  this  operation  for 
the  removal  of  tumors,  and  pointed  out  very  clearly  the 
advantages  of  this  method  over  the  boutonniere,  or 
median  perineal  operation,  which  Thompson  had  then 
recently  made  prominent  for  these  cases. 

Although  it  was  not  until  this  time  that  the  applica- 
bility of  the  high  operation  to  all  cases  of  bladder  tumor 
was  prominently  urged,  still  it  is  to  be  remembered,  in 
the  interests  of  history,  that  Gussenbauer,  in  1876,  had 
reported  a  case  in  Billroth's  clinic  in  which  a  large,  solid 
tumor  of  the  bladder,  that  had  been  examined  through  a 
perineal  incision,  was  successfully  removed  over  the 
pubes.  Volkmann  had  also  had  a  similar  case  later, 
which  ended  fatally. 

The  great  and  particular  advantage  of  epicystotomy 
for  the  treatment  of  neoplasms  of  the  bladder  is,  of 
course,  the  possibility  of  seeing  the  tumor,  and  acting 
intelligently  for  its  removal. 

As  most  of  these  tumors  are  situated  at  or  about  the 
trigone,  it  is  evident  of  how  great  service  the  rectal  bal- 
lonnement  is  in  bringing  them  into  view,  and  into  easy 
reach.  For  this  purpose  a  pear-shaped  bag  is  perhaps 
the  best,  as  it  lies  in  the  lower  part  of  the  pelvis  and 
pushes  the  floor  of  the  bladder  upward  toward  the  pubes. 

The  technique  of  the  operation  is  the  same  as  when 
done  for  stone,  until  the  bladder  is  opened.  After  this 
the  wound  may  be  held  apart  with  retractors,  and  the 
posterior  bladder-wall  thus  brought  into  view.  For  this 
purpose  long,  flat  spatulae  of  zinc  are  useful  to  hold  aside 
the  lateral  walls,  which  are  pressed  in  by  the  intra-abdom- 
inal pressure,  and  make  the  view  of  the  trigone  other- 
wise impossible.  The  tumor,  when  exposed,  may  be  re- 
moved with  a  wire  noose  or  a  pair  of  scissors.  If  pedun- 
culated, it  may  be  twisted  off  with  a  pair  of  nipping- 
forceps,  and  the  base  from  which  it  grew  may  be  cleaned 
up  with  a  sharp  curette. 

Removal  of  Prostatic  Outgrowths. — The  cases  in  which 
these  are  properly  approached  over  the  pubes  are  rare. 
When  they  can  be  reached  through  the  perineum  this 
is  the  better  route  to  select,  both  on  account  of  the  lesser 
risk  to  life  and  because  the. perineal  wound  provides 
better  drainage.     This  last  is  an  Important  consideration, 
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as  in  these  cases  the  bladder  cavity  much  resembles  a 
foul  abscess. 

When,  however,  the  size  of  the  prostate  and  the  depth 
of  the  perineum  make  it  impossible  to  reach  the  bladder 
face  of  the  prostate' by  the  boutonniere  operation,  and  at 
the  same  time  the  serious  nature  of  the  symptoms  from 
obstruction  make  some  eflort  for  relief  necessary,  a  supra- 
pubic cystQtomy  may  be  resorted  to.  Occasionally,  also, 
when  the  bladder  has  been  opened  over  the  pubes  for  the 
removal  of  a  large  stone, 
if  an  obstructing  median 
lobe  of  the  prostate  is 
found,  it  may  be  excised 
without  adding  greatly  to 
the  risks  of  the  operation. 

Retrograde  Gatheterisa- 
iion  of  the  Urethra. — In  a 
few  instances  of  impas- 
sable stricture  the  supra- 
pubic operation  has  been 
done  in  order  to  enable  the 
operator  to  pass  an  instru- 
ment from  behind  forward 
to  the  strictured  point, 
there  to  cut  down  upon  it 
from  the  perineum,  and 
thus  open  the  posterior 
section  of  the  urethra. 

It  must  happen  very 
rarely  that  it  is  not  possi- 
ble with  care  to  follow  the 
urethra  backward  through 
the  stricture,  and  thus  to 
accomplish  the  same  ob- 
ject without  the  added 
danger  of  a  supra-pubic 
wound.        A.  T.  Cabot. 


SYMPATHETIC   NER- 
VOUS SYSTEM.     To  Bi- 

chat  we  owe  the  conception 
that  the  nervous  system  is 
composed  of  two  general 
divisions,  differing  in  their 
anatomical  arrangement 
and  their  functions  ;  the 
one  presiding  over  volun- 
tary motion  and  percep- 
tion, the  other  over,  in- 
voluntary acts  and  the 
processes  of  assimilation 
and  nutrition.  The  first 
he  called  the  system  of 
organic  life,  the  other  the 
system  of  inorganic  life. 
Others  have  described  the 
latter  as  the  vegetative 
system,  under  the  impres- 
sion that  it  especially  pre- 
sides over  nutrition  and 
growth,  the  so-called  vege- 
tative functions  ;  others, 
bearing  in  mind  its  exten- 
sive relations  throughout 
the  body,  have  believed 
that  it  forms  a  common 
bond  between  remote 
structures  serving  to  cor- 
relate their  functions,  and 
have  therefore  named  it 
the  great  sympathetic  sys- 
tem —  a  name  generally 
employed.  The  progress 
of  physiological  and  an- 
atomical knowledge  has 
somewhat  changed  this 
view,  and  it  may  be  still 
further  modified.  For  that 
reason  it  would  be  better 
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Pig.  5071.  -.  The  IntergangUonio 
Cord.  1,  Ansa  VieuBsenii ;  %  right 
subclavian  artery. 
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to  adopt  some  name  derived  entirely  from  its  anatomical 
relations  or  structure.  The  name  that  is  perhaps  to  be 
preferred  for  the  whole  system  is  that  of  the  ganglionic 
NEKVOTjs  SYSTEM,  based  upon  one  of  its  most  significant 
peculiarities. 

The  system  in  question  consists  of  two  principal  divis- 
ions :  First,  the  main  trunks  or  sympathetic  nerves, 
forming  two  cords  lying  on  either  side  of  the  spine, 
under  cover  of  the  ribs  in  the  dorsal  region,  and  near  the 
transverse  processes  elsewhere,  interrupted  at  intervals 
by  small  ganglia  which  receive  branches  from  the  spinal 
nerves  (see  Fig.  5071).  Second,  a  system  of  plexuses 
accompanying  the  great  vascular  trunks  and  supplying 
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Fig.  5072. — Schema  showing  the  Formation  of  the  Interganglionic  Cord 
and  Distribution  of  the  Fibres  of  the  Sympathetic.  A,  A,  A,  A,  Fila- 
ments passing  from  the  spinal  nerves  to  the  sympathetic  ganglia. 
These  are  seen  to  be  composed  of  the  following  classes  of  fibres  :  1, 
those  terminating  in  the  ganglion  ;  3,  those  which  pass  through  the 
ganglion  to  be  immediately  distributed  in  the  visceral  branches  issuing 
therefrom ;  2.  4.  those  which  pass  by  means  of  the  interganglionic 
cord  to  visceral  nerves  given  off  from  ganglia  above  or  below ;  these 
may  be  continued  upward  or  downward  for  several  ganglia  along  the 
cord  ;  5.  recurrent  sympathetic  fibres  passing  from  the  ganglion  to  be 
distributed  with  the  spinal  nerves.  B,  B,  B,  B,  sympathetic  fibres 
originating  in  the  ganglia,  one  passing  immediately  to  the  periphery. 
C,  C,  C,  0,  main  visceral  branches  of  the  sympathetic,  composed  of 
fibres  2,  3,  4  :  6,  sympathetic  fibres  originating  from  ganglia  above  or 
below,  and  passing  up  along  the  interganglionic  cord,  to  be  distributed 
witli  distant  visceral  branches.  It  will  be  noted  that  the  intergangli- 
onic cord  is  made  up  entirely  of  fibres  2,  4,  and  6,  there  being  (as  is 
supposed)  no  fibres  having  merely  a  connecting  function. 

the  viscera.  At  first  these  plexuses  are  large-meshed ; 
but  as  they  proceed  toward  the  periphery  the  net-work 
becomes  finer  and  finer.  Interspersed  freely  among  them, 
usually  at  the  decussation  of  the  fibres,  are  small  ganglia. 
The  terminal  branches  of  the  plexuses  are  sometimes 
contained  within  the  very  walls  of  the  viscera,  and  the 
ganglia  upon  them  become  microscopic  in  size.  The 
fibres  are  usually  grayish  or  non-medullated. 
These  two  grand  divisions  are  connected  by  several 


trunks,  the  principal  ones  being  known  respectively, 
from  their  terminations,  as  the  cardiac  and  splanchnic 
nerves. 

The  gray  fibres  of  the  sympathetic  system  are  evidently 
of  a  more  primitive  type  than  the  more  complex  medul- 
lated  fibres  constituting  the  bulk  of  the  cerebro-spinal 
nerves.  They  are  of  the  same  structure  as  the  first 
nerve-fibres  which  appear  in  the  foetus,  and  resemble 
those  which  arise  as  a  new  formation  in  the  course  of  a 
nerve  which  has  been  destroyed.  The  whole  system  of 
plexuses  with  interspersed  ganglia  bears  a  strong  resem- 
blance to  the  earlier  types  of  the  nervous  system  found 
in  invertebrate  animals,  where  there  is  no  cerebro-spinal 
system  proper. 

It  has,  therefore,  been  a  favorite  idea  with  anatomists 
to  consider  the  sympathetic  system  as  a  species  of  sur- 
vival, holding  that  in  the  viscera  less  exposed  to  out- 
side influences,  there  has  been  less  differentiation  of 
structure.  This  view  is  supported  by  many  other  char- 
acteristic features  of  the  viscera.  But  it  should  not  be 
forgotten  that  embryology  clearly  teaches  that  the 
sympathetic  system  is  ontologically  identical  with  the 
cerebro-spinal,  and  in  no  sense  such  a  separate  apparatus 
as  might  be  thought  to  be  implied  by  this  consideration. 
It  is  merely  a  peculiar  anatomical  arrangement  taken  on 

by  those  branches  of  the 
cerebro-spinal  system 
which  are  distributed  to 
the  viscera. 

Low  forms  of  verte- 
brates, such  as  the  lam- 
prey (petromyzon),  have 
no  sympathetic  nerve 
proper,  branches  from  the 
spinal  nerves  passing  di- 
rectly to  the  viscera. 
Small  ganglia  are  at- 
tached to  these  visceral 
branches,  apparently  aris- 
ing as  segregations  from 
the  gangliaupon  the  spinal 
nerves.  As  the  viscera 
become  more  important 
and  complicated  they  are 
supplied  by  branches  from 
several  spinal  nerves,  and 
the  ganglia  from  which 
the  branches  proceed  con- 
sequently become  more  or 
less  interunited  by  fibres 
crossing  both  from  below 
and  from  above.  These  cross  branches  from  the  inter- 
ganglionic cord  or  sympathetic  nerve.  An  examination 
of  Fig.  5072  will  show  that  this  cord  is  entirely  a  second- 
ary product,  composed  of  filaments  which  afterward 
proceed  peripherally,  none  of  the  fibres  being  merely  in- 
ternodal  in  the  sense  of  'beginning  in  one  ganglion  and 
ending  in  another. 

The  interganglionic  cord  was  formerly  supposed  to  be 
a  cranial  nerve,  and  was  known  to  the  older  anatomists 
as  the  great  intercostal  or  trisplanchnic  nerve.  This  is 
not  surprising  when  its  mode  of  origin  is  known.  It  is 
usually  considered  as  commencing  at  the  superior  cervi- 
cal ganglion,  which  lies  at  the  base  of  the  skull,  but 
branches  from  this  may  be  traced  upward  along  the 
internal  carotid  artery,  first  as  the  carotid  nerves,  and 
finally  as  the  carotid  plexus  to  the  base  of  the  brain. 
B^clard  even  carried  it  so  far  as  the  anterior  communi- 
cating artery,  upon  which  he  supposed  the  nerves  of  op- 
posite sides  to  meet,  forming  at  their  junction  a  small, 
ganglion.  This  is  not  confirmed  by  the  investigations 
of  recent  anatomists.  It  is  much  more  likely,  as  will  be 
explained  hereafter,  that  the  spheno-palatine  ganglion 
ought  to  be  considered  as  the  superior  terminal  station 
of  the  sympathetic. 

The  ganglia  found  upon  the  cord  as  it  passes  down 
along  the  spine  are  evidently  segmental  in  their  charac- 
ter. In  the  dorsal  and  lumbar  regions  they  correspond 
to  the  spinal  nerves  ;  in  the  cervical  they  are  reduced  in 


Fio.  5078.— The  Ansa  Saoralis,  with 
the  La.st  Four  Pairs  of  Sacral  Gan- 
glia and  the  Ganglion  Impar.  (After 
Rauber. ) 
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number,  owing  to  the  fact  that  several  of  them  unite  to 
form  single  ganglia. 

At  the  lower  end  of  the  spine  the  number  of  ganglia 
again  becomes  irregular.  There  are  usually  but  four 
sacral  ganglia,  and  the  sympathetic  trunks  of  the  two 
sides  are  united  by  means  of  a  loop  (ansa  sacralis)  in  a 
single  coccygeal  ganglion  (G.  impar,  G.  Walteri,  Fig. 
5073). 

The  connection  of  the  various  ganglia  with  the  spinal 
nerves  is  shovi^n  in  Figs.  5074  and  5075,  but  the  details  of 


Fig.  5074. — Diagram  showing  the  Spinal  Cord  from  before,  with  the  At- 
tachment of  the  Principal  Nerves.  On  the  right-hand  side  of  the  dia- 
gram the  connections  with  the  sympathetic  nerve  are  shown  ;  on  the 
left-hand  side,  the  plexuses  of  the  anterior  roots.    (From  Ferrier.) 

the  connection  are  diagrammatically  given  in  Fig.  5076, 
from  which  it  will  be  seen  that  fibres  pass  from  both  the 
posterior  root  (spinal  ganglion)  and  anterior  root  of  each 
spinal  nerve  to  the  ganglion  of  the  sympathetic,  and  that 
this  in  turn  gives  off  branches  which  pass  to  both  the 
anterior  and  posterior  branches  of  the  spinal  nerves,  as 
well  as  a  visceral  branch  and  another  small  twig  which. 


uniting  with  a  similar  one  from  the  spinal  ganglion, 
forms  the  nervus  sinu-vertebralis  of  Luschka,  which 
takes  a  recurrent  course,  passing  back  through  the  inter- 
vertebral foramina  into  the  spinal  canal,  'where  it  sup- 
plies the  membranes  of  the  cord.  In  the  cranium  this 
nerve  is  represented  by  the  various  recurrent  branches 

Spinal  cord. 
Anterior  root. . 

_       .Dorsal  branch. 

Mixed  nerve . . 

Ganglion. 

Posterior  root. 
Sympathetic  nerve 

visceral  branch 


Ventral  branch  . 


Fig.  5075. — Diagram  of  a  Spinal  Nerve. 

given  off  from  the  three  great  divisions  of  the  trifacial 
and  the  recurrent  branch  of  the  pneumogastric,  also 
known  as  the  posterior  meningeal  nerve  or  ramus  durse 
matris. 

The  typical  arrangement  of  the  ganglia  and  the  con- 
necting cord  is  subject  to  considerable  variation,  there 
being  often  two  or  more  strings  instead  of  one  passing 
from  one  ganglion  to  another.  The  cord  sometimes  fails 
altogether.  Ganglia  may  be  fused  together,  or  there  may 
be  more  than  the  usual  number,  caused  by  the  separation 
of  small  masses  from  the  main  bod}'. 

In  structure  the  sympathetic  ganglia  are  markedly 
different  from  the  spinal  ganglia,  from  which  they  are 
believed  to  originate.  The  nerve-cells  which  they  con- 
tain are,  in  higher  vertebrates,  multipolar  and  pigment- 
ed, there  being  none  of  those  peculiar  unipolar  cells  with 


Interganglionic  cord. 

Spinal  ganglion. 


43  0) 
O  > 
O   U 


Visceral  branch. 


Interganglionic  cord, 
:  Sympathetic  ganglion. 

Anterior  branch  of  spinal  nerve. 


Fig.  6076. — Diagram  showing  Connections  of  a  Sympathetic  Ganglion. 

dividing  fibres  which  are  characteristic  of  the  spinal 
ganglia.  Each  cell  has  an  investing  membrane  which  is 
continued  upon  the  processes  and  probably  becomes 
eventually  the  sheath  of  the  nerve-fibres.  Unlike  the 
spinal  ganglia  the  number  of  efferent  fibres  considerably 
exceeds  that  of  the  afferent.  Although  not  certainly 
known,  it  is  believed  that  all  the  processes  of  the  cells 
end  in  non-meduUated  nerve-fibres. 
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FxG.   5077. — Diagram  of  the  Upper 
Cervical  and  Cranial  Connections  of 
the  Sympathetic.      (From  Krause.) 
III.,  Motor  oculi  communis  nerve  ; 
IV.,  trochleariB  nerve  ;  Y.    II.,  su- 
perior maxillary  nerve;   V.    III., 
inferior  maxillary  nerve;  VI.,  abducens  nerve;  VII., 
facial  nerve  ;  IX.,  gloaso-pharyngeal  nerve  ;  XI.,  vagus 
or  pneumogastric  nerve  ;  XII.,    hypoglossal  nerve ;  1, 
frontal  nerve  ;  2,  infra-trochlear  nerve  ;  3,  long  ciliary 
nerve ;  4,  ciliary  ganglion  ;  5,   short  ciliary  nerves ;  6, 
long  external  ciliary  nerve  ;  7,  Ltchrymal  nerve ;  8,  in- 
fra-orbital nerve  ;  9,  spheno-palatine  ganglion  ;  10,  mid- 
dle superior  dental  nerve  ;  11,  anterior  superior  dental 
nerve ;    32,   supra-maxillary   plexus ;    13,  naso-palatine 
plexus ;  14,  naso-palatine  nerve  ;   15,  middle  posterior 
nasal  nerve  ;  16,  inferior  posterior  nasal  nerve  ;  17,  an- 
terior palatine  nerve  ;  18,  middle  and  lateral  palatine  nerve ;  19,  lingual  nerve  ;  20,  submaxil- 
lary ganglion  ;  21,  mandibular   or  inferior  dental  nerve;  22,  auriculo-temporal  nerve;  23, 
otic  ganglion;  24,  internal  sphenoidal  nerve;  25,  external  sphenoidal  nerve;  26,  filaments 
from  carotid  plexus  to  tentorium  ;  27,  carotid  ganglion  ;  28,  sympathetic  root  of  ciliary  gan- 
glion :  29,  filaments  from  carotid  plexus  to  Gasserian  ganglion ;  30,  geniculate  ganglion  ;  31, 
great  superficial  petrosal  nerve  ;  32,  small  superficial  petrosal  nerve  ;  33,  its  inferior  branch  ; 
34,  twig  supplying  Eustachian  tube  ;  35,  small  deep  petrosal  nerve  ;  36,  stapedial  nerve ;  37, 
chorda  tympani ;  38,   tympanic  nerve ;  39,  inferior  carotico-tympanic  nerve :  40,  superior 
pharyngeal  nerve ;  41,  inferior  ganglion  of  vagus  ;  42,  superior  cervical  ganglion  of  sympa- 
thetic ;  43,  superior  laryngeal  nerve  ;  44,  descending  branch  of  hypoglossal ;  45,  superior  car- 
diac nerve;  46.  sympathetic  nerve:  47,  intercarotid  ganglion.     A.c.c,  common  carotid  ar- 
tery; A.c.e.,  external  carotid   artery;  .4.C.I.,  internal  carotid  artery;  A.L,  lingual  artery ; 
A.m.,  internal  maxillary  artery  ;  A.m.e.,  facial  artery  ;  A.o.y  ophthalmic  artery ;  A.ph.,  as- 
cending pharyngeal  artery  ;  A.th.s.,  superior  thyroid  artery  ;  F.O.,  fenestra  ovalis;  i^.r.,  fen- 
estra rotundum  ;  Jf.m.i.,   tensor  tympani  muscle;  M.p.i.,  internal  thyroid  muscle.    The 
smaller  figure  shows  how  the  ganglionated  cord  may  be  considered  as  continued  within  the 
cranial  cavity.    The  references  are  the  same. 


The  ganglia  appear,  therefore,  to  be  veritable  relay- 
stations  connected  with  the  cerebro-spinal  system  by 
means  of  meduUated  nerve-fibres,  and  giving  off-  non- 
meduUated  fibres,  passing  both  with  the  spinal  nerves 

and  by  their  own 
visceral  branches 
peripherally.  It 
should  be  remem- 
bered that  a  consid- 
erable number  of 
medullated  nerve- 
fibres  pass  from  the 
spinal  .  nerves  di- 
rectly through  the 
ganglia,  and  are  dis- 
tributed with  the 
others  (see  Pig. 
5077).  Each  gan- 
glion has  an  invest- 
ment of  connective 
tissue  in  all  respects 
similarto  thatof  the 
spinal  ganglia. 

The     peripheral 
fibres  of  the  sym- 
pathetic appear   to 
have  a  great  variety 
of  functions.    They 
are  believed  not  only 
to  be  sensitive  (the 
sensation  conveyed 
being  of  an  ill-de- 
fined character),  but 
also  motor,  as  shown 
in  the  heart.     As  a 
peculiar  case  of  the 
latter  may  perhaps 
be  classed  the  vaso- 
motor fibres,  which 
control  the  smooth 
muscles  of  the  vas- 
cular   system,    and 
cause  many  of  the 
phenomena  con- 
nected with  the  nutrition  of  the 
parts  to  which    the  vessel  is 
distributed.     Formerly  certain 
fibres  (trophic  fibres)  were  be- 
lieved to  have  a  direct  control 
of  the  nutrition   of  certain  or- 
gans.    It  appears  more  probable  at  pre- 
sent that  these  are    merely  vaso-motor 
fibres.     More  obscure  are  the  functions 
of  fibres  described  as  secretory,  and  others 
as  inhibitory.    The  former  act  directly 
upon  the  glands,  increasing  their  activity, 
the  latter  restrain  the  action  of  the  glan- 
dular and  other  organs.     There  is  much 
that  is  yet  very  obscure  as  to  the  ana- 
tomical distiuction  and  termination  of  the 
various  fibres. 

Fig.  5077  gives  a  diagrammatic  state- 
ment of  the  upper  cervical  and  cranial 
portion  of  the  sympathetic,  together  with 
its  connection  with  the  cranial  nerves. 

The  superior  cervical  ganglion  (42),  also 
called  the  cranio- cervical  ganglion,  re- 
ceives branches  of  communication  from 
the  glosso- pharyngeal,  pneumogastric, 
and  hypoglossal  nerves  of  the  cranium, 
and  the  first  four  cervical  nerves.  It 
must  therefore  be  considered  as  arising 
from  a  fusion  of  those  segments  of  the 
sympathetic  relating  to  the  metameres  of 
the  vagus  group,  and  the  first  four  cer- 
vical metameres. 

Considerable  discussion  has  arisen  as 
to  whether  the  sympathetic  cord  can  be 
traced  further  upward  to  the  region  of 
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the  trigemimis.  The  dii-ect  conlinuation  of  the  cord  is 
hy  the  carotid  nerves  and  plexus.  Connecting  with  the 
carotid  plexus,  or  with  its 
continuation  the  cavern- 
ous plexus,  are  branches 
derived  from  the  third, 
fourth,  fifth,  and  sixth 
cranial  nerves,  that  is  to 
say,  the  trigeminus  group. 
Some  anatomists  call  these 
the  anterior  superior  roots 
of  the  sympathetic,  the 
connections  of  the  superior 
cervical  ganglion  with  the 
vagus  group  as  the  poste- 
rior superior  roots,  and 
those  with  the  spinal  nerves 
as  the  inferior  roots. 

One  of  the  principal 
branches  of  the  carotid 
plexus  is  the  great  deep  pe- 
trosal nerve  (25),  a  branch 
of  the  Vidian,  which  passes 
to  the  spheno-palatine  gan- 
glion (9).  This  ganglion 
possesses  the  connections 
of  a  regular  segmental 
ganglion  of  the  sympa- 
thetic, and  gives  off  visce- 
ral branches  distributed  to 
the  pharynx.  The  view 
held  by  Meckel,  that  it  Was 
the  highest  member  of  the 
segmental  ganglia  of  the 
sympathetic,  was,  there- 
fore, probably  correct. 
Since  we  are  here  at  the 
last  of  the  series,  the  inter- 
nodal  cord  is  reduced  to  a 
minimum. 

Of  the  other  ganglia  of 
the     cranium     connected 
with  the  sympathetic,  the 
ciliary,  otic,  and  submax- 
illary are  to  be  considered 
as  peripheral    ganglia. 
They  contain  the  charac- 
teristic multipolar  cells  of 
the  sympathetic    ganglia. 
The  ganglia  of  the  pneu- 
mogastric  and  glosso-pha- 
ryngeal  nerves,  the  genicu- 
late ganglion  of  the  facial, 
and    the    Gasserian 
ganglion,  all  contain 
unipolar   cells,   and 
are  to  be  reckoned 
as  spinal  ganglia. 

It  is  to  be  noted 
that    each    of    the 
above  -  named  sym- 
pathetic ganglia  has 
connections  with  a 
motor    and 
a  sensory 
nerve  as  well 
as  with   the 
sympathetic. 
These     con- 
nections are 
known  as  the 
roots   or  ra- 
dices of  the 
ganglia,   o  r, 
respectivel  y, 
as  the  radix 
motoria,    ra- 
dix sensitiva,  and  radix  sympathetica. 

A  number  of  minute  inconstant  ganglia  have  been  de 
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Fig,  5078. — Cervical  Sympathetic  Ganglia  and  the  Cardiac  Nerves. 
(Henle.)  1,  Hyoid  bone ;  2,  larynx  ;  3,  (Esophagus ;  -1,  trachea :  Irs,  supe- 
rior laryngeal  nerve ;  irs^,  external  laryngeal  nerve ;  Iri,  lower  end  of 
inferior  laryngeal  nerve  ;  Gcs,  Gem,  6ci,  superior,  middle,  and  inferior 
ctrvical  ganglia  ;  Od',  first  thoracic  ganglion  :  cds.  cdi,  superior  and  in- 
ferior cardiac  nerves  ;  Fed,  Pes,  coronary  plexuses ;  5,  superior  vena 
cava  ;  6,  aorta ;  7,  right  auricular  appendage  ;  8,  pulmonary  artery. 


scribed  by  different  authors.     Such  are  the  carotid  gan- 
glion of  Krause  (No.  37,  Fig.  5077)  in  the  carotid  plexus ; 

the  temporal  ganglion  on 
the  external  carotid  artery, 
which  appears  to  have  a 
relation  to  the  parotid 
gland  like  that  which  the 
submaxillary  ganglion  has 
to  the  submaxillarylgland. 
Branches  from  the  su- 
perior cervical  ganglion 
form  plexuses  on  the  ex- 
ternal carotid  and  its 
branches.  The  inter-caro- 
tid ganglion  (Pig.  5077, 
No.  47)  is  not  now  con- 
sidered as  nervous  in  its 
character,  but  rather  as  a 
vestige  of  atrophied  bran- 
chial vessels. 

The  other  ganglia  of  the 
neck  are  shown  in  Fig. 
5078.  The  middle  cervi- 
cal ganglion  (Gem)  is  situ- 
ated near  the  sixth  cervical 
vertebra  and  the  inferior 
thyroid  artery.  It  con- 
nects with  the  fifth  and 
sixth  cervical  nerves.  Oc- 
casionally it  is  absent.  It 
sends  a  plexus  to  the  infe- 
rior thyroid  artery.  Op- 
posite the  transverse  pro- 
cess of  the  seventh  cervical 
vertebra,  or  a  little  below, 
is  found  the  third  cervical 
ganglion  ( (jci) ,  often  unit- 
ed with  the  first  thoracic. 
It  sends  a  plexus  to  the 
subclavian  artery,  usually 
passing  a  loop  around  it 
^,1  (ansaVieussenii,  Fig.  5071). 

^"  The  position  of  the  sympa- 

thetic cord  being  quite  deep, 
it  is  rarely  injured.     In  some 
cases  it  has  been  severed  by  a 
stab  or  pressed  upon  by  tumors, 
and  this  is  sometimes  found  to  af- 
fect in  some  manner  the  nutrition 
or  functions  of  that  side  of  the  face. 
Facial  hemiatrophy  is  thought  to  be 
a  sympathetic  neurosis.     In  one  case 
of  a  wound  on  the  side,  coming  under 
the  author's  observation,   there  was  a 
marked  difference  in  the  amount  of  per- 
spiration of  the  two  sides — one-half  of  the 
face  being,  during  hot  summer  days,  bathed 
in  sweat  while  the  injured  side  showed  no 
signs  of  moisture.     Branches  from  the  gan- 
glia of  the  neck  pass  to  form,  together  with 
those  from  the  glosso-pharyngeal  and  pneu- 
mogastric,  the  pharyngeal  plexus. 

The  cardiac  nerves  are  peripheral  branch- 
es which  pass  from  each  of  the  cervical 
ganglia  to  the  heart,  a  branch  being  some- 
times derived  also  from  the  first  thoracic 
ganglion  (see  Fig.  5078,  eds,  cdi).  Uniting 
with  the  cardiac  branches  of  the  pneumo- 
gastric  these  nerves  form,  around  the  base 
of  the  heart  and  under  the  arch  of  the 
aorta,  an  intricate  plexus  (plexus  cardiacus, 
plexus  aorticus  superior),  usually  divided 
into  a  superficial  portion  in  front  of  the 
aorta  and  a  deep  portion  behind  and  below, 
the  latter  being  the  larger.  From  this 
plexus  offsets  pass  to  the  coronary  arteries, 
along  the  descending  aorta,  the  pulmonary 
arteries,  and  bronchi,  to  take  part  in  a  second  great  plex- 
us, the  pulmonary,  also  formed  by  union  with  the  pneu- 
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mogastric.  It  is  continued  along  the  oesophagus.  Filaments  from  the  cardiac  plexus  pierce  the  wall  of  the  heart, 
supplying  its  substance,  many  microscopic  ganglia  being  developed  in  their  course.  Among  the  most  important  of 
these  is  the  ganglion  of  Wrisberg,  about  the  centre  of  the  plexus.     In  the  frog  the  ganglia  within  the  substance  of 

the  heart  have  been  noticed  to  have  special 


Fig  5079.— The  Solar  and  Abdominal  Aortic  PlexUBCS.  (After  Henle.)  1,  Suprarenal 
capsule  ;  2,  hepatic  ai-tery  ;  S,  superior  mesenteric  artery  ;  4,  4',  renal  arteries;  6,  in- 
ferior mesenteric  artery  ;  6,  promontory  ol  sacrum  ;  7  and  8,  iliac  vessels;  spl,  great 
splanchnic  nerve  ;  spl',  lesser  splanchnic  ;  Osp,  solar  ganglion  :  Or,  renal  ganglion  ; 
eph  phrenic  ganglion  ;  Gms,  Gmi,  superior  and  inferior  mesenteric  ganglia  ;  »,  sym- 


pathetic nerve; 
nal  aortic  plexus. 


i  conimunicating' branch;  **,  branch  from  sympathetic  to  abdomi- 


f  unctions,  and  to  insure  the  beating  of  that 
organ  after  its  nervous  connections  are  sev- 
ered. Indeed  it  appears  clear,  from  numerous 
and  varied  experiments  that  have  been  made 
on  this  subject,  that  the  principal  controlling 
agency  of  the  movements  of  the  heart  lies  in 
these  little  ganglia.  Bearing  in  mind  this 
fact  we  are  able  to  understand  why  a  com- 
paratively slight  cause  may  sometimes  at 
once  arrest  permanently  the  heart's  action. 
The  doctrine  sometimes  taught  that  a  punct- 
ure even  into  the  heart's  substance  may  be 
made  with  a  fine  trocar  is  surely  extremely 
dangerous,  as  it  is  well  known  that  a  lesion 
of  some  of  these  ganglia  is  at  once  fatal. 
The  ancients  supposed  the  main  seat  of  the 
emotions  to  be  in  the  heart  itself,  and  the 
obscure  sensation  of  oppression  in  the  cardiac 
region  caused  by  depressing  emotions  is  pop- 
ularly recognized  in  many  ways. 

The  thoracic  ganglia  usually  equal  in  num- 
ber the  body  segments  in  this  region.  The 
upper  ones  give  off  branches  which  reinforce 
the  aortic,  pulmonary,  and  oesophageal  plex- 
uses (aortico-pulmonary  branches).  From 
the  lower  nerves  are  given  off  the  great 
branches  known  as  the  splanchnic  nerves 
which  penetrate  the  diaphragm  and  supply 
the  abdominal  viscera.  In  appearance  they 
resemble  the  cerebro-spinal  nerves,  being 
white  rather  than  gray,  owing  to  a  predomi- 
nance of  medullated  fibres. 

The  great  splanchnic  nerve  is  formed  by 
peripheral  branches  derived  from  the  sixth, 
seventh,  eighth,  and  ninth  thoracic  ganglia. 
The  lesser  splanchnic  is  derived  from  the 
tenth,  eleventh,  and  twelfth  thoracic  ganglia. 
The  lower  root  sometimes  remains  inde- 
pendent, and  is  then  known  as  the  renal 
splanchnic  (nervus  splanchnicus  imus,  infe- 
rior, or  tertius — posterior  renal  nerve  of 
Walter).  Occasionally  a  splanchnic  nerve  is 
formed  from  the  upper  thoracic  ganglia  or 
from  the  cardiac  plexus  (nervus  splanchnicus 
supremus).  These  nerves  penetrate  the  dia- 
phragm through  either  the  crura  or  the  aortic 
opening,  and  pass  to  a  large,  wide-meshed 
plexus  situated  in  front  of  the  aorta  immedi- 
ately under  the  diaphragm. 

This,  known  under  various  names  as  the 
solar  plexus,  coeliac  plexus,  epigastric  plexus, 
nervous  centre  of  nutritive  life,  cerebrum 
abdpminale,  is  by  far  the  most  considerable 
plexiform  structure  in  the  body,  forming  by 
its  connections  interlacements  which  embrace 
all  the  great  vascular  trunks  of  the  abdomen 
and  supply  all  the  viscera  therein  contained. 
Fig.  5079  shows  only  a  part  of  it  that  is  in 
immediate  relation  with  the  aorta  and  its 
branches.  Many  ganglionic  masses  are  col- 
lected at  the  points  of  intersection  of  the 
meshes.  These,  known  as  the  solar  ganglia, 
are  quite  irregular  and  variable  in  size  and 
volume.  Two  principal  masses  can  usually 
be  made  out  on  either  side  of  the  coeliac  axis, 
having  a  somewhat  crescentic  shape,  and 
hence  known  as  the  semilunar  ganglia. 

Secondary  offsets  proceed  from  this  plexus 
upon  all  of  the  principal  trunks  of  the  abdo- 
men, receiving  names  according  to  the  trunk 
upon  which  they  are  situated.  Thus  we 
have  phrenic,  gastric,  hepatic,  splenic,  supe- 
rior mesenteric,  renal,  supra-renal,  sperma- 
tic, and  ovarian  plexuses.  Ganglionic  mass- 
es within  these  sometimes    receive    special 
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Fig.  60S0.— a  Portion  of  the 


Small  Intestine,  showing  the  Distribntion  of  a  Twig  from  the  Mesen- 
teric Plexus.    (Henle. ) 


It  appears  probable  that  to  this  plexus  is  mainly  due 
the  peristaltic  action  of  the  intestines.     Fine  fibrillK  are 
sent  from  it  to   the   muscle  fibres   themselves.     This 
plexus  is  found  throughout  the  entire  extent  of  the  in- 
testinal canal,   commencing   in   the  stomach 
near  the  pyloric  orifice. 

Another  plexus  is  found  within 
the  intestinal  wall,  communicating 
with  Auerbach's  plexus  and  lying 
under  the  submucosa  (see  Fig. 
5081). 

This  was  discovered  by  Meissner, 
and  is  known  frequently  by  his 
name,  but  also  as  the  plexus  myen- 
tericus  internus,  or  plexus  intesti- 
nalis  submucosus.  It  is  wider 
meshed  than  Auerbach's  plexus, 
and  has  collections  of  ganglionic 
cells  at  the  intersections.  It  also 
extends  throughout  the  small  and 
large  intestine.  It  apparently  con- 
trols the  small  vessels  and  the 
smooth  muscle  fibres  of  the  mucous 
membrane. 

The  nervous  supply  of  the  uterus 
has  been  very  carefully  investigat- 
ed. The  ofllset  of  the  inferior  hy- 
pogastric plexus  that  extends  along 
the  uterine  and  vaginal  vessels  is 
known  as  the  plexus  utero-vagina- 
lis.  At  the  fundus  of  the  vagina 
there  is  found  a  considerable  gan- 
glionic mass,  surrounding  the  cer- 


names,  as  the  phrenic,  superior  mesenteric, 
and  renal  ganglia. 

The  solar  plexus  is  continued  downward 
along  the  aorta  as  the  abdominal  aortic 
plexus,  plexus  lumbo-aorticus  or  interme- 
sentericus,  and  from  this  an  offset  pro- 
ceeds to  the  inferior  mesenteric  artery. 
Still  farther  downward,  in  front  of  the  last 
lumbar  vertebra,  the  aortic  plexus  is  known 
as  the  hypogastric  plexus  ;  and  continued 
downward  into  the  pelvic  cavity  in  front 
of  the  sacrum,  as  the  inferior  hypogastric  ; 
it  gives  offsets  along  the  branches  of  the 
internal  iliac  artery,  receiving  from  them 
distinctive  names. 

These  latter  plexuses  are  exceedingly 
close-meshed,  and  abound  in  minute  gan- 
glia. Being  intimately  connected  with  the 
genito-urinary  organs  they  play  a  very  im- 
portant role  in  the  phenomena  of  genera- 
tion and  nutrition.  Many  of  the  protean 
symptoms  of  pregnancy  are  caused  by 
pressure  upon  these  nerves  or  interference 
with  their  functions. 

Peripheral  branches  proceed  from  the 
abdominal  and  pelvic  plexuses  to  the  vis- 
cera. Those  for  the  intestine 
usually  pass  within  the  folds  of 
the  peritoneum  in  the  manner 
shown  in  Fig.  5080.  While 
within  these  folds  many  of  the 
branches  have  upon  them  Pacini- 
an corpuscles,  which  is  thought 
to  be  evidence  as  to  their  sen- 
sory character.  Within  the 
walls  of  the  intestine  the  nerves 
again  unite  to  form  intricate 
plexuses.  One  lying  between 
the  layers  of  longitudinal  and 
circular  muscular  fibres  is 
known  as  the  plexus  myenteri- 
cus  externus  (Auerbach's  plex- 
us). A  clear  idea  of  this  curi- 
ous structure  can  be  had  on 
consulting  Fig.  5082.  ^^'^-  5081.— Plexus  Myent«ricuB  Intemns,  or  Meissner's  Plexus. 


(Henle.) 
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vical  portion  of  the  uterus,  and  known  as  the  cervical 
ganglion.  From  this  are  derived  all  the  nerves  supply- 
ing the  lower  portion  of  the  organ.    While  they  form 


Fia.  B082. — Plexus  Myenterious 
Externus,  or  Auerbach's  Plex- 
us. The  dark  dotted  portioDB 
correspond  to  collections  of 
nerve-cells.     (Henle.) 

plexuses  within  its  mass  between  the  muscular  sheets,  no 
ganglia  are  found  there.  During  pregnancy  they  greatly 
increase  in  length  and  thickness.  Frank  Baker. 

SYRINGO-MYELIA.  Syringo-myelia  (Ger.  and  Fr., 
Syringo-myelie,  from  the  Greek  (rupi7{,  a  cavity,  and 
/ive\ov,  medulla  or  pith)  means,  literally,  any  abnormal 
cavity  in  the  spinal  cord  ;  it  has,  however,  acquired  a 
narrower  meaning,  and  is  now  only  used  to  designate 
cavity-formation  which  is  pathological,  and  accompanied 


by  a  growth  of  new  tissue  ;  there  is,  in  lesions  of  this 
kind,  such  uniformity  in  seat  and  mode  of  development 
as  suffice  to  give  in  most  cases  a  well-deiined  symptom- 
complex. 

Pathological  Anatomy. — The  lesion  in  syringo-myelia 
consists  of  a  new  growth  of  tissue,  having  the  structure 
and  attributes  of  the  normal  supporting  substance  of  the 
central  nerve-tissues  ;  that  is,  it  is  essentially  glia  tissue, 
and  as  the  new  growth  may  properly  be  classed 
with  the  tumors,  the  lesion  is  really  a  glioma, 
which  by  bi'eaking  down  causes  the  cavity  for- 
mation from  which  the  disease  is  named. 
The  process  may  begin  in  the  white  or  in  the 
gray  matter,  and  is  in  either  case 
central ;  it  reaches  the  pia  mater, 
if  at  all,  late  in  the  course  of  the 
disease  ;  in  the  majority  of  cases 
the  point  of  origin  is  in  the  neigh- 
borhood of    the  central  canal, 
which  latter  may  remain  separate 
from  the  new  cavity  during  the 
whole  course  of  the  disease,  or, 
more  often,  sooner  or  later  unites 
with  it  as  a  result  of  a  breaking 
down  of  the  intervening  tissue  ;, 
it  differs  in  this  respect  from  hy-' 
dro-myelus,  a  condition  found 
early  in  life,  which  consists  in  a 
distention  of  the  central  canal ; 
the  latter  is  the  result  of  a  con- 
genital defect  of  development. 

The  new  tissue  is  formed 
through  a  considerable  extent  of 
the  spinal  cord,  and  does  not  re- 
sult in  a  transverse  lesion ;  it 
may  form  in  places  enlargements 
of  well-defined  proportions,  but 
has,  as  a  rule,  the  characteristics 
of  an  infiltrating  growth,  and 
this  hyperplastic  appearance  has 
led  some  observers  to  class  the 
disease  with  the  chronic  inflam- 
mations. The  growth  may  be- 
gin in  any  part  of  the  vertical 
extent  of  the  cord,  but  in  most 
cases  originates  in  the  lower  cer- 
vical and  upper  dorsal  segments, 
and  maj'  extend  as  far  as  the 
medulla  oblongata. 

In  some  cases  there  are  cur- 
vatures of  the  spinal  column, 
which,  except  in  cases  in  which 
there  has  been  a  trauma,  seem  to 
be  due  to  muscular  abnormalities 
rather  than  to  disease  of  the  ver- 
tebrae. 

The  cord,  on  removal  from  the 
canal,  may  appear  normal ;  it  is 
often  enlarged  in  the  affected 
portions ;  if  the  process  has  ex- 
tended to  the  periphery  the  pia 
mater  may  be  adherent  ;  there 
are  rarely  gliomatous  masses  in 
connection  with  the  meninges. 

On-  section,  the  cord  at  the 
affected  part  is  soft,  and  contains 
a  cavity  of  greater  or  less  extent, 
which  may,  late  in  the  disease, 
extend  entirely  across  the  cord 
in  the  lateral  direction,  so  as  to  separate  the  anterior  and 
posterior  portions.  The  contents  of  the  cavity  are  serous 
or  gelatinous,  and  usually  escape  as  soon  as  the  cord  is 
cut  into.  The  preserved  portions  of  nervous  tissue  have 
approximately  a  normal  appearance. 

On  microscopical  examination  the  cavity  is  seen  to  be 
boi'dered  by  tissue  consisting  of  a  fine  fibrous  net- work, 
abundantly  supplied  with  nuclei ;  the  cell  bodies  are  very 
delicate,  and  not  easily  seen.  The  tissue  is  well  supplied 
by  blood-vessels  with  thin  walls,  and  there  are  often 
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hsemorrhages  and  blood-cysts  which  may  be  of  consider- 
able size.  There  is  no  sharp  line  between  the  new 
growth  and  the  normal  tissue,  but  along  the  edges  there 
is  an  infiltration  of  the  nervous  elements  with  cells, 
which  do  not  differ  in  appearance  from  those  of  ordinary 
glia  tissue. 

The  nerve-structures  undergo  the  usual  changes  conse- 
sequent  on  pressure,  that  is,  atrophy,  disintegration,  and 
absorption  ;  they  often  exhibit  considerable  tolerance  of 
the  presence  of  the  new  tissues,  as  in  a  case  described  by 
Schultze,  in  which  the  ganglion  cells  of  an  anterior  horn 
were  flattened  out  so  that  they  lay  with  their  axes  all  in 
a  transverse  direction,  but  otherwise  appeared  normal. 
(How  much  of  this  was  really  due  to  the  disease  process 
is  somewhat  doubtful ;  the  ganglion  cells  of  the  cervical 
portion  of  the  normal  cord  are  often  seen  to  be  arranged 
in  this  way,  possibly  from  the  same  cause  which  produces 
a  flattening  of  the  whole  cord  in  this  region.)  The  gan- 
glion cells  flnally  lose  their  processes,  become  shrunken, 
undergo  pigment  degeneration,  and  are  absorbed.  The 
axis-cylinders  may  become  swollen  and  varicose,  or  may 
simply  atrophy  ;  granule-corpuscles'  are  often  abundant. 
Secondary  degenerations  are  frequent,  being  especially 
common  in  the  lateral  pyramidal  tracts  ;  they  present  the 
usual  histological  alterations ;  in  some  cases  system  de- 
generations have  been  described,  which  could  not  be  due 
to  cutting  of  the  tracts  by  the  new  growth ;  thus,  in  a 
case  described  by  Striimpell,  the  lateral  pyramidal  and 
direct  cerebellar  tracts  were  degenerated,  but  at  no  point 
affected  by  the  primary  lesion  ;  unfortunately  the  me- 
dulla was  not  examined,  so  that  it  remains  uncertain 
whether  or  not  the  pyramidal  fibres  were  in  this  case  af- 
fected above  the  level  of  the  neoplasm. 

Symptoms. — These  depend  on  the  location  of  the  new 
growth,  and  on  the  extent  and  duration  of  the  process. 
The  first  variations  from  the  normal  are  noticed,  in  most 
cases,  in  the  upper  extremities,  and  vary  according  as 
one  or  another  set  of  nerve-fibres  or  cells  is  first  involved  ; 
but  the  cavity  may  be  situated  so  as  to  give  no  symp- 
toms, at  least  such  as  to  make  a  correct  diagnosis  possi- 
ble. It  was  first  pointed  out  by  Schultze,  of  Heidelberg, 
that  many  of  these  cases  may  be  recognized  during  life. 
The  motor  symptoms  consist  in  progressive  paralysis, 
accompanied  in  the  upper  extremities,  if  the  disease 
is  in  the  cervical  region  of  the  cord,  with  atrophy 
and  the  reaction  of  degeneration,  diminished  or  abolished 
reflexes,  and  often  with  fibrillar  twitching ;  as  a  rule, 
groups  of  muscles  which  habitually  act  together  are  af- 
fected at  the  same  time  ;  no  special  group  of  muscles  is 
affected  by  preference.  Somewhat  later  there  is  apt  to 
be  progressive  weakness  of  one  or  both  legs,  with  exag- 
gerated reflexes,  differing  in  no  way  from  spastic  para- 
plegia due  to  other  causes.  If  the  disease  extends  to  the 
medulla,  the  face,  tongue,  and  pharynx  may  be  wholly 
or  partially  paralyzed.  All  of  these  paralyses  are  usu- 
ally slowly  progressive  in  character,  but  in  exceptional 
cases  power  may  be  entirely  lost  in  a  particular  group 
of  muscles  very  rapidly,  even  within  a  few  hours,  as  if 
from  a  sudden  breaking  down  of  tissue. 

Sensory  symptoms  consist  of  pricking  and  burning  sen- 
sations and  formication,  rarely,  if  ever,  true  lancinating 
pains.  Much  more  important  is  anaesthesia,  which  is  al- 
most invariably  found  ;  the  loss  of  sensation  does  not 
usually  extend  over  a  very  large  area,  but  occurs  in 
patches  on  the  body  or  limbs,  or  occasionally  a  whole 
limb  may  be  anaesthetic  ;  the  loss  is  almost  always  to  im- 
pressions of  pain  and  of  temperature,  with  tactile  sensi- 
bility almost  or  quite  normal.  The  affected  area  of  skin 
may  be  entirely  insensitive  to  heat  or  cold,  receiving  only 
a  tactile  impression  from  a  hot  or  cold  object ;  in  some 
cases  there  is  added  a  peculiar  kind  of  hyperaesthesia,  so 
that  a  very  moderate  degree  of  heat  or  cold  may  cause 
the  patient  great  pain,  without  his  being  able  to  distin- 
guish it  from  other  painful  impressions  ;  this  paroesthe- 
sia  may  be  combined  with  delayed  sensation,  so  that  the 
patient  may  cry  out  with  pain  some  time  after  the  offend- 
ing object  has  ceased  to  be  in  contact  with  the  skin. 
The  anaesthetic  areas  do  not  usually  coincide  in  nerve- 
Bupply  with  the  paralyzed  muscles. 
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Trophic  changes  are  noticeable,  and  may  be  the  first 
symptoms  to  attract  attention  ;  there  are  often  spontane- 
ous and  painiess  fractures  of  bones,  erythematous  and 
phlegmonous  inflammations,  oedema  either  of  the  skin 
alone  or  also  of  the  deeper  structures,  and  ulcers  ;  in  ad- 
dition, increased  sweating,  local  coldness  and  cyanosis, 
and  sometimes  attacks  of  dizziness,  which,  as  well  as  the 
preceding  symptoms,  are  to  be  attributed  to  vaso-motor 
disturbances. 

When  the  disease  extends  toward  the  medulla,  there 
are  apt  to  be  sensory  disturbances  in  the  area  supplied 
by  the  trigeminus  ;  diabetes  insipidus  has  been  noted  in 
some  cases.  Paralysis  and  anaesthe.sia  may  in  any  case 
be  preceded  by  transient  spasm  and  byperaesthesia,  respec- 
tively. Sexual  activity  is  apt  to  be  lessened  or  abolished. 
The  bladder  and  rectum  may  suffer  either  from  involve- 
ment of  their  centres  in  the  lower  part  of  the  cord,  or 
more  often  by  the  severing  higher  up  of  the  fibres  which 
connect  these  centres  with  the  brain.  Optic  atrophy  and 
transient  paralyses  of  the  eye  muscles  have  sometimes 
been  observed  ;  to  what  these  are  due  is  not  clear.  Other 
cerebral  symptoms  are  usually  absent. 

Course  and  Duration. — The  progress  of  the  disease  is 
slow,  often  requiring  from  two  or  three  to  ten  years  be- 
fore death  ensues  ;  there  are  in  many  cases  marked  re- 
missions, during  which  the  general  health 'improves,  and 
the  motor  and  sensory  symptoms  cease  to  progress,  and 
even  sometimes  become  much  less  marked.  Death,  how- 
ever, inevitably  results,  and  may  be  caused  by  any  of  the 
ordinary  complications  of  spinal-cord  disease,  pneumonia, 
oedema  or  gangrene  of  the  lung,  paralysis  of  the  muscles 
of  respiration,  bed-sores,  cystitis,  and  pyelitis,  or  from 
exhaustion  with  heart  failure. 

Diagnosis. — It  should  be  remembered  that  none  of  the 
symptoms  of  syringo-myelia  are  in  any  sense  pathogno- 
monic ;  they  simjaly  furnish  an  indication  that  there  is  a 
slowly  progressive  lesion  of  the  central  tissues  of  the  cord. 
Experience  has  shown  that  such  a  lesion  is  almost  invari- 
ably gllomatous,  with  cavity  formation,  just  as  it  is  found 
that  a  lesion  confined  to  the  posterior  columns  is  almost 
certainly  sclerotic,  and  so  on. 

A  good  deal  of  confusion  has  been  caused  in  nomen- 
clature of  diseases  of  the  cord,  by  the  publication  of  cases 
the  diagnosis  of  which  has  not  been  verified  by  autopsy. 
In  this  way  many  anomalies  have  been  described,  espe- 
cially in  cases  referred  to  the  group  of  progressive  muscu- 
lar atrophies,  from  the  fact  that  sensory  symptoms  were 
not  given  sufficient  weight  in  forming  a  diagnosis. 

There  are  a  few  diseases  of  the  nervous  system  which 
are  of  protean  type,  and  may  appear  in  almost  any  guise. 
Of  these  hysteria  was  the  earliest  to  attract  attention,  and 
formerly  most  nervous  cases  whose  symptoms  could  not 
be  accounted  for  in  any  other  way  were  brought  under 
this  head.  It  may  be  taken  for  granted  that  syringo- 
myelia, except  in  the  very  earliest  stages,  will  present  ob- 
jective symptoms  which  indicate  organic  disease  with 
certainty  ;  in  most  cases  there  is  paralysis  with  atrophy 
and  the  reaction  of  degeneration ;  if  this  is  not  found, 
there  are  trophic  changes  much  more  marked  in  char- 
acter than  are  those  which  accompany  a  purely  functional 
disturbance  ;  several  cases  without  paralysis  are  recorded, 
in  which  the  diagnosis  was  made  simply  from  the  occur- 
rence of  painless  spontaneous  fractures  of  bones,  and 
sensory  disturbances  of  the  kind  indicated  above  ;  in  one 
of  these  cases,  reported  by  Schultze,  the  diagnosis  was 
verified  by  autopsy. 

Multiple  sclerosis  has  of  late  years  been  studied  very 
carefully,  and  the  infinite  variety  of  its  lesions  in  posi- 
tion and  extent  recognized  ;  it  is  conceivable  that  a  scle- 
rotic patch  might  occupy  the  central  portion  of  the  cord, 
and  so  cause  the  symptoms  which  are  regularly  found  in 
syringo-myelia  ;  attlie  same  time  I  know  of  no  such  case 
on  record,  and  the  chances  against  its  occurrence  would 
in  any  particular  case  be  very  great. 

The  habit  of  omitting  examination  of  the  peripheral 
nerves  at  the  autopsy  of  cases  of  suspected  disease  of  the 
central  nervous  system  is  in  great  part  the  reason  why 
we  know  so  little  of  primary  and  secondary  nerve  affec- 
tions ;  a  routine  naked  eye  and  microscopical  examina- 
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tion  of  tlie  different  nerve-trunks  in  cases  of  this  kind 
cannot  be  too  strongly  insisted  on.  Multiple  neuritis  has 
but  lately  attracted  the  attention  it  deserves ;  in  typical 
cases  it  is  readily  differentiated  from  syringo-myelia  by 
its  rapid  onset,  marked  pain  and  tenderness  along  the 
nerve-trunks,  paralysis  coinciding  in  distribution  with 
the  areas  of  sensory  disturbance,  and  equal  involvement 
of  the  tactile  with  the  other  varieties  of  the  sense  of  touch. 
At  the  same  time  it  must  be  said  that  afEections  which  are 
now  classed  with  the  neuritic  processes  may  give  only 
motor  symptoms,  as  in  lead  palsy,  or  only  sensory  symp- 
toms, as  with  some  of  the  neuralgias  of  organic  origin ; 
so  that  there  would  seem,  in  mixed  nerves,  to  be  a  selec- 
tive action  in  disease,  ■analogous  to  that  which  is  found 
in  system  diseases  of  the  spinal  cord.  Again,  some  of 
the  neuritic  processes  are  doubtless  subacute  or  chronic, 
and  may  correspond  to  the  primary  degenerations  in  the 
cord  and  brain.  Until  the  different  forms  of  nerve  dis- 
ease have  been  more  carefully  studied  and  classified,  it 
will  be  impossible  to  lay  down  fixed  rules  for  their  dif- 
ferentiation ;  but  it  will  be  possible  to  distinguish  syringo- 
myelia from  most  of  these  forms  of  disease  on  the  general 
principles  already  laid  down,  and  especially  from  the 
somewhat  striking  fact  that  the  motor  and  sensory  symp- 
toms in  this  affection  are  apt  to  be  dissociated,  and  not 
to  occur  in  the  distribution  of  the  same  nerve. 

Against  confusion  with  the  diseases  mentioned  above 
a  careful  routine  examination  is  the  only  safeguard,  as 
some  important  symptoms,  especially  anossthesise,  may  be 
unknown  to  the  patient  and  unsuspected  by  the  physi- 
cian. It  is  somewhat  easier  to  distinguish  the  disease  in 
question  from  those  affections  which  have  a  definitely 
located  lesion.  Of  these  the  progressive  muscular  atro- 
phies form  a  distinct  class,  and  may  readily  be  exclud- 
ed in  any  doubtful  case,  by  establishing  the  existence  of 
sensory  symptoms  ;  under  this  head  may  properly  be 
brought  the  various  forms  of  pseudo-hypertrophy,  which 
are  without  doubt  varieties  of  the  same  disease,  progres- 
sive muscular  atrophy  of  spinal  type,  amyotrophic  lateral 
sclerosis,  and  acute  and  chronic  polio-myelitis  anterior. 
"Without  discussing  here  the  relation  which  these  diseases 
bear  to  one  another,  we  will  observe  that  they  are  alike  in 
one  respect ;  in  any  uncomplicated  case  sensory  symptoms 
must,  from  the  position  of  the  lesion,  be  entirely  absent. 

A  mistaken  diagnosis  of  locomotor  ataxia  could  hardly 
be  made,  except  in  those  cases  of  syringo-myelia  in 
which  the  new  growth  begins  in  the  posterior  columns  ; 
in  this  case,  however,  the  columns  of  Goll  are  affected 
sooner  than  are  the  root  zones,  and  the  typical  charac- 
ter of  the  anaesthesia,  origin  of  the  disease  in  the  cer- 
vical region,  and  lack  of  eye  symptoms,  will  serve  to 
distinguish  the  case  from  one  of  tabes.  In  general,  such 
disease  processes  as  tumor,  and  cavity  formation,  and  or- 
dinary inflammatory  action  have  a  certain  irregularity  of 
development,  no  matter  where  they  begin,  and  differ 
markedly  from  the  system  diseases,  which,  beginning  in 
certain  tracts  of  fibres,  run  almost  or  quite  their  entire 
course  without  overstepping  the  limits  of  these  tracts  ; 
so  that  it  is  possible  to  give  of  the  system  diseases  a  clin- 
ical picture  which  shall  much  more  accurately  corre- 
spond to  the  features  of  any  particular  case.  At  the  same 
time,  even  with  such  a  process  as  the  one  under  discus- 
sion, there  is  a  strong  tendency  for  the  lesion  to  occupy  a 
definite  position,  and  it  is  this  fact  which  makes  its  diag- 
nosis possible. 

Hypertrophic  pachymeningitis  and  meningeal  tumor 
are  distinguished  by  the  early  occurrence  of  marked 
pain  and  tenderness  over  the  affected  region,  and  absence 
of  the  symptoms  which  are  caused  by  lesion  of  the  cen- 
tral part  of  the  cord  ;  but  in  cases  of  syringo-myelia  with 
gliomatous  masses  in  the  meninges,  the  diagnosis  may 
be  difficult  or  impossible. 

Occurrence  and  Causation. — This  disease  was  formerly 
considered  quite  rare,  because  unrecognized  ;  it  was 
usually  diagnosed  as  progressive  muscular  atrophy,  tu- 
mor of  the  cord,  or  spastic  paralysis  ;  it  is  said  by 
Schultze  to  be  as  common  as  multiple  sclerosis.  While 
this  may  be  true  in  Germany,  it  can  hardly  hold  good  in 
this  country ;  the  diagnostic  features  of  the  disease  are 


moderately  well  known  here  ;  the  only  case  yet  on  record 
in  the  United  States  was  described  by  Dr.  M.  Allen  Starr 
in  the  American  Journal  of  the  Medical  Sciences  for  May, 
1888  ;  while  not  verified  by  autopsy,  the  diagnosis  is  con- 
ceded to  have  been  a  correct  one.  Twice  as  many  men 
as  women  are  said  to  be  affected  by  the  disease  ;  it  occurs 
most  often  between  the  ages  of  thirty  and  forty  years. 

Little  is  known  of  the  causation  of  syringo-mj'elia  ;  in 
a  moderate  proportion  of  the  cases  there  is  a  history  of 
preceding  trauma,  with  injury  of  the  spinal  column  or 
of  the  cord  itself.  It  has  been  thought  by  some  writers 
that  the  disease  invariably  develops  in  a  cord  predisposed 
by  congenital  defects  ;  this  is  denied  by  Schultze,  who 
holds  that  the  changes  ma}'  commence  in  an  originally 
healthy  cord,  and  as  well  in  the  white  as  in  the  central 
gray  matter.  Exposure  to  cold,  and  venereal  and  sexual 
excesses. may  probably  be  excluded  as  causative  agents 
in  this  disease. 

The  prognosis  is  absolutely  bad.  No  case  of  recovery 
is  on  record. 

Treatment  is  confined  to  the  relief  of  symptoms,  and 
sustaining  of  the  general  health  ;  no  specific  against  the 
disease  process  is  known.  Henry  S.  Upson. 

TEA  (T7ie,  Codex  Med.).  The  prepared  leaves  of  Thea 
sinensis  Linn.  (Camellia  Thea  Link,  etc.),  Order,  Tem- 
strmniacem.  This  includes,  as  varieties,  l^hea  (Camellia) 
viridis,  Tli.  Boliea  and  others,  as  well  as  the  wild  Assam 
Tea  tree  supposed  to  be  the  origin  of  them  all.     The  Tea 

plant  as  seen  under 
cultivation  is  a  shrub, 
a  metre  or  so  in 
height  (from  two  to 
five  feet),  but  in  the 
SV  wild  state  it  becomes 
a  small  tree  of  from 
five  to  ten  metres. 
It  has    bushy,  very 


Fio.  6083.— Tea-plant,  Flowering  Branch. 
(Baillon.) 


leafy  branches,  and 
smooth,  brown  bark. 
The  leaves  are  alter- 
nate, evergreen, rather 
thick  and  leathery, 
smooth  when  mature, 
short-petioled,  lanceo- 
late, of  varying  blunt- 
ness,  serrate,  feather- 
veined,  the  veins  not 
reaching  the  margins, 
and  from  five  to  ten, 
or  in  the  much  larger 
wild  plant,  from  fifteen  to  twenty  centimetres  long  (Fig. 
5083). 

Flowers  axillary,  one,  two,  or  three  together,  on  short, 
recurved  peduncles,  about  the  size  and  shape  of  cherry 
blossoms,  creamy  white.  Sepals  five,  petals  five  or  more, 
cohering  at  the  base.  Stamens  numerous,  filaments  co- 
hering at  the  base,  and  also  slightly  attached  to  the  bases 
of  the  petals.  Ovary  superior,  three-celled,  with  several 
ovules  in  each  cell.  Pigs.  5084  and  5085.  Fruit,  a  slow- 
ripening,  fleshy  capsule,  finally  loculicidal,  three-celled, 
with  two  or  thi'ee  oily,  albuminous  seeds  iu  each  cell. 

Tea  is  a  native  of  Asia,  and  grows  in  a  semi-wild  state 
in  many  of  the  districts  where  it  is  cultivated,  but  has 
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only  been  found  in  an  unquestionably  indigenous  condi- 
tion in  Assam,  where  it  was  discovered  some  fifty  years 
ago  by  Mr.  Robert  Bruce,  as  a  good  sized  tree,  with  very 
large  leaves.  It  is  now  cultivated  in  many  parts  of  the 
world ;  first  in  importance  in  China,  where  it  is  said  to 
have  been  domesticated  more  than  a  thousand  years  ago, 
also  in  great  quantity  in  Japan,  Java,  and  India,  to  a  slight 
extent  in  South  America  and  elsewhere,  and  finally  in  the 
United  States,  experimentally. 
Although  it  grows  pretty  well 
in  many  places,  and  is  com- 
paratively hardy,  the  higher 
price  of  labor  is  a  bar  to  its 
profitable  production  in  most 
civilized  countries. 

The  earliest  knowledge  of 
the  use  of  Tea  is  from  the 
Chinese,  to  whom  it  was  famil- 
iar one  thousand  and  perhaps 
two  thousand  years  ago.  It 
was  introduced  into  Japan  in 
the  thirteenth  century,  A.  D., 
and  into  Java  and  India  in  re- 
cent times.  It  was  first  used 
in  Europe  near  the  middle  of 
the  seventeenth  century. 

Tea  is  planted  in  gardens 

and  tended  without  gathering 

until  two  or  three  years  old,  „     ,,„..     „,  ,„,      ,    ^ 

<-i,„«    *i,„  l„„„„o  „„y  v„i/qo  n,..^  FlG.6084.— Flowers o( Tea-plant, 

then  the  leaves  and  buds  are  with  Section.  (Baiiion) 
plucked  for  two  or  three  suc- 
cessive crops  each  season.  If  green  tea  is  to  be  made, 
they  are  immediately  dried  over  a  heated  stove,  and  after- 
ward colored  more  or  less.  For  black  tea  the  leaves  are 
pressed  in  little  heaps,  and  allowed  to  wilt  and  ferment 
a  little  before  drying,  which  is  effected  in  the  same  way 
as  above  ;  by  this  process  some  of  the  tannin  is  decom- 
posed, and  the  essential  oil  altered  so  as  to  modify  the 
taste  and  smell  a  little  ;  its  color  is  also  very  much  dark- 
ened, as  well  as  that  of  the  infusion  made  from  it.'  The 
principal  varieties  of  tea  are :  Black — flowery  pekoe, 
orange  pekoe,  souchong,  congou,  bohea,  etc.  Green — 
gunpowder,  imperial,  hyson,  young  hyson,  etc.  The 
Teas  of  our  market  are  nearly  always  "blends,"  made  by 
mixing  several  grades  together. 

The  usual  shape  of  Tea  is  attained  by  compressing 
and  rolling  the  leaves  in  the  hand,  or  upon  a  table  until 
they  are  crumpled  into  the  little 
ji^^^^'-^v^  rolls  or  wads  of  which  commer- 

/^y^^^S^^\x  C'^l  tea  consists  ;  in  the  nicer 
/^//^^W'^S^^^  sorts  each  leaf  is  rolled  by  itself. 
1  f/ e»|*/^^*'S^  Tk  I  Composition. — In  the  propor- 
I'l  jS^s  [ci9)s®a)|  I  tio°s  of  the  ingredients  there  is 
k  \^^<&ea^^^  J  if  considerable  variation,  but  the 
^k\^^S^$^^/j^  following  are  the  principal  ones  : 
^^^N^^2siS^^  Essential  Oil  from  one-half  to  one 
^^^^gjrjj^^^  per  cent.,  which  is  the  source  of 

,„„.  its  flavor  ;  Caffeine  (Theine)  from 

5085.  -Pto  of  Flower.  Q^e-half  to  two  or  three  per  cent. , 
which  gives  it  bitterness.  This 
alkaloid  is  found  in  half  a  dozen  other  plants,  most  of 
which  are  used  somewhere  as  stimulating  food  adjuncts 
(see  Caffeine,  Guarana,  Cola  Nuts,  etc.).  It  is  also  re- 
lated to  Cocaine  and  Theobroma.  The  amount  of  tannin 
in  tea  is  large  (from  twelve  to  seventeen  per  cent.). 

Action  and  Use. — The  large  amount  of  tannin  found 
in  Tea  makes  it  an  active  astringent,  especially  to  those 
unaccustomed  to  its  use.  It  constipates  the  bowels,  im- 
pairs the  digestion,  and  reduces  intestinal  secretion  when 
taken  in  large  quantity  ;  locally  it  makes  tea  a  mild  hae- 
mostatic, and  a  useful  wash  for  indolent  ulcers,  exuberant 
granulation,  etc.  The  essential  oil  gives  to  Tea  its  agree- 
able flavor,  and  a  good  part  of  its  exhilarating  character ;  it 
relieves  fatigue,  stimulates  thought,  postpones  sleepiness, 
and  cheers  the  mind.  The  caffeine  is  also  a  mental  and 
nervous  stimulant  and  cardiac  tonic  of  considerable  im- 
portance. By  long-continued,  habitual  use  neither  of  the 
above  effects  is  much  felt,  unless  carried  to  the  extent  of 
diminishing  the  appetite  and  developing  dyspeptic  troubles. 


The  least  desirable  of  the  constituents  of  Tea  is  the  tan- 
nin, it  is  also  one  of  the  slowest  to  dissolve  out,  and  can, 
therefore,  with  a  little  care,  be  largely  left  with  the  dregs' 
The  quicker  an  infusion  of  Tea  is  made  the  more  fra- 
grance and  less  bitterness  and  astringency  it  has,  and  the 
more  slowly,  the  more  tannin.  Tea  for  drinking  should 
be  made  by  pouring  boiling  water  into  a  suitable  vessel 
containing  the  tea  and  allowing  it  to  stand  from  five  to 
ten  minutes,  no  longer.  A  better  way  is  to  rinse  the  cup 
in  boiling  or  very  hot  water  until  it  is  heated  through, 
then  put  in  a  teaspoonful  of  dry  tea,  fill  the  cup  with 
boiling  water  and  allow  to  stand  a  few  minutes.  Tea 
should  never  be  boiled,  or  stand  long  unless  the  tannin  is 
wanted.  If  made  in  an  iron  vessel  or  in  a  tin  one  which 
has  begun  .to  wear,  it  will  become  dark  from  the  forma- 
tion of  a  bitter  tannate  of  iron.  On  account  of  its  almost 
universal  use  over  the  entire  world.  Tea  is  not  often 
available  as  a  medicine  ;  its  effects  are  identical  with 
those  of  coffee,  but  perhaps  more  astringent  and  less  stipi- 
ulating  than  that  article.  As  is  the  case  with  coffee,  the 
commercial  value  of  Tea  depends  more  upon  its  aroma 
than  on  the  amount  of  caffeine  it  contains. 

Almed  Plants. — There  are  a  dozen  or  more  species 
of  Thea,  one  of  which  is  Thea  Ja/ponica,  the  beautiful 
Camellia  of  the  gardens.  Besides  this  there  is  nothing  of 
economic  importance  in  the  order. 

Allied  Dktjgs. — Caffeine,  Coffee,  Theobroma,  Gua. 
rana.  Coca,  etc.  W.  P.  Bolles. 

TERMINOLOGY,  ANATOMICAL.  §  1.  Division  of 
the  Subject. — Current  anatomical  terms  are  fairly  rep- 
resented in  the  following  selections,  from  Huxley's 
"  Vertebrated  Animals"  (1873*),  and  from  a  paper  by 
the  same  author  (1881)  : 

A.  ' '  The  red  corpuscles  of  mammalia  are  usually  cir- 
cular." 

B.  "The  clavicles  of  the  dog  are  always  rudimentary, 
and  are  generally  represented  by  a  gristly  intersection  of 
muscles." 

C.  "  In  a  human  fcetus  the  manus  and  pes  are  very 
similar  in  size  and  form." 

D.  "  Speaking  broadly,  the  back  of  the  arm  corre- 
sponds with  the  front  of  the  leg. " 

E.  "  In  the  latter  part  of  the  period  of  gestation  the. 
legs  gain  on  the  arms,  and  the  proximal  segments  of  the 
limbs  on  the  distal  ones." 

F.  "The  cornua  come  to  lie  somewhat  dorsad  of 
them." 

§  2.  The  terms  included  in  the  foregoing  sentences 
may  be  grouped  primarily  as  follows  : 

I.  Such  as  designate  parts  ;  e.g.,  arms,  manus,  cornua, 
davicles. 

II.  Such  as  indicate  the  attributes  or  relations  of 
parts  ;  e.g.,  circular,  red,  similar,  represented,  corresponds, 
proximal,  dorsad. 

Among  the  terms  in  group  II.,  those  referring  to  size 
and  color  need  not  be  specially  considered.  Those  that 
indicate  relations  of  similarity  or  identity  are  enumerated 
in  §  81.  The  terms  which  express  form,  location,  and 
direction  are  discussed  under  Toponymy  f  (p.  533).  The 
terms  embraced  in  group  I.  are  the  names  of  parts, 
organ-names  or  oi-ganonyms,  and  their  consideration  con- 
stitutes organonymy.  % 

§  3.     Historical  Note. — Aside    from    dictionaries   of 

*  See  list  of  publications  at  the  close  of  this  article. 

t  This  division  is  by  S.  H.  G-age,  the  remainder  by  B.  G.  Wilder  ;  their 
views  upon  both  divisions  of  the  subject  are,  however,  nearly  identical, 
as  may  be  seen  from  their  joint  publication,  "  Anatomical  Technology" 
(especially  the  Introduction,  and  the  Preface  to  the  second  edition). 

In  this  connection  acknowledgment  may  be  made  of  valuable  assist- 
ance upon  linguistic  matters  rendered  the  writers  by  their  colleagues, 
past  and  present,  T.  F.  Crane,  Isaac  Flagg,  W.  G-.  Hale,  W.  T.  Hewett, 
Tracy  Peck,  and  B.  I.  Wheeler ;  the  last-named  especially  has  kindly 
answered  a  very  large  number  of  queries. 

t  These  terms  are  from  the  Greek  ovviJ.a  (a  name),  and  the  words  for 
part  {opya-vov)  and  position  (rdiros).  In  the  writer's  earlier  papers,  and 
in  the  first  edition  of  "Anatomical  Technology,"  the  words  were  spelled 
organoiiomy  and  toponomy,  as  if  from  ovoiJ.a.,  the  other  form  of  ocuM-a. 
The  change  is  made  for  the  sake  of  uniformity  with  synonym,  etc.,  and 
in  accordance  with  the  considerations  offered  by  Cones  (1884).  The  ad- 
jective should  be  onymic,  as  in  patronymic,  rather  than  onymal,  used, 
perhaps  without  reflection,  by  Coues  and  J.  A.  Allen. 
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medical  and  scientific  terms  which  naturally  and  pru- 
dently (although  not,  as  elsewhere  intimated  by  the 
writer,*  with  the  highest  possible  effect  upon  progress) 
are  confined  to  a  somewhat  indiscriminate  presentation 
of  existing  terms,  useful  treatises  upon  anatomical  ter- 
minology date  back  little  more  than  a  century  (Yicq 
d'Azyr,  1786),  and  those  writers  who  have  given  serious 
and  extended  attention  to  the  subject  are  far  from 
numerous.  Among  these,  Whewell  (1840)  discusses 
mainly  general  principles,  and  Barclay  (1803),  while  pre- 
senting the  whole  subject,  elaborates  especial  iy  a  set  of 
toponymic  (descriptive)  terms.  The  two  most  helpful 
papers  upon  nomenclature  proper  are  Owen's  immortal 
'■  Report  "  (1846),  and  Pye-Smlth's  "  Suggestions  "  (1877). 
After  a  recent  reperiisal  of  these  two  papers,  the  writer 
regrets  that  space  will  not  permit  even  more  extended  ex- 
tracts than  are  given  in  the  following  pages  (S  43,  Aph- 
orisms XXVII.,  XXXII.,  etc.) :  he  cannot  refrain  from 
expressing  the  opinion  that  no  one  is  fully  qualified  to 
deal  with  the  general  subject  of  Anatomical  Terminology 
without  an  acquaintance  with  the  views  of  the  four 
writers  last  named.  Others  who  have  contributed  to  the 
subject,  directly  or  indirectly,  are  named  in  the  Bibliog- 
raphy or  quoted  among  the  aphorisms,  §  43. 

Organontmt. 

§  4.  Most  of  the  kinds  of  organonyms  (names  of  or- 
gans or  parts)  in  common  use  are  represented  in  the  fol- 
lowing passages,  mainly  selected  from  the  account  of  the 
development  of  the  brain  in  Huxley's  "  Vertebrated 
Animals,"  1873. f  The  words  in  brackets  are  taken  from 
the  writings  of  well-known  anatomists  for  the  sake  of 
including  more  varieties  of  terms.  These  names  consti- 
tute good  illustrations  of  existing  nomenclature,  and  any 
criticism  to  which  they  are  justly  subject  would  apply 
with  greater  force  to  the  less  well  chosen  terms  in  the 
less  perfectly  constructed  writings  of  less  eminent  anat- 
omists. 

Here  and  elsewhere  in  this  division  of  the  article,  en- 
cephalic terms  will  be  commonly  selected,  partly  because 
of  the  writer's  greater  familiarity  with  them,  and  partly 
because,  as  remarked  by  Pye-Smith,  "the  nomenclature 
of  the  brain  needs  revision  more  than  that  of  any  other 
part." 

§  5.  A.  "  The  hind-brain  is  differentiated  into  the  me- 
dulla oUortgaia  behind,  and  the  cerebellum  with  the,  pons 
Varolii  [Lat.,  also  pona;X  'Kng.,pons  or  bridge ;  Ger., 
pons%  OT Brucke ;  FT.,po7it;  It.,  ponte;  Sp.,  puente],  in 
front." 

B.  "  The  components  of  the  mid-brain  or  mesencepha- 
lon are  the  optic  lobes  (corpora  bigemina  or  quadrigem- 
ina),  the  crura  cerebri,  and  the  interposed  ca\'ity  which 
is  reduced  to  a  mere  canal,  the  [ctqumducius  Sylmi  orj 
iter  e  tertio  ad  quartum  ventriculum  [passage  from  the 
third  to  the  fourth  ventricle]." 

C.  "  The  sides  of  the  anterior  vesicle  thicken  greatly 
and  become  the  optic  thalami,  which  are  connected  by  a 
gray,  soft  commissure  ;  transverse  fibres  developed  in 
the  lamina  tei-minalis  [s.  cinerea]  constitute  the  anterior 
commissure." 

D.  "A  few  fan-shaped  gyri  are  developed  upon  the 
insula." 

E.  "  The  pia  mater  dips  into  these  sulci." 

F.  "  The  ventral  face  of  the  metencephalon  presents 
on  each  side  a  flattened  rectangular  area,  (he  corpus  trap- 
ezoides  [or  trapezium]." 

G.  "  The  calcarine  sulcus  ['  posthippocampal  fissure' 
of  Owen]  causes  a  projection  into  the  floor  of  the  poster- 
ior cornu  which  is  the  hippocampus  minor  [later  called 
by  Huxley,  calcar]." 

H.  "  There  is,  in  man,  no  diastema,  though  the  sum- 

*  On  p.  19  of  the  paper,  "  Paronymy  versus  Heteronymy  as  Neurony- 
mic  Principles,"  (Prepidential  address,  American  Neurological  Associa- 
tion, 1885 ;  Jour,  of  Nerv.  and  Mental  Disease,  Joly,  1885). 

t  No  essential  change  has  been  made,  but  the  order  of  the  words  and 
sentences  has  been  reversed  in  some  cases,  and  certain  statements  which 
were  conditional  so  as  to  embrace  all  vertebrates  are  made  absolute  in 
specific  application  to  the  human  brain.  The  irregularity  of  the  last 
two  paragraphs  could  not  be  avoided. 

$  As  in  the  terms  nucleus  pontic,  brachium  poniis,  etc. 

§  As  in  the  term  Pun-fasern. 


mils  of  the  canines  project  slightly  beyond  the  level  of 
the  other  teeth." 

I.  The  paragraph  (Huxley's  "Vertebrated  Animals," 
p.  69)  respecting  the  spinal  portion  of  the  central  nervous 
system  is  headed  "  myelon  ;"  but  this  word,  so  far  as  the 
writer  is  aware,  does  not  occur  elsewhere  in  the  volume  ; 
"spinal  cord"  is  commonly  used,  but  "cord"  alone  in 
the  paragraph  indicated. 

J.  The  cerebral  surface  becomes  "complicated  by 
ridges  and  furrows,  the  gyri  and  sulci."  The  first  to  be 
mentioned  is  the  "  Sylvian  fissure,"  and  the  second  the 
"  fissure  of  Rolando,"  the  latter  being  called  also  (ex- 
planation of  Fig.  21)  "  sulcus  of  Rolando." 

§  6.  Groups  of  Organonyms. — Names  of  parts  may  be 
grouped  in  several  different  ways,  viz.,  as  to  parts  of 
speech  (§  7)  ;  syllabication  (§  8)  ;  derivation  (|  9)  ;  form 
(§  30) ;  authority  (§  19) ;  degree  of  comprehensiveness 
(I  21) ;  nature  of  the  attribute  implied  (§  13) ;  compari- 
sons which  they  convey  (§  10)  ;  constancy  and  consist- 
ency (§  16) ;  explicitness  (§  30) ;  etymological  accuracy 
(§  60)  ;  reference;  to  individuals  (§  18) ;  number  of  com- 
ponent words  (§  34)  ;  kind  and  degree  of  equivalency  to 
other  terms  (§  33). 

§  7.  Parts  of  Speech. — Anatomical  terms  consist  for 
the  most  part  of  substantives  or  adjectives,  although 
some  polyonyms  comprise  also  prepositions  (as  in  iter  e 
Urlio,  etc.),  and  certain  obsolete  phrases  contain  pro- 
nouns, adverbs,  verbs,  and  conjunctions,  so  as  in  fact  to 
constitute  nearly  complete  sentences  ;  e.g.,  trojctus  meduU 
laris,  qui  interjieitur  inter  tlialamvm  et  corpus  striatum 
(Burdach,  1839). 

§  8.  Number  of  Syllables. — Anatomioal  names  may 
consist  of  a  single  syllable  {e.g.,  pons) ;  of  two  {e.g.,fi»-- 
nii) ;  of  three  (e.g.,  cerebrum);  of  four  (e.g.,  cerebel- 
lum); or  of  five  (e.g.,  infundibulum).  Words  of  four  or 
more  syllables  are  polysyllabic  ;  those  of  less  than  four 
(trisyllables,  dissyllables,  and  monosyllables)  are  oligo- 
syllabic. 

Monosyllables  are  apt  to  be  abrupt  and  undignified  ; 
while  anything  beyond  a  quinquesyllable  is  difficult  to 
pronounce  or  even  to  grasp  at  sight  as  a  single  word  ;  in 
fact,  with  any  series  of  six  or  more  objects,  even  if  sep- 
arated by  distinct  intervals,  the  exact  number  is  not 
commonly  recognized  at  a  glance  as  with  five  or  less. 

§  9.  Diminutives. — Cerebellum  (a  small  brain)  is  the 
regular  diminutive  of  cerebrum,  the  brain ;  but,  like 
most  other  diminutives,  the  word  itself  is  longer  than  the 
original  ;  this  is  the  case  with  pes  (a  foot)  and  peduncle  (a 
footlet),  and  with  faU  (a  sickle)  and  faldcvla  (a  small 
sickle) — the  latter,  by  the  way,  being  employed  in  the 
article  Gross  Anatomy  of  the  Brain  as  u  mononym  for 
falx  cerebelli.  The  inverse  ratio  between  the  size  of  the 
objects  and  the  length  of  the  names  which  characterizes 
diminutives,  is  in  harmony  with  the  general  rule  that 
words  or  phrases  designating  a  part  are  longer  than  those 
which  represent  the  whole  ;  e.g.,  arm,  upper  arm,  fore- 
arm ;  America,  North  America,  South  America. 

§  10.  Metaphorical  Names. — In  designating  parts  of 
the  brain,  e.g.,  pons  and  insula,  the  names  are  transferred 
from  the  original  object  to  something  that  has,  or  is  sup- 
posed to  have,  some  resemblance  thereto  ;  this  transfer 
constitutes  a  metaphor,  as  when  we  call  a  man  a  fox  or 
a  lion  ;  the  comparison  is  implied.  Other  metaphorical 
encephalic  names  are  aqueduct,  thalamus,  hippocampus, 
fair,  claeicula,  etc. 

^  11.  But  with  some  names  tlie  comparison  is  directly 
expressed,  commonly  by  a  dionym  consisting  of  a  com- 
mon noun  (coipiis,  pars,  lamina,  etc.),  with  an  adjective 
ending  in  the  Latin  formis  or  the  Greek  aides,  denoting 
likeness.  Such  a  term  is  corpus  trapezoides,  signifying  a 
body  resembling  a  trapezium.  The  conversion  of  the 
polyonymic,  simile  name  into  one  which  is  mononymic 
and  metaphorical,  may  commonly  be  effected,  as  it  has 
been  in  the  example  above  given,  by  omitting  the  com- 
mon noun  and  reducing  the  adjective  to  the  substantive 
from  which  it  was  derived. 

§  12.  Attributive  Names. — Most  organonyms  refer,  at 
least  in  part,  to  some  real  or  fancied  attribute,  as,  e.g., 
size  (Jiippocampus  major);  consistence  (corpus  callosum. 
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soft  commissure)  ;  color  (substantia  nigra) ;  shape  {hemi- 
sphere, medulla  oblongata) ;  function  (aqueduct  of  Syl- 
vius);  coarse  (vagus) ;  distribution  (pneumogastric) ;  lo- 
cation (see  §  13). 

§  13.  Locative  Names. — Names  indicative  of  position 
are  very  common — e.g.,  anteiioi-  vesicle  ;  mesencephalon  ; 
lamina  terminalis ;  eetoglutmus  and  paracentral  lobule. 
Locative  names  form  two  groups  :  (a)  Sucli  as  indicate 
the  position  of  a  part  relative  to  another  part,  larger, 
more  important,  or  earlier  designated,  v^ith  which  it  has 
merely  a  general  association  in  other  respects  ;  e.g.,  para- 
central lobule  indicates  the  topographical  relation  of  a 
mesal  area  of  the  cerebrocortex  to  a  fissure  on  the  other 
(lateral)  aspect  of  the  hemicerebrum  ;  lamina  terminalis 
Andfilum  terminate  indicate  the  locations  of  the  parts  in 
question  at  the  extremities  of  the  entire  neuraxis  ;  ad- 
renal signifies  the  neighborhood  of  the  body  formerly 
called  supra-renal  capsule  to  the  kidney  (ren) ;  precuneus 
indicates  that  the  cortical  area  lies  cephalad  of  the  cu- 
neus.  (6)  Such  as  indicate  the  relative  positions  of  parts 
constituting  a  natural  or  conventional  series  ;  for  exam- 
ple, anterior  vesicle  implies  the  existence  of  a  posterior  ; 
posterior  commissure  implies  the  existence  of  an  anterior  ; 
mesencepJialon  (middle  brain)  would  have  no  appropriate- 
ness unless  there  were  two  extremes  of  a  series.  The 
advantages  of  locative  names  will  be  presented  farther 
on  (§  54). 

§  14.  Order. — Seventh  cervical  vertebra,  first  rib,  last 
costal  cartilage,  and  fifth  cranial  nerve  imply  the  exist- 
ence of  a  series  of  comparable  parts.  Such  names  might 
be  called  ordinal,  but  they  are  practically  only  a  variety 
of  locative  names,  since  the  general  consent  of  anato- 
mists has  established  the  rule  that,  of  two  or  more  parts 
forming  a  cephalo-caudal  series,  that  nearest  the  head  is 
to  be  taken  as  first.  This  is  applied  likewise  to  the  fingers 
and  toes,  which,  in  the  normal  position  of  the  arms  and 
legs,  form  a  cephalo-caudal  series,  the  thumb  (pollex)  and 
the  great  toe  (hallux)  being  reckoned  as  first  in  the  hand 
and  the  foot  :  on  this  group  of  names,  see  also  the  to- 
ponymic  division  of  this  article,  §  94. 

§  15.  Correlation.— The  adjective  calcarine  (as  applied 
to  a  sulcus  [fissure])  is  evidently  derived  from  the  noun, 
ealca/r,  and  the  stated  collocation  of  the  ectal  depression 
with  the  ental  elevation  is  implied  in  the  correlation  of 
the  two  terms.  Similar  instances  are  hippocampal  from 
hippocampus. 

§16.  Consistency. — As  appears  in  g.5,  I.,  the  same 
part  is  designated  in  different  passages  as  cord,  spinal 
cord,  and  myelon,  with  no  direct  intimation  that  the  three 
terms  are  equivalents.  In  J.,  it  is  implied  that  all  cere- 
bral depressions  are  sulci,  but  the  first  two  named  are 
called  fissures,  and  one  of  these  again  is  called  sulcus. 
Within  fifty  pages  of  a  standard  neurological  treatise,  in 
addition  to  the  Latin  cru.s  fornicis,  there  occur  the  fol- 
lowing vernacular  equivalents  :  Fornixsclienkel ;  Q-ewol- 
beschenkel ;  Fornixsaulchen.  Terminological  variety, 
such  as  occurs  in  the  passages  quoted,  may  be  expressed 
by  the  single  word,  pcecilonymy  ;  *  §  72. 

§  17.  Indirect  Poecilonymy. — The  examples  given 
above  are  of  what  may  be  called  direct  poecilonymy  ;  i.e., 
two  or  more  substantives  are  applied  to  the  same  part ; 
but  perhaps  even  more  frequent  is  indirect  poecilonymy, 
or  poecilonymy  by  implication,  where  one  substantive  is 
applied  to  the  part  itself,  but  to  the  same  or  a  related  ob- 
ject is  applied  either  a  name  or  an  adjective  derived  from 
another  and  totally  different  word.  In  the  translation  of 
a  well-known  article  the  great  cerebral  commissure  is 
called,  as  usual,  corpus  callosum,  but  in  one  passage  oc- 
curs the  adjective  "  trabecular  "  (=:callo3al) ;  ^^^^^(Latin, 
trdbalis)  would  merely  recall  the  obsolete  name  for  the 
callosum,  trdbs  cerebri  ;  but  trabecular  implies  trabecula, 
the  diminutive  of  trahs.  The  former  case  would  be  sim- 
ple, the  latter  is  compound,  indirect  pcecilonymy. 

§  18.  Reference  to  Individuals. — Pons  Varolii  and 
aqumluctus  Sylvii  imply  some  relation  between  the  parts 

*  From  TToiKiAos,  vRrioua,  changeful,  inconstant;  cf.,  n-oiKiAd/SovAof, 
of  changeful  counsel ;  ptecilopoaa — various  footed.  The  unfamiliar 
term  is  perhaps  the  less  objectionable,  in  that  it  stands  for  a  habit  which 
may  ere  long  be  eradicated. 


SO  named  and  the  anatomists,  Varolius  and  Sylvius ; 
such  terms,  derived  from  the  names  of  persons,  are 
called  eponyms ;  there  are  many  of  them  in  anatomy, 
and  their  merits  will  be  considered  later  ;  §  .59. 

§  19.  Authority. — This  may  depend  upon  one  or  more 
of  three  distinct  factors,  viz.,  (a)  antiquity;  (S)  general 
use  ;  (c)  employment  by  one  or  more  eminent  anatomists. 
Cerebrum  and  cerebellum  are  strictly  ancient  terms. 
Spinal  cord  is  in  almost  universal  use  among  the  laity  and 
anatomists  alike.  Robin's  suggestion  of  neuraxis  (in  the 
Galloparonym,  neuraxe)  entitles  it  to  consideration  (see 
the  article,  Gross  Anatomy  of  the  Brain,  §  6) ;  while 
myelon  (also,  in  fact,  an  ancient  term),  proposed  by 
Owen  and  adopted  by  Huxley,  requires  but  few  influ- 
ential adherents  to  supersede  spinal  cord  entirely.  How 
far  priority  and  authority  may  justly  be  disregarded, 
will  be  considered  later  ;  §  44. 

§  20.  Explicitness. — The  verbal  representations  of  ob- 
jects differ  widely  in  this  respect,  i.e.,  as  to  their  com- 
pleteness. For  example,  the  brain  might  be  represented 
either  (1)  by  a  full  description  of  all  its  parts  ;  or  (2)  by 
the  statement  that  it  is  the  intra-cranial  portion  of  the 
neuraxis  ;  or  (3)  in  place  of  brain,  might  be  used  enceph- 
alon  (iv,  in,  and  Ke<paX^,  head),  referring  to  its  location  ; 
or  (4)  any  other  word  in  any  language  might  be  substi- 
tuted, provided  the  substitution  were  announced  ;  or  (5) 
any  abbreviation  might  be  employed  ;  or  (6)  a  wholly 
artificial  and  conventional  sign  or  number  might  serve 
as  the  written  or  spoken  symbol  of  the  complex  organ. 
These  grades  of  representation  are  contrasted  in  the  fol- 
lowing table : 

Tabular  arrangement  of  the  grades  of  verbal  representa- 
tion of  organs : 
A. — Descriptions. 

a.  Complete,  or  approximately  so. 

b.  Partial,  constituting  a  definition  or  characterization. 
B. — Designations. 

a.  Natural  or  indicative. 

b.  Artificial  or  arbitrary. 

a.  Names  or  abbreviations. 

p.  Symbols  ;  signs  or  numbers. 

From  the  above  table  it  will  be  seen  that  the  primary 
distinction  is  between  names  that  are  descriptive  and  those 
that  are  designatm-y ;  between  those  that  make,  as  it  were, 
an  attempt  to  offer  an  account  of  the  parts,  and  those  that 
are  content  with  pointing  out  some  general  feature  with- 
out entering  into  details.  Pons,  fornix,  and  encephalon  are 
good  examples  of  designatory  terms,  while  a  typical  de- 
scriptive term  is  the  following,  from  Burdach  :  Corpus 
pyramidale  striatum  inferius,  externum,  posticum. 

§  21.  Idionyms.— Among  organonyms  some  are  re- 
stricted in  their  application  to  particular  organs;  e.g., 
cerebellum,  lamina  terminalis;  these  are  comparable  to 
what  are  called  proper  names,  and  may  be  termed 
idionyms  (6r. ,  tSios  and  ivviui).  Other  organonyms,  like 
common  names,  may  refer  to  any  one  of  many  parts  ; 
e.g.,  canal,  sinus,  cavity,  side,  roof ,  floor,  segment ;  others, 
again,  are  intermediate  in  comprehensiveness,  and  are 
applied  often  to  either  of  several  similar  parts  con- 
stituting a  series;  e.g.,  muscle,  nerve,  artery.  Ventricle 
designates  only  certain  cavities  (of  the  heart,  brain,  and 
larynx) ;  commissure  is  nearly  confined  to  the  neuraxis  ; 
cole  is  used  by  some  for  the  encephalic  cavities  (§  80). 
Owen's  names  for  the  elements  of  a  typical  vertebra,  cen- 
trum, neurapophysis,  hcemapophysis,  etc.,  are  examples  of 
this  group  of  idionyms. 

Certain  classical  terms  that  had  originally  a  more  or 
less'  general  application,  have  come  to  be  restricted  to 
special  parts.  For  example,  with  both  the  Greeks  and 
Romans,  SkJo-ttjwo,  diastema,  signified  any  kind  of  inter- 
val, more  particularly  in  music  ;  this  latter  meaning 
seems  to  be  retained  for  the  English  form  (Anglo- 
paronym),  diasism;  but  in  anatomy,  diastema  refers  specif- 
ically to  an  interruption  of  the  dental  series  in  either  jaw 
for  the  intrusion  of  the  crown  of  the  canine  belonging  to 
the  opposed  jaw.  In  this  restricted,  idionymic,  sense  it  is 
used  without  definition  by  Huxley  (see  above,  |  5,  H.). 

§  22.  Homonyms.  — In  anatomy  there  are  words  which, 
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identical  in  pronunciation  or  spelling,  or  both,  are  ap- 
plied to  two  or  more  dissimilar  objects.  Os,  a  bone,  and 
OS,  the  mouth,  are  familiar  homonyms.  In  most  of  these 
cases  there  is  really  no  more  probability  of  misapprehen- 
sion than  when  the  word  calculus  is  used  in  its  mathe- 
matical or  pathological  sense  ;  or,  when  Huxley  applies 
the  phrase  mental  prominence — which  certainly  might 
signify  intellectual  superiority — to  a  bony  projection  cor- 
responding to  the  chin. 

§  23.  Polychrestic  Words.— The  same  word  may  do 
duty  in  many  different  connections,  either  by  application, 
unchanged,  to  members  of  more  or  less  extensive  classes 
of  parts,  or  by  composition,  becoming  portions  of  distinct 
names.  Such  words,  useful  in  so  many  ways,  may  be 
called  polyckrextic,  although  this  adjective  is  commonly 
applied  to  drugs  of  various  utility.  A  good  example  is 
occipital.  This  adjective  distinguishes  from  the  others 
of  the  same  general  group,  an  artery,  a  bone,  a  crest,  a 
fissure,  a  fossa,  a  groove,  a  lobe,  a  protuberance,  a  region, 
a  sinus,  a  triangle,  and  a  vein ;  united  with  the  prefixes 
ad,  basi,  ex,  mid,  par,  pre,  prepar,  postpar,  sub,  and  super, 
it  serves  to  designate  as  many  parts,  fissures,  gyres,  and 
bones.  Compounded  with  atloid,  axoid,  frontal,  and  pa- 
rietal, it  is  applied  to  joints,  a  muscle,  and  a  fissure.  A 
certain  fissure  is  commonly  known  as  the  "transverse 
occipital."  Deducting  one  (since  one  fissure  is  desig- 
nated by  occipital  and  occipito-parietal),  there  remain 
twenty- six  parts  which  the  single  word  occipital  aids  to 
designate.  In  greater  or  less  degree,  polychresty  is  pre- 
dicable  of  many  other  words,  e.g.,  frontal,  dorsal,  etc. 

§  34.  Mononyms  and  Polyonyms.— In  the  writer's  opin- 
ion, the  most  radical  and  far-reaching  of  all  distinctions 
between  anatomical  terms  is  this  :  Some  consist  of  but 
one  word  each  ;  others  of  two  or  more  ;  the  former  are 
mononyms,  the  latter,  polyonyms.* 

§  25.  There  are  two  methods  of  securing  mononyms 
from  pre-existing  polyonyms  :  A.  By  the  omission  of  unes- 
sential words.  The  omitted  word  or  words  may  be  special 
and  particular,  as,  e.g.,  when  Societas  de  Propaganda  Fide 
is  reduced  to  Propaganda,  which  is  used  as  a  collective 
noun  like  army  or  convention;  or  they  may  be  com- 
mon and  general,  as  when  filtrate,  percolate,  distillate, 
etc.,  are  used  without  the  understood  substance,  material, 
part,  or  portion.  Among  encephalic  terms,  the  reduction 
of  aqueduct  of  Sylvius  to  aqueduct,  of  eojpus  callosum  to 
callosum,  otfm'nix  tricuspidalis  to  fornix,  are  examples. 

B.  By  the  compounding  of  two  or  more  of  the  sepa- 
rate words;  e.g.,  postfrontalis  from  frontalis  posterior; 
supiroccipitf-dis  from  occipitalis  superior;  poslpedunculus 
from  pedunculus  posterior,  jf 

§  26.  Mononyms  by  Association  or  Implication.  —With 
series  of  parts  having  the  same  general  constitution,  e.g., 
the  vertebrae,  ribs,  muscles,  nerves,  arteries,  veins,  meta- 
carpal and  metatarsal  bones,  and  the  cerebral  fissures 
and  gyres,  it  would  be  wellnigh  impossible  to  apply  to 
each  a  distinctive  mononym,  like  atlas,  aorta,  cuneus, 
and  a  few  others  ;  hence  the  entire  designation  is  at  least 
a  dionym,  consisting  of  the  common  noun  (jnuseulus, 
arteria,  fissura,  etc.)  with  a  more  or  less  distinctive  ad- 
jective (trapezius,  carotidea,  centralis,  etc.).  In  nearly 
all  cases,  however,  the  context  so  far  indicates  the  group 
of  parts  that  the  common  name  may  be  omitted,  and  the 

*  These  words  are  from  the  Greek,  ivvixa,  a  name  or  word  :  jiokos, 
one,  single  ;  woKvs,  several,  many.  Rather  than  introduce  a  new  word, 
polyonym  is  here  used  in  a  sense  somewhat  difEerent  from  the  two  in 
which  it  has  been  commonly  employed.  In  the  Imperial  Dictionary,  poly- 
onymy  is  defined  as  "  variety  or  multiplicity  of  names  for  the  same  ob- 
ject :  "  this  is  signified  in  the  present  article  by  the  Uim  piecilonymy  (see 
§  16) ;  in  zoology  polyonym  has  been  proposed  by  Ooues  (1884,  821)  to  re- 
place polynomial,  a  name  consisting  of  more  than  three  words.  In  this 
sense,  meaning  tour  or  more,  the  prefix  has  the  same  force  as  in  polysyl- 
lable ;  but,  since  in  polygon  the  prefix  means  more  than  four,  there 
seems  to  be  no  reason  why,  as  applied  to  anatomical  terms,  it  should  not 
indicate  merely  more  than  one,  as  in  polyandry,  polygamy,  etc. 

t  These  propositions  are  essentially  identical  with  the  writer's  views 
as  presented  at  the  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science,  in  ISSO,  and  as  reported  in  the  New  York  Medical 
Record,  xviii.,  328,  and  in  the  Boston  Daily  Advertiser  of  August  .SO, 
1880.  No  abstract  of  the  paper  was  presented  for  publication  in  the 
"  Proceedings,"  but  his  retained  copy  contains  the  following  paragrnph  : 
"To  convert  some  compound  terms  [polyonyms]  into  simple  ones  [mono- 
nyms], either  by  dropping  imesseutial  words,  or  by  the  substitution  of  pre- 
fixes for  adjectives." 


adjective  may  be  employed  alone  without  ambiguity. 
When  there  is  but  a  single  adjective  the  term,  although 
theoretically  a  dionym,  becomes  practically  a  mononym. 
In  a  few  cases,  the  adjective  is  applied  to  no  other  part, 
and  is  therefore  distinctive  or  idionymic,  e.g. ,  phrenicus. 

The  substantive  cord  is  an  example  both  of  polychresty 
(§  23)  and  of  mononymy  by  implication.  Combined  with 
appropriate  adjectives  it  designates  at  least  five  organs  of 
entirely  distinct  structure ;  but  in  many  cases  the  con- 
text warrants  dispensing  with  the  adjective,  and  the 
"cords "  of  the  lary ngologist,  the  neurologist,  the  ob- 
stetrician, the  surgeon,  and  the  embryologist,  may  thus 
refer  to  the  vocal  bands,  the  myelou  (spinal  cord),  the 
funis  (umbilical  cord),  the  spermatic  cord,  and  the  noto- 
chord  (dorsal  cord)  with  little  risk  of  misapprehension. 

§  27.  Reducing  Polyonymic  Qualifiers  to  Mononyms. 
— Usually  these  may  be  treated  as  if  they  were  partly 
substantive  and  partly  adjective,  and  reduced  according 
to  the  methods  named  in  §  25.  For  example,  for  glutams 
major,  medius,  and  minor,  Owen  has  proposed  eeto- 
glutmus,  ineso-  and  entogluUBUS  ;  for  external  and  internal 
carotid,  ecto-  and  entocarotid  ;  for  vena  cava  anterior  and 
posterior,  precava  and  postcava  ;  all  of  the  same  author's 
fissural  and  gyral  names  are  mononymic  adjectives 
(1868,  pp.  136,  137).  With  these  precedents  the  writer 
proposed,  in  1873,  ectopectoral  and  entopeetoral ;  in  1883 
("Anatomical  Technology,"  p.  207),  latissimus,  coracoi- 
deus,  indicator,  etc.  ;  in  1884,  a  series  of  mononymic  sim- 
plifications of  the  common  names  of  the  larger  encephalic 
arteries  {e.g. ,  medicerebral  for  middle  cerebral,  etc.  ;  *  the 
fissural  and  gyral  names  employed  in  the  article.  Gross 
Anatomy  of  the  Brain,  are  substantially  those  which 
were  proposed  by  the  writer  in  1884,  modelled  largely, 
after  those  of  Owen. 

§  28.  Source. — Most  of  the  words  in  §  5  are  classical 
in  origin,  i.e.,  derived  from  the  Latin  or  Greek;  e.g., 
pons,  cerebral,  hemisphere,  hippocampus.  Others  are  ver- 
nacular, i.e.,  English  (used  in  the  most  comprehensive 
sense  as  equivalent  to  non-classical),  e.g.,  brain,  bridge, 
and  sides.  Vernacles  or  vernacular  terms  would  include 
also  words  of  German  origin,  and  such  French  and 
Italian-  words  as  have  no  immediate  Latin  or  Greek  ante- 
cedents. 

§  29.  In  this  connection,  notice  may  be  taken  of  the 
fact  that  a  large  number  of  apparently  Latin  words  do 
not  occur  in  ancient  Latin  writings,  or  in  lexicons  based 
thereon.  For  example,  while  quadrigemina  (four-fold) 
is  true  Latin,  bigemina  is  a  modern  combination,  per- 
fectly legitimate  and  acceptable.  There  are  also  words 
from  various  modern,  and  even  barbarous,  languages, 
which  have  been  Latinized,  and  some  of  these  (e.g.,  cim- 
bia),  have  all  the  appearance  of  genuine  Latin  words. 

§  30.  Form.  —  Irrespective  of  their  source,  certain 
terms  are  obviously  English;  i.e.,  they  are  Angliform, 
e.g.,  hind-brain,  and  posterior  cerebral  vesicle;  others  are 
Latiniform,  i.e.,  crura  cerebri,  and  iter  e  teriio  ad  quar- 
tum  Tent7iculum  ;  these  latter  are  recognized  as  Latin  be- 
cause of  the  regular  forms  of  cases,  the  genitive  (cerebri), 
ablative  (tertio),  and  accusative  (ventriculiim),  which  do 
not  (as  yet)  occur  in  English.  With  other  terms  the 
presumption  is  that  they  are  English  (e.g.,  posterior  eor- 
nu),  or  Latin  (cmpora  bigemina),  because  the  adjective 
precedes  the  substantive  in  the  former  case,  but  follows 
it  in  the  latter.  But  the  general  rule  as  to  the  relative 
position  of  the  substantive  and  adjective  has  many  excep- 
tions, e.g..  Hotel  Brunswick,  and  notary  public,  in  English, 
and  pia  muter,  alma  mater,  etc.,  in  Latin. f 

§  31.  Besides  the  words  above  mentioned,  which  are 
recognizable  as  Latin  or  English  from  their  spelling  or 
their  relative  position  in  polyonyms,  there  are  some 
which  are  either  Latin  or  English  according  to  circum- 
stances ;  i.e.,  the  question  of  their  Latinity  is  determined 

*  These  are  adopted  in  the  article  Vessels  of  the  Brain. 

t  In  the  opinion  of  Professor  B.I.  Wheeler,  the  relative  positions  of  the 
substantive  and  adjective  are  too  inconstant  in  Latin  to  admit  of  gen- 
eralization ;  but  in  the  derivaiive  Homance  languages  (Italian,  French, 
Spanish,  Portuguese,  etc.),  the  adjective  almost  invariably  follows,  while 
in  the  Germanic  tongues  it  as  commonly  precedes ;  hence,  strictly  speak- 
ing, the  two  combinations  should  be  called  Romaniform  and  German- 
iform,  respectively. 
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by  their  environment.  Cerebellum,  for  example,  is  a 
Latin  word  ;  but  it  is  also  English  by  adoption  ;  it  oc- 
curs in  English  lexicons,  is  used  in  ordinary  speech,  is 
pronounced  as  any  English  word  would  be,  and  is  not 
usually  italicized  ;  the  same  may  be  said  of  medulla, 
taken  alone,  and  even  of  thalami,  although  the  form  of 
the  Latin  plural  is  retained  (instead  of  the  regularly  Eng- 
lish thalamuses),  and  although  in  the  dionym,  thalami 
optid,  it  is  unquestionably  a  Latin  word. 

§  32.  Equivalency. — Among  the  terms  at  the  end  of 
§  5,  A,  all  refer  to  the  same  part  of  the  brain  and  are 
therefore  equivalent  terms.  But,  if  pons  Varolii  be  taken 
as  the  basis,  they  differ  in  this  respect,  mz.,  most  of  them 
are  in  another  language  than  the  Latin,  while  pons  is  in 
that  language  ;  strictly  speaking,  pons  and  pons  Varolii 
are  synonyms,  while  bridge,  BrUcke,  pont,  ponte,  and 
puente  are  not,  but  may  be  called  isonyms,  from  the 
Greek  taos,  equal.  In  like  manner  trapezium  and  corpus 
trapezoides  are  Latin  synonyms. 

§  33.  Paronyms  and  Heteronyms. — Among  the  equiv- 
alents of  pons  Varolii  other  than  the  Latin  synonym  pons, 
it  will  be  noted  that  the  French  pont,  the  Italian  ponte, 
and  the  Spanish  puente  are  derived  from  pons,  directly  or 
indirectly ;  while  the  German  Brucke  and  the  English 
bridge  have  no  such  Latin  antecedent.  The  former  are 
cognate  with  the  Latin,  the  latter  are  not.  The  former 
are  paronyms  of  the  Latin  pons;  the  latter  are  hetero- 
nyms or  vernacular  translations.  In  general  terms  the 
relation  between  the  Latin  pons  and  the  French  pont  is 
one  oiparonymy;  but  between  pons  and  the  English 
Tyridge  it  is  one  of  heteronymy. 

Other  familiar  illustrations  are  the  following  : 

Canal  is  derived  from  the  Latin  canalis,  constituting 
in  fact  the  stem  of  that  word  without  its  case-endings. 
The  difference  between  the  two  is  merely  that  the  one  is 
English  and  the  other  Latin  ;  canal  is  canalis  Anglicized  ; 
it  is  its  paronym.  But  tube,  passage,  trough,  water-course, 
and  aqueduct,  while  they  may  mean  the  same  as  canalis, 
are  totally  different  words  ;  they  have  no  etymological 
relationship,  direct  or  indirect  ;  they  are  heteronyms. 

Vesicle  is  a  paronym  of  the  Latin  vesieula  ;  lobe  is  a 
paronym  of  lobus,  but  mid-brain  is  a  heteronym  of  mesen- 
cephalon. Sylvian  aqueduct  and  aqueduct  of  Sylvius  are 
both  paronyms  ot  aquceductus  Sylvii ;  ventricle  is  a  par- 
onym of  the  Latin  ventriculus,  but  the  phrase  "  passage 
from  the  third  to  the  fourth  ventricle,"  is  a  heteronym  of 
the  Latin  polyonym,  iter  e  tertio  ad  quartum  ventriculum. 

§  34.  Paronymy  and  heteronymy  among  words  are 
comparable  with  the  relations  of  homology  and  analogy 
among  organs.  An  organ  which  is  the  same  as  another 
in  essential  structure,  is  its  homologue  ;  but  its  analogue 
when  it  merely  subserves  the  same  function  ;  see  ^  81. 

§  35.  So  far,  there  have  been  mentioned  only  Latin 
words  and  their  English  equivalents  ;  but  there  are  par- 
onyms and  heteronyms  in  all  languages.  For  example, 
the  Greek  ara^la  means  disorder  or  irregularity,  and  these 
two  English  words  are  its  heteronyms.  But  the  word 
itself  occurs  in  all  modern  languages  with  such  slight 
modifications  as  adapt  it  to  what  is  called  the  "  genius  " 
or  "spirit"  of  each  tongue.  The  complete  series  is  as 
follows:  Greek,  oTa|i'a ;  Latin,  ataxia;  English,  ataxy 
{or  ataxia) ;  S-pauish,  ataxia  ;  Italian,  atassia;  French, 
ataxic;  German,  rtto««.  Each  of  these  is  a  geographical 
variety,  so  to  speak,  of  the  original ;  it  is  as  if  one  and 
the  same  individual  were  simultaneously  an  inhabitant 
of  seven  different  lands,  and  in  each  adopted  the  dis- 
tinctive costume  of  the  people. 

§  36.  Paronymization. — The  application  of  the  prin- 
ciple of  paronymy  in  a  given  case  is  paronymization,  or 
the  word  is  said  to  be  paronymized.  The  several  forms" 
of  the  process  are  indicated  in  the  following  table  : 

Table  of  the  names  of  special  forms  of  paronymization. 
To  convert  into  English  is  to  Anglicize. 
"        "         "    French  "  "  Gallicize. 
"         "  "     German"  "Germanize. 

"        "  "     Italian    "  "  Italianize. 

"        "  "     Latin      "  "  Latinize. 

"        "         "    Greek     "  "  Hellenize. 


Proper  names  offer  familiar  examples  of  paronymy. 
The  English,  John,  Charles,  and  William  ;  the  German, 
Johann,  Karl,  and  Wilhelm,  and  the  Latin,  Johannes, 
Carohis,  and  Ouilielmus,  are  all  paronyms  of  one  another. 

Paronyms,  then,  are  like  naturalized  foreigners  ;  they 
are  words  that  have  been  adopted  into  another  than  their 
original  tongue  ;  and  the  process  of  paronymization  (in- 
cluding the  several  specific  forms,  Latinization,  Anglici- 
zation,  etc.),  may  be  defined  as  word-adoption,  word-ap 
propriation,  word-assumption,  or  word-borrowing. 

I  37.  Although  the  term  paronymy  was  published  only 
a  few  years  ago  (in  the  writer's  paper  (1885  *),  and  in 
"Anatomical  Technology"  (1886),  preface  to  second 
edition),  the  process  of  paronymization  dates  back  to 
the  time  of  the  first  conversion  of  a  Greek  word  into  a 
La  tin, f  and  there  are  more  or  less  distinct  recognitions  and 
even  designations  of  it  in  various  writings.  In  Webster's 
dictionary  the  words  in  brackets  are  commonly  paro- 
nyms, while  the  definitions  are  more  often  heteronyms. 
In  the  preface  to  his  translation  of  the  "  Iliad,"  William 
Cullen  Bryant  remarks,  "The  names  have  become  nat- 
uralized in  our  language  for  centuries,  and  some  of 
them,  as  Mercury,  Vulcan,  and  Diana,  have  even  been 
provided  with  English  terminations."  Haldeman  notes 
(1843,  20)  that  ' '  the  similarity  of  some  words  is  so  great 
in  different  languages,  that  they  look  like  old  acquaint- 
ances, upon  seeing  them  for  the  first  time."  A  recent 
writer  (Hutchinson,  New  York  Medical  Record,  October 
25,  1885,  471)  declares  that  "  Latin  names  should  be  re- 
duced to  English,"  although  neither  he  nor,  so  far  as 
the  writer  is  aware,  any  other  has  described  or  designated 
the  process  by  which  the  reduction  is  to  be  accomplished. 

§  38.  Holoparonymy  and  Meroparonymy. — When  a 
Latin  or  Greek  word  has  been  adopted  or  naturalized 
into  all  modern  languages,  then  it  is  an  example  of  holo- 
paronymy (6r.  '6\os,  complete).  Such  is  the  series 
from  the  Greek  ipyavov  ;  hatiD,  organum  ;  English,  w- 
gan ;  French,  organe ;  Italian,  organo ;  German,  organ. 
Ataxia  has  been  mentioned  (§  35)  ;  others  are  anatomy, 
and  mulus.  Some  lack  but  one  of  the  series  ;  e.g. ,  agonia, 
fibra,  Stella  ;  but  these,  with  the  host  of  cases  (easily  found 
in  any  large  English  dictionary)  in  which  two  or  more 
possible  forms  are  wanting,  may  be  accepted  as  illustra- 
tions of  partial  paronymy  or  meroparonymy  (Gr.  /i^pos, 
partial). 

§  39.  Paronyms  other  than  Nouns. — Literally,  of 
course,  only  n/imes  (substantives)  can  be  paronyms, 
but  the  multiplication  of  terms  may  be  avoided  by  ap- 
plying the  word  and  its  derivatives  to  other  parts  of 
speech.  The  Latin  adjective,  vitalis,  for  example,  be- 
comes viiale  in  Italian,  but  vital  in  English  and  French  ; 
the  German  would  probably  be  vitalisch.  The  English 
organic,  and  the  French  organique,  are  paronyms  oJE  the 
Latin  organicus.  The  English  verlj  move  is  paronymized 
from  the  Latin  moveo,  and  the  adverb  nobly  from  ndbi- 
liter. 

§  40.  Paronymic  Dimorphism. — In  some  cases  more 
than  a  single  form  has  been  adopted  in  a  given  language. 
Sometimes  both  of  these  refer  to  the  same  part,  e.g., 
pedunculus  and  peduncle ;  sometimes  to  distinct  parts, 
e.g.,  ligula,  and  lingula,  both  primarily  diminutives  of 
lingua.  Besides  canal,  channel  and  kennel  are  paronyms 
of  canalis. 

§  41.  Anaparonyms.— In  a  few  cases,  a  word  which 
had  already  been  adopted  from  one  language  into  an- 
other has  been  readoptedinto  its  original  source,  with  a 
second  change  of  form  ;  e.g. ,  the  English  beef  is  a  paro- 
nym of  the  French  bcnbf,  and  this  in  its  turn  has  been 
anaparonymized  in  French  restaurants  as  bif.  For  the 
word,  anaparonymized,  warranting  anaparonym,  anapar- 
onymy,  and  anaparonymization,  the  writer  is  indebted  to 
his  colleague.  Professor  B.  I.  Wheeler,  who  cited  iva- 
Panri^a — rebaptize  ;  other  words  in  which  ana  has  the 

*  Paronymy  versus  Heteronymy,  etc.,  Jour,  of  Nervous  and  Mental 
Disease,  July,  1885. 

|- As  compactly  described  by  Campbell;  "When  a  convenient  Latin 
word  was  wanting,  in  making  their  translations,  the  Romans  never 
stopped  to  coin  one  of  their  own,  but  took  the  Greek  word  and  dressed 
it  in  Roman  type  and  terminations." 
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force  of  repetition  are  avaviixu — recount  ;  ava/nTpfa — re- 
measure  ;  avafnaa-dofiai — chew  over  or  ruminate. 

§  43.  Unrealized  "Words. — These  are  -words  that  have 
not  as  yet  come  into  actual  use,  but  are,  so  to  speak,  only 
potential.  Every  noun  suggests  the  possibility  of  a  cor- 
responding derivative  adjective  ;  so,  likewise,  does  every 
adjective  imply  the  existence,  actual  or  potential,  of  the 
noun  from  which  it  has  been  or  might  have  been  de- 
rived. In  some  cases,  however,  an  adjective  may  be  in 
actual  use  before  the  corresponding  noun  has  been  em- 
ployed ;  e.g.,  basicriinial  obviouslj' justifies  basicranium 
or  even  bcmcrane.  but,  so  far  as  known  to  the  writer, 
neither  of  these  has  been  actually  used,  base  of  the  skull 
or  bam  cranii  having  been  found  sufficient.  There  is  no 
separate  Latin  word  cele,  but  the  Latin  compound  hydro- 
cele shows  that  such  a  term  might  have  been  used  had 
there  been  need  of  it  ;  at  present  it  is  the  unrealized  paro- 
nym of  the  Greek  kVjAt).  Onym  (§  2,  note)  occurs  much 
more  frequently  in  derivatives  than  by  itself.  Other  ex- 
amples are  zoom,  eneeplud,  and  contents  (the  supposed  ad- 
jective from  which  contra  is  derived).  The  case  is  analo- 
gous to  that  of  the  assumed  chemical  element,  fluonne, 
now  known  only  in  its  compounds.  The  writer's  en- 
ieron  for  the  entire  alimentary  canal  (see  p.  110,  §  8)  Is 
warranted  by  the  common  adjective,  entei-ic,  as  well  as 
by  the  compounds,  mesenteron,  etc. 

§  43.  Aphorisms  Respecting  Nomenclature. —  Under 
this  head  are  collated  extracts  from  various  authors,  with 
occasional  contributions  from  the  writer.  JIany  of  the 
paragraphs  are  not  strictly  aphoristic  in  length  or  in 
other  respects,  but  they  constitute,  upon  the  whole,  a 
compact  summary  of  the  history  and  principles  of  the 
subject,  and  may  at  least  serve  to  show  that  the  writer's 
views  are  in  close  accord  with  the  general  tendency  of 
terminological  modification  ;  indeed,  that  so  far  from 
proposing  numerous  and  radical  innovations,  he  has  con- 
fined himself  mainly  to  crystallizing  and  formulating 
ideas  already  published,  and  has  simply  been  somewhat 
more  persistent  and  consistent  than  others  in  their  advo- 
cacy and  application. 

Aph.  I.  "  The  first  requisite  for  the  accurate  discus- 
sion of  any  subject  is  an  appropriate  nomenclature " 
(A.  Agassiz). 

Aph.  II.  "  Every  calling  has  its  technical  terminol- 
ogy, and  every  artisan  uses  terms  of  art  which  sound 
like  gibberish  to  those  who  know  nothing  of  the  art,  but 
are  exceedingly  convenient  to  those  who  practise  it " 
(Huxley). 

Aph." III.  "The  best  workman  uses  the  best  tools. 
Terms  are  the  tools  of  the  teacher  ;  and  only  an  inferior 
hand  persists  in  toiling  with  a  clumsy  instrument  when 
a  better  one  lies  within  reach  "  (Owen). 

Aph.  IV.  "  While  the  name  of  any  article  is  one  of 
its  most  trivial  and  artificial  attributes,  laxity  in  the  use 
of  names  causes  endless  perplexities  and  hindrances  in 
the  progress  of  knowledge  "  (Flower). 

Aph.  "V.  "  Half  the  ditficulty  of  anatomy  is  inherent  ; 
the  other  half  is  in  wordiness.  The  trouble  with  the 
student  is  more  in  the  names  of  things  than  in  the 
things  themselves.  He  mistakes  one  for  the  other,  his 
head  swims,  and  then  he  founders  in  a  Latin  storm  at 
sea"  (Coues  and  Shute). 

Aph.  VI.  "  It  is  well  known  to  all  how  much  termi- 
nological appliances  have  accelerated  and  facilitated  re- 
search "  (Gill). 

Aph.  VII.  At  the  present  time  it  is  the  fashion  to  extol 
the  importance  of  manual  methods,  of  mechanical  de- 
vices, by  means  of  which  facts  are  ascertained  and  veri- 
fied :  but  if  these  same  facts  are  to  be  intelligently  and 
profitably  described  and  discussed,  surely  whatever  fa- 
cilitates verbal  and  mental  operations  is  not  without 
value. 

Aph.  VIII.  "  Much  confusion  has  been  occasioned 
by  importing  into  comparative  anatomy  [descriptive] 
terms  employed  in  human  anatomy,  but  the  efforts  of 
Owen,  Huxley,  and  others  to  introduce  terms  of  general 
applicability  to  vertebrate  animals  have  resulted  in  a 
great  improvement  of  anatomical  nomenclature"  (R. 
Ramsay  Wright). 


Aph.  IX.  It  is  certainly  possible  to  overrate  the  im- 
portance of  nomenclature,  just  as  one  may  spend  too 
much  time  upon  chirography,  to  the  neglect  of  the  sub- 
jects written  upon  ;  but  those  who  take  hasty  stand  upon 
the  epigram  "  to  over- value  terminology  is  a  sign  of 
mental  poverty,"  are  in  danger  of  underrating  it;  like 
some  anatomical  writers,  they  ma}'  carry  their  neglect  so 
far  as  to  use  several  terms  for  the  same  object,  to  employ 
English,  French,  or  German  indifferently,  and  even  to 
introduce  new  words  without  apology  or  explanation  ; 
their  affectation  may  be  compared  with  the  indifference 
to  legibility  in  writing  exhibited  by  ancient  warriors, 
and  cultivated  by  modern  would-be  geniuses. 

Aph.  X.  "  Stereotyped  formulas  are  repeated  by 
each  succeeding  generation  of  the  unthinking  multitude, 
in  whose  mouth  the  inheritance  receives  no  increment " 
(Super). 

Aph.  XI.  Of  many  anatomical  terms,  the  chief  char- 
acteristics are  antiquity,  magniloquy,  and  unintelligibil- 
ity. 

Aph.  XII.  "Nomina  .  .  .  sesquipedalla,  enunciata 
difficilia  vel  nauseabunda,  fugienda  sunt  "  (Lacaze  Du- 
thier). 

Aph.  XIII.  "  All  terms  are,  or  ought  to  be,  defined, 
and  their  signification  in  anatomy  ought  to  be  extended 
no  further  than  these  definitions  allow  of  "  (Barclay). 

Aph.  XIV.  "  Ancient  words  are,  by  common  consent, 
not  necessarily  used  in  scientific  nomenclature  with  their 
precise  original  meaning"  (Editor  New  York  Medical 
Journal). 

Aph.  XV.  "The  human  mind  wearies  of  too  many 
names,  and  much  more  readily  assimilates  a  new  mean- 
ing for  an  old  one"  (W.  H.  Dall,  letter  to  the  writer). 

Aph.  XVI.  "  Scientific  truth  must  cease  to  be  the 
property  of  the  few  ;  it  must  be  woven  into  the  common 
life  of  the  world  "  (L.  Agassiz). 

Aph.  XVII.  "  'The  names  which  come  nearest  to  ac- 
curacy of  expression  .  .  .  are  longest,  most  com- 
plex, least  convenient,  and  least  euphonious,  and  there- 
fore are  least  adapted  to  common  use  "  (Dr.  E.  R. 
Squibb). 

Aph.  XVIII.  Nothing  is  at  once  more  desirable  and 
more  difficult  than  for  the  learned  anatomist  to  revert,  so 
to  speak,  to  his  long-past  state  of  ignorance,  and  put 
himself  in  the  place  of  one  who  undertakes  to  learn  facts 
about  unfamiliar  organs,  and  finds  each  new  word  an 
obstacle,  and  each  needless  synonym  a  pitfall. 

Aph.  XIX.  "  Every  organ  should  have  one  name,  and 
but  one  only  ;  and  to  that  name  the  allusions  contained 
in  the  names  of  its  muscles,  nerves,  arteries,  etc.  [all 
correlated  or  distinctly  collocated  parts],  ought  to  refer  " 
(Barclay). 

Aph.  XX.  "  Enfin,  il  a  I'avantage  de  permettre  de 
designer  sans  changement  d'adjectif  les  parties  qui  se 
rattachent  i  la  description  de  cette  circonvolution  ;  le 
grand  lobe  limbiqiie  ;  la  scissure  limbigve ;  I' arc  limbigue 
superievr  ou  infei'ieur,  etc."  (Broca). 

Aph.  XXI.  For  the  student  or  general  reader,  in  one 
and  the  same  publication,  a  single  poor  term  is  better 
than  two  good  ones. 

Aph.  XXII.  What  is  worth  stating  at  all,  is  worth 
stating  clearly. 

Aph.  XXIII.  The  four  chief  requirements  of  scien- 
tific writing  should  be  clearness,  consistency,  correct- 
ness, and  conciseness. 

Aph.  XXIV.  Obscurity  of  style,  in  so  far  as  it  may 
be  avoided  by  devoting  more  time  to  composition,  is  a 
very  offensive  form  of  literary  egotism. 

Aph.  XXV.  "The  best  excuse  .  .  .  for  the  nu- 
merous terms  of  art  [technical  terms]  already  used  in 
anatomy  ...  is  that,  by  the  help  of  these,  discourse 
is  shortened  by  expressing  in  one  word  what  must  other- 
wise have  been  expressed  in  several,  and  for  such  things 
as  must  be  mentioned  very  often  such  a  liberty  is  not 
only  allowable,  but  necessary  "  (Douglas). 

Aph.  XXVI.  "  Those  terms  may  surely  be  retained 
which  are  just  and  accurate,  and  not  too  long  ;  those 
which  assist  us  in  discriminating  objects  ;  and  those  like- 
wise,  however  absurd  their  original  allusions,  that,  in 
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course  .of  time,  have  laid  aside  their  primary  sense,  and 
begun  to  be  used  as  arbitrary  names"  (Barclay). 

Aph.  XXVII.  "It  is  an  old  maxim  accepted  by  the 
best  logicians,  that  no  name  is  so  good  as  that  which  sig- 
nifies the  total  idea  or  whole  sul)ject,  without  calling 
prominently  to  mind  any  one  particular  quality,  which 
is  thereby  apt  to  be  deemed,  undeservedly,  more  essential 
than  the  rest"  (Owen). 

Aph.  XXVIII.  "  The  practice  of  anatomists  of  the 
soundest  judgment  has  usually  been,  to  transfer  the  an- 
thropotomical  name  or  phrase  to  the  answerable  part 
when  detected  in  other  animals.  The  objection  that  the 
original  descriptive  or  otherwise  allusive  meaning  of  the 
term  seldom  applies  to  the  part  with  equal  force  in  other 
animals,  and  sometimes  not  at  all,  is  one  of  really  little 
moment  ;  for  the  term  borrowed  from  anthropotomy  is 
soon  understood  in  an  arbitrary  sense,  and  without  re- 
gard to  its  applicability  to  the  modified  form  which  the 
namesake  of  the  human  bone  commonly  assumes  to  suit 
the  ends  required  in  the  lower  species.  No  anatomist, 
for  example,  troubles  himself  with  the  amount  of  resem- 
blance to  a  crow's  or  other  bird's  beak  in  the  '  coracoid ' 
bone  of  a  reptile,  or  with  the  want  of  likeness  of  the 
kangaroo  '  coccyx '  to  the  beak  of  a  cuckoo  ;  or  of  the 
whale's  '  vomer '  to  a  ploughshare  ;  or  ever  associates  the 
idea  of  the  original  mystic  allusion  of  the  anatomical 
term  sacrum  with  his  description  of  that  bone  in  the 
megatherium  or  other  monster.  Common  sense  grate- 
fully accepts  such  names  when  they  become  arbitrary,  as 
cat  or  calomel,  and  when  such  concretes  or  adjectives  as 
coccygeal,  vomerine,  and  sacral  can  be  employed  to  teach 
the  properties  or  accidents  of  their  subjects  "  (Owen). 

Aph.  XXIX.  "  The  chief  improvement  which  the 
language  of  anatomy,  based  upon  that  of  anthropotomy, 
must  receive  in  order  to  do  its  requisite  duty,  is  the  sub- 
stitution of  names  for  phrases  and  definitions  ;  and  this 
is  less  a  change  of  nomenclature  than  the  giving  to  an- 
atomy what  it  did  not  before  possess,  but  which  is  abso- 
lutely requisite  to  express  briefly  and  clearly,  and  with- 
out periphrasis,  propositions  respecting  the  parts  of 
animal  bodies.  Such  names  should  be  derived  from  a 
universal  or  dead  language,  and  when  Anglicized,  or 
translated  [adopted  or  paronymized  ?]  into  other  modern 
equivalents,  ought  to  be  capable  of  being  inflected  ad- 
jectively  "  (Owen). 

Aph.  XXX.  "  In  proposing  a  definite  name  for  each 
distinct  bone,  ...  I  have  sought  earnestly  to  reduce 
the  amount  of  reform  to  the  minimum  allowed  by  the 
exigencies  of  the  case  "  (Owen). 

Aph.  XXXI.  "In  substituting  names  for  phrases,  I 
have  endeavored,  conformably  with  another  of  Dr. 
"Whewell's  canons  (Aph.  XVII.,  Op.  cit.,  p.  cxvii.)  [see 
§  52j,  to  approximate  the  sound  of  the  name  as  nearly 
as  possible  to  those  of  the  leading  terms  of  the  definition 
or  phrase,  as  e.g.,  aluphenoid  for  '  ala  media,  etc.,  »phe- 
wndalis,'  and  for  ' grande  aUe du  spherwide; '  orbitosphenoid 
for  '  alfi  superior  seu  orbitalis,  etc.,  sphenoidalis,'  and  for 
''aile  orbitaire  du  sphincnde  '  "  (Owen). 

Aph.  XXXII.  "  I  fully  admit  the  inconvenience  of 
any  change  in  itself,  and  the  mischief  which  ensues  when 
affectation  of  precision  of  language  takes  the  place  of  ac- 
curate knowledge  of  the  objects  of  language.  For  the 
accomplished  anatomist  and  physiologist  names  are 
scarcely  of  even  secondary  importance.  But  for  the 
learner  it  is  otherwise  ;  and  experience  of  the  diSiculties 
which  ambiguous  or  misleading  names  occasion  to  stu- 
dents has  led  me  to  note  down,  from  time  to  time  during 
the  last  ten  years,  those  points  which  I  have  found  most 
troublesome,  and  which  may  be  improved  with  the  least 
amount  of  change  "  (Pye-Smith). 

Aph.  XXXIII.  "The  most  important  characters 
which  nomenclature  in  anatomy,  as  in  any  other  branch 
of  science,  ought  to  possess  are  clearness  and  convenience. 
Each  object  should  have  only  a  single  name  in  use,  and 
each  name  should  be  sufficiently  distinctive  "  (Pye-Smith). 

Aph.  XXXIV.  "  A  name  should  first,  if  possible,  con- 
sist of  a  single  word,  for  the  reason  just  given,  as  well  as 
for  the  practical  advantage  of  brevity.  Many  anatomi- 
cal terms,  as  foramen  lacerum  medium  basis  cranii  and 


iter  e  tertio  ad  quarium  ventrieulum  cerebri,  are  explana 
tory  phrases  which  become  intolerable  when  quoted  ha- 
bitually. Secondly,  it  should  also  be  capable  of  forming 
an  adjective.  This  is  an  additional  reason  against  a  bi- 
nominal nomenclature.  In  the  third  place,  every  name 
should  have  its  Latin  as  well  as  a  vernacular  equivalent. 
Besides  euphony  and  flexibility  in  forming  adjectives 
and  compounds,  the  community  of  scientific  interest 
among  civilized  nations  makes  this  an  indispensable  rule. 
It  is  scrupulously  followed  by  zoologists  and  botanists, 
with  the  best  results,  and  its  neglect  by  anatomists  is  al- 
ways inconvenient"  (Pye-Smith). 

Aph.  XXXV.  New  terms  are,  at  best,  necessary  evils, 
hence  their  formation  must  be  justified  by  something 
more  than  their  logical  or  etymological  correctness. 
They  should  present  some  advantage  over  existing  terms 
in  respect  to  brevity,  or  accuracy,  or  correlation,  or  ca- 
pacity for  infiection  or  euphony  ;  and  even  all  these 
should  not  warrant  their  introduction  unless  it  were  ap- 
parent that  they  were  likely  to  be  used  somewhat  often. 

Aph.  XXXVI.  "  Words — so  innocent  and  powerless 
are  they,  as  standing  in  a  dictionary  ;  how  potent  for 
good  and  evil  they  become  to  one  who  knows  how  to 
combine  them"  (Hawthorne). 

Aph.  XXXVII.  "  The  Greek  and  Latin  are  both  sanc- 
tioned in  our  present  nomenclature  ;  I  should  be  inclined, 
notwithstanding  the  opprobrium  attached  by  some  to 
certain  connections  and  intermarriages  among  harmless 
vocables,  not  to  reject  the  co-operation  of  the  two  lan- 
guages in  any  form,  where  experience  shows  it  to  be 
convenient,  useful,  or  necessary"  (Barclay). 

Aph.  XXXVIII.  "  Meaning  does  not  exist  in  a  word 
by  virtue  of  its  root  or  its  history.  The  question  is  not 
what  the  word  has  stood  for  in  the  minds  of  persons  long 
since  dead,  but  what  it  stands  for  now  in  the  minds  of 
the  living  "  (Popular  Science  Monthly). 

Aph.  XXXIX.  "  It  is  full  of  Latinisms,  Gallicisms, 
Germanisms,  and  all  isms  but  Anglicisms  "  (Lord  Ches- 
terfield). 

Aph.  XL.  "The  improvement  of  scientific  speech 
thus  far  has  been  made  under  compulsion,  for  the  most 
part  by  persons  caring  little,  perhaps  knowing  little,  of 
the  rational  laws  of  language  ;  and  has  spawned  a  my- 
riad of  linguistic  monstrosities  that  cannot  live  in  the 
mouths  of  Christian,  Pagan,  or  Jew.  .  .  .  What 
should  be  done  is  to  make  the  technical  terms  grateful  to 
the  cultivated  literary  sense.  .  .  .  Then  no  one  can 
read  anything  worth  reading  at  first  hand  without  learn- 
ing these  technicalities,  and  then  the  technicalities  will 
be  drawn  into  the  popular  speech  and  displace  the  old 
names  and  forms  "  (March). 

Aph.  XLI.  "  The  happy  facility  for  combination 
which  the  German  language  enjoys  has  long  enabled  the 
very  eminent  anatomists  of  that  intellectual  part  of  Eu- 
rope to  condense  the  definitions  of  anthropotomy  into 
single  words  ;  but  these  combinations  cannot  become 
cosmopolitan;  such  terms  as  "  zwischenkiemendeckelstiick," 
are  likely  to  be  restricted  to  the  anatomists  of  the  country 
where  the  vocal  powers  are  trained  from  infancy  to 
their  utterance  "     (Owen). 

Aph.  XLII.  ' '  By  persons  who  commonly  speak  the 
English  language,  many  of  the  commoner  Latin  words 
have  ceased  to  be  considered  as  foreign,  and,  except 
when  combined  with  other  Latin  words  or  inflected  ac- 
cording to  Latin  forms,  are  treated  as  English  by  adop- 
tion [paronyms]  "  (Dr.  F.  P.  Foster). 

Aph.  XLIII.  Either  classicalism  or  vernacularism, 
either  exoticism  in  nomenclature  or  csoticism,  may  be  in- 
dulged so  inconsiderately  as  to  become  a  "  fad."  No- 
menclature demands  care  and  attention  ;  but  one  must 
avoid  becoming  a  doctrinaire.  The  "happy  mean" 
should  be  maintained. 

Aph.  XLIV.  It  would  be  obviously  unfair  to  ask 
the  anatomists  of  other  nationalities  to  adopt  the  vernac- 
ular names  of  any  one  modern  tongue  ;  but  none  of  them 
can  seriously  object  to  technical  terms  derived  from  the 
dead  languages,  which  are  the  source  of  so  many  of  their 
common  words. 

Aph.  XLV.     "Technical  terms  of  science  should  re- 
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main  unaltered  [essentially,  i.e. ,  should  not  be  replaced 
by  unrecognizable  beteronymsj  in  every  translation" 
(Barclay). 

Aph.  XLVI.  "Translation  [heteronymy]  blunts 
thunderbolts"  (Charles  Reade). 

Aph.  XL VII.  ' '  Scientific  names,  like  the  names  of 
persons,  should  be  available  [by  paronymy]  in  all  lan- 
guages" (Dall). 

Aph.  XL VIII.  In  terminologj;,  as  in  law,  possession 
counts  nine  points.  That  which  is  may  not  be  ideally 
perfect,  but  it  is,  ipso  facto,  endurable. 

Aph.  XLIX.  All  innovations  are  in  some  degree  ob- 
jectionable. 

Aph.  L.  "  Nowhere  is  prudence  more  necessary  than 
in  our  attempts  to  innovate  on  habits  and  established 
customs"  (Barclay). 

Aph.  LI.  ' '  Unfortunately,  imagining  that  a  principle, 
if  right,  could  not  be  carried  to  too  great  a  length,  some 
anatomists  seem  to  have  forgotten  the  old,  though  just, 
observation  of  the  poet,  that 

*' '  Est  modus  in  rebus  ;  sunt  certi  deniqne  fines. 
Ultra  citraque  nequit  consistere  rectum.' " 

(Barclay). 

Aph.  LII.  "  The  question  of  encephalic  nomen- 
clature is  of  the  highest  importance.  .  .  .  The  ne- 
cessity of  greater  precision  in  our  nomenclature  is  now 
recognized  in  all  directions,  and  various  special  memoirs 
have  been  published  upon  the  subject"  (Duval  and 
Keller). 

Aph.  LIII.  "The  older  anatomists  exhausted  their 
ingenuity  in  inventing  fanciful  names  for  every  feature 
of  the  brain,  and  as  treated  by  the  usual  method  of  de- 
scriptive anatomy  the  mass  of  details  has  no  more  organic 
connection  than  a  pile  of  jack-straws  has  struiMure  "  (F. 
Baker). 

Aph.  LIV.  "Die  Anatomie hat  es schon of ter  anhoren 
mussen,  dass  sie  eine  arbitrare  und  prinziplose  sprache 
spricht"  (Hyrtl). 

Aph.  LV.  "  The  nomenclature  of  the  brain  stands 
more  in  need  of  revision  than  that  of  any  other  part " 
(Pye-Smith). 

Aph.  LVI.  "  II  est  bien  certain  qu'une  nomencla- 
ture regulifeve  est  un  grand  moyen  de  simplification,  dont 
I'utilite  se  manifesto  surtout  dans  une  etude  aussi  com- 
pliquee  que  celle  du  cerveau"  (Broca). 

Aph.  LVII.  "My  object  is  not  so  much  to  get  my 
own  or  any  other  set  of  terms  adopted,  as  to  urge  the 
necessity  for  a  reform  in  the  nomenclature  of  the  central 
nervous  system  and  its  cavities,  a  necessity  which  no 
comparative  anatomist,  especially  if  he  be  a  teacher,  can 
fail  to  see ''  (T.  JefEery  Parker). 

Aph.  LVIII.  "  Whoever  will  carry  out  the  applica- 
tion of  neat  substantive  terms  [mononyms]  to  Ike  homo- 
logous parts  and  structures  of  the  enceplialon,  as  they 
may  be  ascensively  determined,  will  perform  a  good 
work  in  true  anatomy"  (Owen). 

Aph.  LIX.  "  I  have  no  hesitation  in  saying  that 
the  labor  of  the  anatomical  student  will  be  diminished 
fully  one-half  when  this  nomenclature  shall  have  been 
definitely  adopted  "  (Spitzka). 

Aph.  LX.  "Are  we  to  consider  primarily  the  men 
who  have  worked  ...  or  the  men  who  are  working 
now  and  who  will  work  after  we  are  gone  ?  "  (Bessey). 

Aph.  LXI.  "  A  little  present  labor  and  the  example 
of  adoption,  where  the  reasonableness  and  necessity  of 
the  refortn  are  plain  and  undeniable,  will  much  accelerate 
the  future  progress  of  anatomical  science  "  (Owen). 

Aph,  LXII.  "  The  medical  profession  is  conservative, 
and  no  reasonable  expectation  can  be  entertained  that  the 
nomenclature  now  in  use — with  all  its  absurdities  and 
imperfections — will  be  materially  modified  until  a  con- 
gress of  teachers,  convened  for  the  purpose,  agree  upon 
a  list  of  terms  which  will  be  introduced  into  the  text- 
books and  which  will  be  employed  in  teaching  "  *  (H. 
Allen). 

*  At  the  writer's  suggestion,  in  1884,  Committees  on  Anatomical  Nom- 
enclature were  appointed  by  the  American  Neurological  Association  and 
by  the  .Vmerican  Association  for  Advancement  of  Science  ;  of  the  latter 
committee  Dr.  Allfin  is  a  member. 


Aph.  LXIII.  "  A  ne  w  nomenclature  is  not  to  be  classed 
with  these  important  and  brilliant  discoveries  ;  .  .  . 
it  promises  no  immortality  to  its  author,  nor  secures  to 
his  name  any  enviable  mark  of  distinction  ;  it  is  nothing 
more  than  what  anatomists  have  long  wished  for,  a  de- 
sideratum which  they  have  often  attempted  to  supply 
by  partial  amendments.     .  .     It   cannot  pretend  to 

instruct  the  learned  or  to  give  them  new  ideas  of  the 
animal  structure  ;  .  .  .  and  yet,  if  it  should  facili- 
tate the  progress  of  study,  and  remove  only  a  part  of  the 
rubbish  that  obstructs  the  journey,  the  author  will  con- 
sider his  object  as  attained  "  (Barclay). 

§  44.  The  Merits  of  Organonyms. — Aside  from  the 
aphorisms,  the  foregoing  pages  are  intended  to  present 
simply  facts  respecting  nomenclature  and  et5'mology. 
In  considering  the  relative  advantages  of  names  or  sets 
of  names,  the  question  naturally  arises.  How  far  should 
the  adoption  of  a  term  depend  upon  the  number  or  emi- 
nence of  those  who  use  it  ?  Were  we  merely  chronicling 
the  past  or  providing  for  the  present,  it  might  well  be 
claimed  that  the  majority  should  prevail ;  that  is,  that  a 
selection  should  be  made  of  those  terms  that  are  in  actual 
use  by  the  largest  number  of  leaders  in  anatomy ;  but, 
first,  we  are — or  should  be — thinking  rather  of  the  future, 
of  the  time  indeed  when  our  personalities  shall  have  been 
forgotten,  and  when  our  memories  shall  be  honored  or 
the  reverse,  according  to  the  evidence  of  disinterested- 
ness in  our  action  of  to-day.  In  the  second  place,  great 
anatomists  may  be  poor  linguists,  and  therefore  be  no 
real  authorities  excepting  as  mechanics  are  governed  by 
tradition  and  rule  of  thumb.  Thirdly,  even  though  they 
may  be  linguistically  accomplished,  they  may  be  careless 
or  deliberately  ignore  the  just  claims  of  a  correct  termi- 
nology. Finally,  they  may  have  some  "exclusive  dogma," 
some  nomenclatural  whim  or  fancy  which  renders  it 
almost  impossible  for  them  to  take  an  unprejudiced  view 
of  matters.*  In  short,  "  witnesses  are  to  be  weighed,  not 
counted,"  and  the  weight  is  to  be  assigned  after  a  de- 
liberate and  impartial  consideration  of  the  subject  from 
all  sides. 

§  45.  The  writer  asks  a  careful  consideration  of  his 
plans  for  terminological  improvement,  because  they  are 
based  upon  an  unbiased  study  of  nearly  all  previous  pub- 
lications ;  because — as  he  has  reason  to  think — during 
the  last  ten  years  he  has  given  to  the  subject  more 
time  than  has  been  given  by  any  other  anatomist,  living 
or  dead  ;  because  the  linguistic  principles  involved  have 
been  approved  by  philological  authorities ;  because  the 
actual  disturbance  of  the  existing  order  of  things  is  kept 
at  the  minimum  ;  and  because  the  practical  availability 
of  the  terms  has  been  demonstrated  with  hundreds  of 
students  in  both  a  university  and  a  medical  school. 

As  contrasted  with  the  vocabulary  in  common  use  (at 
least  up  to  1880),  that  which  seems  to  the  writer  best  cal- 
culated to  facilitate  the  advancement  and  dissemination 
of  accurate  anatomical  knowledge  would  consist  of  terms 
which  are : 

Designatory  rather  than  descriptive. 

Conservative  rather  than  eradicating. 

Impersonal  rather  than  personal  (eponymic). 

Idiouymic  rather  than  homonymic. 

Correlate  rather  than  irrelate. 

Co-ordinate  rather  than  inco-ordinate. 

Classical  rather  than  vernacular. 

Dissyllabic  or  trisyllabic  rather  than  monosyllabic  or 
polysyllabic. 

Mononymic  rather  than  polyonymic. 

Monoglot  rather  than  polyglot. 

Paronymic  rather  than  heteronymic. 

Constant  rather  than  varied. 


*  The  following  are  examples  of  what  may  be  medically  denominated 
faith  in  terminological  panaceas  :  Chausaier  and  Dumas  proposed  to  indi- 
cate within  the  name  of  a  muscle  all  of  its  attachments  ;  Robert  Hunter 
believed  that  the  "  numerical  nomenclature  would  render  the  indigesta 
moles  of  encephalic  terminology  order  and  simplicity ; "  but  he  also 
stigmatized  as  "ridiculous"  the  names  vaMiis  and  ulna/  Sarlandifere 
declared  in  apparent  good  faith  that  his  special  method  would  enable  one 
to  "  acquire  the  whole  science  of  anatomy  in  fifteen  lessons  of  two  houM 
each"  1  I 
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§46.  Advantages  of  Mononyms  over  Polyonyms." — 
A.  From  the  former,  adjectives  may  be  regularly  de- 
rived ;  e.g.,  from  callosum,  callosal  ;  from  hippocamptts, 
hippocampal  ;  from  thalaimts,  thalamic.  Notwithstand- 
ing the  occasional  introduction  of  verbal  monstrosities 
like  pia-matral,  it  is  generally  admitted  that  polyonymic 
adjectives  are  undesirable  ;  indeed  some  vpriters,  who 
still  adhere  to  the  polyonymic  nouns,  employ  the  monony- 
mic  adjectives. 

B.  Mononyms  are  readily  compounded  with  other 
words;  e.g.,  calloso-marginalis ;  subthalamicum ;  such 
compounds  could  not  well  be  formed  from  corpus  callo- 
sum and  thalamus  opticus. 

C.  Mononyms  are  constant  in  form,  excepting  for  the 
regular  derivatives,  numbers,  cases,  adjectives,  and 
paronyms  ;  whereas  polyonyms  are  subject  to  variations 
of  several  kinds  : 

(o)  By  the  omission  of  words;  e.g.,  thalamus  ner-ci 
optici  is  commonly  written  thalamus  opticus.  The  com- 
pound, opio-striated  body,  which  occurred  first  in  its 
French  form,  is  ambiguous  because  the  definite  noun, 
thalamus,  has  been  omitted,  leaving  the  indefinite  adjec- 
tive opto,  itself  contracted  from  optico. 

(b)  By  the  conversion  of  qualifying  words  into  other 
parts  of  speech  ;  e.g. ,  the  English  translation  (heteronym) 
of  pons  Varoliiis  bridge  of  VaroUus  ;  but  Varolian  bridge 
has  also  been  employed. 

(c)  By  the  substitution  of  wholly  different  words  for 
one  or  more  of  the  components  ;  e.g.,  commissura  thala- 
morum,  commissura  mollis,  a,nd  commissura  intermedia  are 
liable  to  be  used  interchangeably  ;  medicommissura  is  in- 
variable. 

(d)-When  a  term  comprises  three  or  more  words  it  is 
subject  to  permutation,  i.e.,  to  the  transposition  of  its 
components  ;  e.g.,  Mssura  occipiio-parietalis and  F.  pari- 
eto-occipitalis ;  these  transpositions  are,  of  course,  more 
frequent  among  lengthy  German  combinations  ;  the  sub- 
ject is  also  considered  under  the  head  of  Poecilonymy 
(§72). 

(e)  Polyonymic  adjectives  are  subject  to  intentional, 
and  even  accidental,  variation.  The  gyre  designated  by 
Owen  as  subfrontal,  has  been  named  inferior  frontal,  in- 
ferofrontal,  and  inferofrontal,  lower,  first,  and  third,  as 
well  as  Broca's. 

D.  Mononyms  may  be  more  uniformly  abbreviated. 
According  to  present  methods,  one  and  the  same  part,  the 
commissura  anterior,  might  be  indicated  upon  figures  by 
e.a.  (Latin  or  French),  a.c.  (English),  and  v.c.  (German)  ; 
a  single  word  like  prcecommissura  would  always  have  an 
abbreviation  beginning  p;'c.  With  the  middle  commis- 
sure, which  is  also  known  as  the  soft,  the  gray,  and  the 
thalamic,  the  opportunities  for  abbreviational  diversity 
would  be  correspondingly  numerous. 

E.  Aside  from  systematic  abbreviation,  polyonyms  are 
subject  to  irregular  and  often  inelegant  abridgement. 
In  one  and  the  same  paper  occur  corpus  callosum,  cm-p. 
callosum,  carp,  callos.,  and,  finally,  corpus.  In  another, 
corpus  quadrigeminum,  Corp.  quadrigem.,  corp.  quadrig., 
and  Corp.  quad.  ;  in  a  third,  tractus  peduncularis  trans- 
versus  is  not  merely  abbreviated  to  tr.  ped.  tr. ,  but  va- 
riously abridged  to  tractus  peduncularis  trans.,  tractus 
peduncl.  tr. ,  tractus  ped.  trans. ,  and  tractus  ped.  tr. 

F.  Mononyms  are  usually  shorter  than  the  correspond- 
ing polyonyms.  The  prepositions  prcB,  post,  sub,  super, 
intra,  extra,  ento,  ecto,  medi,  meso,  etc.,  are  all  shorter 
than  the  adjectives  having  the  same  force,  viz.,  anterior, 
posterior,  inferior,  superior,  interior,  exterior,  enial,  ectal, 
middle,  or  intermediate.  Hence  there  results  from  com- 
position with  them,  not  only  the  advantage  of  a  mono- 
nym,  but  also  the  actual  reduction  in  the  number  of  let- 
ters and  syllables.  The  following  are  examples  of  this 
reduction  :  Prmpedunculus  for  pedunculus  anterior  ;  post- 
geniculum  for  geniculum  posterius ;  medicommissiira  for 
commissura  media  ;  suhfrontalis  for  frontalis  inferior  ; 
superoccipitalis  for  occipitalis  superior. 

In  this  connection  three  points  are  to  be  observed  : 
1.  The  length  of  a  term  may  be  affected  by  (a)  the 

*  For  convenience,  it  is  assumed  that  these  are  Latin,  or  in  Latin  form. 


number  of  words  ;  (S)  the  number  of  syllables  in  each 
word  ;  (c)  the  number  of  letters  in  each  syllable. 

2,  One  or  two  of  these  elements  may  be  counteracted 
by  the  others  ;  for  example,  although  corpus  callosum  is  a 
longer  term  than  callosum,  and  hippocampus  a  longer  word 
than  Uippocamp,  and  bougJi,  a  longer  word  than  bow.  yet  inde- 
fatigability,  a  mononym,  is  longer  than  the  dionym  corpus 
callosum,  and  the  monosyllabic  though  is  longer  than  the 
dissyllabic  also.  Hence,  in  any  generalization  respecting 
the  length  of  terms,  it  is  necessary  to  add,  or  understand, 
the  qualification,  "'  other  things  being  equal,"  ceteris  pari- 
bus, which  may  be  abbreviated  as  c.p. 

These  generalizations  are  then  as  follows  :  Polyonyms 
are,  c.p.,  longer  than  mononyms.  Polysyllables  are, 
c.p.,  longer  than  oligosyllables,  «'.«.,  monosyllables,  dis- 
syllables, and  trisyllables. 

3.  The  written  length  of  a  term  is  affected  by  all  three 
of  the  elements  above  named  ;  but  its  spoken  length  is 
practically  dependent  upon  only  the  number  of  words 
and  syllables  ;  e.g.,  as  written,  bough  and  eight  are  longer 
than  bow  and  ate,  but  as  spoken  they  are  equql. 

G.  A  mononym  is  capable  of  adoption  into  any  other 
language,  either  unchanged,  or  with  so  slight  a  modifica- 
tion as  not  to  prevent  its  ready  recognition.  With  most 
polyonyms,  the  transfer  to  either  English  or  German  in- 
volves either  a  change  in  the  order  of  words  ;  e.g.,  when 
thalamus  opticus  becomes  'optic  thalamus  ;  or  a  change  in 
the  words  themselves;  e.g.,  ■vi'hen  substantia  cinerea  he- 
comes  gray  matter.     On  this  point  see  §  30. 

§  47.  Between  longer  and  shorter  words  there  is  merely 
a  difference  of  degree,  e.g.,  cms  and  pedunculus;  be- 
tween a  Latin  word  and  its  vernacular  equivalent  or 
heteronym  {e.g.,  pedunculus  an&footlet) ;  or  its  paronym 
(peduncle)  the  choice  might  depend  upon  individual  pref- 
erence ;  but  mononyms  and  polyonyms,  terms  of  one  word 
each  and  terras  of  two  or  more  {e.g. ,  pedunculus  and  pe- 
dunculus cerebeUi)  differ  in  kind  ;  it  is  not  a  question  of 
size  or  euphony,  but  of  essential  endowment  and  capac- 
ity. The  mononym  is  to  the  polyonym  as  is  the  water 
to  the  earth,  or  as  is  the  bird  to  the  tortoise. 

§  48.  The  desirability  of  replacing  polyonyms  by  mon- 
onyms is  in  direct  ratio  with  the  frequency  with  which 
the  part  is  mentioned,  and  with  the  need  of  employing 
corresponding  adjectives.  Hypophysis  (formerly  pitui- 
tary body)  and  conarium  (formerly  pineal  gland)  are 
much  more  frequently  named  since  the  discovery  that 
the  former  has  peculiar  developmental  relations  with  the 
phar3'nx,  and  the  latter  even  more  remarkable  connec- 
tions with  a  vestigial  organ  of  sight.  So  long  as  the 
thin  sheet  of  nervous  tissue  just  dorsad  of  the  chiasma 
was  regarded  as  insignificant,  and  as  occasionally  absent, 
either  lamina  cinerea  or  lamina  terminalis  might  not  be  so 
objectionable  ;  but  its  now-admitted  morphological  im- 
portance as  the  cephalic  boundary  of  the  encephalic 
cavities  justifies  the  use  of  the  mononym,  terma.  The 
orifice  left  by  the  removal  of  the  hypophysis  and  infun- 
dibulum  had  apparently  received  no  name  up  to  1880  ; 
foramen  infundibuli  was  a  sufficiently  appropriate  de- 
scriptive term  ;  but  the  frequency  of  its  mention  in  notes 
respecting  the  preservation  of  the  brain  led  the  writer  to 
discard  it  in  favor  of  lura,  at  the  same  time  that  alcohol- 
injection  was  reduced  to  alinjection  (after  the  analogy  of 
aidehyde  from  alcohol  dehydrogenatus). 

^  49.  A  good  illustration  of  the  principle  that  onymic 
improvement  commonly  attends  any  awakening  of  interest 
in  parts,  so  that  they  are  discussed  by  more  persons  or 
more  frequently  by  some,  is  afforded  by  the  prompt  ac- 
ceptance of  Broca's  arbitrary  and  sometimes  Greek  names, 
mostly  unfamiliar  and  non-suggestive,  for  the  various 
points  on  the  head  and  skull  which  have  to  be  recognized 
in  operations  involving  the  brain.  In  the  last  edition  of 
"  Gray,"  the  editor  gives  very  compact  definitions  of  the 
mononyms  nasion,  ophyrion,  bregma,  obelion,  lambda, 
inion,  basion,  asterion,  gonion,  stephanicm,  and  pterion. 
Nor  is  it  any  valid  objection  to  these  new  terms  that,  al- 
though only  eleven  in  number,  nearly  one  hundred  words 
are  required  to  define  them. 

The  first  two  cervical  vertebrae  alone  have  mononymic 
titles  ;  but  were  there  similar  anatomical,  physiological. 
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or  surgical  occasions  for  specifying  any  otlier  member  of 
the  vertebi'al  series,  a  mononym  would  probably  soon  be 
proposed  and  generally  adopted.* 

Mononymization  seems  to  be  hastened  by  the  length  of 
the  principal  word  ;  e.g. ,  of  membrana  arachnoidea,  the 
principal  word  is  polysyllabic  and  the  needless  Tnembrana 
has  been  long  and  commonly  dropped  ;  but  pia  and  dura 
are  so  short  that  the  equally  needless  mater  has  not  as  yet 
proved  burdensome  to  most  writers.  The  case  is  analo- 
gous to  the  retention  in  English  of  the  entire  word  ul- 
tima, while  the  longer  penidiima  and  antepentdiima  are 
abridged  to  penult  and  antepenult. 

The  following  serves  as  a  somewhat  striking  and  nearly 
complete  illustration  of  the  comparative  brevity  of 
mononymic  paronyms  and  polyonymic  heteronyms  :  the 
phrase  "  central  gray  substance  of  the  aqueduct  of  Sylvius  " 
(employed  by  a  distinguished  experimental  neurologist) 
might  be  reduced  to  aqued.uctal  cinerea ;  nor  is  the 
marked  diminution  in  length  counteracted  by  any  lack 
of  intelligibility,  for  the  term  can  be  interpreted  in  only 
one  sense. 

§  50.  Increasing  Use  of  Mononyms. — Whether  con- 
sciously or  unconsciously,  there  has  been,  during  the 
present  decade,  a  marked  increase  in  the  employment  of 
single-word  terms.  Among  the  mononyms  .which  may 
now  be  said  to  be  in  somewhat  common  use  are  pons, 
thalamus,  chiasma,  insula,  crura,  aqueduct,  mucosa,  sero- 
sa, pia,  dura,  adrenal,  intima,  conarium,  hypophysis, 
striatum,  eallosum,  fimbria,  oblongata,  calcar  and  hippo- 
campus ;  in  some  cases  also  the  appropriate  adjectives 
are  employed,  e.g.,  vial,  dural,  conarial,  callosal,  hippo- 
campal,  calcanne,  and  pontile  (sometimes,  incorrectly, 
pontine  or  pontal). 

In  a  few  encouraging  instances,  the  introducer  of  a 
polyonym  has  himself  been  timely  impressed  with  its 
undesirability,  and  has  proposed  an  equivalent  mono- 
nym;  William  Patten  (Journal  of  Morphology,  I.,  193) 
regards  his  corneal  hypodermis  as  "  unsatisfactory  on  ac- 
count of  its  length,"  and  substitutes  corneagen  therefor. 

§  51.  Some  of  the  new  muscle  names  proposed  by 
Cones  and  Shute  (1887-)-)  are  truly  mononyms  (e.g., 
parvipsoas  and  magnipsoas  for  psoas  parvus  and  p.  mag- 
nus) ;  the  majority  (e.g.,  eoraco-pectoralis  for  pectoralis 
minor  [the  writer's  entopectoral]),  are  merely  hyphenated 
dionyms.  Besides  attempting  to  simplify  the  names  and 
reduce  their  length,  the  authors  have  grouped  the  mus- 
cles according  to  their  nerve-supply,  a  basis  of  classifica- 
tion that  commends  itself  theoretically,  and  proves  prac- 
tically available.  But  in  undertaking  to  give  all  the 
members  of  a  given  group  names  of  a  special  pattern, 
they  have,  as  it  seems  to  the  writer,  illustrated  the  dis- 
advantages of  "exclusive  dogmas"  in  nomenclature. 
For  the  three  muscles  innervated  by  the  musculo-cutan- 
eous  nerve,  coraco-brachialis  is  retamed,  Mceps-brachialis 
is  hyphenated,  and  iraehialis  anticus  is  transposed  into 
antico-brachialia.  The  writer  cannot  help  feeling  that 
this  is  a  distinct  retrogression  from  his  own  coracoideus, 
braeliialis,  and  biceps  (W.  and  G. ,  p.  207),  and  that  it  is 
particularly  unfortunate  to  encumber  the  often-men- 
tioned and  only  "  popular  "  muscle  by  a  double  name,  es- 
pecially if,  as  proposed  by  the  authors,  the  biceps  of  the 
leg  can  be  distinguished  by  a  slight  change  of  title. 

§  52.  In  reducing  polyonyms  to  mononyms  the  retained 
word  should  be  as  distinctive  as  possible.  Since  any  ad- 
jective may  be  used  as  a  substantive,  the  choice  should 
be  determined  by  the  desirability  of  retaining  the  word 
least  likely  to  be  misunderstood.  For  example,  with 
thalamus  opticus,  since  the  adjective  is  very  common 
(polychrestic,  §  23)  and  the  noun  does  not  occur  in  any 
other  connection,  the  latter  is  retained  as  the  mononym  ; 
but  with  corpus  eallosum  the  conditions  are  reversed,  and 

*  The  delay  in  the  replacement  of  white  hlood-corpvAcle  and  red 
blood-corpuscle  by  leucocyte  and  hcenKUiyte  (perhaps  strictly  hoem^to- 
cyte)  is  not  easy  to  account  for ;  but  upper  jaw  and  lower  jaw  are  stead- 
ily giving  way  to  maxilla  and  mandible  ;  and  funis  occurs  not  infre- 
quently for  umbilical  cord. 

t  In  the  total  absence  of  reference  to  prior  publications,  there  is  no 
evidence  in  this  paper  as  to  whether  the  ideas  and  suggestions  are  orig- 
inal or  derived ;  since,  however,  the  authors  are  teachers  of  anatomy, 
their  expression  of  preference  for  simpler  terms  is  encouraging. 


the  adjective  is  retained  and  used  as  a  noun.  Where  the 
choice  is  between  two  adjectives  or  other  modifiers,  that 
should  commonly  be  retained  which  is  already  the  more 
often  used  alone;  e.g.,  laiissimus  dorsi  (muscle)  should 
be  mononymized  as  latissimvs  rather  than  as  dorsalis. 

%  53.  When  the  noun  and  the  adjective  are  equally 
distinctive,  tlie  choice  may  be  made  upon  other  grounds. 
With  appendix  vermiformis  either  part  of  the  term  would 
be  sufHciently  distinctive  ;  the  former  is  more  commonly 
employed,  although  the  latter  occurs  in  a  recent  paper 
(Biggs,  1888) ;  since,  however,  inflammation  of  the  part 
has  come  to  be  designated  quite  generally  as  appendicitis, 
the  noun  will  probably  be  retained. 

§  54.  Locative  Names. — As  defined  in  §  13,  these  are 
terms  indicating  the  location  of  organs;  e.g.,  posterior 
commissure  j  mesencephalon ;  paracentral  lobule.  As 
may  be  seen  from  the  index  of  any  anatomical  manual,  a 
very  large  number  of  organonyms  indicate  position. 

Their  advantages.  Most  of  the  desirable  information 
respecting  an  organ  would  be  covered  by  the  headings, 
adult  stracture,  development,  function,  discoverer,  date 
of  discovery,  likeness,  location.  Of  course,  the  first 
three  are  of  the  greatest  intrinsic  importance,  but  the  in- 
formation is  seldom  fully  gained  until  long  after  the  ne- 
cessity for  some  kind  of  designation  has  led  to  the  adop- 
tion of  a  name  not  altogether  appropriate.  Names 
commemorating  a  discoverer  (eponyms,  §  18)  are  undesir- 
able (§  59).  There  remains  to  be  indicated  the  location 
or  position  of  the  organ  ;  this  is  definite  and  suggestive 
as  compared  with  the  date  or  discoverer,  and  also  much 
more  readily  determined  than  points  of  structure,  de- 
velopment, or  function.  Furthermore,  the  location  of  an 
organ  is  a  general  and  comprehensive  attribute,  and 
names  which  indicate  it  are  commendable  in  accordance 
with  the  following  opinion  of  Owen:  "It  is  an  old 
maxim  accepted  by  the  best  logicians,  that  no  name  is 
so  good  as  that  which  signifies  the  total  idea  or  whole 
subject,  without  calling  prominently  to  mind  any  one 
particular  quality,  which  is  thereby  apt  to  be  deemed, 
undeservedly,  more  essential  than  the  rest." 

Many  geographical  names  are  locative,  the  prefixes 
usually  indicating  the  points  of  the  compass.  Most  of 
them  are  polyonyms,  e.g.,  South  Boston,  East  Boston,  etc.  ; 
but  common  names  are  sometimes  combined  as  mono- 
nyms, giving  a  complete  series,  like  Middkboro',  North- 
boro',  Southhoro',  Easiboro',  and  Wesiboro'.  Among 
encephalic  names  these  are  nearly  paralleled  by  medi- 
commissure,  precommissure,  postcommissure,  and  supracom- 
missure,  subcommissure  only  being  wanting. 

§  55.  Locative  Mononyms. — Most  locative  terms  in 
common  use  consist  of  two  or  more  words,  the  adjective 
indicating  position  being  separate  from  the  substantive  or 
from  the  other  adjective  ;  e.g. ,  frontalis  anterior,  frontalis 
posterior,  occipitalis  basHaris.  In  1842  a  large  number  of 
such  polyonyms  were  mononymized  by  Owen,  and  terms 
like  prefrontal  and  postfrontal,  basioccipital,  etc.,  were 
soon  generally  employed.  Later,  in  the  "  Comparative 
Anatomy  of  Vertebrates,"  he  introduced  ectogluttsus,  ento- 
glutmus,  mesoglutmis,  precava  and  postcava,  and  a  complete 
series  of  mononyms,  largely  locative,  for  the  fissures  and 
gyres.  The  classical  names  of  the  encephalic  segments, 
mesencephalon,  metencepJialcm,  etc.,  are  locative  mono- 
nyms. Following  these  precedents,  in  1873,  the  writer 
proposed  to  replace  pectm-alis  major  and  p.  minor  by  the 
locative  mononyms  ectopectoralis  and  entopectoralis,*  and  in 
1881  formulated  the  general  method  of  conversion  as 
follows  :  "  When  two  or  more  parts  are  similar,  or  have 
similar  relations,  to  distinguish  them  bj'  joining  to  some 
common  title  already  in  use,  prefixes  indicative  of  their 
relative  positions  "  (Science,  p.  123,  March  19,  1881).  In 
all  these  terms  pre  and  post  signify,  respectively,  to- 
ward the  head  and  toward  the  tail.f 

♦American  Association,  Proceedings,  1873,  p.  .306:  "In  order  to 
avoid  the  ascription  of  less  constant  attributes  than  relative  position." 

t  It  is  an  example  of  the  confusion  caused  by  the  employment  of  ari- 
terior  and  posterior  in  human  anatomy  as  signifying  either  cephalic  and 
caudal,  or  ventral  and  dorsal,  that  even  Owen  mononymized  anterior 
pyramid  and  posterior  pyramid,  asprepyramid  and  postpyramid,  with- 
out commenting  upon  his  own  inconsistency  (Vertebrates,  iil.,  83). 
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§  56.  Formation  of  Locative  Mononyms. — Two  distinct 
questions  are  involved  :  (a),  the  selection  of  the  substan- 
tive ;  *  (*),  the  choice  of  the  prefix.  For  example,  the  cere- 
bellum is  connected  veith  other  parts  of  the  brain  by  three 
fibrous  bundles  at  each  side,  continuous  respectively  with 
the  pons,  the  mesencephal,  and  the  postoblongata.  How 
may  they  be  most  conve"niently  distinguished  from  other 
parts  and  from-  one  another  ?  Each  has  received  many 
names;  that  which  connects  the  cerebellum  with  the 
postoblongata  has  been  known  by  at  least  twenty-three 
distinct  Latin  titles,  besides  many  in  other  languages. 

The  Latin  names  are  as  follows  :  Gorpits  olivare  poste- 
Hus;  cp.,pyramidale  anterius ;  cp.,  pyramidale  inferius ; 
cp. ,  pyram&ale  laterale  ;  cp. ,  pyramidale  posterms  ;  cp. , 
resiiforme;  cms  cerebeUi  ad  meduUam  obhngatam;  erus 
cer^dli  descendens ;  crus  cerebeUi  posticum ;  emineniia 
posterior  buibi  rliachidici ;  eminentia  pyramidalis ;  pars 
trunci  meduUa  cerebeUi,  qui pertinet  ad  partem  posterioi'cm 
DieduUm  oblongata ;  processus  a  cerebeUo  ad  meduUam  ob- 
longatam ;  pre.  cerebeUi  ad  meduUam  oblongatam ;  pre. 
cerebeUi  inferior ;  pre.  cerebeUi  posterior;  pre.  cerebeUi 
tertius;  radix  cerebeUi ;  pedunculus  chordm  spinalis ;  pdcl. 
medulla  oblongata  ;  pdd.  cerebeUi  tertius;  pdd.  cerebeUi  in- 
ferior;  pdd.  cerebeUi  posterior.] 

§  57.  Among  the  substantives  in  the  above  list,  corpus 
is  so  vague  and  common  that  it  means  nothing,  and 
should  be  eliminated  from  all  terms, |  Eminentia  and 
processus  more  commonly  refer  to  elevations  with  a  free 
apex.  The  choice  lies,  therefore,  between  crus  and  pe- 
dunculus, which,  also,  are  more  commonly  employed  than 
the  others.  The  latter  is  preferred  on  the  following 
grounds : 

1.  It  is  more  generally  used  in  this  sense  ;  while  crus 
is  more  commonly  applied  (as  the  Latin  plural,  cmra 
cerebri)  to  the  fibrous  tracts  between  the  pons  and  the 
chiasma. 

3.  There  are  two  diverging  crura,  as  the  human  legs 
form  a  pair ;  but  there  are  three  pair  of  peduncles,  and 
the  word  less  directly  suggests  the  actual  limbs. 

3.  Locative  mononyms  indicative  of  relative  position, 
prwcnis,  medicrus,  and  postcrus,  are  less  euphonious  than 
prcepedunculus,  etc.  § 

§  58.  If  the  ' '  pedunculus  cerebeUi  posterior  "  be  called 
postpedunculits,  two  corollaries  naturally  attend  ;  1,  The 
other  two  "footlets"  become  respectively  medipeduncu- 
lus  a,nd  prcBpedunculus  ;  2,  the  general  name,  pedunculus, 
should  not  be  applied  to  other  encephalic  parts  ;  habena 
is  already  replacing  pedunculus  conarii,  and  it  is  probable 
that  a  suitable  mononym  will  be  found  for  pedunculus 
corporis  caXlosi.  Even,  however,  without  the  above  re- 
striction, so  that  absolute  explicitness  might  require  the 
three  cerebellar  parts  here  under  consideration  to  be 
named  collectively  pedunculi  cerebeUi,  each  of  the  three 
locative  mononyms  becomes  a  definite  name  or  idionym  ; 
there  may  be  many  pedunculi,  but  only  one  pair  of  parts 
can  now  be  called  postpedunculi  ;  the  word  has  become  an 
idionym,  or  name  with  a  restricted  application  (see  §  31). 

3.  Crus  being  no  longer  applicable  to  either  of  the 
cerebellar  peduncles,  it  may  be  reserved  as  a  mononymic 

♦  With  certain  large  groups  of  parts,  fissurep,  gyres,  arteries,  etc.,  the 
entire  name  cannot  be  a  mononym ;  a  polyonymic  adjective,  however, 
may  be  mononymized  by  selecting  a  main  adjective  and  combining  it 
with  a  prefix  (see  §  25). 

+  Two  other  mononyms  for  the  part  in  question  have  been  suggested, 
though  not  insisted  upon,  by  Spitzka.  Restibracli.ium  (Scierice,  April  9, 
ISSl,  p.  165)  is  an  tidmirablc  compound,  and  the  same  may  be  said  of  its 
correlatives,  pontibrachium.  and  tegnientibrachium ;  but  brachium 
seems  to  have  become  well  fixed  upon  parts  of  an  adjoining  segment, 
one  of  which  {brachium  poslerius=postbrac/tiu7n)  is  connected  with  the 
same  (postgeminal)  lobe  as  the  tegmentibrachiura,  constituting  a  Rource 
of  ambiguity.  To  myelobrachium  (New  York  Medical  Record,  October 
11,  1884,  p.  395)  there  pertains  the  same  objection  as  to  brachium,  and 
also  there  is  the  undesirable  implication  of  an  immediate  macroscopic 
continuity  with  the  rayel,  rather  than  with  the  oblongata. 

X  There  are  about  one  hundred  Latin  encephalic  names  beginning  with 
corpus ;  rid  of  them,  neuronymy  is  relieved,  lightened,  literally  di.'?em- 
bodied. 

§  To  offset  these,  there  seems  to  the  writer  but  one  argument  in  favor 
of  retaining  pedunculus  for  the  mesencephalic  crus,  viz.,  the  existence 
of  Gudden's  name,  tractus  pedunculi  transversun,  for  a  band  croseing 
the  part ;  but  even  if  this  polyonym  is  not  replaced  by  the  writer's  mono- 
nym, cim.bia,  it  conld  easily  become  tractus  cruris  transversus  with 
no  lack  of  explicitness. 


substitute  for  crus  cerebri;  this  latter  is  not  merely  a  dio- 
nym,  but  actively  misleading,  inasmuch  as  it  implies  a 
direct  connection  with  the  cerebrum.  When  first  intro- 
duced (in  1671,  by  Wharton),  cerebrum  included  the  thai- 
ami,  and  even  the  gemina,  representing  two  other  seg- 
ments of  the  brain  ;  but  its  present  restriction  to  the 
prosencephal  leaves  the  crura,  the  mesencephalic  floor, 
connecting  the  epencephal  with  the  diencephal.  Crus  is 
no  longer  needed  for  the  columns  of  the  fornix,  and  the 
less  frequently  mentioned  supports  of  the  olfactory  bulbs 
may  be  called  olfactory/  crura  or  rhinocauls.  There  Vi\\\ 
be  many  advantages  in  restricting  crus,  as  an  encephalic 
term,  to  the  large  and  important  fibrous  tracts  in  ques- 
tion. 

§  59.  Eponyms  and  Descriptive  Terms. — These  two 
groups  of  terms  usually  consist  of  more  than  one  word, 
and  may  properly  be  considered  here. 

Disadvantages  of  eponyms.  A.  Anatomical  names 
derived  from  the  names  of  individuals  are  alwaj's  polyo- 
nyms,  and  hence  are  objectionable  on  that  score.  Two 
other  objections  are  mentioned  by  Pye-Smith  :  B. 
They  are  sometimes  confusing  ;  "  the  lymph-follicles  of 
the  spleen  and  the  acini  of  the  uriniferous  tubules  are 
alike  called  corpora  Malpighiana." 

C.  Their  meaning  may  be  historically  incorrect ;  "Gal- 
vanism is  as  unjust  to  Volta  as  Amei-ica  is  to  Columbus." 

D.  The  association  of  an  individual  with  some  part 
discovered  or  described  by  him  may  be  far  from  an 
honor  that  he  would  covet,  since  the  tendency  is  to  re- 
gard that  as  his  only  or  at  least  principal  achievement. 
This  objection  is  recognized  in  the  following  comment 
in  the  London  Lancet,  November,  1883,  upon  Listsrism  : 
"It  is  unjust  to  so  great  a  man  for  us  to  use  his  name 
in  connection  merely  with  a  special  means  of  dressing 
wounds.  We  consider  Mr.  Lister's  work  as  far  too  great 
to  be  narrowed  down  to  a  mere  matter  of  spray  and 
gauze." 

E.  In  some  cases  there  may  be  an  unjust,  though  inevi- 
table, discrimination  by  reason  of  the  length  or  cacophony 
of  the  discoverer's  name.*  Probably  their  most  ardent 
admirers  would  hesitate  to  call  parts  after  certain  anato- 
mists, who,  nevertheless,  have  ample  title  to  be  so  re- 
membered. 

F.  flertaiu  eponyms  are  needless,  that  is,  the  name  of 
the  individual  is  not  required  in  order  to  render  the  term 
as  a  whole  distinctive.  So  long,  for  example,  as  there  is 
in  the  brain  but  one  pons,f  one  insula,  one  aqueduct,  and 
one  torcular,^:  there  is  no  more  need  of  adding  the  names 
of  their  discoverers  or  describers,  than  there  would  be 
of  saying  the  brain  of  Jones,  the  liwr  of  Brown,  and  the 
ccecum  of  BobinsoH,  supposing  those  organs  to  have  been 
discovered  or  named  by  those  individuals. 

From  §  78,  it  will  be  seen  that  the  writer  has  replaced 
the  dionymic  eponyms,  foramen  Monroi,  sulcus  Monroi, 
and  foramen  Magendie,  by  porta,  aulix,  and  metaporus, 
respectively,  these  being  mononyms  of  appropriate  sig- 
nification. 

Among  encephalic  eponyms,  however,  there  is  one 
which  no  one  thinks  of  discarding,  viz.,  fhsura  Sylvii, 
the  Sylvian  fisswe.  This  may  be  due  partly  to  the  doubt 
as  to  which  Sylvius  is  referred  to,  so  that  the  name  has 
no  distinct  personal  association,  but  mainly  to  the  large 
number  of  compounds  that  have  been  applied  to  adjoin- 
ing parts,  e.g.,  presylvian,  subsylvian,  ectosylvian,  super- 
sylvian,  etc.  ;  see  especially,  Owen,  1868,  iii.,  pp.  136, 
137. 

*  Even  had  Ludovlc  MugKleton  been  inspired  as  he  claimed,  it  is 
doubtful  whether  a  sect  of  "  Muggletonians  "  could  have  survived  long  in 
any  cultivated  community. 

t  Pons  Tarini  is  an  altogether  obsolete  synonym. 

X  In  this  connection  the  writer  desires  to  express  his  regret  at  having 
proposed  (i\^e?ii  York  Medical  (7ou;'Ha/,  March  21,  1881)  to  replace  for- 
cular  Herophili  by  the  obsolete  synonym,  lenum.  Were  the  part  newly 
observed,  the  latter  term  would  be  prefei-able  on  account  of  its  brevity  ; 
but  since  the  phrase  has  become  familiar,  the  desii-ed  mononymization 
is  best  attained  by  merely  dropping  the  superfluous  genitive.  Respect- 
ing the  abandonment  of  preoptic  and  postoptic  lobes  for  prtgeminum 
and  poHtgeminuni,  there  may  be  some  question  ;  but  a  somewhat  mature 
and  unprejudiced  consideration  of  the  matter  from  all  sides  has  induced 
the  change :  perhaps  the  most  cogent  reason  is  the  willingness  to  per^ 
petuate  the  essential  element  of  the  very  common  names,  corpus  quadrir 
geminum  and  cp,  bigeminum. 
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§  60.     The  objections  to  descriptive  terms  are  two  : 

1.  Lengthi ;  e.g.,  pneumogmtricvs ;  gyniB  parieto-occipi- 
taXia  lateralis  ;  margo  internus  dentieulaius  cornu  Ammonis. 

2.  Incompleteness.  It  seems  possible  for  chemists  to 
indicate  by  a  single  word  the  entire  composition  of  a 
substance ;  thus,  for  example,  the  full  title  of  sulfonal 
is  said  to  be  JDieihyUnlpliondimethylmethan ;  similarly, 
some  surgical  names  may  be  said  to  almost  describe  the 
procedure  ;  an  operation  on  the  tear-duct  is  called  Da- 
cryoeystosyringohatakleiiiis.  In  anatomy,  excepting  per- 
haps in  German  writings,  names  of  such  unwieldy 
length  do  not  occur  ;  one  of  the  longest  Latin  names  is 
incomplete  as  a  descriptive  title  ;  pneumogastric  is  more 
than  twice  as  long  as  vagus,  the  designatory  name  of  the 
same  nerve,  yet  it  fails  of  perfection  as  a  descriptive 
term  ;  it  indicates  only  two  of  the  six  organs  to  which 
the  nerve  is  distributed  ;  to  include  them  all  the  name 
should  be  Wennis  laryngo-pJiaryngo-msophageo-cardio-pneu- 
mogastriciis  ;  which  is  as  if  antipyrine  were  known  only 
as  diirbetliylo.xyquinizine.  Tliis  matter  is  well  stated  by 
Barclay  (1803,  13),  referring  especially  to  the  proposition 
of  Chaussier  and  Dumas  to  name  all  the  muscles  in  ac- 
cordance with  their  origin  and  insertion  :  "  Such  names 
are  admirably  calculated  for  muscles  that  have  only  a 
single  origin  and  a  single-  insertion ;  but  where  the 
origins  and  insertions  are  numerous,  the  name  that  pre- 
tends to  enumerate  the  whole  must  run  out  to  the  length 
of  a  sentence  "  ;  e.g.,  for  Trapezius  we  should  have  Occipi- 
to-dorso-claei-auh-acromiaXis  (this  being  a  Latinizatiou  of 
ChaussiL-r's  descriptive  term). 

The  most  fatal  objection  to  such  descriptive  names 
does  not  seem  to  have  been  considered  by  either  of  the 
French  anatomists  or  by  Barclay,  viz. ,  few  if  any  mus- 
cles have  the  same  attachments  in  other  animals  as  in 
man  ;  the  biceps,  for  example,  would  be  coraco-gleno- 
radialis  in  man,  but  gleno-radialis  in  the  cat,  where  it  has 
but  one  origin  and  thus  but  one  head.*  The  ordinary 
name  is  accepted  in  a  conventional  sense,  but  a  descrip- 
tive name  would  be  at  once  remarked  upon  as  not  in 
keeping  with  the  facts. 

g  61.  It  will  be  remarked  that  postpedunculus  (§  58), 
although  reduced  from  a  polyonym  to  a  mononym,  is 
not  only  obviously  a  Latin  word,  but  somewhat  obtru- 
sivelj'  so  ;  upon  an  English  page  or  in  an  English  lec- 
ture its  frequent  recurrence  has  a  savor  of  pedantry.  In 
the  writer's  earlier  terminological  papers,  and  in  the  first 
edition  of  "  Anatomical  Technology,"  this  feature  was 
noted  in  respect  to  the  compounds  of  pedunculus,  ccdia, 
encephalon,  etc.  ;  but  in  the  effort  to  accomplish  the 
mononymization  of  a  large  number  of  polyonyms  less  at- 
tention was  given  to  this  aspect  of  nomenclature. 

In  the  paper  "  Paronymy  versus  Heteronymy  "  (see 
§  3,  Twte),  this  subject  was  fully  discussed,  and  the  con- 
clusions are  stated  briefly  in  the  preface  to  the  second 
edition  of  the  "  Technology." 

Admitting  that  certain  Latin  mononyms  are  so  evi- 
dently Latin  as  to  appear  incongi'uous  among  ordinary 
English  words,  there  are  two  alternatives,  viz.,  {A)  to 
translate  the  objectionable  words  into  the  vernacular,  to 
exchange  them,  so  to  speak,  for  home-made  words,  he- 
teronyms  ;  (B)  to  leave  them,  essentially  unaltered,  but 
change  them  slightly  so  as  to  appear  less  un-English  ;  to 
convert  them  into  paronyms  (§  33). 

§  62.  Objections  to  most  Heteronyms. — Certain  ver- 
nacular translations  of  Latin  words  are  either  inelegant 
in  themselves  or  inappropriate  in  scientific  writing  ;  such 
are  "tree  of  life"  for  arbor  mtm ;  "tailed  body  "for 
corpus  cfiudatam ;  "bridge"  for  pons;  "worm"  for 
vermis;  "little  tongue"  for  lingula.  An  extreme  ex- 
ample of  heteronymic  inappropriateness  is  offered  by  the 
name  of  a  great  French  naturalist  which  might  be  trans- 
lated "Baron  ^"ashtub."     If  heteronymy  is  to  be  en- 

*  Lateral  variation  would  prove  a  perplexing  factor  in  such  a  nomen- 
clature ;  in  the  chimpanzee  dissected  by  the  writer  (Boston  Society  Nat- 
ural History,  Journal,  1861,  vii.,  359)  the  entopectoral  (pect.  minor)  was 
inserted  upon  the  coracoid  process  on  the  left  side,  but  upon  the  trochiter 
(greater  tuberosity)  on  the  right ;  to  designate  one  muscle  as  costo-cora- 
cnideiit  and  the  other  as  costo-trochiterianus  would  be  little  short  of  an 
jibsurdity. 


couraged,  there  may  be  expected  in  time  a  treatise  upon 
some  new  "suck-giving,  tied-brained,  back-boned  ani- 
mal, with  a  peculiar  condition  of  the  hinder  f  ootlets  of 
the  little  brain." 

But  a  much  more  vital  objection  to  many  heteronyms 
is  that  they  unavoidably  obtrude  the  literal  sense,  and 
thence  become  more  or  less  misleading,  or  at  least  dis- 
turbing to  the  mind.  As  remarked  by  Whewell  (Aph. 
XII.,  p.  xc),  we  may  apply  the  term  cirrus  to  a  cloud 
composed  of  filaments,  even  if  these  filaments  are 
straight  ;  but  to  call  such  a  cloud  a  "  curl-cloud  "  would 
be  much  less  acceptable.  "  Great  commissure  "  (as  used 
for  the  callosum  in  Quain,  ii.,  342)  is  sufficient]}'  ap- 
propriate for  the  human  brain,  but  the  corresponding 
part  in  the  opossum  and  some  other  mammals  is  so  small 
that  its  very  existence  has  been  denied  in  past  years. 
The  fifth  digit  of  a^  pterodactyl  supports  most  of  the 
wing  and  is  larger  than  all  the  rest  together  ;  hence, 
"  little  finger "  is  strikingly  inapplicable,  but  minimus 
much  less  forcibly  suggests  size.  Pia  mater  is  readily 
accepted,  but  the  English  heteronym,  "  kind"  or  "  ten- 
der mother,"  like  the  German  "fromine  mutter,"  im- 
presses one  as  needlessly  literal. 

Technical  terms  in  science  are  comparable  with  certain 
conventional  phrases  in  society;  for  example,  "not  at 
home"  is  commonly  accepted  as  indicating  either  of  sev. 
eral  conditions  which  frustrate  an  intended  call ;  but 
everyone  has  heard  of  embarrassments  resulting  from 
the  literal  rendering  of  the  phrase,  by  ignorant  servants, 
into  "away  from  home,"  "not  in  the  bouse,"  "has  gone 
out,"  etc.,  all  of  which  purport  to  state  particular  facts. 

§  63.  Certain  heteronyms  are,  however,  unobjection- 
able, or,  at  least,  practically  ineradicable  from  most  lan- 
guages ;  e.g. ,  head,  brain,  liand,  foot,  kidnsy.  Tieart.  Re- 
specting most  of  these,  it  may  be  noted  that  they  refer 
to  parts  either  so  exposed  or  so  vital  as  to  have  claimed 
popular  attention.  They  are  like  the  domesticated  ani- 
mals, dog,  cow,  sheep,  and  some  others  whose  vernacular 
names  persist.  But  while  brain,  Gehim,  etc.,  are  wholly 
unobjectionable  by  themselves,  it  does  not  follow  that 
compounds,  adjectives,  and  other  derivatives  should  be 
formed  therefrom.  Conceding  that  this  may  be  a  matter 
for  individual  taste,  after  mature  reflection,  the  writer 
concludes  that  encephalic  is  a  convenient  and  appropriate 
adjective,  and  that  prosencepluil  is  preferable  to  fore-brain. 
On  this  point  Campbell  comments  as  follows:  "In 
Germany  there  Is  now  a  tendency  to  abolish  Latin  and 
Greek  terms,  and  substitute  pure  German  words.  In  the 
German  language  this  is  possible,  though,  perhaps,  not 
advisable.  In  English,  however,  windpipe  head  [larynx], 
woman-healing -art  [gynecology],  and  straightgut-infiam- 
mation,  would  certainly  be  no  improvement  upon  the 
technical  terms  now  employed." 

§  64.  The  principal  advantage  of  paronymization  is,  as 
it  seems  to  the  writer,  that,  while  maintaining  the  gen- 
eral character  of  the  modern  language,  the  technical 
terms  are,  for  the  most  part,  so  little  changed  from  the 
Latin  as  to  be  at  once  recognizable,  whether  in  the  sub- 
stantive or  adjective  form.  With  the  Latinic  tongues, 
the  change  is  very  slight ;  postpedunculus  becomes  post- 
pedoncule  in  French,  a.nA.postpeduneolo  in  Italian  ;  in  Eng- 
lish it  is  postpedunde  ;  the  German  terms,  Peduncuhis- 
bahn  and  Pedunculusfasem  justify  the  retention  of  the 
Latin  form,  but  Posipedunkel  would  have  analogical  pre- 
cedent. Whichever  form  be  used,  the  word  never  can 
be  mistaken  for  any  other,  and  the  anatomist  of  every 
nationality  may  employ  the  form  characteristic  of  his 
own  language,  with  the  certainty  that  it  will  be  recog- 
nized by  all  other  anatomists  as  equivalent  to  the  com- 
mon parent  form,  the  Jjatin postpedunculus.* 

Correctly  formed  paronyms  also  constitute  a  natural 
bond  of  continuity  between  the  language  of  science  and 

*  An  argument  for  the  universal  adoption  of  the  metric  system,  which 
1'^  perhaps  Bo  obvious  as  not  to  have  been  distinctly  mentioned,  is  that 
the  terms  have  substantially  the  same  form  in  all  languages ;  they 
diifer  in  detail,  but  are  always  recognizable  whether  as  wholes  or  as  ab- 
breviations. The  principle  of  paronymy  can  have  no  better  illustration. 
Respecting  the  possibility  of  a  common  scientific  terminology,  see  the 
writer's  paper,  *'  Paronymy,"  etc.,  §  3,  note. 
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the  language  of  every-day  life,  between  the  learned 
anatomist  and  the  unprofessional,  yet  educated,  man. 
The  former  uses  certain  vernacular  nouns,  brain,  heart, 
kidney,  liver  ;  the  latter  can  appreciate  the  significance  of 
the  technical  adjectives,  encepludic,  cardiac,  rerml,  .and 
hepatic,  only  by  becoming  acquainted  with  the  classical 
stems  from  which  they  are  derived.  Each  makes  a  cer- 
tain concession  to  the  other. 

§  6.5.  Tendency  to  Brevity  in  Paronymization. — It 
will  be  noted  that  English  paronyms  often  differ  from 
their  Latin  originals  in  the  less  number  of  letters  or  of 
syllables,  or  both.  As  might  be  expected,  however, 
these  reductions  have  been  applied  more  commonly  to 
longer  words. 

§  66.  ilethods  of  Paronymization. — The  following 
are  brief  formulations  of  more  common  modes  of  con- 
verting Latin  words  into  Anglo-paronyms.* 

A.  Stomachus  =  stomach.  The  ultima  is  dropped 
from  the  nominative,  leaving  the  stem  entire.  Of  this 
simple  and  common  method  of  Angloparonymization, 
the  following  are  familiar  examples  :  Organum  =  organ  ; 
cella  =  cell  ;  oviductus  =  oviduct ;  ca?ialis  =  canal  ;  pal- 
pus =  palp  ;  tractus  =  tract.  The  following  have  been 
employed  by  the  writer  as  justified  by  the  foregoing : 
Hippocampus  =  hippocamp  ;  mydon  =  myel ;  encephalon 
=  encephal. 

B.  Nertms  =  nerve. — The  ultima  becomes  a  silent  e. 
Other  familiar  examples  are  commissura  =  commissure  ; 
oliva  =  olive  ;  fissura  =  fissure  ;  polus  =  pole.  By  anal- 
ogy with  the  above  the  writer  employs  gyre  from  gyrus  ; 
(xke  (especially  in  composition)  from  C(dia  ;  tele  (in  com- 
position only)  from  tela ;  e.g.,  metaccde,  metatele. 

C.  MuMulus  =  ranscle. — A  dissyllable  is  reduced  to  a 
monosyllable  by  the  elision  of  the  penultimate  vowel, 
and  the  replacement  of  the  ultima  by  a  silent  e.  Also, 
pedunculus  =  peduncle  ;  diverticulum  =  diverticle  (used 
by  Giinther)  ;  receptaculum  =  receptacle. 

D.  Decussatio  =  decussation. — The  ultima  is  dropped 
from  the  genitive  (decussaiionis),  leaving  the  stem,  which 
is  longer  than  the  nominative.  Also,  positio  (positionis), 
position, 

E.  Ocarium  =  ovary. — The  three  letters  ium  are  re- 
placed by  y  ;  a.  dissyllable  by  a  monosyllable.  Amarium 
becomes  aviary  ;  iiisectarium,  insectary,f  etc. 

P.  Eininentia  =  eminence. — The  termination  tia  be- 
comes ce.  Also,  absentia  =  absence  ;  diligentia  =  dili- 
gence ;  substantia  =  substance. 

G.  Diaphragma  =  diaphragm. — The  ultima  is  dropped 
from  the  nominative,  leaving  less  than  the  stem.  (The 
word  is  from  the  Greek,  the  genitive  is  diapliragmatis, 
and  the  stem  diapliragmat.)  Other  examples  are  epi- 
gramma  =  epigram  ;  programma  =  program. 

H.  Organiimus  =  organism. — A  part  of  the  ultima  is 
dropped,  and  the  rest  is  attached  to  the  stem  as  what 
may  be  called  a  hemisyllable.  Other  examples  :  cJiasma  = 
chasm  ;  aneurysma  =  aneurysm  ;  columna  =  column  ; 
chiasma  =  chiasm. 

I.  Fibra  —  fiber. — The  ultima  ra  or  rum  becomes  er 
(or  re  ?).  Also,  siernehr'a  =  sterneber  ;  spectrum  =  specter  ; 
m^trum  =  meter.  Notwithstanding  its  frequent  use,  the 
termination  re  is  French,  and  should,  so  far  as  possible, 
be  left  to  distinguish  the  paronyms  in  that  language. 
There  is  no  more  reason  why  the  regular  English  form, 
meter,  should  be  discarded  in  favor  oimetre,  than  that  we 
should  use  the  German  or  Latin  metrum,  the  Greek 
nerpov,  or  the  Italian  metro. % 

*  Certain  etymological  terras  are  here  defined  :  Ultima,  the  last  sylla- 
ble. Penult,  the  syllable  just  before  the  last;  the  last  but  one.  Ante- 
penult, the  syllable  just  before  tho  penult ;  the  last  but  two.  For  ex- 
ample, with  commisHura,  a  is  the  ultima:  sur,  the  penult;  Tnis,  the 
antepenult.  Base,  the  main  or  principal  part  of  a  derivative  word  ; 
that  which  is  neither  prefix  nor  suffix,  but  which  is  qualified  thereby.  In 
the  following  words  the  basal  element  is  italicized  ;  -Dorsad  :  ^osbnares  ; 
medicorn/i  ;  precommifisure ;  alisphenoid.  (This  use  of  the  word  6ase 
ifl  suggested  by  Professor  B.  I.  Wheeler.) 

+  This  term  was  introduced  by  the  writer's  colleague,  Prof.  J.  H. 
Comstock,  in  order  to  designate  the  first  building  erected  for  the  experi- 
mental study  of  noxious  or  beneficial  insects  (American  Naturalist, 
December,  1888,  p.  1199). 

X  From  the  above  it  will  be  understood  that  the  occurrence  of  the  ter- 
mination re  in  this  article  and  in  the  others  by  the  writer,  is  for  the  sake 
of  conformity  with  the  rules  applying  to  the  entire  work. 


J.  PrmmaxiUa  =  premaxilla. — The  diphthong  ce  be- 
comes e.  As  stated  in  the  Imperial  Dictionary,  the  re- 
tention of  the  Latin  form,  prce,  indicates  that  the  word  is 
"scarcely  naturalized,"  «.«.,  paronymized  ;  e.g.,  fcBces, 
ccBcum. 

K.  Fmtor  =  fetor. — The  dipthong  ce  becomes  e.  This 
conversion  is  less  well  established  than  that  of  os  into  e.* 

§  67.  In  selecting  the  illustrations  of  paronymy,  care 
has  been  taken  to  include  only  such  as  present  but  a  sin- 
gle kind  of  modification.  But  many  Angloparonj'ms, 
especially  derivatives,  present  two  changes  ;  e.g.,  cri8ta  = 
crest  ;  prcecommisstira  =  precommissure  ;  aquceductus  = 
aqueduct. 

§  68.  With  all  the  above  examples  of  Angloparonymy 
the  English  word  is  not  identical  with  the  Latin  ;  there 
is  a  difference  of  orthography,  a  literal  distinction  be- 
tween the  two  I  the  nominatives  are  obviouslj'  unlike. 

But  with  many  others  which  are  commonly  regarded 
as  Latin  words  adopted  or  naturalized  into  English,  the 
evidences  of  such  adoption  are  less  apparent,  and  may 
even  be  altogether  absent,  at  least  so  far  as  regards  the 
nominative  singular,  which  is  commonly  regarded  as  the 
representative  of  a  verbal  form. 

With  the  following,  the  nominative  singular  remains 
unchanged,  but  the  plural  has  a  distinctly  English 
character ;  hence  not  only  the  plural,  but  also  the  singu- 
lar nominative,  may  properly  be  regarded  as  Angloparo- 
nyms.  Nominative  singular  (Latin  or  English),  animal ; 
plural,  Latin,  animalia,  English,  animals  ;  cadaver,  cadOr 
vera,  cadavers ;  enema,  enemata,  enemas ;  lens,  lentes, 
lenses  ;  hernia,  hernice,  hernias  ;  corolla,  coroUce,  corollas  ; 
pendulum,  pendula,  pendulums  ;  atlas,  atlantes,  atlases  ; 
simile,  similia,  similes.  In  the  New  Tork  Medical  Record 
for  November  3,  1888,  occurs  neurasthenias  for  neuras- 
thenics. 

With  the  following,  not  only  the  singular  but  also  the 
plural  nominative  has  practically  been  adopted  from 
the  Latin  with  no  change  in  spelling,  although  the  pro- 
nunciation may  differ  somewhat  (see  §  69,  E)  : — CUium, 
pi.  cilia  ;  dictum,  pi.  dicta ;  memorandum,  pi.  memoranda 
(or  memorandums)  ;  stratum,  pi.  strata.'^ 

§  69.  Other  Evidences  of  Paronymization. — A  word 
which  is  spelled  exactly  like  the  Latin  may  nevertheless 
be  indicated  to  be  a  paronym,  i.e.,  an  adopted  word,  in 
either  of  the  following  ways  : 

A.  By  simple  declaration.  B.  By  non-italicization. 
Were  the  rule  that  foreign  words  are  to  be  italicized 
strictly  followed,  the  non-italicization  of  a  Latin  term 
would  show  that  the  author  regarded  it  as  an  unchanged 
paronym.  C.  By  combination  with  words  that  are  un- 
mistakably of  the  author's  language.  This  is  most  com- 
mon with  German  writers.  For  example,  pedunculus 
is  primarily  a  Latin  word,  but  in  the  compound  Pedun- 
culusbahn  (Bchwalbe,  1869,  614)  it  is  obviously  accepted 
as  German.  The  following  are  analogous  terms  :  Quin- 
tuslcern,  Tkalamusstiel,  Cerebellumgebiet,  Haubentractvs. 
Sometimes  the  two  components  are  hyphenated.     D.  By 

*  The  learned  editor  of  the  New  York  Medical  Journal  and  of  Fos- 
ter's "Medical  Dictionai*y"  (preface,  p.  x.)  retains  the  diphthong,  but 
the  conversion  into  e,  more  common  Latin  form,  is  advocated  by  Pl'ofessor 
Skeats  {Notes  and  Queries)  ;  his  remarks  are  approved  and  reinforced 
by  the  British  Medical  Journal,  and  quoted  without  adverse  comment 
in  the  New  York  Mediqal  Record  for  April  30,  1887,  p.  500.  Economy 
(from  (sconomia)  and  solecism  (from  soloecisr^ius^  are  now  never  writcen 
oeconnniy  or  solcecism,  and  there  seems  to  be  no  good  reason  why  diar- 
rhoea tinAfmtus,  as  English  words,  should  not  be  written  diarrhea  and 
fetus  (the  latter,  indeed,  being  the  more  common  Latin  form).  In  the 
writer's  opinion,  the  «?  should  be  retained  only  when  it  is  desirable  to 
distinguish  two  paronyms  that  otherwise  might  be  confounded,  as  with 
those  of  ktJAtj,  a  tumor,  and  Koikia,  a  cavity.  The  former  can  be  Anglo- 
paronymized  only  as  cele  (at  any  rate,  the  perhaps  permissible  kele  does 
not  occur),  e.(j.,  varicocele,  bronchocele.  etc. ;  KoiXi'a  also  might  become 
cele,  but  the  necessity  for  distinguishing  the  two  (which  had  not  oc- 
curred to  the  writer  when  his  Cartwriglit  lectures,  New  Tork  Medical 
Journal,  and  Medical  Record,  February  9,  1884,  et  seq.,  were  reported, 
but  was  admitted  a  year  later,  New  York  Medical  Journal,  March  21, 
1885,  p,  326,  note),  justifies  the  retention  of  the  diphthong,  Encephalo- 
cele,  then,  is  a  tumor  of  the  brain  :  encephalocatle,  the  brain  cavity, 

+  Although  the  above  Latin  plurals  may  fairly  be  regarded  as  having 
been  adopted  into  English,  there  is  one  reason  for  employing  the  regular 
English  plural  form,  utns.  In  English  the  context  does  not,  as  in  Latin, 
indicate  the  case ;  hence  one  sees  not  infrequently  septa,  strata,  and 
cilia  used  as  singular  nouns  of  the  first  declension,  and  their  plsrals  made 
septce,  stratm  and  ctUm. 
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the  use  of  an  oblique  case  in  vernacular  form.  For  ex- 
ample, instead  of  fibres  of  the  callosum  or  calloaal  fibres 
it  would  be  possible,  though  very  unusual,  to  say  the 
callosum's  fibres  ;  the  use  of  a  vernacular  possessive  case 
would  be  evidence  that  caHosum  was  considered  as  an 
unchanged  paronym  of  the  Latin.  E.  By  pronuncia- 
tion. According  to  the  Roman  method  of  pronun- 
ciation the  Latin  e  has  the  force  of  k  before  e  and 
i  as  well  as  before  a,  o  and  u ;  and  the  vowels  a, 
e,  i  and  u  have  practically  the  force  of  the  English  ah, 
a,  e  and  oo.  Hence,  when  employed  as  Latin  a  word  may 
sound  very  differently  from  the  same  word  employed  in 
English.  For  example,  in  the  Latin  dionym,  thalamtis 
opticus,  the  first  word  is  pronounced  in  a  certain  way,  but 
in  the  English  term  optic  tlmlamus  the  same  word  has  a 
different  sound.  In  each  case  the  language  is  indicated 
by  the  accompanying  adjective,  its  form,  and  its  posi- 
tion. The  subject  of  what  may  be  called  pronunciation 
paronymy  is  admirably  presented  in  the  following  extract 
from  the  preface  to  Foster's  "  Medical  Dictionary  "  (p. 
xi.).  "The  Roman  method  ...  is  the  one  now 
taught  in  the  leading  universities  of  this  country,  and  it 
will  doubtless  be  adopted  everywhere  within  a  very  few 
years.  .  .  .  Many  of  the  commoner  Latin  words 
have  ceased  to  be  considered  as  foreign,  and  except  when 
combined  with  other  Latin  words  or  inflected  according 
to  Latin  forms,  are  treated  as  English  by  adoption  [i.e., 
as  unchanged  paronyms].  ...  In  some  instances, 
e.g.,  hydrocele,  a  Latin  or  Latinized  Greek  word  is  so 
thoroughly  adopted  into  English  as  in  common  use  to 
have  come  to  be  pronounced  as  if  it  had  a  distinct  Eng- 
lish form."  Antipodes  is  an  instructive  illustration  of 
several  points  in  paronymization,  but,  not  being  an  an- 
atomical term,  need  not  be  considered  in  this  connec- 
tion. 

When  the  changed  paronym  has  already  been  adopted 
in  common  language,  it  is  often  better  to  employ  the  un- 
changed word  in  a  desired  special  or  technical  sense. 
Crest,  port,  and  hall  are  changed  Angloparonyms  of  cHsta, 
porta,  and  aula,  but  the  latter  words,  as  applied  to  special 
parts  of  the  brain,  are  used  unchanged,  as  English  words 
without  italicization. 

§  70.  Homonyms  (§  22). — In  most  cases  confusion 
from  the  use  of  homonyms  is  obviated  by  the  context,  or 
by  mental  adjustment  ;  the  mind  is  set,  as  it  were,  at  a 
particular  level,  and  words  are  interpreted  accordingly  ; 
it  is  comparable  with  the  fact  that  in  music  one  and  the 
same  symbol  may  stand  for  three  sounds,  D,  D  sharp, 
and  D  flat,  according  to  the  "key"  in  which  the  com- 
position is  written.  There  is,  for  example,  no  real  dan- 
ger of  mistaking  brachium  (upper  arm)  for  brachium  (a 
ridge  of  the  mesencephal),  or  pelvis  (a  part  of  the  skele- 
ton) for  pelvis  (the  cavity  of  the  kidney)  ;  the  parts  are 
so  distant  or  so  different  as  to  be  unmistakable. 

But  homonyms  applying  to  parts  of  a  single  organ,  or 
to  closely  adjacent  organs  are  highly  objectionable,  and 
should  be  disposed  of  either  (a)  by  rejecting  all  of  them, 
or  (b)  by  adopting  and  confirming  one  to  the  exclusion 
of  the  rest. 

For  example,  at  least  a  score  of  encephalic  parts  have 
names  into  which  pedunde  enters  ;  the  writer  proposes 
(g  57)  to  restrict  the  word  to  the  three  fibrous  connec- 
tions between  the  cerebellum  and  other  parts,  viz., 
pi-epeduncle,  medipeduncle,  and  postpeduncle.  Tamia  oc- 
curs in  at  least  a  dozen  encephalic  names  ;  the  writer 
would  confine  its  application  to  the  taenia  semicirculai-is. 
Rima  cerebri  and  rima  cerebeUi  constitute  the  ' '  rimae  trans- 
versse  "  of  Burdach  ;  but  the  writer  desires  to  employ 
rima  alone  for  the  rima  cerebri. 

Cornu.  This  word  has  three  distinct  neuraxial  appli- 
cations :  (A)  To  the  hippocamp  ("  hippocampus  major  ")  ; 
(B)  to  the  medicornu  ("  middle  or  descending  horn  of  the 
lateral  ventricle  ")  ;  (C)  to  the  ventricornu  (ventral  or 
"  anterior'  exten.sion  of  the  myelic  cinerea).  The  first 
is  a  curved  elevation  ;  the  second  is  the  curved  cavity 
into  which  that  elevation  projects,  and  a  cast  of  which 
would  be  horn-shaped  ;  the  third  is  neither  an  elevation 
nor  a  cavity,  but  merely  a  curved  area  which  appears 
upon  transection  of  the  myel.      Since  there  are  other 


parts  of  the  body  (hyoid  bone,  uterus,  etc.)  with  which 
the  same  word  is  associated,  it  is  desirable  to  restrict  the 
neuraxial  applications,  if  possible.  Cwnu  Ammonis  is  ob- 
jectionable because  it  resembles  an  eponym  (not  all  be- 
ginners can  be  expected  to  know  that  Ammon,  instead  of 
an  investigator,  was  an  Egyptian  deity  with  a  ram's 
head),  and  because  it  is  a  dionym  ;  so,  of  course,  is  hip- 
pocampus major,  but  if  the  postcornual  ridge,  formerly 
called  hippocampus  minor,  be  designated  as  calcar,  then 
the  "  Ammon's  horn"  is  adequately  distinguished  by 
hippocampus  (Eng.,  hippocamp),  a  mononym. 

"The  myelic  cornua  are  strictly  dorsal  and  ventral,  and 
should  be  so  named,  rather  than  posterior  and  anterior ; 
appropriate  mononyms  are  d/yrsicornu  and  'centricornu , 
permitting  the  adjectives  d/nsicm'nual  and ■centricorrival. 

The  three  divisions  of  the  paraccele  ("lateral  ventri- 
cle "),  known  commonly  as  anterior,  middle,  and  poste- 
rior, may  now  receive  the  locative  mononyms,  prcecomu, 
medicornu,  ani  postcomu.  These  three  names,  as  mono- 
nyms, now  become  also  idionyms,  i.e.,  restricted  in  ap- 
plication. CorniL  postering  might  refer  to  either  the 
dorsal  ("posterior  ")  horn  of  the  myelic  cinerea,  or  the 
caudal  extension  of  the  paraccele,  to  a  surface  or  a  cav- 
ity, to  a  part  of  the  myel  or  a  part  of  the  brain ;  but 
postcomu,  as  introduced  and  defined  by  the  writer  in 
1882,  can  hardly  be  applied  to  any  other  part  of  the 
neuraxis. 

§  71.  Sinus. — This  has  had  a  very  wide  application, 
from  a  mere  furrow  (on  the  ventral  aspect  of  the  pons) 
to  the  pseudocoele,  a  closed  cavity  ;  at  present,  so  far  as 
the  head  is  concerned,  its  use  is  restricted  to  three  sets 
of  cavities  :  (o)  Spaces  in  the  bones,  e.g. ,  the  frontal 
sinuses,  lined  by  mucosa,  and  communicating  with  the 
air  (Fig.  4684) ;  (J)  veins  with  relatively  rigid  walls,  the 
longitudinal  sinus,  etc.  (Fig.  4711) ;  (c)  irregular  spaces 
between  the  pia  and  the  arachnoid,  the  subarachnoidal 
spaces.  "The  writer  sees  no  way  out  of  the  existing 
ambiguity,  and  commends  the  considerate  explanation 
offered  in  the  last  edition  of  Gray's  "  Anatomy,"  p.  167, 
note. 

§  72.  Poecilonymy  was  contrasted  in  §  16  with  termin- 
ological consistency ;  it  may  be  defined  as  the  use,  in  a 
given  publication,  whether  by  intent  or  through  careless- 
ness, of  two  or  more  terms,  whether  etymologically  re- 
lated or  not,  for  one  and  the  same  object,  attribute,  or 
idea.  Such  discrepancies  ("  distinctions  without  differ- 
ences ")  almost  surely  perplex  the  beginner,  and  may  oc- 
casion doubts  in  the  minds  of  even  advanced  students. 
The  remark  (from  a  neurological  text  book)  that  certain 
fibers  are  called  "peduncular  because  they  are  destined 
to  pass  into  the  crura  cerebri,"  is  an  explanation  which 
explains  nothing  ;  to  the  student  who  has  not  learned 
that  crus  and  peduncle  are  often  employed  interchange- 
ably, the  term  appears  simply  as  a  lucus  a  non  lucendo. 
Had  Huxley,  in  the  passage  quoted  (§  5,  J),  gone  on  to 
speak  of  the  elevation  at  the  bottom  of  the  Sylvian  fis- 
sure as  the  "insula"  in  one  place,  as  the  "island  of 
Reil"  in  a  second,  and  as  thd  "  central  lobe"  in  a  third, 
and  then  defined  a  certain  area  as  the  paracentral  lobule 
because  it  was  opposite  the  central  fissure,  without  stat- 
ing that  by  central  fissure  was  meant  what  he  had  called 
fissure  of  Rolando  on  one  page,  and  sulcus  of  Rolando  on 
another,  and  without  adding  that  neither  central  fissure 
uoi- paracentral  lobnle  implied  any  relation  to  the  "cen- 
tral lobe,"  there  would  have  resulted  simply  an  unusual- 
ly complete  combination  of  pacilonymic  ambiguities. 
Nor  will  such  instances  fail  to  occur  until,  before  com- 
pleting a  given  paper  or  treatise,  the  author  decides  what 
terms  he  will  consistently  employ  as  the  names,  all  others 
being,  so  far  as  that  publication  is  concerned,  simply 
synonyms.* 

§  73.  There  seem  to  be  two  explanations  of  poecil- 
onymy, viz.  : 

A.  Intentional  magniloquy,  i.e.,  a  style  designed  to 
impress  the  hearer  or  the  reader  with  a  sense  of  the 


*  As  an  example  to  enforce  the  precept,  for  the  article  on  the  Gross 
Anatomy  of  the  Brain  was  prepared  a  printed  alphabetical  list  of  all  tho 
terms  that  were  to  be  used. 
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speaker's  or  writer's  mastery  of  the  subject ;  this  is  so 
unworthy  a  motive  that  it  may  be  dismissed  with  the 
commentary  made  in  §  75  respecting  the  employment  of 
ponderous  Latin  phrases. 

B.  The  conscious  or  unconscious  importation  into 
science  of  a  style  which  is  justified,  if  at  all,  only  by  the 
generally  accepted  canons  of  what  is  called  "  literature," 
and  thence  the  avoidance  of  that  kind  of  repetition 
which  renders  (perhaps  needlessly)  legal  documents  so 
tedious.* 

§  74.  In  order  to  avoid  what  the  writer  calls  "  indirect 
poecilonymy"  (§17),  adjectives,  other  inflectives,  and 
compounds,  referring  to  a  part,  should,  in  the  same  pub- 
lication, be  derived  from  the  name  employed  for  the 
part  itself.  If,  for  example,  epiphysis  is  adopted  as  the 
substantive,  pineal  and  conarial  should  be  avoided  ■; 
while  if  conarium  is  adopted  as  the  substantive,  pineal 
and  erpiphyaeal  should  be  introduced  as  synonyms  only.f 

§  75.  Magniloquy. — Akin  to  poecilonymy  is  the  em- 
ployment of  lengthy  terms,  especially  in  the  Latin  lan- 
guage, where  shorter  would  suffice.  Sometimes  this  is 
due  merely  to  habit,  but  too  often  it  seems  to  be  inten- 
tional. A  distinguished  anatomist  is  portrayed  at  his 
lecture-desk,  pointing  to  a  diagram  bearing  one  of  the  least 
commendable  of  encephalic  polyonyms.  Is  not  the  per- 
sistence of  certain  ponderous  names  due  to  the  willing- 
ness of  some  teachers  and  writers  in  human  anatomy  to 
impress  their  hearers  or  readers  with  a  sense  of  their  pro- 
found erudition  ?  Is  there  not  something  here  of  the 
' '  omne  ignotum  pro  magnijlao ?"% 

The  phrase,  medical  esotery,  is  said  to  have  been  used 
by  Simon  for  the  mystery  and  secrecy  supposed  by  an- 
cient (and  perhaps  some  modern)  physicians  to  be  nec- 
essary for  the  proper  management  of  patients  ;  §  is  it  not 
possible  that  a  kindred  spirit  of  anatomical  esotery  in- 
duces some  anatomists  to  employ  needlessly  long  and  im- 
pressive terms  ? 

Astronomers  have  set  an  example  in  micronymy  that 
anatomists  might  well  follow  ;  the  first  asteroid  discov- 
ered was  named  Ceres,  and  many  of  its  successors  have 
dissyllabic  or,  at  most,  trisyllabic  names.  This  is  the 
more  noteworthy,  because,  in  the  first  place,  these  bodies 
are  not,  and  are  hardly  likely  to  become,  objects  of  pop- 
ular discussion  ;  and,  secondly,  each  has  its  assigned 
numeric  symbol,  so  that  the  professional  astronomer 
need  not  employ  the  names  at  all.  Now  that  the  choice 
is  offered,  the  anatomist  who  deliberately  says  aponeuro- 

*  The  following  verses  (source  unknown  to  the  writer)  are  of  course  a 
gross  caricature  of  literary  pcecilonymy,  but  on  that  account  they  Eerv'e 
to  illustrate  the  point  in  qnestion  more  completely  : 

Behold  the  mansion  reared  by  dgedal  Jack. 

See  the  malt  stored  in  many  a  plethoric  sack. 

In  the  proud  cirque  of  Ivan's  bivouac. 

Mark  how  the  rat's  felonious  fangs  invade 

The  golden  stores  in  John's  pavilion  laid. 

Anon  with  velvet  foot  and  Tarquin  strides, 

Subtle  Grimalkin  to  his  quarry  glides, 

Grimalkin  grim,  that  slew  the  fierce  rodent, 

Whose  tooth  insidious  Johann's  sackcloth  rent. 

*  *  *  *  * 

Here  stalks  the  impetuous  cow  with  crumpled  horn, 

Whereon  the  exacerbating  hound  was  torn, 

Who  bayed  the  feline,  slaughtered  beast,  that  slew 

The  rat  predacious,  whoKe  keen  fangs  rnn  through 

The  textile  fibres  that  involved  the  grain 

Which  lay  in  Hans'  inviolate  domain. 

***** 

The  lond,  cantankerous  Shanghai  comes  at  last, 

Whose  shouts  arpuse  the  shorn  ecclesiast, 

Who  sealed  the  vows  of  Hymen's  sacrament 

To  him,  who.  robed  in  garments  indigent, 

Exoeculates  the  damsel  lachrymose, 

The  emulgator  of  that  horned  beast  morose, 

That  tossed  the  dog,  that  worried  the  cat,  that  kilt 

The  rat,  that  ate  the  malt  that  lay  in  the  house  that  Jack  built. 
t  It  is  possible,  however,  to  carry  terminological  correlation  too  far  ; 
the  not  unnatural  use  of  thulamencep/ialon  and  tkalainocmle  for  the 
shorter  diencephalon  and  diacdete,  in  order  to  connect  the  segmental  and 
cavitary  names  with  the  names  of  the  chief  masses,  may  lead  some  apos- 
tle of  absolute  consistency  to  insist  upon  cerebellencephalon  and  cere- 
belloctjele^  or  upon  quadrigemimil  ventricle. 

X  "  While  words  of  learned  length  and  thundering  sound 
Amazed  the  gazing  rustics  ranged  around." 

§  See  the  naive  remark  respecting  neurasthenia  reported  in  the  New 
STork  Medical  Record,  November  3,  1888,  p.  547. 
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sis  ior  fascia,  anfractuosity  ior  fissure,  and  convolution  for 
gyre,  runs  the  risk  of  association,  in  the  minds  of  others  at 
least  equally  well-informed,  with  the  "  penny-a-liner," 
or  the  village  orator  who  distinctly  prefer  conflagration 
to  fire.  * 

§  76.  Perissology,  or  Needless  Amplification. — The  fol- 
lowing is  not,  as  might  be  supposed,  from  an  elementary 
account  of  the  nervous  system  for  beginners,  but  from  a 
special  article  by  a  distinguished  neurologist,  in  a  lead- 
ing metropolitan  medical  journal:  "The  anterior  col- 
umn of  gray  matter  extends  throughout  the  spinal  cord 
and  the  upper  enlarged  intra-cranial  end  of  the  spinal 
cord,  which  is  known  as  the  oblong  cord  or  medulla 
(medulla  oblongata)."  Could  not  all  of  this  information 
have  been  conveyed  in  something  like  the  following  sen- 
tence :  "  The  ventral  column  of  cinerea  extends  through- 
out the  whole  length  of  the  myel  and  oblongata  ? "  Here 
are  fifteen  words  in  place  of  thirty-two.f 

S  77.  Linguistic  Uniformity. — The  interlarding  of 
ordinary  English  writing  or  speech  with  needless  French 
phrases  is  justly  regarded  as  an  affectation  ;  is  there  not 
something  of  the  same  in  the  employment  by  scientific 
writers  of  ponderous  Latin  phrases  when  single  words 
in  English  form  are  available  ?  To  a  well-trained  liter- 
ary scholar,  almost  any  page  in  existing  neurological 
literature  would  be  apt  to  suggest  the  bills  of  fare  in 
second-rate  hotels,  a  most  unsavory  compound  of  bad 
French  with  worse  English,  with  this  difference,  that 
the  steward  has  usually  to  mention  an  article  but  once 
upon  the  same  occasion,  whereas  the  anatomist  has  often 
to  name  the  same  part  several  times  in  the  course  of  a 
few  pages  ;  hence,  from  a  real  need  of  condensation,  and 
from  a  fancied  need  of  an  elegant  style,  there  occur 
barbarous  abbreviations  and  a  use  of  synonyms  which 
in  no  wise  suggest  each  other. 

§  78.  Absolute  Innovations. — The  following  terms  have 
been  introduced  by  the  writer  X  with  no  direct  precedent, 
ancient  or  modern,  and  solely  for  the  sake  of  substitut- 
ing mononyms  for  polyonyms :  torus  for  tuber  einer- 
eum;  eimbia  for  tractus  peduncularis  transversvs ;  lura 
tor  foramen  infundibuK  ;  aula  for  the  prosencephalic  por- 
tion of  the  "  third  ventricle  ;  "  porta  for  foramen  Mon- 
roi ;  aulix  for  sulcus  Monroi ;  metaporus  for  foi-amen 
Magendie. 

With  the  exceptions  named  above,  all  of  the  appar- 
ently new  terms  employed  in  the  article  Gross  Anatomy 
of  the  Brain  are  justified  by  ancient  or  modern  usage  of 
either  the  terms  themselves  {e.g.,  ccelia  for  an  encephalic 
cavity)  or  some  derivative,  e.g.,  lamina  cribrosa  and  lame 
criblie,  which  suggest  the  metaphorical  use  of  cribrum 
itself. 

§  79.  Ventricle  versus  Coele. — To  the  continuance  of 
ventricle  in  the  encephalic  sense,  there  seem  to  the 
writer  to  be  two  serious  objections,  and  two  others  which, 
although  real,  are  not  of  much  weight.  § 

The  serious  objections  are  :  1,  The  word  cannot  be 
compounded  with  prefixes  distinctive  of  the  encephalic 
names,  so  as  to  form  mononyms,  without  a  very  undesir- 
ably prominent  hybridism  ;  prosoveniride  is  as  harsh  as 
prosocale  is  acceptable  ;  2,  the  word  is  indissolubly  asso- 

*  There  seems  to  be  no  reason  why  /labena  should  not  replace  habenula 
and  sclera,  sclerotica  ;  on  the  same  grounds  the  cerebellar  interval  now 
called  vallecula  (properly  vallicula,  although  the  former  occurs  in  the 
article  Gross  Anatomy  of  the  Brain)  may  well  be  named  vallis. 

t  Some  of  our  anatomical  writers  would  do  well  to  heed  the  following 
vigorous  commentary  upon  verbiage  in  another  profession,  reported  to 
have  been  uttered  by  Hon.  David  Dudley  Field,  after  showing  that  more 
than  nine  hundred  words  are  used  in  a  deed  where  two  hundred  would 
answer  all  purposes ; — "They  beget  and  confirm  our  dreadful  habits  of 
verbosity  ;  they  make  the  young  lawyers  think  that  these  words  and 
phrases  mean  something,  and  thus  teach  falsehood  :  they  lead  the  minds 
of  old  and  young  to  run  in  grooves  :  they  encumber,  and  because  they 
encumber,  they  tend  to  hinder,  obscure,  and  confuse  ;  they  make  it  neces- 
sary to  write,  read,  and  record,  in  the  course  of  a  year,  millions  upon 
millions  of  useless  words,  all  of  which  coPt  a  great  deal  of  time  and  a 
great  deal  of  money." 

X  The  locative  mononym,  intercalatuni,  for  locics  niger,  is  used  in  the 
article  Gross  Anatomy  of  the  Brain,  but  it  was  suggested  by  Spitzka. 

§  It  is  longer  than  cif.le,  whether  letters  or  syllables  be  considered  ;  it 
applies  also  to  cardiac  cavities  and  to  a  laryngeal  recess.'and  has  been 
sometimes  used  for  stomach  ;  but,  as  discussed  under  §  70,  ambiguities 
of  this  kind  are  unavoidable,  and  are  not,  as  a  rule,  practically  con- 
fasiag. 
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Nom.  sin^ar. 


Latin. 
(Polyonym  in  upper  line.) 
Genitive.         I     Nom.  plural. 


Adjective. 


Alba. 


Axachnoidea. 


[Albae. 


Substantia  alba  (§  52). 


lAlbalis. 


Aula. 

Calcar. 

Callosum. 

Caudatum. 

Cimbia.^ 

Cinerea. 

Conarinm. 

Cms. 

Dlencephalon. 

Diacoelia. 

Diatela.34 

Diaplexas. 

Dnra. 

Fimbria. 

G-emintun. 

G-enicnlQin. 

Habena. 


Menibraiia  arachiioidea  (§  49). 
[Arachnoideae.       jArachnoideae.       |Arachnoidalis. 

Arbor  vUce  cerebelli  (§  59). 
lArboris.  [Arbores.  |Arboreus, 

Pars  media  veniricuU  communis  (§  80). 
|Aulse.  lAuls.  jAnlicus. 

Calcar  avis  s.  Sippocam-pus  minor  (§  5,  G). 

ICalcaris.  [Calcaria.  1  Calcarinus. 


Corpus  callosum  (§  62). 
I  Galiosi.  I  Gallosa.  { Callosalis, 

Corpus  caudatum  (§  57j. 
[Oandati.  jOaudata.  lOaudatalis. 

Tractus  peduncuU  transversns  (§  57,  3). 
jCimbise.  {Cimbiae.  |Cinibialis. 

Substantia  cinerea  (|  52). 
]  Cixiereae.  ] )  Oinereafls. 

Corpus  pi ?teale  (§  74). 
j  ConariL  { Conaria.  ;  C  ouariadis. 

Cries  s.  Pedunculus  cerebri  (§  58,  3). 


lOrnris. 


I  Crura. 


ICmralis. 


Thalamencephalon  (§  74,  note). 
]  Diencephali.         { Diencepbala. 

Ventrlculus  tertius  muuis  aula  (§  80 
jDiacoelix.  jDiacceliae. 

Tela  ventriculi  tertii  {%  74). 
IDiatelse.  ]Diatel£e. 

Plexus  ventriculi  tertii  (§  74). 
IBiaplexus.  { Diaplexus. 

Ihira  mater  (§  5U). 
]Dur£B.  I  Dura. 

Corpus  Jlmbriatum  (§  11). 
I  Fimbria.  1  Fimbrise. 

Corpus  geminum  anterius  (§  59,  note), 
IG-emini.  [Gemina.  {Greminalis. 

Corpus  geniculatum  (§  11). 
I  G-eniculi.  I  G-enicnla. 


Mabenula  conarii  (§  75.  note). 
I  Habens.  j  Habeus. 


iHabenalis. 


r?isula  Reilii  f§  59,  F). 
{Insulae.  |Insulae. 


I  Insula  ris. 


Singular. 


Engush. 
(Heteronym  in  upper  line.) 


Plural. 


Adjective. 


Arachnoid. 


"Wbite  (nervous)  matter, 
i I  Albal. 

Arachnoid  membrane, 
[Abachnoids.         I  Arachnoidal. 


Arbob. 


Tree  of  life. 
[Aebobs. 


IAbbokeaIi. 


Cephalic  part  of  third  ventricle  (p.  133,  B). 


Aula  (§  i 


Callosum. 


I  Aulas. 

Cock's  spiu-. 
[Calcabs. 


lAULIC. 


ICalcaeine. 


,  Caudatum. 


Hard  body  (§  62). 
I  Callosums.  I  Callosai. 

Caudate  body  or  nucleus. 

[  C  AUD  ATUMS.  I  CAUDATAL. 


Transverse  band  of  cerebral  peduncle. 


I  Diencephalicus. 


IDiaccelianus. 


jDiatelaris. 


I  Diaplexalis. 


[Fimbrialis. 


IGenicularis. 


Diencephal. 


IClMBIAe. 

Gray  matter. 

I 

Pineal  body. 

I CONARTUMS. 

Cerebral  cms. 
!  Crura. 

'Tween  brain. 

IDlENCEPHALS. 


IClMBIAL, 
,  IClNEBEAli, 

iconabiajl. 
]  Crural. 

iDlENCEPHAUC. 


Third  ventricle  less  the  aula  (p.  118,  §  40). 

DiACCELE.  IDlACCELES.  IDiACOlLIAN. 

Membranous  roof  of  third  ventricle. 


fftppocam.pus  major  (§  69). 
Hippocampus.  13  |Hippocampi.         |Hippocampi.        |Hippocampalis. 

Hypophysis  cerebri  s.  Corpus pituitarium  (§  48). 
Hypophysis.  [Hypophyseos.       [Hypophyses.         |  Hypophysealis. 


IDiatelas. 


[DlATELAB. 


Plexus  of  third  ventricle. 

|DlAPLEXUSES.  |DiaPLEXA1. 

Hard  mother  (§62.) 

IDUBAS.  |DUBAL. 


Marginal  body. 

IFlMBBIAS. 


IFlMBBIAl,. 


Either  pair  of  optic  lobes. 

IMIHUM.  |GEMINUMS.  ]GemINAL. 

Geniculate  body. 

,  NICULUM .  I  GENICDLUMS.  { GENICULAR. 

Peduncle  of  the  pineal  body  (§  58). 

■BENA.  |HaBENAS.  JKaBENAL. 

I 

Ammon's  horn  (§  70). 

HlPPOCAMP.  I  HlPPOCAMPS.  I  HiPPOCAMPAL. 

Pituitary  body^B  (§  46). 
Hypophtsib.         ]Hypophtses.        ]Htpophtseal. 

Island  of  Reil. 
Insula.  JInsulas.  [Insular, 


Commissura  media  (§  46,  c).  Middle  commissure  (§  46,  D). 

Medicommis-lMedicommis-jM  edi  c  ommis-jMedicommissu-    Medioommis-IMedicomthis-IMedicommi  t 
sura.  j     surge.  |     surse.  j     rails,  sure.  |     bures.  [     sural. 


French. 
German. 
Italian. 


Alba. 
[Alba. 

iArachnoide.^ 
Aracknoida. 
Aracbnoide, 

t  Arbre. 
Arbor. 
\  \  Albero. 
i  (  Aule.^ 
I  <  Aula. 
I  { Aula. 
I  (  Calcaire.* 

\  {  Calcare. 
I  (  Calleux. 

<  Callosum. 
{  Cailoso. 

f  Caude. 

<  Caudal. 
{  Codato. 
I  Cimbie. 
^  Cimbia. 
{  Cimbia. 
i  Gendree. 

<  Cinerea, 
[  Cinereo. 

i  Conarion.^ 

<  Conarium. 
{  Conario. 

(  Crus. 
J.  Crus. 

[  DiencepTiole. 
J.  Dienkephal.'' 
(  Dieiicefalo. 
t  Diacmlie.^ 

<  Diak'olie. 

{  Diacelia.^ 
I  Diat^le. 
-j  Dialel. 
\  IHaiela. 
i  Diaplexus: 

<  Diaplex. 

{  Diaplesso. 
f  Dure. 

<  Dura. 
{ Dura. 

i  Fim.brie. 
\  Fimbria. 
I  Fimbria. 

<  Geminum. 
[  Gemino. 

(  GejiiculS. 
^  Gentl-el. 
(  Genicole.^^ 

(  Habene, 

<  Habena. 
[Habena.^^ 

(  Hippocampe. 
'  -;  Hippokamp. 

\  H'.ppoaimpo, 
■  [  Bypnphyae. 

I  Hypophyse.^* 

\  llipojlsio. 
'  (  Tnsule.^" 

<  In^el. 

{  Tiisnla.^^ 
i  {  Medlcommia- 

'  Mittelkom,mis- 
\     sur, 

Medicomm^- 
I     sura. 
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Kom.  singular. 


Latin. 
(Polyonym  in  upper  line.) 
Genitive.         I     Nom.  plural. 


Adjectire. 


Lenticula. 

Lara. 

Metaporns. 

Myelon. 

Neuraxis. 

Oblongata. 

Occipitalis. 

Oliva. 

Faracslia. 


Ificcleus  lenticularia  s.  Corpus  lentiforme  (§  11). 


ILentlculae. 


ILenticulx. 


Foramen  iiiJ'undihuU  (§  48). 
ILurae.  jLuree. 

Foramen  Magendie  (§  78). 
I  Metapori.  |  Metapori. 


]Myeli. 


Medulla  spinalis. 
IMyela. 


jLenticularis, 

ILuralis, 

[Metaporalis, 

j  Myelicus. 

|Neuraxialis. 

[Oblongatalis. 


Postcribrum. 


Axis  cerebro-spinalis  (§  19). 
I  Neuraxis.  |  If  euraxes. 

Medulla  oblongata  (§  52). 
I  OblongatEe.  |  Oblongatse, 

Fissura  occipito-parietalis  (§  23). 
I  Occipitalis.  |  Occipitales.  |   , 

Corpus  oUvarium  (§  11). 
1  Olivffi.  I  Olivae.  |  Olivarius. 

Veiitriculits  lateralis  (§  80). 
I  FaracfBlize.  [  ParactEliEe,  ( Paracoelianus. 

Fons  Varolii  (§  59). 
IPontis.  I  Pontes.  |Pon.tilis. 

Foramen  Movroi  (§  59,  F). 
IPortae.  [Portse.  [Portalis, 

Locus  per/oratus  postictis  (§  78). 
IPostcribri.  |Postcribra.  [Postcribralis. 


Pedunculus  cerebelli  posterior  (§  56), 
Postpedunculus.  IPostpedunculi.     [Postpedunculi.    IPostpeduncu- 
I  I  I     laris. 

Brachium  conjun(Uivum  anterius  (§  56). 
I  Praebrachii.  [  Praebrachia.  |  PrEebrachialis. 


PrEebrachinm. 


Fraecomn. 


Sabfrontalls. 


Terma. 


Thalamus. 


IFrscornualis. 


Toms. 


Coriiu  ventrieuli  anterius  (§  70). 
j  Fraecornu.  |  Frscorima. 

OyrvrS  frontalis  inferior  (§  46,  C,  e). 

I  Subfr  ontalis.         |  Subfrontales,        | 

Lamina  ierminalis  s.  cinerea  (§  48). 
[Termatos.  ]Tennata.  |  Termaticus. 

Thalamus  nervi  opttci  (§  40,  C,  a). 
IThalami.  jTbalami.  |Thalamicus 

Tuber  cinereum  (§  78). 
|Tori.  |Tori.  IToralis. 


Singular. 


English. 

(Heteronym  in  upper  line.) 

Plural. 


Adjective. 


Lens-shaped  body. 
Lentiottla.  [Lenticulas.         ILentioulae, 

Infundibular  orifice. 

LtTKA.  ILURAS.  ILUEAL. 

Foramen  of  Magendie. 
Metapobe.  |METAP0EE8.  |Metapoeal. 

Spinal  cord. 

■EL.  1  MTELe.  [  MYELIC. 

Cerebro-spiual  axis. 
Neueaxis.  INetteaxes.  [Netjeaxial. 


Oblongata. 

C 
Occipital  f. 

Olita. 

Paeaccele. 

Pons. 

POETA  (§  78). 


1  Oblongatas. 


I Oblongatal. 


Occipito-parietal  fissure  (§  46,  d). 

1 1 


Olivary  body. 
jOlivas.  IOlivaet. 

Lateral  ventricle. 

I  PAEACCELES.  I  PAEACtELIAN. 

Yarolian  bridge  (§  46,  b), 

IPdnses.  IPontile. 

Foramen  of  Monro. 
IPoetas.  [Portal. 


Posterior  perforated  space. 

POSTCRIBKUM.  (toSTOHIBEUMS.       ]  POSTCEIBEAL. 

Posterior  peduncle  of  cerebellum. 
Postpeduncle.    [Postpedukcles.  (Postpedxjncu- 

LAE. 


PREBEACHIUM.   [PeEBHACHIUMS.   [  PREBEACHIAL, 

Anterior  horn  of  lateral  ventricle. 

PEECORNU.  ]PrECOENUS.  IPEECOENTJAL. 

Broca's,  or  lower  frontal,  convolution  (§  46,  e). 

SUBFEONTAL  G.       1 I .     . 


TOBUB. 


Terminal  lamina. 
ITeemas.  ITeematic. 

Optic  thalamus. 
1  Th ALAMi.  I  Thalamic. 

Gray  protuberance. 

ITOEI.  ITOEAL. 


Feenoh. 
German. 
Italian. 


f  Lenticule. 
■I  Lentikel. 
I  Lenticula, 
i  Lure. 

<  Lura. 
I  Lura. 

i  Metapore. 

<  Metapdr, 

{ Metaporo, 

{Myel.^^ 

<  Myel.^^ 
{ Myello. 

Neuraxe, 

Neuraxe.^'^ 

Neurasse. 

(  Oblongate. 

-(  Oblongate. 

[  Allungato. 

t  Occipital. 

-j  Occipital. 

{  Occipiiale. 

I  Olive. 

■<  Olive. 

\  Oliva. 

I  Paracoilie. 

<  Parakdlie. 
\  Faracelia. 


i  Font. 


Pons. 
{  Fonte. 
I  Porte. 
■{  Pfort. 
i  Porta. 
(  Postcrible.^i 
■<  Postcribrum,. 
{  Fostcrihro. 

I  Postpedu?icule. 
<  Postpedunkel. 
{  Postpeduncolo 

I  Frebrachion. 
-c  Prebrachium,. 
\  Frebraccio.^^ 

Precorne. 

Prdcorn. 

Precorno. 

Suhfrontale.^^ 

Subfrontal. 

Subfro7itale 

Terme, 
Term  (?) 
Term.a, 

Tfialame. 
Thalam. 
Talamo. 

Tore. 
Tor. 
Toro. 


1  Album,  is  given  by  Littre  as  a  Latin  word  adopted  into  French,  but  alb  would  have  a  more  Gallic  sound. 

2  According  to  Heyse's  "  Worterbucb  "  arachnoida  is  the  encephalic  and  arachnoide  the  ocular  form, 

*  Aule  may  be  regarded  as  the  unrealized  substantive  of  aulique. 

*  Although  the  French  for  calcaire  appears  to  have  been  used  already,  only  as  if  from  calcarius  (chalky),  there  seems  to  be  no  reason  why  the 
same  word  should  not  be  derived  from  calcar,  a  spur. 

fi  Cimbia  may  be  derived  from  ku/io,  a  small  wave,  through  the  Latin  cyma.  Central  and  it?  compounds  are  written  by  Guldberg,  nentral- 
furche,  postzentral,  pi'dzentral,  etc. ;  some,  therefore,  may  write  zim.bia  and  zinerea  for  cimbia  and  cinerea. 

"  Conarion  ie  used  by  Chaussier  and  Pare,  but  the  termination  um  occurs  in  the  French  Dictionary. 

'  The  retention  of  the  K  is  not  only  in  accordance  with  the  present  tendency  of  German  writers  but  justified  by  enk^halgisch,  to  which  the 
writer's  attention  was  called  by  Professor  W.  T.  Hewett,  who  suggests  also  that  the  more  numerous  forms,  encephalgie,  enceplialalgie,  encepfialologie, 
encephalotomie  must  have  come  through  the  French.  The  Germanization  of  the  termination  almn  of  encephalum  by  dropping  the  ultima  is  anala- 
gous  to  the  reduction  of  epithelium,  and  diverticulum  to  epithet  and  divertikel.  9  The  French  cmliaque  warrants  cmlie. 

°  The  Italian  celiaca  represents  the  Latin  cmliaca^  but  the  non-retention  of  the  diphthong  throws  upon  the  context  the  distinction  between  a  tu- 
mor and  an  encephalic  cavity  ;  see  §  66,  K.  note,  '^  The  common  French  form  is  Jumel,  but  there  seems  to  be  no  serious  objection  to  gdmini. 

^'  Genicoli  was  found  in  the  plural  only,  but  the  singular  is  analogous  to  the  Latin  geminum,. 

'2  Habena  is  used  by  Inzani,  and  hippocampo  by  Giacoraini ;  several  other  Italian  words  now  retain  the  initial  aspirate. 

*3  The  writer  has  withdrawn  hypocampa  {N.  Y.  Med.  Jour.,  March  28.  1885,  p.  356,  note),  in  accordance  with  Spitzka's  suggestion  that  the  fre- 
quent occurrence  of  hypocampe  in  Vicq  d'Axyr  was  a  typographical  error,     i^  Hypophyse  occurs  In  German  compounds  used  by  Schwalbe  and  others. 

^5  The  French  'tie  is  the  result  of  repeated  contractions ;  the  adjective  insulaire  may  be  regarded  as  derived  from  an  unrealized  insule ;  §  42. 

*8  Although  the  usual  Italian  paronym  of  insula  is  isola,  Giacomini's  phrases  Vinsula,  deWinsula,  and  alVinsula  seem  to  Indicate  the  adoption 
of  the  Latin  word  unchanged.  ^"^  Medicommisaure  frather  than  mediocommiasure)  seems  juatified  by  medifourche  and  mediastin. 

*8  The  ordinary  Galloparonym  of  myelon  is  mmlle^  but  myel  seems  warranted  by  myelite,  and  by  myila^e  and  myelencephale. 

"  No  German  compound  of  myel  has  been  found  by  the  writer,  but  such  terras  an  myasthenia  and  myologisch  may  be  sufficient  precedents  for 
retaining  the  Y.  20  jifeuraxe  is  justified  by  Neurorohr  and  Neuralgiaschicht,  and  by  Erdaxe  and  Himmelaxe. 

21  The  prefix  post  is  adopted  into  the  French  postpiduncule,  and  postabdomen.  22  Brachiale  seems  to  warrant  brachio,  rather  than  braccio. 

"3  Subfrontal  and  other  compounds  of  sub  have  precedents  in  subalterne,  substance.  24  jytatela  and  diaplexus  are  practically  contractions  of 

diencephalic  tela,  and  plexus,  the  prefix  having  the  force  of  the  entire  segmental  nnme  ;  compare  aldehyde,  §  43. 

2*  Pituitary  body  is  objectionable,  not  as  based  upon  an  error  respecting  the  source  of  the  nasal  mucus,'  but  because  it  is  a  polyonym,  §  46. 

2«  With  several  of  thepe  terms  a  second  English  paronym  would  be  legitimate,  e.g.,  diacoslia,  diatele,  diaplex,  hip2J0campus,  lenticle,  myelon, 
olive;  see  §  40 ;  lingula  and  lingule  would  both  be  good  English  words. 
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dated  with  the  ordinals,  third,  fourth,  and  fifth,  which 
are  not  only  unhelpful  but  positively  misleading. 

Had  it  chanced  that  tlie  several  encephalic  cavities  had 
been  enumerated  lilie  the  encephalic  vesicles,  from  first 
to  fifth,  or  even  (assuming  that  the  entire  oblongata,  cere- 
bellum, and  pons  constitute  a  single  segment)  from  first 
to  fourth,  it  is  probable  that  these  numerical  designa- 
tions would  be  forever  left  undisturbed,  notwithstanding 
they  would  have  had  no  obvious  correlation  with  the 
segmental  names,  and  would  liave  been  dionyms,  and 
thus  incapable  of  inflection. 

But  the  current  ventricular  designations  are  as  mean- 
ingless and  misleading  as  if  the  cervical  vertebrae  were 
named  as  follows  ;  First  and  second  are  applied  to  the 
lateral  masses,  "wings,"  of  the  atlas,  and  the  mesal,  con- 
necting part  ignored  ;  the  axis  (second)  is  then  called 
"third; "  the  actual  third  (supposing  it  to  be  small  in  the 
adult)  is  called  a  "  process  "or  "  isthmus  ; "  the  fourth 
and  fifth,  being  fused,  are  called  "  fourth  ; "  finally,  the 
hyoid  bone  is  named  "fifth"  because,  although  in  no 
sense  a  vertebra  or  originally  part  of  the  series,  it  is  at 
least  a  bone  and  must  be  designated  in  some  way. 

Were  it  possible  or  desirable  to  exclude  from  the 
minds  of  students  at  the  present  day  all  knowledge  of 
development  and  comparative  anatomy,  teachers  might, 
with  some  hope  of  success,  continue  to  enumerate  the 
encephalic  cavities  as^T"**,  third,  etc.,  'centricles ;  but  as 
it  is,  they  are  compelled,  in  the  interests  of  logic  and 
even  common  sense,  to  stop  and  explain  that  there  is  no 
true  relation  whatsoever  between  these  antiquated,  an- 
thropotomical,  ventricular  designations  and  the  facts  of 
embiyology  and  comparative  anatomy  which,  sooner  or 
later,  would  be  presented. 

Under  these  circumstances,  is  it  worth  while  to  con- 
tinue the  solemn  farce  of  aflirming  a  thing  and  denying 
it  in  the  same  breath  ?  Is  it  not  actually  easier  to  dis- 
card the  old  names  once  and  for  all,  as  having  indeed 
scarcely  a  historical  value,  and  simply  com  bine  the  fairly 
well-established  segmental  prefixes  with  the  single,  short 
word,  which  was  indeed  employed  by  the  Greeks  in  the 
very  sense  now  independently  revived  ? 

§  80.  In  favor  of  cede  (Lat.  calia,  from  Gr.  Kotxia)  in 
place  of  ■Bent)-icle  for  the  encephalic  cavities,  may  be  urged 
the  following  arguments,  some  direct,  others  indirect  : 

1.  It  is  a  word  of  Greek  origin  and  thus  regularly  com- 
poundable  with  the  characteristic  prefixes  already  em- 
ployed in  the  segmental  names  ;  mesocoele,  epicoele,  etc., 
are  terms  both  correct  and  euphonious. 

3.  It  has  strictly  classical  authority  for  use  in  the  sense 
of  an  encephalic  cavity.* 

3.  It  has  been,  in  recent  times,  independently  proposed 
by  two  anatomists,  teachers  as  well  as  investigators,  f 

4.  It  has  been  adopted,  more  or  less  completely,  by 
three  distinguished  neurologists,  H.  F.  Osborn,  E.  C. 
Spitzka,  and  K.  Ramsay  Wright.  J 

*  A.S  stated  in  the  Greek  lexicons,  this  word  was  applied  to  various 
cavities,  including  those  of  the  heart  and  brain  ;  the  phrase  KOiAt'a  eyice- 
^oAou  is  ascribed  to  Knfus  Ephesius,  medicus.  At  the  time  this  sugges- 
tion was  made  the  writer  was  not  aware  that,  according  to  Burdach  (ii., 
301.378,380),  Galen  had  designated  the  "fourth  ventricle"  as /cotAia 
OTriadtov  eytce^iaXov,  TeTapnj  KOl\ta,  and  biriaBuL  KOtAia  ("  De  nsu  parti- 
um,''  lib.  viii.,  G.  xii.,  p.  170),  the  "  third  "  as  ^eerrj  rptTTj  KOtAt'a  {"  De 
usn  partium,"  lib.  i.x.,  c.  iii.,  p.  172),  and  the  "  lateral  ventricles"  as 
irpotrdtat  fcoiAiai  C"  De  odoratus  instrumento,"  c.  ii.,  p.  110). 

t  The  writer's  proposition  (Science  [edited  by  John  Michels],  ii.,  pp. 
122-186,  12.3-138),  was  published  March  19  and  21),  1881.  On  August 
15,  1882,  Professor  T.  Jeffery  Parker  read  before  the  Otago  Institute 
(New  Zealand)  a  paper  in  which  similar  compounds  were  introduced,  al- 
though he  was  evidently  unaware  of  the  writer's  publication  ;  the  terras 
have  also  been  employed  in  a  laboratory  manual,  ''  Zootomy,"  and  with 
some  modiflcatioTis,  in  a  paper  in  Nature,  December  30,  1886,  pp.  208- 
210.  The  writer  deeply  regrets  that  the  limits  of  this  article  exclude  a 
careful  and  detailed  consideration  of  the  special  compounds  of  caele 
proposed  by  Parker ;  this  must  be  reserved  for  a  separate  paper. 

X  The  first,  in  his  earlier  papers  on  the  Amphibian  Brain  {Philadel- 
phia Acndemy  of  Natural  Sciences  Proceedings,  1883  and  1884),  em- 
ployed the  Gcelian  compounds  consistently,  and  the  equivalent  abbrevia- 
tions are  retained  to  a  considerable  extent  in  later  papers  {Morphol. 
Jahrbuch,  xii..  Journal  of  Morphologif,  ii.).  In  1884  [American  Jour- 
nal of  NeuioUtgij  and  Psychiatry,  iii.,  620),  Spitzka  used  the  phrase 
*■  diacoelian  gray."  In  the  same  year  the  coelian  compounds  were  em- 
ployed by  Wright  in  his  paper  on  the  Nervous  System  of  Amiurus  {Ca- 
nadian Institute  Proceedings,  New  Series,  ii.,  362-363) ;  also  in  1885, 
in  the  account  of  the  vertebrate  nervous  system,  "  Standard  Natural 
History,"  iii.,  pp.  37-35, 


Assuming  that  cede  is  gradually  to  replace  ventiicU  as 
a  general  term  for  the  neuraxial  cavities,*  how  shall  the 
several  divisions  be  distinguished  ?  After  carefully  re- 
considering his  own  propositions  and  those  of  T.  J. 
Parker,  the  writer  concludes  that  the  original  and  natu- 
ral plan  is  the  best,  viz.,  to  simply  transfer  to  code  the 
characteristic  Greek  prefixes  by  which  the  five  commonly 
accepted  segments  are  designated  (see  pp.  114  and  121  of 
this  volume)  ;  this  gives  a  series  of  terms  which  may  be 
tabulated  as  follows  : 


Segmeiit& 

Cavities. 

Ordinary  equivalents. 

"  Lateral  ventricles  "+ 
the  mesal  aula. 

the  aula. 
Aqueduct. 
Cerebellar      part      of 

"fourth  ventricle." f 

Epiccele 

Metacoele 

MyeloccEle 

Myel 

ventricle." 

tricle  of  the  cord." 

Entire  segmental 
cavity. 

Mesal  part. 

Lateral  part. 

Common  names. 

Prosocoele 

Aula  X 

Paracoele 

Lateral  ventricle. 
Optic  vesicle. 
Optic  ventricle. 

Mesoccele 

Aqueduct  § 

Paraqueduct  . . 
Parepiccele  fl .   . 



§  81.  Terms  Indicating  Relations  of  Resemblance  or 
Identity  between  Organs. — In  §  1,  B,  C,  and  D,  occur 
the  phrases  similar  to,  cwresponds  to,  and  represented  by. 
In  like  manner  it  might  be  said  that  the  hand  of  man  is 
represented  by  the  paw  of  the  cat,  but  that  the  spots  on 
the  peacock's  tail-feathers  are  similar  to  eyes.  When  the 
resemblance  is  a  superficial,  or  merely  functional  one, 
and  does  not  involve  any  real,  structural  unity,  the  parts 
are  said  to  be  analogous,  and  the  relation  is  one  of  anal- 
ogy ;  but  when,  with  or  without  such  resemblance, 
the  parts  agree  in  structure,  in  connections,  and  in  mode 
of  development,  they  are  said  to  be  homologous,  and 
their  relation  is  one  of  homology.  There  are  several 
kinds  and  degrees  of  homology  ;  for  example,  the  manus 
and  pes  are  not  only  similar  in  form  and  therefore  analog- 
ous, but  also  nearly  identical  in  structure,  and  therefore 
homologous  ;  but  this  is  like  the  homology  between  the 
right  and  left  hands,  rather  than  the  relation  of  parts  of 
two  individuals.  For  further  discussion  and  definition 
of  these  and  kindred  terms,  see  works  upon  Compara- 
tive Anatomy,  especially  Owen  (1861),  and  Gegenbaur 
(1878)  ;  also  Geddes  (article.  Morphology,  Encyclopcedia 
Britannica),  and  the  writer's  papers  "  On  Morphology 
and  Teleology,"  Bost.  Soc.  Nat.  Mist.,  Memoirs,  i.,  1866, 
and  "  IntermembraV  Homologies,"  Bost.  Soc.  Kai.  Hist., 
Proceedings,  xiv.,  pp.  154^243. 

§82.  Concluding  Remark.  Aside  from  prejudice  and 
lack  of  practical  direction  as  to  removing,  preserving, 
and  examining  the  organ,  there  is  but  one  valid  reason 
why  every  child  of  ten  years  should  not  have  an  accurate 


*  Excepting  for  the  sake  of  particularizing  or  to  avoid  ambiguity,  the 
still  more  general  term,  cavity  may  be  employed  :  the  word  cmle  alone 
is  itself  somewhat  ambiguous  when  spoken,  and  might  appear  pedantic, 
as  does  encephal  when  used  instead  of  brain,  §  63. 

t  For  convenience,  the  entire  "  fourth  ventricle  "  may  be  called  met- 
epicoBle,  as  the  corresponding  masses  may  be  called  raetepencephal.  It 
is  not  probable  that  confusion  will  be  caused  by  the  use  of  aula  with 
Protozoa,  as  by  Hvatt  {Science,  v.,  p.  41,  Bosl.  Soc.  Nat.  Bist.,  Pro- 
ceedings,  March,  i888,  p.  396) ;  in  case  ambiguity  arises  from  the 
designation  of  certain  invertebrate  cavities  as  psev^oc<ele  (Sedgwick, 
Quart.  Jour.  Mic.  Science,  xxvii.,  p.  553)  and  as  metacoele  (Jackson, 
Preface  to  Rolleston's  "  Forms  of  Animal  Life,"  second  edition,  p.  xxix.) 
those  and  allied  words  could  be  replaced  by  pseudoccelom,  etc.;  the 
adjectives  should  be  coelomal,  cielomatic,  perhaps  coelomic,  but  not 
coelian. 

X  Between  the  aula  and  each  paraccele  is  an  orifice,  the  porta  or  fora- 
men Monroi. 

§  Between  the  aqueduct  and  each  paraqueduct  is  an  orifice,  the  pyla. 

II  The  dorsal  extension,  or  "  cerebellar  ventricle  "  proper,  may  be  dis- 
tinguished as  hypercoile,  and  its  consti-icted  communication  with  the 
ventral  part  in  some  sharks  is  called,  by  Parker,  ostium. 
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and  somewhat  extended  personal  acquaintance  with  the 
gross  anatomy  of  the  mammalian  brain  ;  that  obstacle  is 
the  enormous  and  unmanageable  accumulation  of  ob- 
jectionable names  under  which  the  parts  are  literally 
buried. 

The  anatomists  of  to-day  have  an  opportunity  of 
providing  for  the  future  while  cherishing  the  past ; 
of  benefiting  posterity  without  neglecting  ancestors ;  of 
lightening  the  burdens  of  generations  to  come,  wliile 
recognizing  the  value  of  what  was  done  by  the  anatomi- 
cal fathers  ;  of  erecting  a  terminological  monument  in 
which  the  best  of  what  has  been  is  cemented  by  their 
own  labors.* 

TopoNTMrr. 

§  83.  For  the  definition  of  toponymy  as  referring  to 
descriptive  terms,  see  §  1.  The  present  division  of  the 
article  consists  mainly  of  an  enumeration  of  toponyms, 
and  of  their  equivalents  and  synonyms  as  used  by  various 
writers.  The  principal  difficulties  arise  from  the  not  un- 
natural transfer  of  terms  applicable  only  to  the  erect 
human  body,  to  quadrupeds  or  other  vertebrates  having 
a  horizontal  attitude.  As  well  remarlied  by  Wright, 
"much  confusion  has  been  caused  by  importing  into 
comparative  anatomy  terms  employed  in  human  anat- 
omy." 

Terms  of  description  based  upon  the  relation  of  an 
animal  to  the  earth,  e.g.,  horizontal,  vertical,  longitudi- 
nal, etc.,  constitute  an  extrinsic  toponymy ;  the  intrinsia 
toponymy  advocated  and  employed  by  the  writers  since 
1880  includes  only  terms  referring  to  the  regions  of  the 
organism,  e.g.,  dorsal,  mesal,  caudal,  mntrad,  etc. 

§84.  Afferent  and  Efferent. — Fr.,  afferent,  efferent; 
Ger.,  afferent  and  efferent.  These  words,  as  applied 
to  the  nervous  system,  indicate  the  supposed  direction 
taken  by  the  nervous  impulse  ;  an  afferent  nerve  conveys 
impulses  toward  the  nervous  centre,  it  is,  therefore, 
equivalent  to  a  sensory  or  a  centripetal  nerve,  and  it  is 
said  to  extend  centrad.  An  efferent  nerve  is  one  convey- 
ing impulses  from  the  central  nervous  system.  It  is 
therefore  equivalent  to  a  centrifugal,  motor,  or  secretory 
nerve,  and  the  nerve  is  said  to  extend  peripTierad. 

As  applied  to  the  lymphatic  vessels,  afferent  indicates 

*  The  new  edition  of  Leidy's  "  Human  Anatomy,"  published  after  the 
completion  of  this  article,  represents  a  distinct  and  considerable  ad- 
vance over  all  other  treatises  in  respect  to  nomenclature,  particularly 
that  of  the  brain.  In  the  following  extract  from  the  preface  the  inter- 
polated numbers  refer  to  commentaries  by  the  writer  :  "  As  a  rule,  one 
name  for  an  orjjan  or  part  is  used, '  and  that  one  selected  which  is  sim- 
plest and  most  expressive  of  its  character.^  The  name,  also,  as  far  as 
may  be  permitted,  is  rendered  into  English.  3  Many  phrases  in  common 
use  as  names  *  have  ijeen  curtailed  of  what  have  appeared  unnecessary 
portions,^  and  sometimes  the  adjective  portion  of  the  phrase  has  been 
retained,  in  preference  to  the  substantive  portion,^  where,  for  various 
reasons,  it  has  seemed  more  appropriate.  Where  names  of  persons  are 
applied  to  parts,  they  are  generally  avoided, '  and  others,  in  all  respects 
better  adapted  to  the  purpose,  are  used.  Some  further  attempts  have 
been  made  to  improve  the  nomenclature, ^  and  it  is  hoped  that  the  ex- 
periment may  prove  successful  in  helping  the  student  in  acquiring  a 
knowledge  of  the  subject.^  While  the  author  regards  with  favor  the 
proposed  improvement  in  anatomical  nomenclature  of  able  authorities,'** 
he  has  not  followed  them  completely,  in  apprehension  that,  with  the 
prevalent  nomenclature,  a  radical  change  ' '  would  confuse  rather  than 
facilitate  the  study  of  anatomy."  It  will  be  seen  that,  to  employ  the  more 
technical  phraseoiogy  of  the  present  article,  (1)  Pcecilonymy  is  avoided 
(§72) ;  (2)  in  the  choice  between  names,  mere  etymological  appropriate- 
ness is  subordinated  to  availability  (§  20)  ;  (3)  the  Latin  words  are  com- 
monly paronymized  (§  61)  rather  than  translated  into  heteronyms  (§  62)  ; 
(4)  certain  so-called  names  are  rightly  regarded  as  really  descriptive 
phrases  (§  60),  and  (5)  are  reduced  to  mononyms  (§  25)  when  practica- 
ble ;  (6)  when  the  adjective  element  of  a  polyonym  is  more  distinctive 
than  the  substantive,  the  latter  is  dropped  and  the  former  used  substan- 
tively ;  (7)  eponyms  are  regarded  as  undesirable  (§  50) ;  commonly  the 
personal  genitive  or  adjective  is  simply  dropped,  leaving,  e.ff.,  torcular 
for  torcutir  JTerophili,  pf}jis  tor  pons  Varolii;  but  si?tus  of  Valmlva  is 
replaced  by  valvular  sinus ;  (8)  the  other  modifications  consist  mainly 
in  converting  polyonyms  to  mononyms  by  the  substitution  of  prefixes  for 
adjectives  (§  56)  ;  (9)  pr.  Leidy  has  kept  constantly  in  mind  the  needs 
of  the  student,  who,  in  the  effort  to  familiarize  himself  with  the  parts 
themselves,  should  \>e  embarrassed  as  little  as  possible  by  their  names ; 
(10)  he  favors  the  eventual  accomplishment  of  still  further  improve- 
ments, but  draws  the  line  now  at  new  or  unfamiliar  terms,  some  of 
which,  however,  are  given  as  synonyms,  e.g.,  terma  for  lamina  cinerea, 
pwta  for  foramen  Monrci,  paeudocmle  for  Jlftli  ventricle.  Notwith- 
standing these  limitations,  it  may  be  said  that  in  this  latest  treatise  on 
human  anatomy,  by  one  alike  eminent  as  an  investigator,  successful  as 
a  teacher,  and  conservative  in  his  tendencies,  there  are  embodied  the 
more  essential  features  ol  the  system  which  is  set  forth  in  the  organony- 
mic  division  of  the  present  article. 


a  vessel  approaching  a  lymphatic  gland,  and  efferent  one 
leaving  a  lymphatic  gland  ;  both  vessels  extend  centrad. 
(See  article  Lymphatic  System,  Vol.  VIII.,  and  under 
central  and  peripheral.) 

Applied  to  blood-vessels,  afferent  indicates  an  artery, 
that  is,  a  vessel  extending  peripherad  to  an  organ,  while 
efferent  indicates  a  vein,  that  is,  a  vessel  leaving  an  organ 
and  extending  centrad.  (Klein,  "Elements of  Histology," 
p.  93.) 

§  85.  Caudal,  see  under  Cephalic  and  Fig.  5086,  A. 

Central  and  peripheral  (adj.). 

Central  (adj.),  centrad  (adv.)  ;  Lat.,  centralis;  Fr., 
central;  Ger.,  central,  centralwarts.  Syn. :  Centric, 
cardiac,  proximal,  afferent,  centrally,  centralward,  heart- 
ward. 

Peripheral  (adj.),  peripherad  (adv.) ;  Fr. ,  peripherique ; 
Ger.,  peripherisch,  peripheralwarts.     Syn.:  peripheric. 

Central  and  centrad  designate  position  in,  or  direction 
toward,  a  central  organ  or  system  ;  while  peripheral  and 
peripherad  designate  position  or  direction  away  from  the 
central  organ  or  system. 

Remarks  :  These  terms  are  used  occasionally  in  anat- 
omy in  their  geometrical  sense,  referring  for  example  to 
the  centre  or  periphery  of  the  eye ;  but  in  their  proper 
technical  sense  they  refer  to  the  brain  and  myel  (central 
nervous  system  or  neuraxis),  and  the  nerves  (peripheral 
nervous  system),  or  to  the  heart  (centre  of  the  vascular 
system)  and  the  blood-vessels  or  lymphatics  (peripheral 
part  of  the  vascular  system).  In  their  purely  anatomi- 
cal sense  these  words  apply  to  actual  nearness  or  remote- 
ness from  the  centre,  as  when  it  is  said  that  a  nerve,  as 
the  vagus,  is  cut  and  the  central  end  stimulated,  the  end 
next  the  central  nervous  system  or  still  in  connection 
with  it  is  intended,  while  the  peripheral  end  is  the  one 
separated  from  the  central  nervous  system,  but  in  con- 
nection with  the  heart,  lungs,  etc.  So  also,  in  speaking 
of  incisions  in  blood-vessels  or  lymphatics,  the  central 
side  of  the  incision  in  either  artery  or  vein  is  that  near- 
est to  the  heart,  while  the  peripheral  side  of  the  cut  is 
away  from  the  heart.  Used  in  a  physiological  sense, 
the  words  indicate  the  direction  taken  by  the  contents  of 
a  vessel,  as  the  veins  extend  centrad,  the  arteries  peri- 
pherad ;  or  the  direction  of  the  impulse  of  a  nerve,  the 
sensory  nerves  extend  centrad  and  the  motor  nerves 
peripherad. 

Equivalents.  Cardiac  is  sometimes  used  for  central 
(Allen).  Proximal  and  distal  are  also  used  instead  of 
central  and  peripheral  (Chapman,  309  ;  Foster,  222  , 
Landois  and  Stirling,  117,  163).  Afferent  is  equivalent 
to  central,  and  efferent  to  peripheral.  As  used  with  the 
lymphatic  vessels,  both  the  afferent  and  efferent  vessels 
of  a  gland  extend  centrad  (see  article  Lymphatics, 
Refebbncb  Handbook,  Vol.  VIII.).  Above  is  also  used 
for  central,  and  below  for  peripheral,  in  speaking  of  the 
valves  in  the  veins  and  lymphatics  (Gegenbaur  (1883), 
84  ;  Rbpbkbnce  Handbook,  I.,  591) ;  with  reference  to 
the  teeth,  central  is  used  to  designate  those  next  the 
meson,  as  the  central  incisors  (Reference  Handbook, 
VI.,  741).     Cf.  remarks  -auAev  proximal  and  distal. 

§  86.  CepluiUo  and  Caudal. — Cephalic  (adj.)  ;  ceph- 
alad  (adv.).  Lat.,  cephalicus  ;  Pr.,  cephalique ;  Ger., 
cephalwarts.  Syn.  of  adverbial  form  :  Cephalically, 
cephalward,  headward. 

Caudal  (adj.),  caudad  (adv.).  Lat.,  caudalis ;  Fr., 
caudal ;  Ger. ,  caudalwarts.  Syn.  of  the  adverbial 
form  :  Caudally,  caudahvard,  tailward. 

Cephalic  and  cephaXad  are  used  to  designate  position  in, 
or  direction  toward,  the  head  end  of  the  body.  Caudal  and 
caudad  are  used  to  designate  position  in,  or  direction  to- 
ward, the  tail  end  of  the  body  (Pig.  5086,  A).  Cephalic 
and  caudal  are  used  with  reference  to  the  two  extremities 
or  ends  of  the  body  in  exactlj'  the  same  way  that  right 
and  left  (dextral  and  sinistral,  with  the  adverbial  forms) 
are  used  with  reference  to  the  sides  of  the  body.  (Com- 
stock  ;  W.  and  G. ;  Quain,  i.,  6,  128  ;  Ranney,  85  ;  Parker 
and  Bellamy,  5,  16  ;  Reference  Handbook,  I.,  633  ; 
IIL,  1,  185,  193  ;  VI.,  209  ;  VIII.,  107-194  ;  also  in  Jour- 
nal of  Nervous  and  Mental  Diseases,  in  many  articles  ; 
also  in   "Proceedings  of  the  American  Philosophical 
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Society,"  and  in  the  "Proceedings  and  Transactions  of 
the  Royal  Society ; "  Gegenbaur,  Fig.  106,  pp.  115,  130). 

As  applied  to  the  limbs,  cephalic  indicates  the  radial  or 
thumb  side  of  the  arm,  when  the  hand  is  semisupinated, 
i.e.,  with  the  radius  and  ulna  parallel,  and  the  tibial  or 
great  toe  side  of  the  leg.  Caudal  refers  to  the  ulnar 
or  little  finger  side  of  the  arm,  the  fibular  or  little  toe 
side  of  the  leg  (Fig.  5086),  (W.  and  G.,  26). 

Remarks :    Gephalic   is   fl'equeutly  used   to   designate 
what  pertains  to  the  head,  and  caudal  what  pertains  to 
the  tail  ;  as  caudal  Tertebr(e,  that  is,  the  verte- 
brae of  the  tail ;  as  cephalic  skeleton,  the  skele- 
ton of  the  head  or  skull. 

Equivalents.  Cephalic  and  CephaXad :  (H.  A.) 
superior,  superiorly,  above,  upper,  upward  ; 
(C.  A.  and  Emb.)  anterior,  anteriorly,  front, 
forward,  before,  and  as  in  man. 

Caudal  and  caudad  (H.  A.)  :  Inferior,  inferi- 


is  pre-axial  and  caudal  post-axial  in  both  arm  and  leg  (W. 
and  G.,  35,  26). 

§  87.     Dexiral  and  sinistral  (right  and  left  ). — Dextral 

(adj.),   dextrad  (adv.),   sinistral  (adj.),   sinistrad  (adv.). 

These  terras  or  their  vernacular  equivalents  are  in  use 

everywhere  and  have  the  same  significance  in  human 

and  comparative  anatomy  and  in  every  day  life.     From 

the  universality  of  the  use  of  these  terms,  and  their 

ready  compreliensibility  by  everybody,  they  serve  as 

models  for  the  designation  of  the  other  four  aspects  of 

the  body,  as  was  clearly  pointed  out  by  Comstock 

CEPHALio         ("Laboratory  Guide    to    Entomology").     These 

terms  are  also  used  in  a  very  comprehensive  sense, 

as  when  in  directing  a  person  he  is  told  to  turn  to 

the  right  or  to  the  left ;  hence  when  an  organ  or 

part  is  said  to  face  or  extend  cephalad  or  dorsad 

the  meaning  should  be  considered  exactly  as  when 

it  is  said  that  a  part  faces  or  extends  to  the  right  or 
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Fig.  5086.  —Diagrams  to  Show  the  Normal  Position  of  a  Vertebrate,  the  Six  Principal  Aspects,  the  Three  Principal  Axes  and  the  Meson,  the  Segments 
of  the  Limbs,  and  the  Method  of  Numbering  Parts  in  Series.  (Modified  from  Wilder  and  Gage.)  cie,  caecum  ;  cl,  colon  ;  d-m,  dorsimeson.  or 
dorsal  edge  of  meson  ;  dia,  diaphragm  ;  i,  ilium  ;  r,  rectnm  ;  8-d,  dextro  sinistral  axis  ;  v-m,  ventrimeson,  or  ventral  edge  of  the  me.soD.  The 
line  from  d-m  to  v-m  is  a  section  of  the  meson,  and  is  the  dorso-ventral  axis. 

A.  Dorsal  aspect  of  a  mammal  in  the  normal  position,  i.e.,  with  the  long  axis  of  the  body  straight,  and  the  extensor  surfaces  of  the  arms  and  legs 
and  the  convexity  of  the  elbow  and  knee  facing  dorsad.  On  the  right  are  shown  the  thoracic  and  pelvic  limbs  and  their  segments ;  on  the  left,  tlie 
skeleton  of  the  limbs.     The  trunk  is  represented  as  transparent,  so  that  the  vertebrDe,  ribs,  diaphragm,  and  part  of  the  alimentarj'  canal  are  seen. 

Aspects. — The  sLx  main  aspects  are  Cephalic,  Caudal,  Dextral  or  right,  Sinistral  or  left.  Dorsal,  and  Ventral,  the  last  two  being  shown  in  B. 

Axes. — The  three  main  axes  are  :  1,  the  longitudinal  axis  (cephalo-caudal  or  vertical  axis) ;  2  and  3,  two  transverse  axes,  one  of  which  («-d) 
extends  from  the  right  to  the  left  side  of  the  body,  the  other  {d-v  in  B.)  from  the  dorsal  to  the  ventral  aspect. 

Sections. — (1)  SagUtal,  that  is,  a  longitudinal  section  parallel  with  the  meson,  and  dividing  the  body  into  equal  or  unequal  right  and  left  parts. 
If  the  section  is  in  the  plane  of  the  meson  it  divides  the  body  into  equal  right  and  left  halves,  and  is  then  also  called  a  Medisection,  etc.  (2) 
Frontal  section.  That  is,  one  parallel  \vith  the  long  axis  of  the  body,  but  at  right  angles  to  the  sagittal  section ;  it  pas.ses  from  right  to  left  (see  s-d 
in  B)  and  divides  the  body  into  equal  or  unequal  dorsal  and  ventral  parts.  (.3)  Transections  or  TraTisverse  sections,  that  is,  sections  at  right 
angles  to  the  long  axis  of  the  body.  B  is  a  transection.  Transection  is  also  applied  to  a  section  across  the  long  axis  of  any  part  having  unequal 
axes  ;  and  (4)  Loiigisection  or  Longltitdinal  section  to  a  section  parallel  with  the  long  axis  of  a  part. 

Numbering. — The  numbers  on  the  parts  in  series  show  that  with  the  tnmk,  the  most  cephalic  is  first,  the  most  caudal  last  (see  numbering  of  the 
ribs).  In  the  limbs  the  segment  next  the  body  or  most  proximal  is  first,  the  most  distal  last.  In  numbering  the  fingers  and  toes,  the  thumb  and 
great  toe,  that  is  the  cephalic  digit,  is  first,  the  caudal  one  (little  finger  and  little  toe)  last.  In  C  is  shown  the  method  of  numbering  layers,  the 
peripheral  or  ectal  layer  being  first  and  the  ental  layer  last. 

B.  Transection  of  the  body  with  the  right  arm  or  leg  in  the  normal  position,  that  is,  with  the  extensor  surface,  the  convexity  of  knee  or  elbow, 
facing  dorsad.  This  figure  shows  the  two  body  cavities  (H,  the  heemal,  and  N,  the  neural).  It  also  shows  that  the  meson  extends  from  the  dorsal 
to  the  ventral  face  of  the  body.     The  dorsal  edge  (d-m)  of  the  meson  being  called  dorsimeson,  and  the  ventral  edge  (v-m),  the  ventrimeson. 

C.  Diagram  to  show  the  method  of  naming  and  numbering  parts  at  different  distances  from  the  surface.  The  one  nearest  the  surface  is  first, 
and  that  farthest  from  the  surface,  last.  Ectal  and  ental  are  relative  ;  of  any  two,  the  one  nearer  the  surface  is  ectal,  the  one  farther  from  the  sur- 
face, ental.  That  is,  if  there  were  a  great  many  layers,  the  first  would  be  the  most  ectal  and  the  last  the  most  ental ;  but  that  next  to  the  last  is 
ectad  of  the  last,  and  so  on. 


orly,  down,  below,  lower,  downward  :  (C.  A.  and  Emb.) 
posterior,  posteriorly,  behind,  hinder,  back,  backward, 
and  as  in  man.* 

In  the  arms  cephalic  is  outside  and  caudaZ  inside  ;  in 
the  leg,  cephalic  is  inside  and  caudal  outside,  or  cephalic 

*  Whenever  it  is  stated  under  comparative  anatomy  and  embryology 
(C.  A.  and  Emb.)  that  the  terminology  is  also  as  in  man,  it  means  that 
some  comparative  anatomists  elevate  the  animals,  in  imagination  at 
least,  to  the  human  attitude,  and  then  apply  the  same  terminology  as  in 
hnman  anatomy  for  the  designation  of  homologous  position  or  direction. 
For  example,  Foster  and  Langley  (p.  11)  speak  of  the  upper  and  lower 
parts  of  the  sternum  of  the  dog,  as  though  the  animal  were  in  an  erect 
attitude  like  a  man. 


the  left,  that  is,  a  general  direction  sliould  be  understood 
and  not  some  specific  point  on  the  body.  If  the  terms  of 
direction  and  position  are  used  in  the  general  sense  that 
right  and  left  are,  to  indicate  relative,  but  not  absolute 
position  or  direction,  then  the  apparent  absurdity  of 
speaking  of  the  cephalic  end  of  the  tail,  vanishes. 

Distal,  see  under  Proximal,  and  Fig.  5086,  A. 

Dorsimeson,  the  dorsal  edge  of  the  meson  (Fig  5086, 
B,  d-m.),  see  also  under  Meson. 

§  88.  Dm'sal  and  Ventral.  —  Dorsal  (adj.),  dorsad 
(adv.);  Lat.,  dorsalis ;  Fr.,  dorsal;  Ger.,  dorsal,  dorsal- 
warts  ;     Syn. ,    neural,    neurad,    dorsally,    dorsalward. 
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Ventral  (adj.),  ventrad  (adv.) ;  Lat.,  ventralis  ;  Pr.,  ven- 
tral ;  Ger.,  ventral,  ventralwarts  ;  Syn.,  haemal,  hoBmad, 
visceral,  viscerad,  ventrally,  ventralward. 

Dorsal  and  dorsad  are  used  to  indicate  position  in,  or 
direction  toward  the  back,  that  is  the  part  containing  the 
central  nervous  system  (Pig.  5086,  B),  while  ventral  and 
ventrad  are  similarly  used  to  designate  position  in  or  di- 
rection toward  the  belly  side  of  the  body,  that  is,  the 
side  containing  the  vascular  and  digestive"  systems  (Pig. 
i5086,  B,  H).  These  terms  should  be  used  in  the  same 
general  way  as  right  and  left  (g.  «.)  are. 

Reference  Handbook,  I. ,  634-635  ;  III. ,  178-193  ; 
v.,  774,  776;  VI.,  380,  592;  VIII.,  107-194;  Barclay; 
W.  and  G.  ;  Comstock ;  Owen  (1868),  i.,  3,  473;  Allen, 
31,  301  ;  Gray,  846 ;  Parker,  48,  137 ;  Bernard,  253 ; 
Quain,  i.,  3,  5,  129  ;  ii.,  318  ;  Huxley  and  Martin,  31,  37  ; 
Howell,  7,  36,  35  ;  Marshall  and  Hurst,  359  ;  Parker,  232, 
307 ;  Morrell,  203 ;  Rolleston  and  Jackson,  13  ;  Gesen- 
baur  (1883),  103,  114. 

With  the  limbs,  dorsal  refers  to  the  dorsum  of  the  hand 
and  foot  and  to  the  extensor  side  of  both  arm  and  leg  ; 
the  convexity  of  the  knee  and  the  elbow  point  dorsad 
when  they  are  in  the  nor- 
mal position  (Fig.  5086, 
A  and  B).    Ventral  refers 
to  the  palm  and  the  sole 
and  to  the  flexor  side  of 
the  arm  and  leg.     In  Pig 
5086,  A,  it  is  the  surface 
not  seen,  in  B  it   is   the 
concavity  of  the 
or  knee. 

Equivalents  i 


general  and  specific  uses  coincide.  In  the  limbs,  dorsal 
is  the  back  of  the  arm,  and  the  front  of  the  leg,  while 
ventral  is  the  back  of  the  leg  and  the  front  of  the  arm.* 
§  89.  Ectal  and  £'nte?.— Ectal  (adj.),  ectad  (adv.). 
Greek,  Iktos  ;  Lat.,  ectalis  ;  Pr.,  ectal;  (Jer.,  ec-  or  ek- 
tal,  ectalwarts ;  Syn.,  of  the  adverbial  form  ectally, 
ectalward.  Entar(adj.),  entad  (adv.);  Greek,  ivTos  ; 
Lat.,  entails  ;  Pr.,  ental  ;  Ger.,  ental,  entalwiirts  ;  Syn., 
entally,  entalward.  Ectal  and  ectad  indicate  position  on 
or  direction  toward  an  aspect  or  surface  farther  from  an 
actual  or  supposed  centre  than  some  other  part  with 
which  it  is  compared  (Pig. 
5086,  C).  Ental  and  entad  in- 
dicate a  position  or  direction 
comparatively  nearer  a  real  or 
supposed  centre,  or  farther 
from  the  periphery  than  the 
ectal  or  starting-point  (Pig. 
5086,  C),  as  the  ectal  or  free 
surface  of  the  skin,  the  ental 
or  subcutaneous  or  attached 
surface,  the  ectal  or  subcutane- 
ous surface  of  a  rib,  the  ental 
or  pleural  surface  of  the  same 
(Wilder,  "  Science,"  vol.  ii. 
(1881)    pp    122-33,   126,   133- 


O.hjjoldes^] 
'nactu-s  Wharton.        Lat-ynJi 

Pio.  B087.— Mesal  Aspect  of  the  Bight  Half  of  a  Cat's  Head  for  Comparison  with  a  Similar  View  of  a  Human  Head  (Fig.  4684),  (Wilder  and  Gage.) 
This  figure  ia  introduced  to  show  that  in  many  of  the  lower  animals  the  mouth  and  nose  are  nearly  in  line  with  the  body  axis,  while  in  man  (Fig. 
4684)  they  are  nearly  at  right  angles  to  the  body  axis.  From  this  it  results  that  in  the  head,  the  terms  front,  back,  anterior,  posterior,  upper,  and 
lower  as  used  in  human  and  comparative  anatomy,  agree  in  significance,  although  in  the  rest  of  the  body  the  terms  indicate  position  and  direction 
differing  by  ninety  degrees. 


and  dorsad  ;  (H.  A.)  posterior,  posteriorly,  back,  back- 
ward ;  (C.  A.  and  Emb.)  superior,  superiorly,  upper,  up- 
ward, also  as  in  man. 

Ventral  and  ventrad  ;  (H.  A.)  anterior,  anteriorly,  front, 
forward  ;  (C.  A.  and  Emb.)  inferior,  interiorly,  lower, 
down,  downward,  also  as  in  human  anatomy. 

Remarks  :  Dorsal  and  ventral  have  some  special  uses, 
for  example  the  ectal  aspect  of  the  human  scapula  and 
ilium  is  said  to  be  dorsal,  while  the  ental  aspect  is  said 
to  be  ventral  (Gegenbaur  (1883),  361).  Dorsal  has  re- 
tained its  original  and  more  specific  use  for  designating 
the  thoracic  vertebrae,  and  for  designating  parts  situated 
in  what  is  considered  a  dorsum,  as  the  dorsal  artery  of 
the  penis  ;  its  use  is,  however,  becoming  generalized  like 
right  or  left,  and  with  the  tongue,  foot  and  hand  the 


138  ;  W.  and  G.,  36-27  ;  Reperbncb  Hahdbook,  VIIL, 
107-194). 

Remarks  :  These  terms  were  introduced  by  Wilder  in 
1881,  to  take  the  place  of  outer,  inner,  external,  internal, 
superficial,  and  profound.  They  conform  readily  to  par- 
onymyzation,  definiteness,  and  general  applicability  to 
human  and  comparative  anatomy.  Note  the  recent  em- 
bryological  term,  ectental  line. 

Equivalents  :  External,  internal  ;  outer,  inner  ;  super- 
ficial and  profound,  or  deep. 

Ental,  see  under  ectal,  and  Pig.  5086,  C. 


*  Ventral  is  commonly  applied  to  the  fins  of  fishes  representing  the 
legs,  butiJelwic  would  bo  less  ambiguous  and  better  correlated  with  pec- 
toral. 
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Lateral,  see  under  mesal,  also  Fig.  5086,  A  and  B. 

§  90.  Mesal  and  lateral. — Mesal  (adj.),  mesad  (adv.)  ; 
Lat.,  mesalis  ;  Fr.,  mesal ;  Ger.,  mesal,  mesalwarts,  me- 
dianwarts  ;  Syn. ,  mesally,  mesalward,  mesial,  mesiad, 
mesially,  mesial  ward,  median,  medial  —  position  al  or 
direction  toward  the  meson  (Fig.  5086,  A  and  B).  Lateral 
(adj.),  laterad  (adv.)  ;  Lat.,  lateralis;  Fr.,  lateral;  Ger., 
lateral,  lateralwarts — position  or  direction  away  from  the 
meson  on  either  side  of  the  body. 

Allen,  -20  ;  Barclay ;  Comstock  ;  Darling  and  Ranney, 
19-20  ;  Gegenbaur  (1878),  xi.;  Gray,  145,  848  ;  Henle,  i., 
10;  Krause,  ii.,  2;  Parker  and  Bellamy,  3,  5,  13,  230, 
276  ;  Quain,  i.,  3  ;  ii.,  339,  910  ;  Reference  H.^ndbook, 
I.,  458,  638  ;  VIII.,  107-194;  RoUeston  and  Jackson,  14  ; 
Sappey,  i.,  64;  "W.  and  G. ;  Parker,  "Proceedings  Roj'al 
Society,"  vol.  xliii.,  p.  395  ;  Stowell  "  Proceedings  Amer- 
ican Philosophical  Society,"  1881,  1886,  1888. 
•  Remarks  :  Mesal  and  lateral  are  both  general  terms  as 
there  are  two  sides  to  the  body  and  correspondingly  two 
faces  to  the  meson.  The  terms  indicate  position  and  di- 
rection applicable  to  both  symmetrical  halves.  For  exam- 
ple, if  a  structure  is  said  to  extend  mesad,  it  would  not 
be  known  whether  it  was  extending  from  the  right  side 
of  the  body  toward  the  meson,  or  from  the  left  side  ;  so 
with  lateral.  It  simply  means  toward  the  right  or  toward 
the  left.  Usually  the  context  gives  the  specific  infor- 
mation. In  some  cases  it  is  desirable  to  use  dextral  or 
sinistral  instead  of  lateral  in  order  to  be  perfectly  defi- 
nite. 

These  terms  are  not  properly  applicable  to  the  limbs, 
for  when  the  limbs  are  in  the  normal  position,  i.e.,  a 
position  in  which  homologous  parts  may  be  readily  com- 
pared in  man  and  animals,  and  also  in  the  arms  and  legs, 
the  mesal  aspect  is  proximal  and  the  lateral  aspect  distal 
(see  Fis.  5086).  As  used  in  both  human  and  compar- 
ative anatomy,  the  median  aspect  of  a  limb  is  the  one  in 
the  natural  position  of  the  limb  which  faces  mesad  and 
the  lateral  aspect  the  one  facing  laterad.  From  this  it 
follows  that  the  ulnar  side  is  median,  or  inner,  with  the 
arm,  and  the  radial  side  lateral,  or  outer,  while  in  the  leg 
the  tibial  side  is  median  or  inner  and  the  fibular  side  lat- 
eral or  outer. 

Equivalents  :  Mesal,  internal,  internally,  inward,  inner. 
Lateral,  external,  externally,  outer,  outward. 

§  91.  ji/e.«'>«.— Synonyms"  and  equivalents  :  Mesian 
(Barclay,  121);  mesial  plane  (Qnain,  i.,  5);  median 
plane  (Darling  and  Ranney,  17)  ;  median  vertical  plane 
or  vertical  median  plane  (Huxley  (1873),  30  ;  Gegenbaur 
(1878),  416)  ;  Fr.,  plan  median  (Morel  and  Duval,  57), 
plan  vertical  antero-posterieur,  plan  median  (Sappey,  i., 
13)  ;  Ger.,  medianebene  (Henle,  i.,  7;  Hoffmann,  i.,  7), 
mittelebene  (Krause,  ii.,  2).  Besides  these  proper  terms, 
mesial,  middle  or  median  line,  is  often  used  for  the  meson 
or  median  plane  (Flower,  73,  10  ;  Foster  and  Langley,  2  ; 
Gegenbaur  (1878),  442  ;  Gegenbaur  (1883),  7  ;  Huxley 
and  Martin,  8  ;  Reference  Ha>tdbook,  II.,  179,  305 ; 
III.,  1T2  :  v.,  533  ;  VI.,  632  ;  Rolleston  and  Jackson,  3). 
The' meson,  mesal,  or  median  plane  is  an  imaginary  lon- 
gitudinal plane  extending  from  the  dorsal  surface  of  the 
body  to  the  ventral  surface  and  dividing  the  body  into 
right  and  left  symmetrical  halves  (Fig.  5086).  The  term 
meson  was  introduced  into  anatomical  literature  by  Wil- 
der (Science,  ii.,  1881  ;  W.  and  G.,  25). 

Ventnmeson  and  Dorsimeson. — These  terms  indicate 
the  ventral  and  the  dorsal  edges  of  the  meson  (Fig.  5086, 
B,  v-m,  d-m). 

Equivalents  :  Dorsal  and  ventral  mid-line  (Howell,  15, 
30);  dorsal  and  ventral  middle  line  (Hu.xley  and  Martin, 
41) ;  mid-dorsal  and  mid-ventral  line  (Parker,  99,  113)  ; 
median,  dorsal  or  ventral  line  (Repeeekce  Handbook, 
III.,  177  ;  v.,  248)  ;  Fr.,  ligne  m6dian  du  ventre,  du  dos 
(Milne-Edwards,  iv.,473,  476)  ;  ligne  mediane  posterieure 
et  antei-ieure  (Sappey,  i.,  13) ;  Ger.,  Medianlinie  der  ven- 
tralseite,  der  dorsalseite  (Claus,  "Zoology,"  634). 

Ventrimesal,  ventrimesad,  dorsimesal,  dorsimesad. — 
These  terms  indicate  direction  or  position  in  or  toward 
the  edge  of  the  meson  indicated  by  first  part  of  the;  word 
(W.  and  G.,  25). 

Periplieral,  see  under  Central. 


§  92.  Proximal  and  Distal. — Proximal  (adj.) ;  prox- 
imad(adv.);  Fr.,  proximal;  Ger.,  proximalwarts. 

Distal  (adj.),  distad  (adv.);  Fr.,  distal;  Ger.,  distal, 
distalwarts. 

Proiiinal  indicates  position  at  or  direction  toward  the 
attached  extremity  of  an  appendage,  or  at  some  point 
nearer  the  attached  extremity  than  some  other  point  with 
which  it  is  compared.  For  example,  the  shoulder  is 
proximad  of  the  elbow,  but  the  elbow  is  proximad  of  the 
wrist,  etc.  (Fig.  5086,  A).  The  free  extremity  of  the 
caecum  is  often  called  the  distal  while  the  attached  end 
is  the  proximal  end.  "Where  an  object  is  attached  at 
both  ends  the  morejmportant  is  usually  called  proximal, 
as  the  vertebral  attachment  of  a  rib  is  called  the  proximal 
and  the  sternal  attachment  distal. 

Distal  and  distad  indicate  direction  or  position  in  a 
part  or  appendage  away  from  the  attached  or  proximal 
end. 

Barclay,  124  ;  Ranney  ;  Darling  and  Ranney,  143  ; 
Flower,  341  ;  Gray  (?),  278  ;  Gegenbaur  (1888),  131,  287  ; 
Huxley,  19,  29,  31  ;  Morrel,  29  ;  Owen  (1868),  i.,  468  ; 
Quain,  i.,  6  ;  ii.,  803  ;  Parker,  101,  104,  53  ;  Parker  and 
Bellamy,  277  ;  Reference  H.a^ntjbook,  I.,  310  ;  II.,  321 ; 
III,  188.  209,  486  ;  VI.,  596  ;  W.  &  G. 

Remarks :  As  stated  under  central  and  peripheral, 
proximal  is  sometimes  used  for  central  and  distal  for 
peripheral. 

Right,  see  under  Dextral. 

Sinistral,  see  under  Dextral,  also  Fig.  5086. 

Ventral,  see  under  Dorsal,  also  Fig.  5086,  B. 

Ventj-imeson,  Ventrimesal,  Ventrimesad,  see  under 
Meson,  and  Fig.  5086,  B. 

§  93.  In  using  these  terms  for  the  designation  of  posi- 
tion, or  of  lines,  or  for  the  indication  of  direct  and  ob- 
lique lines  they  may  be  employed  as  are  the  more  com- 
mon expressions,  for  example,  the  scapula  of  man  is  on 
the  dorsal  and  the  cephalic  (upper  and  back)  part  of  the 
thorax.  A  line  drawn  from  the  xiphisternum  to  the 
kidney  would  extend  dorsad,  caudad,  and  laterad  (back- 
ward, downward,  and  outward).  These  terms  may  also 
be  combined  as  are  the  words  designating  the  points  of 
the  compass,  and  instead  of  saying  the  cephalic  and  the 
dorsal,  the  two  words  are  combined  thus,  cephalo-dorsal ; 
and  so  in  the  second  example  the  line  extending  from 
the  xiphisternum  to  the  kidney  is  a  dorso-caudo-lateral 
line  or  it  extends  dorso-caudo-laterad,  etc. 

§  94.  Numbering  the  Parts  of  a  Series. — The  general 
rule  is  to  commence  with  the  most  cephalic,  e.g.,  the  first 
rib  is  the  most  cephalic  (Pig.  5086)  ;  3,  the  most  proximal 
is  first,  as  the  first  segment  of  the  thoracic  limb  is  the 
brachium  (Fig.  5086) ;  3,  the  most  ectal  of  a  number  of 
layers  is  first,  as  the  first  layer  of  muscles  is  next  the 
skin  ;  with  the  germinal  layers  the  ectoderm  is  first. 
With  blood-vessels  and  nerves  there  is  a  tendency  to 
number  from  the  origin  so  that  the  first  part  of  the  aorta 
is  the  most  central,  that  is  the  arch,  but  the  first  part  of 
the  postcava  is  that  formed  by  the  two  iliac  veins,  etc. 

In  the  limbs  the  most  proximal  of  a  series  is  first,  as 
the  first  row  of  carpals  is  next  the  radius  and  ulna,  but 
in  numbering  the  individual  elements  the  first  is  the 
most  proximo-cephalic,  that  is  the  scaphoid. 

In  numbering  the  fingers  and  toes,  the  thumb  and 
great  toe  are  first ;  they  are  also  cephalic  if  in  a  normal 
position  (Fig.  5086). 

In  numbering  the  teeth  the  one  nearest  the  meson,  i.e., 
the  symphysis,  is  number  one  ;  this  is  also  said  to  be  the 
proximal  one  while  the  last  molar  is  the  distal  one  (Gray, 
841  ;  Quain,  ii.,  847;  Reference  Handbook,  VI.,  ar- 
ticle Teeth).* 

The  above  rules  are  almost  universally  adhered  to  and 
deviation  is  due  rather  to  lack  of  knowledge  than  to  de- 
sign. 

BiBLIOGBAPHT. 

In  the  following  list  the  titles  are  commonly  abridged  somewhat.  The 
nixmber  following  the  author's  name  is  the  year  of  publication  of  the 
whole  work  or  of  the  last  volume.    In  the  text  the  dates  are  omitted 

*  Respecting  dental  nomenclature,  see  the  papers  by  H.  Allen  and  H. 
F.  Osborn,  American  Naturalist,  March,  1886,  and  December,  188S. 
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excepting  for  special  reasons  or  to  distinffuish  between  two  or  more  pub- 
lications by  the  same  author.  The  frequent  references  to  the  joint  work 
of  the  writers  of  this  article,  Anatomical  Technology,  are  by  their  in- 
itials "W.  and  G."  In  the  Bibliography  of  that  volume  may  be  found 
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by  them  and  others  are  named  in  the  text  of  this  article. 
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by  W.  N.  Parker.     O.  New  York. 
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Simon  11.  Oage  (Toponymy). 
Burt  O.  Wilder  (Organonymy). 

THIGH.  Applied  Anatomy.— The  thigh  comprises  a 
section  of  the  lower  extremity,  bounded  above  and  poste- 
riorly by  the  gluteo-femoral  crease,  laterally  and  in  front, 
by  an  imaginary  continuation  of  this  line  around  the  cir- 
cumference of  the  limb. 

The  artificial  antero-lateral  upper  limit  of  the  anatomi- 
cal thigh  is  placed  13  to  15  ctm.  below  Poupart's  ligament. 
Above  the  thigh  are,  behind  and  externally,  the  gluteal 
region  and  hip,  in  front,  the  subinguinal  region. 

Internally,  the  converging  lines  of  Poupart's  ligament 
and  tlie  upper  limit  of  the  thigh  meet  at  the  outer  margin 
of  the  perineal  and  ischio-rectal  spaces. 

The  lower  limit  of  the  thigh  is  formed  by  the  upper 
boundary  of  the  next  adjoining  regions,  namely,  the 
popliteal  space  behind  and  the  knee  in  front.  The  cap- 
sular ligament  of  the  knee-joint  in  the  extended  position  of 
the  thigh  reaches  from  3  to  8  ctm.  above  the  upper  bor- 
der of  the  patella,  and  forms  the  lower  boundary  of  the 
thigh  at  this  point. 


The  general  shape  of  the  thigh  is  that  of  a  cone.  A 
grooved  depression  or  furrow  extends  along  the  inner  as- 
pect of  the  limb,  beginning  above  in  the  subinguinal  region, 
and  corresponding  to  the  interval  between  th<3  adductor 
group  and  the  vastus  internus.  Along  this  depression 
course  the  large  vessels  of  the  lower  extremity,  and  in- 
cisions for  ligature  of  the  femoral  artery  are  made  in 
this  situation. 

An  external  depression,  extending  nearly  vertically  on 
the  outer  aspect  of  the  thigh,  and  more  pronounced  in 
thin  subjects,  marks  the  interval  between  the  vastus  ex- 
ternus  and  the  biceps,  and  corresponds  to  the  external  in- 
termuscular septum  of  the  deep  fascia  (see  Fascia  lata, 
p.  538).  This  lateral  groove  serves  to  divide  the  thigh 
on  its  surface  into  an  anterior  and  a  posterior  segment. 
Internally  the  dividing  line  is  not  so  well  marked.  The 
prominence  formed  by  the  adductor  gracilis  muscle  may 
be  taken  as  such  ;  but  for  practical  purposes  it  is  more 
desirable  to  include  in  the  anterior  division  the  entire  ad- 
ductor group,  on  account  of  their  intimate  relation  to 
important  vessels  and  nerves  "which  belong  to  the  ante- 
i;ior  part  of  the  thigh. 

A.  Anterior  Region  of  Thigh. — Integument  and 
Superficial  Fascia. — The  integument  of  the  anterior  re- 
gion is  firm  and  dense,  extremely  retractile  on  transverse 
division,  and  easily  separated  from  the  deep  fascia.  In 
circular  amputation  of  the  thigh,  these  anatomical  char- 
acteristics are  of  considerable  aid,  enabling  the  operator 
to  dispense  "with  a  specially  prepared  and  reflected  cyl- 
inder of  integument. 

The  subcutaneous  areolar  tissue  and  fat  form  a  layer 
of  varying  thickness,  usually  much  more  developed  in 
the  female.  It  forms  a  continuous  investment  for  the 
whole  of  the  lower  extremity,  and  can  usually  be  divided 
into  two  or  more  layers,  between  which  are  situated  the 
superficial  vessels  and  nerves,  and  in  the  inguinal  region 
the  superficial  inguinal  lymphatic  glands.  The  superficial 
layer  is  continuous  above  with  the  superficial  layer  of 
the  abdominal  fascia  ;  the  deep  layer  of  the  abdominal 
fascia  becoming  adherent  to  the  fascia  lata  of  the  thigh, 
about  three  ctm.  beIo"w  Poupart's  ligament. 

Superficial  Veins. — The  most  important  is  the  v.  sa- 
phena  magna — the  great  or  internal  saphenous  vein  with 
Its  tributaries.  This  vein,  ascending  from  the  foot  and 
leg,  passes  behind  the  internal  condyle  of  the  femur, 
and  then  along  the  median  aspect  of  the  thigh,  corre- 
sponding pretty  accurately  in  direction  to  the  inner 
border  of  the  sartorius  muscle — close  behind  which  it 
is  situated, — to  open  into  the  femoral  vein  through  the 
saphenous  opening  of  the  fascia  lata,  about  one  and  a 
half  inch  below  Poupart's  ligament.  A  second  large 
cutaneous  vein,  draining  the  antero-lateral  regions  of  the 
thigh,  joins  the  v.  saphena  magna  near  its  termination. 
The  veins  from  the  inner  and  back  part  of  the  thigh 
either  open  into  the  same  vessel  singly,  as  a  number  of 
smaller  branches,  or  unite  to  form  a  third  large  sub- 
cutaneous vein,  which  joins  the  saphena  magna  near  the 
falciform  opening.  The  veins  corresponding  to  the  su- 
perficial branches  of  the  femoral  artery,  viz.,  the  vv. 
pudendse  externse,  epigastrica  superficialis,  circumflexa 
ilii  superficialis,  open  either  into  the  v.  saphena  magna 
near  the  saphenous  opening,  or  pass  through  this  open- 
ing to  terminate  in  the  v.  cruralis. 

At  times  the  superficial  dorsal  veins  of  the  penis  empty 
all,  or  in  part,  into  the  saphena  instead  of  into  the  deep 
dorsal  vein  of  the  penis. 

Frequently  the  saphena  is  double  ;  the  two  trunks 
uniting  near  the  saphenous  opening  to  form  a  common 
vessel  which  receives  the  tributaries  above  mentioned. 

As  the  vein  usually  runs  some^n'hat  behind  the  inner 
margin  of  the  sartorius,  it  is  readily  avoided  in  opera- 
tions for  ligature  of  the  femoral  artery.  If  exposed  by 
the  first  incision,  which  should  simply  divide  the  integu- 
ment, the  vein  can  be  drawn  to  the  inner  side. 

The  snpetfixyial  lympJiatic  vessels  for  the  most  part  course 
along  the  inner  aspect  of  the  thigh  with  the  saphena 
magna.  A  few  run  along  the  posterior  and  external  as- 
pect. All  empty  into  the  superficial  inguinal  glands  (gl. 
crurales). 
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The  superficial  nerves  are  derived  from  the  lumbar 
plexus : 

1.  llio-inguinal,  derived  from  first  lumbar  nerve,  after 
emerging  from  the  external  abdominal  ring,  or  perforat- 
ing the  external  pillar  of  the  ring,  arrives  at  the  outer 
side  of  the  spermatic  cord,  where  it  divides  into  its  ter- 
minal filaments.  The  more 
numerous  internal  or  trans- 
verse branches  pass  to  the  ^ 
hypogastric  region.  The  ex-  /Silver fipiaZc 
ternal  or  descending  branch-  jiino, 

es  descend  to  the  integument 
of  the  inner  inguinal  region, 
and  the  upper  and  inner  as- 
pects of  the  thigh. 
These    thigh  j-       ,   .. 

branches    of    the  L^pnpTuau:, 

ilio-inguinal  can 
be  replaced  by  the 
genital  branch  of 

the  genito-crural     „       r-  i     ■  '-t-r?. 

(n.     spermaticus    SvperOc^epi^astrtcVl^ 

externus),   which 
communicates  with    the 
ilio-inguinal  at  the  exter- 
nal abdominal  ring. 

3.  The  external  or  cru- 
ral branch  of  the  genito- 
crural  nerve  (n.  lumbo- 
inguinalis)  is  derived 
from  the  second  lumbar  InllGUaneom^- 
nerve,  and  passes  beneath 
Poupart's  ligament  to  the 
outer  side  of  the  femoral  I'ymphaUcVcsself 
vessels,  to  be  distributed  I 

to  the  integument  of  the  1 

anterior  aspect  of  the  thigh.  A  few  ]/ 
branches  become  cutaneous  by  passing 
through  the  saphenous  opening  to  the  outer 
side  of  the  saphena  vein.  Others  perforate 
the  fascia  lata,  external  to  the  saphenous 
opening.  Their  distribution  is  somewhat 
variable,  as  branches  from  the  external  cuta- 
neous nerve,  and  cutaneous  branches  from 
the  anterior  crural  (especially  the  middle  cu- 
taneous) can  replace  them.  Usually  they  do 
not  extend  beyond  the  middle  of  the  anterior 
aspect  of  the  thigh. 

3.  The  external  cutaneous  nene  (n.  cutaneus 
femoris  lateralis)  is  derived  from  the  second 
loop  of  the  lumbar  plexus,  receiving  filaments 
from  the  second  and  third  lumbar  nerves.  It 
passes  below  and  in  front  of  the  anterior  su- 
perior iliac  spine  to  the  thigh,  lying  in  front 
of  the  deep  circumflex  iliac  artery  beneath 
Poupart's  ligament,  and  then  in  front  of  the 
tendinous  origin  of  the  sartorius  muscle.  In 
the  thigh  the  nerve  lies  in  a  canal  in  the  fas- 
cia lata,  and  divides  into  an  anterior  or  de- 
scending main  branch,  and  a  posterior  branch, 
which  i)erforate  the  fascia  separately  to  be- 
come cutaneous. 

a.  The  posterior  branch  (ramus  glutaeus) 
passes  obliquely  over  the  tensor  vaginas  fe- 
moris to  the  integument  of  the  posterior  part 
of  the  thigh  and  of  the  lower  gluteal  re- 
gion. 

b.  The  anterior  branch  (ramus  femoralis) 
is  the  direct  continuation  of  the  main  nerve. 
Perforating  the  fascia  lata  3  to  5  ctm.  below 
Poupart's  ligament,  the  nerve  becomes  cuta- 
neous and  passes  along  the  anterior  surface 
of  the  vastus  externus  to  the  outer  aspect  of 
the  knee.  Lateral  branches,  variable  in  num- 
ber and  size,   are  given   off,   especially  on 

the  outer  side.     They  pass  obliquely  outward  and  back- 
ward. 

At  times  (according  to  Schmidt,  twice  in  thirty-three 
subjects)  the  external  cutaneous  nerve  at  first  runs  with 


the  anterior  crural,  and,  either  beneath  or  below  Pou- 
part's ligament,  turns  suddenly  outward  to  its  proper  dis- 
tribution. The  nerve  can  either  completely  replace  the 
crural  branch  of  the  genito-crural  nerve,  or  send  branches 
to  reiqforce  the  peripheral  distribution  of  the  same. 
4.  Branches  from  the  distribution  of  the  anterior  crural 
nerve,  which  aiises  by  three  branch- 
es from  the  second,  third,  and 
fourth  lumbar  nerves,  and  probably  ■ 
receives  fibres  from  the  first  lum- 
bar nerve  through  the  first  lumbar 
ansa.  The  nerve  passes  into  the 
thigh  through  the  lacuna  muscula- 
ris  beneath  Poupart's  ligament,  be- 
tween the  psoas  and  iliacus  muscles, 
and  separated  from  the  femoral  ar- 
tery, which  lies  to  the  inner  side,  by 
the  former  muscle.  In  the  thigh 
the  nerve  divides  into  an  anterior, 
chiefiy  sensory,  and  a  posterior, 
chiefly  muscular,  division. 

An  anterior  division  gives  cuta- 
neous branches  to  the  anterior  and 
inner  aspects  of  the  thigh,  and  a 
muscular  branch  to  the  sartorius. 

a.    The  middle 
.^tyr  J,  Ti-r  cutaneous  nerve 

trOitane^ttsM  („  cutaneus  fe- 
moris anterior  s. 
medius)  is  usually 
composed  of  two 
branches. 

(1.)  The  superi- 
or branch  (ramus 
perforans  superi- 
'TdcUeGjianeous  or)  is  a  musculo- 
iNJ  cutaneous  nerve, 

supplying  the  sar- 
torius muscle,  along  the  posterior 
aspect  of  which  it  passes.  The 
continuation  of  the  main  nerve  usu- 
ally perforates  the  sartorius  at  the 
junction  of  the  upper  and  middle 
thirds,  and  piercing  the  fascia  lata 
immediately,  passes  as  a  cutaneous 
nerve  along  the  anterior  surface  of 
the  thigh  as  far  as  the  knee. 

(3.)  The  inferior  branch  (ramus 
perforans  inferior)  at  times  is  given 
ofE  from  a  common  trunk  with  the 
preceding,  but  is  usually  a  separate 
branch  from  the  anterior  terminal 
division    of    the    anterior    crural. 
Usually  it  does  not  supply  branches 
to  the  sartorius.     It  perforates  the 
fascia  lata  to  the  in- 
ner side  and  below 
the  preceding  nerve, 
and    passes     down- 
ward as  far  as  the 
knee,  supplying  the 
integument  of  the  anterior  region 
of  the  thigh. 

b.  The  internal  cutaneous  nerve 
(nn.  cutanei  femoi'is  mediales)  usu- 
ally consists  of  two,  sometimes  of 
three,  branches.  One  perforates 
the  fascia  lata  below  the  saphenous 
opening  and  runs  along  the  saphena 
vein  to  below  the  middle  of  the 
thigh.  This  branch  frequently  com- 
municates with  a  cutaneous  branch 
from  the  obturator  nerves.  The 
second  branch  (sometimes  double) 
runs  down  along  the  median  mar- 
gin of  the  sartorius,  perforating  the  fascia  a  short  dis- 
tance above  the  patella  to  supply  the  integument  on  the 
inner  aspect  of  the  knee. 

The  fascia  lata  envelops  the  entire  thigh,  forming  a 


Fig.  5088. — Superficial  Veins.  Nerves,  and 
Lymphatics  of  Front  of  Thigh.     (Allen.) 
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continuous  investment  for  tlie  deeper  structures.  A  di- 
vision into  an  anterior  and  posterior  part  is  therefore  im- 
practicable. The  fascia  is  attached  above  and  in  front 
to  Poupart's  ligament,  and  to  the  body  and  horizontal 
ramus  of  the  pubes  ;  externally  to  the  outer  limb  of  the 
crest  of  the  ilium,  posteriorly  to  the  sacrum  and  coccyx ; 
internally  to  the  descending  ramus  of  the  pubes,  ascend- 
ing ramus,  and  tuberosity  of  the  ischium,  joining  vcith  the 
lower  border  of  the  great  sacro-soiatic  ligament.  For 
the  formation  of  the 
saphenous  opening 
and  the  relation  of 
the  fascia  lata  to  the 
sheath  of  the  femoral 
vessels,  the  reader  is 
referred  to  the  arti- 
cle on  hernia  and  the 
topographical  anat- 
omy of  the  subingui- 
nal  region. 

Posteriorly  this 
fascia  covers  in, 
above,  the  glutseus 
maximus  muscle, 
forming  a  thin  layer 
closely  united  to  the 
inter-fascicular  con- 
nective-tissue septa 
of  the  muscle,  and 
composed  of  fibres 
which  run  nearly  at 
right  angles  to  the 
course  of  the  muscu- 
lar fasciculi.  A  thin 
layer  of  the  fascia 
passes  beneath  the 
glutseus  maximus, 
separating  it  from 
the  glutseus  medius, 
and  becoming  con- 
tinuous with  a  very 
dense  fascia  which 
forms  a  firm  invest- 
ment for  the  ante- 
rior free  portion  of 
the  latter  muscle. 
The  strongest  por- 
tion of  the  fascia  lata 
is  situated  at  the  up- 
per and  outer  part  of 
the  thigh.  Here  it  is 
composed  of  two  lay- 
ers of  fibres  which 
cross  each  other  at 
right  angles,  a  super- 
ficial vertical  and  a 
deep  circular  set. 
This  external  portion 
of  the  fascia  is  con- 
siderably reinforced 
by  a  fibrous  expan- 
sion which  passes  to 
it  from  the  super- 
ficial portion  of  the 
tendon  of  the  glutee- 
us  maximus.  In  this 
situation  also  the  ten- 
sor vaginae  femoris  is 
inserted  between  its  layers.  Posteriorly,  and  at  the  upper 
and  inner  part,  where  it  covers  in  the  adductor  group  of 
muscles,  the  fascia  is  very  thin.  Around  the  knee  it  is 
strengthened  by  fibrous  expansions  from  the  tendon  of 
the  biceps  externally,  and  from  the  sartorius,  gracilis, 
semi-tendinosus,  and  quadriceps  extensor  cruris  inter- 
nally and  in  front.  Below,  the  fascia  lata  is  attached  to 
the  condyles  of  the  femur,  tuberosities  of  the  tibia,  and 
the  head  of  the  fibula. 

The  fascia  surrounds  all  the  muscles  of  the  thigh,  ex- 
erting considerable  pressure  on  the  same,  so  that  after 


'. — Antero-extemal  View  of  Thigh, 
Femoris. 


division  of  the  fascia  a  hernia-like  protrusion  of  the  mus- 
cle takes  place.  Between  fascia  and  muscle  is  a  layer  of 
thin  cellular  tissue,  in  which  suppurative  and  phleg- 
monous processes  readily  become  diffused. 

The  portion  of  the  fascia  lata  arising  from  the  fore- 
part of  the  crest  of  the  ilium,  corresponding  to  the  origin 
of  the  tensor  vagina;  femoris,  passes  down  as  two  layers, 
which  include  the  muscle  between  them,  and  at  its  lower 
border  blend  together  after  having  received  the  insertion 

of  the  muscle,  form- 
ing a  firm,  dense 
band.  This  band 
passes  down  to  be- 
come attached  to  the 
outer  tuberosity  of 
the  tibia,  and  is 
known  as  the  ilio- 
tibial  or  Maissiai's 
'band.  According  to 
Maissiat,  this  band 
helps  to  limit  adduc- 
tion of  the  thigh. 

The  fascia  lata 
sends  inward  from 
its  deep  surface  a 
number  of  intermus- 
cular septa,  which 
form  compartments 
in  which  the  mus- 
cles of  the  thigh  are 
lodged.  Two  of 
these  are  of  especial 
strength,  and  pass 
inward  to  be  inserted 
into  the  linea  aspera 
of  the  femur.  They 
are  called  the  exter- 
nal and  internal  in- 
termuscular septa 
(Lig.  intermuscularia 
laterale  et  mediale). 
Together  they  limit 
a  space  in  which  are 
found  the  adductors 
of  the  thigh  and  flex- 
ors of  the  leg. 

The  external  in- 
termuscular septum 
arises  from  the  entire 
extent  of  the  outer 
lip  of  the  linea  aspe- 
ra, from  the  trochan- 
ter major  to  the  ex- 
ternal cond3'le  of  the 
femur.  It  separates 
the  vastus  externus 
from  the  glutseus 
maximus  above,  and 
from  the  short  head 
of  the  biceps  below. 
It  is  well  shown  at  its 
upper  part,  between 
the  vastus  externus 
and  glutseus  maxi- 
mus, in  Fig.  5090, 
which  represents  a 
transverse  section  at 
right  angles  to  the 
long  axis  of  the  thigh.  Immediately  below  the  lesser  tro- 
chanter of  the  femur. 

It  is  possible  to  penetrate  deeply  into  the  thigh  along 
the  external  intermuscular  septum,  as  far  as  the  femur, 
without  dividing  any  important  muscles,  vessels,  or 
nerves — a  fact  which  is  of  considerable  importance  in 
operations,  such  as  sequestrotomy,  or  the  opening  of 
subperiosteal  abscesses,  etc. 

The  internal  intermuscular  septiim  follows  the  inner 
lip  -of  the  linea  aspera,  to  which  it  is  firmly  attached. 
It  arises  above  from  the  lesser  trochanter,  and  follows 


showing  Fascia  Lata  and  Tensor  Vaginas 
(Henke.) 
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Fig,  5000. — Transverse  Section  of  the  Thigh  below  the  Trochanter  Minor.  (After 
Branne.)  The  lowermost  portion  of  the  iliacus  is  shown,  jnst  at  its  insertion  into 
the  femur.  Internally  from  the  same  the  pectinens  appears,  externally  the  cm- 
reos.  The  three  adductors  appear  on  the  inner  aspect  of  the  section,  and  along  the 
extreme  inner  margin  the  gracilis.  The  sartorins  already  begins  to  overlap  the 
femoral  artery  by  its  inner  margin.  The  profunda  appears  separated  from  the 
superficial  femoral  by  a  layer  of  the  fascia.  In  front  and  behind  the  adductor 
brevis  the  two  branches  of  the  obturator  nerve  are  seen.  The  rectus  femoris  is 
seen  lying  on  the  crureus  and  vastus  extemns,  separated  from  the  latter  by  a 
dense  fascial  band,  which  comes  from  the  tendon  of  the  glutseus  maximns,  and 
passes  beneath. the  tensor  vaginae  femoris.  The  insertion  of  the 
glutfeus  ma.^mus  into  the  fascia  lata  is  well  shown.  The  glu- 
taeus  overlaps  the  common  tendon  of  the  biceps  and  semitendi- 
nosus,  and  the  strong  tendon  of  the  semimembranosus.  Between  ^^ 
the.=c  and  the  adductor  magnns  appears  the  section  of  the  great  *(>> 
sciatic  nerve  and  its  companion  artery.  ^ 

the  origin  of  tlie  vastus  internus,  becoming      ^^^'^^y^i^ 
lost  below  in  the  tendinous  portion  of  the 
adductor  magnus. 

A  third  important  fascial  layer  separates 
the  muscles  situated  on  the  posterior  aspect 
of  the  thigh  from  the  adductor  group.     As 
is  well  shown  in  the  accompanying 
plates,  this  layer  appears  in  trans- 
verse sections  as  a  somewhat  thinner    "-""n'al 
fascial  structure,  which  joins  the 
external   intermuscular  septum   at 
its  insertion  into  the  linea  aspera. 

The  three  layers  just  described 
divide    the  muscles  of  the  thigh   .^vas' 
into  three  main  groups,  viz.:  1,  An 
anterior  group,  comprising  the  tensor  va- 
ginae   femoris,   sartorius,    and    quadriceps 
extensor  femoris ;  3,  an  inner  group,  com- 
prising the  adductors ;  and  3,  a  posterior 
group,  comprising  the  biceps,  semiteudino- 
sus,  and  semimembranosus. 

A  glance  at  Fig.  5091  shows  that  the  fem- 
oral vessels  course  between  the  anterior 
and  internal  of  these  groups,  viz.,  between 
the  vastus  internus  and  the  adductors. 

I.  Muscles  op  the  Anterior  GRorr. 
. — 1.  Tensor  vaginm  femoris  arises  from  the 
crest  of  the  ilium,  close  to  the  anterior  su- 
perior spine,  and  is  inserted  into  the  so- 
called  band  of  Maissiat,  already  described 


on  the  preceding  page.     The  posterior  margin 
of  the  muscle  touches  above  the  anterior  mar- 
gin of  the  glutaeus  medius. 
2.  TTie  sartorius  arises  from  the  anterior  su- 
jjA'  perior  spine  of  the  ilium,  and  passes  obliquely 
downward  and    inward   behind    the  internal 
condyle  of  the  femur,  turning  for- 
ward again  to  be  inserted  into  the 
inner  aspect  of  the  tibia. 

Between  the  sartorius,  adductor 
longus,  and  Poupart's  ligament,  is 
situated  Scarpa's  triangle,  or  the 
trigonum  subinguinale,  in  which 
the  femoral  aitery  and  vein  and  the 
branches  of  the  anterior  crural  nei've 
are  placed.  The  sartorius  at  its 
upper  part  lies  to  the  outer  side  of 
the  femoral  vessels,  crosses  them  at 
the  apex  of  Scarpa's  triangle,  and 
lies  to  their  inner  side  below. 

3.  ITie  extensor  quadriceps  femo- 
ris consists  of  four  portions  or  heads  :  a. 
Vastus  externus  ;  h,  vastus  internus  ;  c, 
rectus  femoris  ;  d,  vastus  medius  or  cru- 
ralis. 

All  four  of  these  muscular  bellies  join 
in  a  common  tendon,  which  finds  inser- 
tion partly  at  the  base,  partly  (the  portions  de- 
rived from  vastus  internus  and  externus,  respec- 
tively) at  the  margins  of  the  patella.  A  portion 
of  the  tendinous  fibres  passes  over  the  anterior 
surface  of  the  patella,  and  at  the  lower  border  of 
that  bone  unites  with  the  strong  ligamentum  pa- 
tellsE,  to  be  inserted  into  the  lower  part  of  the 
tubercle  of  the  tibia. 

The  origin  of  the  different  portions  of  the  quad- 
riceps extensor  is  as  follows  : 

a.  The  Rectus  Femoris. — The  median  and  su- 
perficial portion  arises  by  two  heads :  One,  the 
straight  head,  arises  from  the  anterior  inferior 
spinous  process  of  the  ilium  ;  the  other,  called 
the  reflected  head,  arises  from  a  depression  just 
above  the  acetabulum. 
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Fig.  5091. — Transverse  Section  of  the  Thigh.  6  ctm.  below  the  Trochanter  Minor  (junction 
of  upper  and  middle  third).     (After  Braune.) 
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b.  The  vastus  intei~iius  arises  along  the  whole  length 
of  the  inner  lip  of  the  linea  aspera,  and  from  the  ante- 
rior and  lateral  surfaces  of  the  femur.  This  deeper  por- 
tion is  at  times  completely  separable  from  the  vastus  ex- 
ternus,  as  well  as  from  the  main  portion  of  the  vastus  iu- 
ternus,  and  has,  therefore,  been  designated  by  the  name 
of  vastus  medius,  or  m.  crureus  s.  cruralis.  Usually, 
however,  this  part  of  the  muscle  is  intimately  blended 
with  the  vastus  externus  and  internus,  especially  with 
the  latter  muscle.  In  Fig.  5091,  representing  a  transverse 
section  of  the  thigh  just  below  the  junction  of  the  upper 
and  middle  thirds,  the  fascial  septum,  which  at  times 
separates  the  crureus  from  the  vastus  internus  as  well  as 
from  the  vastus  externus,  is  very  perfectly  shown. 

c.  The  vastus  externus  arises  from  the  whole  of  the  ex- 
ternal labium  of  the  linea  aspera,  beginning  above  at  the 
base  of  the  trochanter  major,  immediately  beneath  the 
insertion  of  the  glutseus  medius  and  glutaeus  minimus. 
Some  fibres  also  arise  from  the  external  intermuscular 
septum. 

At  about  the  middle  of  the  thigh  the  vastus  externus 
and  vastus  internus  become  united  with  each  other,  and 
at  the  beginning  of  the  lower  third  the  super- 
ficial and  anterior  fibres  of  these  muscles  join 
the  outer  and  inner  margin,  respectively,  of 
the  tendon  of  the  rectus  femoris,  which  is 
inserted  into  the  upper  border  of  the  pa- 
tella, the  superficial  fibres  passing  across 
the  anterior  surface  of  the  bone  as  a 
dense  aponeurotic  layer  which  joins 
the  ligamentum  patellae.     The  re- 
mainder of  the  fibres  of  the  vas- 
tus externus  and  internus  ter- 
minate by  a  tendinous  insertion     ran,, 
into  the  outer  and  inner  borders 
of  the  patella. 

Beneath  the  crureus  is  found 
a  small  muscular  slip,  which 
arises  from  the  anterior  surface 
of  the  lower  fourth  of  the  shaft 
of  the  femur,  and  is  inserted  into 
the  upper  pouch  of  the  knee- 
joint  which  passes  upward  be- 
neath the  extensor.  It  is  called 
the  subcruralis. 

II.  Muscles  of  the  Inner 
OR  Adductor  Group.  —  1.  Oracilis. — A  long, 
slender  muscle  arising  from  the  descending  ramus 
of  the  pubes,  close  to  the  lateral  margin  of  the 
symphysis,  and  inserted  together  with  the  sarto- 
rius  and  semitendinosus  into  the  inner  surface  of 
the  tibia. 

2.  The  peetineus  arises  from  the  ilio-pectineal 
line  and  surface  of  the  pubes  in  front  of  it,  be- 
tween the  ilio-pectineal  eminence  and  spine  of  the 
pubes,  and  is  inserted  into  a  rough  line  passing 
downward  from  the  lesser  trochanter,  between  the  outer 
and  inner  lips  of  the  linea  aspera. 

Between  the  pectineus  and  ilio-psoas  muscles  is  a  deep 
furrow  or  depression,  the  fossa  ilio-pectinea,  which 
forms  part  of  the  floor  of  Scarpa's  triangle,  and  in  which 
are  contained  the  femoral  vessels. 

3.  The  adduclor  loiigns  arises  by  a  narrow  tendon  from 
the  space  between  the  symphysis  and  spine  of  the  pubes, 
and  is  inserted  into  the  middle  third  of  the  inner  lip  of 
the  linea  aspera. 

4.  The  addnetm-  brevis  is  covered  in  by  the  adductor 
longus  and  pectineus.  The  muscle  arises  from  the  de- 
scending ramus  of  the  pubes  at  its  junction  with  the  body 
beneath  the  adductor  longus,  and  between  the  origin  of 
that  muscle  and  the  margin  of  the  obturator  foramen, 
and  is  inserted  into  the  upper  third  of  the  interspace  of 
the  linea  aspera,  somewhat  above  the  insertion  of  the  ad- 
ductor longus. 

5.  Tlie  adductor  magnus  arises  from  the  tuber  ischii 
and  the  ascending  ramus  of  the  ischium.  The  portion 
arising  from  the  ramus  forms  a  deep  layer,  which  finds 
insertion  along  the  whole  length  of  the  linea  aspera,  be- 
hind the  adductor  longus. 


The  superficial  portion  of  the  muscle  arising  from  the 
tuberosity  of  the  ischium,  forms  the  inner  margin  of 
the  muscle,  and  terminates  in  a  rounded  tendon  which 
is  inserted  into  the  adductor  tubercle,  or  internal  epicon- 
dyle  of  the  femur. 

In  the  lower  third  of  the  thigh  tendinous  fibres  pass 
from  this  superficial  portion  of  the  adductor  magmis 
obliquely  to  the  vastus  internus.  In  this  way  a  canal 
(Hunter's  canal)  is  formed,  about  five  ctm.  long,  in 
which  are  contained  the  femoral  vessels  and  the  in- 
ternal saphenous  nerve.  The  anterior  wall  of  this  canal 
is  formed  by  the  above-mentioned  oblique  tendinous 
fibres  passing  from  the  adductor  magnus  to  the  vastus  in- 
ternus. The  vastus  internus  also  forms  the  external 
.wall,  while  the  posterior  wall  is  formed  by  the  adductor 
longus,  which  lies  upon  the  deep  muscular  portion  of  the 
adductor  magnus,  and  is  intimately  connected  with  it. 

The  upper  opening  of  Hunter's  canal  is  bounded  by  a 
crescentic  tendinous  fold  of  the  adductor  magnus.     The 

lower  opening  is  situated 
a  in  the  deep  portion  of  the 

-  -  muscle  close  to  its  inser-' 

tion,  and  is  also  surround- 
ed   by    tendinous   fibres. 
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Via.  6092.— Transverse  Section  of  Thigh  about  the  Middle.    (After  Braime.) 

Through  this  so-called  "adductor  foramen"  the  femoral 
vessels  pass  into  the  popliteal  space. 

6.  Adductor  minimus. — Under  this  name  a  muscular 
bundle  is  known  which  is  regarded  by  many  authors  as 
the  uppermost  portion  of  the  adductor  magnus.  It  arises 
from  the  ascending  ramus  of  the  ischium  and  descending 
ramus  of  the  pubes,  external  to  the  origin  of  the  gracilis, 
and  is  inserted  into  a  line  which  descends  vertically  from 
the  middle  of  the  posterior  intertrochanteric  line  to  the 
linea  aspera.  Above  this  muscular  bundle  is  the  quad- 
ratus  femoris  ;  below,  it  overlaps  the  upper  margin  of  the 
adductor  magnus  from  behind.  A  large  branch  of  the 
internal  circumflex  artery  passes  between  the  adductor 
minimus  and  quadratus  femoris.  Between  the  adductor 
minimus  and  adductor  magnus  the  first  perforating  ar- 
tery from  the  profunda  usually  passes. 

The  femoral  or  crural  artery  begins  at  Poupart's  liga- 
ment and  terminates  at  the  adductor  foramen,  where  the 
vessel  passes  into  the  popliteal  space  and  becomes  the 
popliteal  artery.  A  line  drawn  from  midway  between 
the  i)ubic  symphysis  and  the  anterior  superior  iliac  spine 
to  the  posterior  margin  of  the  internal  condyle  of  the 
I  femur,  corresponds  to  the  course  of  the  artery.     Super- 
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ficlally,  the  groove  between  the  vastus  intemus  and  the 
adductors  indicates  the  position  of  the  vessel. 

The  artery  lies  at  first  in  front  of  the  femur,  but  soon 
comes  to  be  situated  to  the  inner  side  of  the  bone. 

The  femoral  vein  at  Poupart's  ligament,  and  for  a 
short  distance  below  the  same,  lies  internal  to  the  artery. 

Opposite  the  origin  of  the  profunda  the  vein  passes  be- 
hind the  artery  and  continues  in  this  situation  in  the  mid- 
dle portion  of  the  thigh.  At  the  lower  part  of  the  thigh 
the  vein  is  behind 
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and  slightly  to  the 
outer  side  of  the  ar- 
tery. 

The  artery  and 
vein  are  enclosed  in 
a  common  sheath, 
but  separated  from 
each  other  by  a  sep- 
tum. Below  Pou- 
part's ligament  this 
sheath  of  the  vessels 
is  reinforced  by  a 
process  of  the  fascia 
transversalis  which 
passes  down  in 
front,  and  one  from 
the  fascia  iliac  a 
which  passes  down 
behind  the  vessels, 
to  become  blended 
with  the  common 
sheath. 

The  anterior  cru- 
ral nerve  at  Pou- 
part's ligament  lies 
between  the  psoas 
and  iliacus  muscles, 
about  one-fourth  of 
an  inch  external  to 
the  femoral  artery. 
The  internal  saphe- 
nous nerve  lies  su- 
perficial and  exter- 
nal to  the  artery, 
beneath  the  aponeu- 
rotic covering  of 
Hunter's  canal,  but 
not  enclosed  in  the 
sheath.  The  mus- 
cular branch  from 
the  anterior  crural 
to  the  vastus  inter- 
nus  descends  on  the 
outer  side  of  the  ar- 
tery, as  far  as  the 
middle  of  the  thigh. 
According  to  the  re- 
lations of  the  artery 
to  the  surrounding 

soft  parts,  and  especially  to  the  muscles, 
the  following  subdivisions  of  tfie  vessels 
may  be  distinguished  : 

1.  A  superior  superficial  portion  in 
the  subinguinal  fossa  or  Scarpa's  trian- 
gle. 2.  A  middle  portion  beneath  the 
sartorius.  3.  An  inferior  portion  in 
Hunter's  canal. 

1.  The  femoral  artery  in  Scarpa's  tri- 
angle is  very  superficial,  being  covered  only  by  integu- 
ment, superficial  fascia  and  subcutaneous  fat,  inguinal 
glands,  and  the  fascia  lata.  The  direction  of  the  vessel 
is  indicated  by  a  line  drawn  from  the  apex  of  Scarpa's 
triangle  vertically  to  the  base  formed  by  Poupart's  liga- 
ment. The  artery  rests  on  the  inner  border  of  the  psoas 
muscle,  which  separates  it  from  the  capsule  of  the  hip- 
joint.  Some  filaments  from  the  crural  branch  of  the 
genito-crural  nerve  are  in  front  of  it,  and  the  branch 
from  the  anterior  crural  to  the  pectineus  passes  behind 
it. 
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Fig.  B093.— Anterior  View  of  the 
Muscles  of  the  Thigh,  with  the 
Sartorius  and  Rectus  Removed. 
(After  Henke.) 


The  relations  of  the  artery  to  the  femoral  vein  and  an- 
terior crural  nerve  have  already  been  mentioned  above. 

The  artery  in  this  situation  gives  off  its  superficial  cu- 
taneous branches,  and  the  profunda  femoris.  The  point 
at  which  the  latter  vessel  is  given  off  is  of  considerable 
importance  surgically,  as  the  artery  may  be  tied  either 
before  giving  off  the  profunda,  or  at  the  apex  of  Scarpa's 
triangle  (seat  of  election),  or  in  Hunter's  canal.  'The 
name  of  common  femoral  artery  is  applied  to  the  vessel 

from  Poupart's  liga- 
ment to  the  point 
of  origin  of  the  pro- 
funda branch,  the 
continuation  of  the 
main  vessel  being 
known  as  the  super- 
ficial femoral.  The 
first  operation 
would  therefore  be 
a  ligature  of  the 
common  femoral ; 
the  last  two,  of  the 
superficial  femoral. 
The  profunda  arises 
from  the  posterior 
and  external  surface 
of  the  femoral  ar- 
tery one  and  a  half 
to  two  inches  below 
Poupart's  ligament. 
Sometimes  it  is 
given  off  higher,  or 
considerably  lower, 
even  as  low  as  four 
inches  below  Pou- 
part's ligament. 

The  usual  length 
of  the  common  fem- 
oral is  one  and  a 
half  inch,  and  it  can 
readily  be  ligated, 
as  it  is  superficial 
and  of  easy  access. 
The  operation  is, 
however,  not  a  very 
successful  one,  sec- 
ondary haemorrhage 
and  gangrene  of  the 
limb  having  fre- 
quently followed  it. 
Ligature  of  the 
superficial  femoral, 
near  the  apex  of 
Scarpa's  triangle,  is 
the  operation  most 
frequently  p  r  a  c  - 
tised.  The  apex  of 
the  triangle  is  situ- 
ated about  four 
inches  below  Poupart's  ligament,  and  on  ac- 
count of  the  occasional  low  origin  of  the  pro- 
funda branch,  it  has  been  recommended  to  tie 
the  artery  a  little  lower  than  the  point  indicated. 
At  the  apex-  of  Scarpa's  triangle  the  artery  is 
situated  behind  tlie  inner  margin  of  the  sarto- 
rius, and  more  or  less  overlapped  by  the  same 
according  to  the  muscularity  of  the  siibject. 
The  inner  margin  of  the  sartorius  is  therefore 
the  anatomical  guide  to  the  artery  for  ligature  in  this 
position.  The  femoral  vein  at  the  apex  of  the  triangle 
already  lies  on  its  posterior  aspect. 

3.  The  middle  portion  of  the  femoral  artery,  beneath 
the  sartorius,  extends  from  the  apex  of  Scarpa's  triangle 
to  the  upper  opening  of  Hunter's  canal.  At  the  upper 
part  of  this  segment  of  the  femoral  artery  the  main  mass 
'of  the  sartorius  lies  somewhat  to  the  outer  side,  the  inner 
margin  of  the  muscle  covering  the  artery.  In  the  middle 
the  muscle  lies  directly  in  front,  and  at  the  lower  part 
more  to  the  inner  side.     The  femoral  vein  lies  behind 
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and  to  the  outer  side.  The  internal  saphenous  nerve  lies 
in  fs'ont  of  tlie  artery,  and  in  ligature  of  this  portion  re- 
quires careful  separation.  In  this  operation  the  sartorius 
must  be  displaced  or  divided. 

3.  The  inferior  portion  of  the  femoral  artery  is  con- 
tained in  the  adductor  canal.  The  internal  saphenous 
nerve  lies  superficial  and  internal  to  the  artery.  Behind 
the  artery,  and  more  to  the  outer  side,  is  the  femoral 
vein.  The  anastomotica  magna  is  frequently  given  off 
in  Hunter's  canal. 

Branches  of  the  Femoral  Artery. — In  Scarpa's  triangle 
the  femoral  artery  gives  oflE  the  following  small  branches  : 

1.  Superficial  epigastric,  ascending  to  the  superficial 
fascia  and  integument  of  the  abdomen,  after  having 
passed  througli  the  saplienous  opening. 

2.  Superficial  circumflex  iliac,  to  the  integuinent  of  the 
groin  as  far  as  the  crest  of  the  ilium. 

3.  The  superficial  external  pudic  (subcutaneous),  to  the 
integument   of  the  lower  part  of 

the  abdomen,  penis,  and  scrotum 

4.  The  deep  external  pudic  (sub- 
aponeurotic), passing  beneath  the 
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soending  branch  ;  a  few  small  branches  being  continued 
transversely  over  the  crureus  and  through  the  vastus  ex- 
ternus  to  the  bacli  part  of  the  femur,  just  below  the  great 
trochanter,  anastomosing  with  the  internal  circumflex, 
sciatic,  and  superior  perforating  arteries.  The  ascending 
branch  curves  around  the  upper  part  of  the  shaft  of  the 
femur  at  its  back  part,  beneath  the  trochanter  major,  pass- 
ing beneath  the  tensor  vaginas  femoris,  and  anastomosing 
with  the  internal  circumflex,  sciatic,  gluteal,  and  circum- 
flex iliac  arteries.  The  descending  branches  pass  behind 
the  rectus  femoris  to  the  outer  aspect  of  the  thigh,  sup- 
plying the  quadriceps  extensor. 

b.  Tlie  internal  circumflex  arises  frequently  from  the 
femoral  artery,  instead  of  from  the  profunda.  Soon  after 
its  origin  the  vessel  gives  off  an  internal  superficial  mus- 
cular branch  which  supplies  the  pectineus  and  the  super- 
ficial adductors.  The  main  trunli  continues  bacliward 
around  the  inner  side  of  the  femur,  between  the  pectineus 
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Fig.  5094. — Sargical  Anatomy  of  Femoral  Artery.     (After  MacCormac.) 

fascia  lata,  on  the  pectineus  and  adductor  longus,  to  the 
external  genitals. 

The  largest  branch  of  the  femoral  artery  is  : 

5.  The  Profunda  Femoris. — This  vessel,  as  already 
stated,  arises  from  the  external  and  posterior  aspects  of 
the  femoral  artery  in  Scarpa's  triangle,  from  one  and  a 
half  to  two  Inches  below  Poupart's  ligament.  It  passes 
downward  and  slightly  outward  upon  the  psoas  tendon 
and  upper  part  of  the  crureus,  and  then  curves  inward 
behind  the  femoral  artery,  separated  from  the  same  by 
the  profunda  and  femoral  veins.  Arrived  at  the  upper 
or  external  border  of  the  adductor  longus,  quite  close  to 
its  insertion  into  the  bone,  tlie  artery  passes  beneath  the 
muscle,  running  between  it  and  the  adductor  magnus, 
and  finally  perforating  the  latter — as  the  fourth  perforat- 
ing artery — a  little  above  the  adductor  foramen. 

The  upper  part  of  the  profunda  is  accompanied  by  a 
single  vein  which  lies  to  the  inner  side  and  joins  the  fe- 
moral vein. 

The  more  important  branches  of  the  profunda  artery 
are  the  following ; 

a.  2Vie  e.rternul  circumflex  arises  from  the  outer  side  of 
the  profunda,  passes  between  the  two  main  branches  of 
the  anterior  crural  nerve,  and  beneath  the  sartorius  and 
rectus  muscles,  and  divides  into  an  ascending  and  a  de- 
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and  psoas,  dividing  finally 
into  two  branches  which 
pass  to  the  back  part  of  the 
femur,  one  above,  the  other 
below  the  quadratus  femo- 
ris. The  artery  supplies 
muscular  branches  to  all 
the  adductors  and  to  the 
obturator  externus,  and  its 
terminal  branch  anasto- 
moses with  the  sciatic,  ex- 
ternal circumflex,  and  su- 
perior perforating  arteries, 
forming  the  so-called  "cru- 
cial anastomosis." 

As     the     vessel     winds 
around  the  neck  of  the  fe- 
mur an  articular  branch  to 
the  hip-joint  is  frequently 
given  off,  which  passes  beneath  the  transverse  ligament, 
along  the  round  ligament,  to  the  head  of  the  bone.     Other 
branches  perforate  the  capsule  and  pass  along  the  neck 
of  the  femur,  supplying  the  periosteum.     These  branches 
are  important  in  conveying  blood  to   the  head  of  the 
bone  in  cases  of  intra-capsular  fracture  of  the  neck  of 
the  femur. 

c.  The  perforating  arteries,  usually  three  in  number, 
are  given  off  from  the  profunda  as  this  vessel  passes  in 
front  of  and  between  the  adductors.  They  perforate  the 
adductor  muscles  close  to  their  insertion  into  the  linea 
aspera,  and  pass  backward  to  supply  the  posterior  muscles 
of  the  thigh. 

The  middle  perforating  artery  usually  supplies  the 
nutrient  artery  for  the  femur. 

6.  Mii.fcular  branches,  varying  in  number  and  size 
(two  to  seven),  are  given  off  from  the  superficial  femoral, 
supplying  chiefly  the  sartorius  and  vastus  internus. 

7.  The  anastomotica  magna  (art.  articularis  genu  su- 
prema)  arises  from  the  lower  portion  of  the  superficial 
femoral  in  Hunter's  canal,  and  perforates  the  anterior 
wall  of  this  canal  formed  by  the  tendinous  portion  of  the 
adductor  magnus.  The  vessel  divides  into  a  superficial 
and  a  deep  branch. 

The  superficial  branch  runs  in  front  of  the  adductor 
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magnus  and  beneath  the  sartorius,  accompanied  by  the 
internal  saphenous  nerve  to  the  fascia  and  integument 
covering  the  Internal  condyle. 
The  deep  branch  enters  the  substance  of  the  vastus  in- 


Fio.  B095.— Femoral  Artery  and  Branches.    (Aiter  Allen.) 

ternus,  anastomosing  with  tlie  superior  internal  articular 
and  anterior  tibial  recurrent  arteries.  A  branch  passes 
outward  above  the  articular  surface  of  the  femur,  to  an- 
astomose with  the  superior  external  articular  artery. 


The  obturator  artery  belongs  topographically  to  the 
pelvic  and  gluteal  regions.  A  few  of  its  terminal 
branches  pass  to  be  distributed  to  the  structures  of  the 
thigh.  After  emerging  from  the  obturator  canal  the  ves- 
sel divides  into  two  branches.  The  anterior  or  internal 
branch  passes  to  the  adductors,  anastomosing  with  the 
internal  circumflex  artery.  The  posterior  or  external 
branch  frequently  gives  an  articular  branch  to  the  hip- 
joint  and  passes  to  the  gluteal  region,  anastomosing  with 
the  sciatic  artery.  The  collateral  circulation,  after  liga- 
ture of  the  femoral  artery  immediately  below  Poupart's 
ligament,  is  chiefly  carried  on  by  means  of  these  anasto- 
moses. 

The  course  and  relations  of  ihe  femm-al  tein  have  been 
sufliciently  referred  to  in  speaking  of  the  artery.  In  the 
lower  half  frequently  two  ven£e  comitantes  accompany 
the  artery  besides  the  femoral  vein  proper,  a  fact  to  be 
borne  in  mind  in  applying  a  ligature  to  this  portion  of 
the  vessel. 

Nerxes. — The  deep  branches  of  the  anterior  crural 
nerve  are  : 

1.  Muscular  branches  to  the  pectlneus  and  to  the  differ- 
ent portions  of  the  quadriceps  extensor  ;  the  nerves  to  the 
vastus  externus  and  internus  supply  in  addition  articular 
filaments  to  the  knee-joint. 

2.  The  internal  or  great  saphenmis  nerce  accompanies 
the  femoral  artery  into  Hunter's  canal,  lying  in  front 
and  somewhat  to  the  outer  side  of  the  vessel.  Just 
above  the  adductor  foramen  the  nerve  quits  the  artery, 
passing  through  an  opening  in  the  anterior  wall  of 
Hunter's  canal,  usually  in  company  with  the  anastomot- 
ica  magna.  It  then  descends  vertically  beneath  the  sar- 
torius along  the  inner  side  of  the  knee,  piercing  the  deep 
fascia  and  becoming  subcutaneous  between  the  tendons 
of  the  sartorius  and  the  gracilis. 

The  obturator  nerve  is  derived  from  the  second,  third, 
and  fourth  lumbar  nerves,  and  supplies  the  obturator 
externus  and  adductor  muscles,  the  hip-  and  knee-joint, 
and  occasionally  the  integument  of  the  thigh  and  leg. 

The  branch  to  the  obturator  externus  is  usually  given 
off  within  the  pelvis,  and  emerges  with  the  main  trunk 
through  the  obturator  canal. 

Immediately  after  its  exit  from  the  pelvis  the  nerve 
divides  into  a  superficial  and  a  deep  branch. 

The  superficial  branch  descends  beneath  the  pectlneus, 
which  it  occasionally  supplies,  and  gives  branches  to  the 
adductor  longus,  brevis,  and  gracilis. 

This  anterior  or  superficial  branch  usually  furnishes  a 
cutaneous  filament  which  descends  along  the  inner  mar- 
gin of  the  adductor  longus,  and  communicates  opposite 
Hunter's  canal  with  the  internal  saphenous  and  internal 
cutaneous  nerves.  The  deep  or  posterior  branch  perfor- 
ates the  obturator  externus,  supplies  this  muscle  and  the 
adductor  magnus  and  minimus. 

Deep  lymphatics,  five  to  six  in  number,  accompany  the 
femoral  artery,  passing  between  the  popliteal  and  the  deep 
crural  glands  of  the  inguinal  region. 

B.  PosTEBioR  Region  of  'Thigh. — The  integument 
axLd  fascia  have  already  been  described  with  the  general 
anatomy  of  the  thigh.  Beneath  the  fascia  lata  is  found 
the  smaU  sciatic  n-erre,  a  branch  of  the  sacral  plexus, 
which,  after  emerging  from  the  pelvis  through  the  great 
sacro-sciatic  foramen  below  the  pyriformis  muscle,  de- 
scends beneath  the  glutseus  maximus,  supplying  the  same, 
and  then  beneath  the  fascia  lata  along  the  back  of  the 
thigh  to  the  popliteal  space.  The  nerve  in  its  course 
gives  off  several  cutaneous  filaments,  which  pierce  the 
fascia  lata  and  supply  the  integument  of  the  posterior 
part  of  the  thigh  and  gluteal  region. 

The  arteries  of  the  back  of  the  thigh  are  :  1.  The  sci- 
atic artery,  a  branch  of  the  internal  iliac,  giving  off  the 
comes  nervi  ischiadici,  inferior  gluteal  branches  to  the 
glutaeus  maximus,  muscular  branches  to  the  muscles  on 
the  posterior  aspect  of  the  hip,  a  coccygeal  branch  to  the 
coccygeal  region,  and  an  articular  branch  to  the  hip.  3. 
Terminal  branches  of  the  external  and  internal  circumflea; 
arteries  ;  and  3.  Terminal  branches  of  the  peiforatiTig  ar- 
teries already  described  with  the  profunda  femoris. 

The  veins  accompany  the  corresponding  arteries. 
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III.  Muscles  op  the  Posterior  Group. — 1.  The  M- 
eeps  arises  by  two  heads.  One,  the  long  head,  arises;  to- 
gether with  the  semiteudinosiis,  from  the  posterior  and 
external  portion  of  the  tuberosity  of  the  ischium.  The 
short  head  arises  from  the  middle  third  of  the  outer  lip 
of  the  linea  aspera.  The  two  portions  unite,  forming  the 
outer  hamstring  tendon,  and  are  inserted  into  the  head  of 
the  fibula. 

3.  The  semiiendiiwsus  arises  with  the  long  head  of  the 
biceps  from  the  tuberosity  of  the  ischium,  and  passes 
around  the  internal  condyle  of  the  femur  to  the  inner  as- 
pect of  the  shaft  of  the  tibia. 

3.  The  semimemi>rano8us  arises  from  the  anterior  por- 
tion of  the  tuberosity  of  the  ischium,  behind  the  quadra- 
tus  femoris,  above  and  to 
the  outer  side  of  the  bi- 
ceps and  semitendinosus, 
and  is  inserted  into  a 
groove  on  the  inner  and 
back  part  of  the  inner  tu- 
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berosity  of  the  tibia,  gain- 
ing its  median  position 
by  passing  in  front  of  the 
biceps  and  semitendino- 
sus. 

The  great  sciatic  nerve 
emerges  from  the  lower 
border  of  the  glutseus 
maximusand  passes  down 
the  back  of  the  thigh  be- 
tween the  trochanter  ma- 
jor and  the  tuberosity  of 

the  ischium,  under  cover  of  the  biceps.  At  about  the 
lower  third  of  the  thigh  the  nerve  divides  into  the  exter- 
nal and  internal  popliteal  nerves.  This  division  may, 
however,  take  place  at  any  point  between  the  sacral  plex- 
us and  the  lower  third  of  the  thigh. 

The  nerve  supplies  articular  branches  to  the  hip- joint 
and  muscular  branches  to  the  biceps,  semitendinosus,  and 
semimembranosus,  also  a  branch  to  the  adductor  magnus, 
in  its  course  along  the  back  of  the  thigh.  After  emerg- 
ing from  the  lower  border  of  the  glutseus  maximus,  the 
nerve  rests  on  the  adductor  magnus  with  the  biceps  exter- 
nally, and  the  semimembranosus  and  semitendinosus  in- 
ternally. The  nerve  is  imbedded  in  a  layer  of  loose  areolar 
tissue  which  extends  between  the  muscles  named  from  the 
great  sacro-sciatic  foramen  to  the  popliteal  space.  This 
loose  cellular  tissue  is  a  favorite  site  for  deep  abscesses, 
and  abscesses  which  form  within  the  pelvis  may  descend 
with  the  nerve  along  this  route  to  the  popliteal  space. 

The  great  sciatic  nerve  is  accessible  for  operation  in 
the  middle  line  of  the  thigh,  just  below  the  gluteo-femo- 
VoL.  VIII.— 35 


ral  crease,  midway  between  the  trochanter  major  and  the 
tuberosity  of  the  ischium.  The  muscular  guide  is  the 
biceps,  immediately  beneath  which  muscle  the  nerve  is 
found.  George  S.  Huntington. 

THYROIDECTOMY.  The  history  of  the  operations 
for  disease  of  the  thyroid  gland  dates  from  the  time  of 
Celsus,  who  spoke  only  of  cysts  of  the  gland  and  recom- 
mended either  extirpation  or  incision. 

CI.  Galenus,  Paulus  of  iEgina,  and  Albucasis  wrote 
of  the  extirpation  of  cysts  and  of  small  and  completely 
movable  strumata.  "  They  called  especial  attention  to  the 
injury  to  the  recurrent  laryngeal  nerves,  as  well  as  to  the 
larger  vessels  in  the  neck. 

In  the  thirteenth  century  Rulandus  recommended 
the  employment  of  the  seton  or  of  the  hot  iron,  as 
well  as  the  extirpation  of  the  capsule,  as  the  best  means 
against  a  return  of  the  struma. 

In  1652  Fabricius  Hildanus 
mentions  a  case  of  extirpation 
which  was  followed  by  imme- 
diate death. 

In  1716  Gottfried  Purmann 
advocated,  as  the  best  means 
of  arresting  the  growth  of  stru- 
mata, the  double  ligature  of  the 
afferent  vessels. 

In    the    eighteenth    century 
more  attention  was  paid  to  the 
internal   treatment   and  to  the 
use  of  ointments  than  to  opera- 
tive measures.     It  is  scarcely 
probable  that  any  formal  opera- 
tion was  performed,  as  we  find 
the  word  "  struma"  was  a  col- 
lective term  for  a  variety  of  tu- 
mors in  the  neck.     It  is  safe  to 
say  that  until  the  middle  of  the 
eighteenth  century  no  true  thy- 
roidectomy  (in    the    sense    in 
which  we  use  the  term)  had  been 
performed.      With  Laurentius 
Heister  (1682-1758)  came  a  new- 
era  in  the  treatment  of  strumata. 
He  mentions  several  methods, 
such  as  ligature  of  the  pedun- 
culated variety,  cauterization  of 
solid  nodules,  incision  and  cauterization  in  cystic 
nodules,  and  the  shelling  or  peeling  out  of  solid 
ones.     At  this  time,  1750,  Albert  Haller  first  re- 
ferred to  the  compression  of  the  trachea  in  stru- 
mata. 

In  1770  Benjamin  Gooch  first  described  an  ex- 
tirpation of  the  thyroid  gland,  and  in  1771  A.  T. 
Vogel  described  the  first  typical  partial  extirpa- 
tion of  the  thyroid  gland  with  ligature  of  the 
afferent  vessels.  In  1791  Desault  reported  the 
first  typical  half  extirpation  with  recovery,  and 
in  1800  J.  A.  W.  Hedenus  performed  the  first 
total  extirpation  with  recovery.  Haussleuthner,  in  1810, 
called  attention  to  the  mental  disturbance  following  de- 
struction of  the  thyroid  gland. 

V.  Walther  recommended,  in  1814,  the  ligature  of  the 
superior  thj'roid  arteries  in  the  treatment  of  aneurismal 
strumata. 

In  1834  K.  J.  Beck  gave  a  very  succinct  account  of 
the  method  of  extirpation,  with  all  the  .surgical  and  ana- 
tomical details,  including  a  description  of  the  ligature  of 
the  thyroid  arteries. 

From  18.50-1875  von  Bruns,  Schuh,  Billroth,  Luecke, 
Kocher,  Rossander  (1874-1875),  and  Greene  (1871)  con- 
tributed mostly  to  the  advancement  of  the  operation. 

From  1875  to  1886  Luecke,  Kocher,  Hopmann,  Kuster, 
Albert,  Billroth,  Wolfler,  Rose,  Liebrecht,  Reverdin,  and 
Socin  were  the  most  prominent  in  advancing  the  opera- 
tive measures  for  the  relief  of  strumata.  We  can  thus 
see  how  slowly  the  operation  has  advanced  from  an  inci- 
sion for  cysts  to  what  we  now  consider  a  safe  and  thor- 
oughly studied  operation,  such  a  method  of  operation  aa 
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is  practised  by  Mikulicz,  Koclier,  Rose,  Billrotli,  or  Lie- 
brecht. 

Although  we  must  admit  that  the  good  results  to-day 
are  largely  due  to  the  care  which  we  bestow  upon  the 
treatment  of  the  wound,  we  must  not  overlook  the  fact 
that  the  "  technique  "  of  the  operation  is  important  and  is 
to  be  ruled  by  two  principles  :  the  one,  complete  control 
of  bleeding,  the  other,  the  avoidance  of  any  injury  to  the 
recurrent  laryngeal  nerve.  Both  principles  depend  upon 
an  accurate  knowledge  of  the  anatomy  of  this  region. 
In  no  other  region  are  the  irregularities  in  the  blood- 
supply  so  great  as  in  this  very  organ.  As  a  general  rule 
the  vessels  can  be  followed  regularly. 

The  superior  horns  of  both  lateral  lobes  are  supplied 
by  the  superior  thyroid  artery  from  the  external  carotid 
artery,  which,  when  the  isthmus  is  present,  anastomoses 
with  the  artery  of  the  opposite  side  along  its  upper  bor- 
der, forming  a  superior  communicating  branch.  The 
inferior  horns  of  the  lateral  lobes  are  supplied  by  the  in- 
ferior thyroid  arteries  from  the  subclavian. 

In  addition  to  these  we  have  the  arteria  thyroidea  ima 
from  the  aorta,  the  innominate,  or  branches  of  either, 
which  supplies  when  present  (in  about  ten  per  cent,  of 
the  cases)  the  lower  portion  of  the  isthmus  and  the  inner 
surface  of  the  inferior  lobes.  The  veins  are,  however, 
more  numerous,  larger,  and  of  more  importanee  than  the 
arteries,  and  an  exact  knowledge  of  them  is  necessary  in 
order  to  carry  out  a  bloodless  operation. 

After  division  of  the  skin  and  the  platysma  muscle 
we  find  the  venae  subcutanese  colli.  They  lie  in  the  su- 
perficial fascia  and  form  an  irregular  plexus  between  the 
vena  maxillaris  externa  (facialis  anterior)  and  facialis 
communis  above,  and  the  jugularis  externa  below.  Of 
these,  three  branches  require  special  mention.  The  jug- 
ularis  externa,  beginning  above  from  branches  communi- 
cating with  the  vena  facialis  posterior  and  vena  occipitalis, 
and  ending  below  at  the  junction  of  the  vena  jugularis 
interna  or  subclavia,  or  either  one  of  them,  lies  upon  the 
outer  border  of  the  sterno-cleido-rriastoideus  muscle  and 
comes  into  notice  only  when  the  superior  horns  are 
greatly  enlarged  and  the  oblique  incision  has  been  used 
for  the  extirpation  of  the  tumor.  If  such  be  the  case,  it 
must  be  divided  between  two  ligatures.  The  venae  jug- 
ulares  anteriores,  a  pair  of  veins  united  by  a  transverse 
branch  near  the  hyoid  bone,  and  receiving  branches  from 
the  venae  submentales,  pass  downward  along  the  median 
line,  gradually  diverging  until  they  reach  the  anterior 
border  of  the  sterno-cleido-mastoid  muscle,  where  they 
join  the  venae  jugulares  obliquse,  and  with  them  pass  be- 
neath this  muscle,  emptying  into  the  vena  subclavia  or 
vena  jugularis  interna  or  externa.  The  vena  jugularis 
obliqua,  beginning  above  from  branches  of  the  vena  faci- 
alis communis,  or  vena  thyroidea  superior,  runs  along 
the  inner  border  of  the  sterno-mastoid  muscle  until  it 
meets  and  joins  the  vena  jugularis  anterior.  It  also  con- 
tinues by  a  branch  across  the  median  line,  which  unites 
with  a  similar  branch  from  the  opposite  side.  This 
transverse  branch  occurs  at  a  variable  distance  above  the 
incisura  sterni.  After  division  of  these  subcutaneous 
veins  and  their  ligature  the  sterno-hyoid,  sterno-thyroid, 
and  omo-hyoid  muscles  are  to  be  divided  upon  a  director, 
especially  in  all  strumata  of  any  size.  The  struma  is 
now  exposed,  with  its  large  veins  upon  and  within  its  ex- 
ternal capsule.  Without  disturbing  the  tumor  one  pro- 
ceeds to  ligate  the  ai-teries  and  veins  of  the  thyroid  Itself. 
Of  these  the  first  is  the  vena  thyroidea  superior,  which 
has  the  position  and  course  of  the  artery  of  the  same 
name.  It  can  be  ligated  with  the  artery  in  one  ligature. 
A  second  branch  which  should  be  ligated  is  the  branch 
of  this  vein  which  communicates  with  a  branch  from  the 
opposite  side,  along  the  upper  border  of  the  isthmus, 
forming  the  superior  thyroid  communicating  branch. 
This  branch  does  not  communicate  with  that  of  the  op- 
posite side  when  the  isthmus  is  wanting.  Its  ligation  is 
necessary,  for  it  often  receives  a  branch  from  the  venae 
jugulares  anteriores.  A  third  branch  requiring  ligation 
Is  the  vena  thyroidea  superior  accessoria,  which  is  found 
upon  the  external  border  of  th^  lateral  lobe  at  a  variable 
distance  below  the  vena  thyroidea  superior.     It  empties 


into  the  vena  jugularis  interna  and  its  branches  receive 
the  blood  from  the  anterior  surface  of  the  superior  horn 
of  the  lateral  lobes.  When  the  veins  in  any  struma  are 
marked,  we  generally  find  some  important  veins  at  the 
lower  surface  of  the  struma.  These  are  the  venae  thy- 
roideae  imse.  The  left  is  often  small,  and  ends  in  the  vena 
anonyma  sinistra.  The  right  is  larger,  and  ends  in  the 
vena  anonyma  dextra  or  sinistra.  They  receive  the 
blood  from  the  lower  border  of  the  isthmus  and  from  the 
inner  and  anterior  surface  of  the  inferior  horns.  They 
often  form  a  large  plexus  in  front  of  the  trachea  and 
communicate  with  the  venae  thyroideae  inferiores.  Their 
ligation  is  necessary,  and  is  to  be  done  below  the  isthmus 
in  front  of  the  trachea. 

The  next  veins  of  importance  are  the  venae  thyroidese 
inferiores.  They  receive  the  blood  from  the  posterior 
surface  of  the  inferior  horn  of  the  lateral  lobe.  They 
are  often  wanting,  and  when  this  is  the  case  the  venae 
thyroideae  inferiores  accessoriae  are  correspondingly  en- 
larged. 

The  venae  thyroideae  inferiores  accessorise  correspond 
to  the  venae  thyroidese  superiores  accessoriae,  and  are 
situated  at  a  point  above  the  venae  thyroideae  inferiores, 
having  a  more  transverse  course  in  the  neck.  They  re- 
ceive the- blood  likewise  from  the  posterior  surface  of  the 
inferior  horns  of  the  lateral  lobes,  and  join  the  lower 
portion  of  the  venae  jugulares  internae.  This  vein  is  al- 
ways very  large  when  the  vena  thyroidea  inferior  upon 
the  same  side  is  wanting.  Moreover,  both  of  these  veins 
may  be  wanting,  and  the  whole  mass  of  venous  blood 
from  the  inferior  horns  may  be  carried  through  the  venae 
thyroideae  imae,  which  latter  are  by  far  the  most  impor- 
tant of  the  venous  branches  found  in  this  region  of  the 
neck.  The  next  important  step  after  the  ligature  of  the 
arteries  and  veins  is  the  avoidance  of  any  injury  to 
the  recurrent  laryngeal  nerve.  Wolfler  first  drew  atten- 
tion to  this  point,  and  it  is  not  difiicult  to  avoid  the  nerve, 
if  one  remembers  the  relation  of  the  inferior  thyroid  ar- 
tery to  the  nerve  at  the  time  of  ligation.  Before  ligation 
one  must  secure  its  complete  isolation,  and  must  not 
ligate  near  the  trachea. 

From  the  aorta,  or  the  innominate  artery,  the  nerve 
advances  laterally  parallel  to,  and  slightly  in  front  of, 
the  posterior  end  of  the  tracheal  rings  behind  the  venous 
plexus  of  the  inferior  thyroid,  and  accessory  inferior 
thyroid  veins  on  the  posterior  surface  of  the  struma. 
Here  it  is  very  necessary  to  avoid  the  nerve,  and  in  order 
to  accomplish  it,  one  must  keep  close  to  the  capsule  of 
the  gland.  This  is  especially  demanded  in  the  neighbor- 
hood of  the  isthmiis,  for  it  is  just  here  that  the  union  is 
very  intimate,  and  any  unguarded  incision  or  ligation  of 
arteries  may  be  attended  with  injury  to  the  nerve.  This 
is  the  reason  why  in  the  operation  onesecures  at  first  a  com- 
pletely bloodless  wound  before  attempting  a  separation  of 
the  struma  from  the  trachea.  The  relation  of  the  infe- 
rior thyroid  artery  to  the  nerve  is  that,  in  its  course  from 
the  thyroid  axis,  it  passes  transversely  and  slightly  as- 
cending in  the  neck,  lying  at  first  upon  the  outer  side  of 
the  nerve,  then  behind  it,  and  when  it  reaches  the  tra- 
cheal rings  ascends  upon  its  internal  surface  and  divides 
there  into  its  branches  to  supply  the  posterior  surface 
of  the  lateral  lobe.  When  the  artery  divides  into  its 
branches  early  in  its  course,  some  of  them  will  pass  over 
the  nerve,  while  the  rest  pass  behind  it.  On  this  account 
one  must  tie  the  artery  either  close  to  the  gland  at  its 
point  of  division,  or  with  a  double  ligature  on  the  lateral 
surface  of  the  lobe  before  it  has  come  in  close  relation- 
ship with  the  nerve.  All  haste  or  tearing  of  the  tissue 
in  this  neighborhood  must  be  avoided,  for  in  such  a 
procedure  one  runs  great  risk  of  injuring  the  nerve. 

Having  gone  over  the  more  important  points  in  the 
anatomy  of  the  venous,  arterial,  and  nervous  supply,  we 
will  describe  the  operation,  dividing  it  into  three  steps  : 

1.  Exposure  of  the  struma,  i.e.,  the  mode  of  incision 
■and  the  tissues  cut. 

3.  Isolation  of  the  lateral  lobes  with  the  ligature  of  the 
vessels. 

3.  Separation  of  the  lateral  lobes  and  isthmus  from  the 
trachea  or  oesophagus. 
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Of  the  various  incisions  used  in  the  operation  of  thy- 
roidectomy, we  prefer  that  of  Kocher  to  the  median  in- 
cision or  to  that  carried  along  the  anterior  border  of  the 
sterno-mastoid  muscle.  The  advantages  gained  by  Ko- 
cher's  incision  are  that  it  allows  a  more  perfect  and  com- 
plete survey  of  the  whole  field  of  the  operation,  and  an 
excellent  chance  to  ligate  the  veins  and  artei'ies  with- 
out difficulty. 

This  incision  commences  at  the  manubrium  sterni  in 
the  median  line,  and  ascends  as  far  as  the  cricoid  carti- 
lage. This  portion  of  the  incision  divides  the  skin  and 
superficial  fascia,  and  avoids  the  veins,  with  the  excep- 
tion of  the  smaller  anastomoses  between  the  oblique 
jugular  veins,  which,  as  a  general  thing,  lie  just  above 
the  incisura  sterni.  The  upper  portion  of  the  incision 
passes  f  i-om  the  cricoid  cartilage  upward  and  outward  to- 
ward the  anterior  border  of  the  sterno-mastoid  muscle, 
until  one  arrives  at  the  upper  limit  of  the  lateral  lobe. 
The  advantages  ofEered  by  this  mode  of  incision  over  the 
median  and  that  along  the  anterior  border  of  the  sterno- 
mastoid  muscle  are  the  more  perfect  exposure  of  the 
trachea  where  the  thyroid  gland  is  attached,  and  of  the 
inner  surface  of  the  inferior  horn  of  the  lateral  lobe 
where  the  large  veins  are  present,  which,  in  goitre  plan- 
geant  (struma  substernalis),  must  be  rendered  free  for 
ligature.  In  addition,  the  upper  oblique  portion  of  the 
incision,  besides  dividing  the  skin  and  platysma  muscle, 
crosses  the  anterior,  oblique,  or  external  jugular  veins 
transversely,  or  at  least  obliquely,  so  that  they  may  be 
easily  secured  with  double  ligatures  before  proceeding 
further  with  the  operation.  The  sterno-hyoid,  sterno- 
thyroid, and  omo-hyoid  muscles  are  now  divided  upon  a 
director  in  the  line  of  the  oblique  portion  of  the  incision. 

By  the  use  of  blunt  hooks  in  the  outer  portion  of  the 
wound  these  muscles,  together  with  the  sterno-mastoid 
muscle,  are  drawn  outward,  and  the  lateral  lobe  is  com- 
pletely exposed,  so  that  the  veins  and  arteries  supplying 
it  may  be  easily  secured  before  proceeding  to  the  isola- 
tion of  the  tumor  from  the  surrounding  parts. 

To  do  this  we  at  first  follow  the  inner  border  of  the 
lateral  lobe  to  its  highest  portion,  so  as  to  ligate  with  a 
double  ligature  the  superior  thyroid  artery  and  vein  as 
near  to  the  main  trunk  as  possible.  They  can  be  ligated 
together  and  need  not  be  isolated  from  one  another  for 
the  ligature.  From  this  portion  we  descend  upon  the 
outer  border  of  the  lateral  lobe  until  we  meet  with  the 
accessory  superior  thyroid  vein,  when  it  is  present,  and, 
after  the  application  of  a  double  ligature,  divide  it.  The 
superior  communicating  thyroid  vein  upon  the  upper 
border  of  the  isthmus  is  next  ligated,  together  with  the 
artery,  should  the  latter  be  present.  The  upper  half  of 
the  lateral  lobe  is  now  free  from  all  vascular  connection, 
and  with  the  finger  one  can  easily  strip  from  it  the  loose 
connective-tissue  capsule  in  which  it  lies.  It  is  now 
raised  as  much  as  possible  with  the  fingers  alone,  or  when, 
as  in  substernal  strumata,  dyspnoea  is  impending,  with  a 
strong  pair  of  blunt  forceps.  We  have  thus  a  perfect 
view  of  the  vena;  thyroidete  imte,  which  are  often  large 
and  must  be  ligated  with  double  ligatures  in  more  than 
one  place  so  as  to  shut  off  all  blood  from  the  inferior 
communicating  thyroid  vein.  This  is  easily  accom- 
plished, and  we  follow  the  lower  border  of  the  lateral 
lobe,  meeting  the  inferior  thyroid  vein,  which  we  ligate 
with  double  ligatures.  Proceeding  along  the  outer  border 
of  the  lobe,  we  meet  the  inferior  accessory  thyroid  vein, 
which  we  likewise  ligate.  The  struma  is  at  this  stage  at- 
tached only  at  its  pedicle,  i.e.,  at  the  isthmus  on  the  upper 
trachea]  rings.  It  is  raised  completely  from  the  under- 
lying tissues,  and  turned  upon  itself  toward  the  median 
line  of  the  neck  and  held  in  this  position  by  the  hand  of 
an  assistant.  We  proceed  to  look  for  the  inferior  thyroid 
artery,  which  we  find  in  the  lower  angle  of  the  wound. 
It  is  secured  by  a  double  ligature  as  near  as  possible  to 
the  point  where  it  is  passing  behind  the  common  carotid 
artery.  This  is  not  ditflcult,  for  from  its  transverse  or 
oblique  course  it  is  readily  distinguished.  Its  isolation 
must  be  carefully  done,  and  the  ligatures  must  enclose 
only  the  artery  itself.  This  being  accomplished,  we  pro- 
ceed to  separate  the  tunica  propria  of  the  gland  from  the 


tissue  covering  the  posterior  surface  until  we  reach  the 
isthmus.  It  is  necessary  in  this  region  to  keep  close  to 
the  gland  in  order  to  avoid  the  recurrent  laryngeal  nerve 
as  well  as  the  vessels  entering  the  posterior  surface  of 
the  gland.  Having  ligated  such  arteries  as  bleed  in  this 
neighborhood,  we  have  only  the  isthmus  left  to  manage. 
This  we  do  in  one  of  two  ways.  Either  the  isthmus  is 
completely  separated  from  the  trachea  with  the  knife, 
and  such  arteries  as  bleed  are  caught  with  clamps,  or  we 
keep  out  of  the  way  of  the  nerve,  the  artery,  and  the 
trachea  by  making  use  of  Mickulicz's  method  of  avoiding 
any  injury  to  these  structures.  This  method  consists  in 
fastening  the  struma  with  a  clamp,  and  by  squeezing  out 
the  glandular  portion  of  the  struma  he  leaves  a  pedicle 
which  consists  only  of  the  tunica  propria  of  the  gland. 
This  pedicle,  which  is  made  at  a  point  where  the  gland  is 
■not  attached  to  the  trachea,  can  be  subsequently  treated 
just  as  in  the  case  of  ovarian  tumors. 

By  either  procedure  the  nerve  is  safely  avoided. 
Kocher  had  in  1883  twenty  cases,  of  which  sixteen 
showed  no  paresis  of  the  nerve  by  laryngoscopic  ex- 
amination. In  one  case  the  nerve  was  paralyzed  before 
the  operation.  In  two  cases,  though  no  hoarseness  re- 
mained after  the  operation,  the  patients  were  not  sub- 
jected to  a  laryngoscopic  examination.  In  one  the  voice 
remained  weak,  though  otherwise  perfect,  after  the  op- 
eration. In  this  case,  also,  no  laryngoscopic  examina- 
tion was  made.  In  the  322  cases  reported  by  Liebrecht, 
section  of  the  recurrent  laryngeal  nerves  was  certain  in 
9  cases  and  doubtful  in  4  cases. 

This  incision  (Kocher's)  sulfices  in  many  cases  of  total 
extirpation.  Should  it  not  be  suflicient,  one  can  add  a 
second  similar  to  the  upper  portion  of  the  first  incision, 
making  a  Y-shaped  incision.  This  is  to  be  preferred  to 
the  V-  or  T-shaped  incision,  as  it  produces  less  injury  to 
the  skin  with  a  more  perfect  exposure  of  the  field  of  op- 
eration. Should  tracheotomy  be  performed  in  this  op- 
eration ?  Rose  prefers  it  in  order  to  avoid  the  mediasti- 
nitis,  in  cases  of  dyspnoea,  for  the  orthopaedic  treatment 
of  the  deformed  and  softened  trachea,  and  to  render  the 
operation  easier.  Wolfler  raises  as  an  objection  to  this 
the  fact  that  of  48  cases  in  Billroth's  Klinik  just  those 
cases  did  badly  in  which  tracheotomy  was  performed.  Of 
these,  43  were  not  tracheotomized,  and  all  lived  ;  5  were 
tracheotomized,  and  3  of  them  died.  Kocher  adds  also 
43  cases,  in  which  tracheotomy  was  performed  in  4  cases  ; 
3  of  these  4  died.  It  is  impossible,  when  tracheotomy 
has  been  performed,  to  keep  the  wound  aseptic.  The 
air  and  mucus  from  the  trachea  escape  easily  beneath  the 
dressing  and  infect  the  wound.  On  the  other  hand  one 
must,  when  tracheotomy  has  been  performed,  prevent  the 
escape  of  the  discharges  from  the  wound  into  the  trachea, 
where,  decomposition  occurring,  a  septic  bronchitis  and 
broncho-pneumonia  will  certainly  result.  If  one  must 
perform  tracheotomy,  it  is  better  to  make  use  of  the  open 
treatment.  The  mediastinitis  for  the  avoidance  of  which 
the  tracheotomy  (Rose)  is  performed  occurs  only  when 
sepsis  is  present  in  the  wound.  The  best  means  of  avoid- 
ing this  or,  at  least,  of  avoiding  a  factor  in  its  produc- 
tion, is  not  to  open  the  trachea.  Moreover,  it  is  not  yet 
thoroughly  determined  whether  the  tracheal  cannula  is 
able  to  restore  the  trachea  to  its  proper  shape.  Rose  has 
certainly  obtained  the  honor  of  calling  attention  to  the 
inflammatory  softening  of  the  tracheal  rings  and  the  con- 
sequent scabbard-shaped  (sabelscheidenformig)  contour, 
as  well  as  the  angular  bend  in  the  wall  of  the  trachea  re- 
sulting from  atmospheric  pressure  or  from  movements 
of  the  head  and  neck,  when  the  struma  has  been  removed. 

This  condition  he  explains  by  showing  how,  when  the 
trachea  and  larynx  are  removed  from  the  body  and  sus- 
pended, the  larynx  being  downward,  the  softened  tra- 
chea will  form  a  sharp  angle  at  the  point  of  softening 
while  the  healthy  trachea  hangs  straight  or  with  a  gentle 
curve.  Kocher  has  shown  that  the  same  will  occur  in 
the  healthy  trachea  at  the  point  where  tracheotomy  has 
been  performed,  and  says  that  as  the  cartilages  will  only 
unite  by  connective  tissue,  the  same  conditions  and  dan- 
gers will  exist  after  tracheotomy  as  are  present  in  a 
trachea  softened  by  strumata.      Tracheotomy  is  to  be 
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avoided  in  this  operation,  and  performed  only  ivliere  im- 
mediate danger  of  suffocation  exists.  Such  danger  is 
generally  due  to  stenosis  of  the  trachea  from  the  press- 
ure of  substernal  strumata,  or  to  severe  tracheitis  or  a 
double  paralysis  of  the  recurrent  nerves.  In  all  cases  it 
is  best  to  delay  the  tracheotomy  as  long  as  possible,  allow- 
ing an  assistant  to  press  with  the  finger  upon  the  trachea 
from  before  backward,  maintaining  thus  an  oval  or  round 
lumen  and  giving  a  free  ingress  to  the  air.  This  pro- 
cedure is  continued  until  the  operation  is  finished,  when, 
if  the  rings  are  not  softened  to  the  last  degree,  and  if  the 
head  is  fixed,  the  danger  will  not  recur.  It  is  proposed 
also  to  sew  the  walls  of  the  trachea  to  the  adjoining 
muscles  or  soft  parts  in  order  to  give  the  necessary  sup- 
port to  the  trachea  and  thus  secure  more  perfect  asepsis 
in  the  wound,  rather  than  to  tracheotomize  the  patient, 
with  the  necessary  danger  of  subsequent  infection. 

During  the  operation  many  complications  can  occur, 
and  of  these  the  hsemorrhage  deserves  attention.  This 
takes  place  if,  during  the  isolation  of  the  struma,  we 
omit  to  tie  all  veins  and  arteries  with  a  double  ligature. 
Excessive  bleeding  occurs  if  we  accidentally  injure  the 
capsule  of  the  gland  with  sharp  hooks  or  forceps.  It  is 
best  not  to  use  such  instruments,  but  to  confine  oneself 
to  blunt  instruments  and  the  finger  for  raising  or  turning 
the  struma. 

If  haemorrhage  does  occur  from  the  extra-capsular 
vessels  they  are  to  be  compressed  immediately  by  the 
finger,  and  subsequently  caught  with  artery  clamps  be- 
yond the  finger.  They  can  then  be  tied  or  the  forceps 
can  be  left  hanging  in  the  wound  until  the  operation  is 
completed.  The  possibility  of  the  entrance  of  air  into 
the  vein  is  thus  best  avoided.  Another  complication  lia- 
ble to  occur  during  the  operation  is  a  sudden  asphyxia. 
This  is  due  either  to  a  paralysis  of  the  recurrent  laryn- 
geal nerves  as  the  result  of  injury  from  the  knife  or  for- 
ceps (some  maintain  that  the  same  result  will  occur 
when  too  strong  or  too  long-continued  solutions  of  car- 
bolic acid  are  used  upon  the  wound),  or  to  a  sudden 
closure  of  the  trachea  either  from  torsion  or  from  com- 
pression of  its  wall  due  to  too  forcible  dragging,  raising 
or  turning  of  the  whole  struma  or  one  lobe  during  its 
isolation,  or  to  deformation  of  the  trachea  by  which  its 
walls  are  approximated  to  one  another  and  its  lumen  is 
diminished  in  size  as  a  consequence  of  the  long-con- 
tinued pressure  of  the  struma.  Lastly,  as  a  cause  we 
have  the  softening  and  disappearance  of  the  cartilagi- 
nous rings  (Rose),  in  which  case  the  trachea  is  practically 
a  membranous  tube  whose  walls  collapse  from  atmos- 
pheric pressure  as  soon  as  the  support  given  them  by  the 
struma  is  removed.  Some  deny  this  complete  absorption 
of  the  tracheal  rings,  yet  preparations  show  it  sufficiently 
well  to  demand  a  belief  in  its  existence. 

More  frequently,  however,  the  compression  of  the  walls 
of  the  trachea  occurs,  and  in  this  case  the  slightest  lateral 
deviation  of  the  head  and  neck  results  in  an  angular  bend 
in  the  wall  and  a  complete  closure  of  the  lumen. 

Such  deformity  in  the  trachea  occurs  more  frequently 
from  approximation  of  the  lateral  than  from  that  of  the 
anterior  and  posterior  walls,  or  from  a  sinking  in  on  one 
side  only.  Should  such  an  accident  occur  it  is  not  abso- 
lutely necessary  to  perform  tracheotomy,  for  we  can 
make  use  of  Kocher's  method  for  re-establishing  the 
form  to  the  trachea.  This  method  consists  in  passing  a 
suture  through  one  lateral  wall  of  the  trachea  without 
injuring  the  mucous  membrane,  then  over  the  .anterior 
surface  of  the  trachea  and  through  the  lateral  wall  of  the 
opposite  side.  The  ends  of  the  suture  are  then  drawn 
tightly  and  tied  over  the  anterioi'  surface.  In  this  way 
the  lateral  walls  are  drawn  away  from  one  another,  the 
sharp  anterior  angle  is  pushed  backward,  and  the  rounded 
form  of  the  trachea  re-established.  In  cases  of  complete 
absorption  of  the  tracheal  rings  and  in  bilateral  paraly- 
sis of  the  recurrent  nerve,  tracheotomy  is  demanded. 
Unilateral  paralysis  produces  only  a  hoarseness  in  the 
voice  or  breathing,  and,  according  to  Wolfler,  in  addition 
to  this  symptom,  there  occur  frequent  attacks  of  chok- 
ing, as  a  result  of  the  oblique  position  of  the  epiglottis 
and  the  insufficient  closure  of  the  aditus  ad  laryngem. 


Other  than  this  it  does  not  demand  our  attention.  In- 
jury to  the  oesophagus  may  occur  in  the  extirpation 
either  of  malignant  strumata  or  of  retro-oesophageal  stru- 
mata in  case  the  operation  is  not  carefully  done.  This 
separation  of  the  struma  from  the  cesophagus  is  gener- 
ally easily  accomplished,  but  where  the  capsule  is  closely 
adherent  to  the  cesophagus  the  struma  must  be  divided 
near  it  and  the  parenchyma  scraped  out,  leaving  the  cap- 
sule intact  and  attached  to  the  wall  of  the  oesophagus. 

The  indication  for  the  operation  of  thyroidectomy, 
either  partial  or  complete,  can  be  said  to  exist  in  cases 
in  which  mild  therapeutic  measures  cannot  be  used  or 
in  which  such  remedies  have  been  shown  to  be  of  no 
avail,  and  when  the  symptoms  demand  speedy  measures 
for  their  relief.  Formerly  the  cosmetic  eSect  was  con- 
sidered an  indication  for  the  operation.  Julliard,  Rev- 
erdin,  and  Kocher,  however,  have  shown  that  the  ex- 
tirpation of  this  gland  is  followed  by  after-effects  upon 
the  general  organism  ;  that  in  young  people  a  condition 
of  cretinism  with  cachexia  strumipriva,  as  well  as  tetany 
(Billroth),  is  often  observed.  Complete  extirpations  are 
reserved  for  those  eases  which  give  dangerous  symptoms 
of  impending  strangulation,  and  in  this  group  are  classed 
sarcomatous  or  carcinomatous  strumata,  and  strumitis 
diffusa  with  numberless  disseminated  pus-cavities  in  the 
gland.  Further,  we  may  include  struma  retro-pharyngea, 
retro-oesophagea,  retro-sternalis,  and  struma  circularis 
which  surrounds  both  trachea  and  cesophagus.  Finally, 
we  include  also  stnima  bilobaris,  which  by  its  pressure 
upon  the  trachea  deforms  it,  narrows  it  in  its  lateral  di- 
ameter, softens  its  rings,  or  so  twists  it  upon  its  axis  as  to 
deform  and  diminish  the  size  of  its  lumen,  and,  partly 
through  this  mechanical  pressure  and  partly  through  the 
pressure-paralysis  of  the  recurrent  nerves,  causes  the  dan- 
ger of  suffocation. 

In  all  cases  of  partial  involvement  of  the  thyroid  the 
removal  should  be  partial,  so  far  as  concerns  the  gland. 
In  this  way  the  sequelae  are  more  completely  and  effect- 
ually excluded.   . 

The  mortality  following  the  operation  of  thyroidectomy 
has  been  steadily  lowered  since  1850. 

According  to  Suskiud  and  Wolfler  the  mortality  of  all 
cases  operated  upon  prior  to  1850  was  forty-one  per  cent. 
Kocher  gives  as  the  death-rate  up  to  the  year  1877,  com- 
prising 146  cases,  a  percentage  of  21.2  per  cent.  From 
1877  to  1883  there  were  28  cases  of  malignant  struma 
with  16  fatal  cases,  giving  a  mortality  of  57.1  per  cent.  ; 
and  240  non-malignant  cases  with  28  deaths,  a  mortality 
of  11.6  per  cent. 

In  1883,  in  the  clinic  at  Berne,  there  were  48  cases  in 
which  thyroidectomy  was  ■  performed,  with  3  deaths ; 
mortality,  6.9  per  cent.  Of  these  43  cases  4  were  ma- 
lignant strumata,  with  1  death  ;  mortality,  25  per  cent. 
The  remaining  39  were  non-malignant  in  nature,  with  2 
deaths  ;  mortality,  5.1  per  cent.  Zesas  reports  50  cases 
from  1880  to  1887,  with  2  deaths  ;  mortality,  4.1  per  cent. 
Liebrecht  gives  a  table  of  322  thyroidectomies  for  benign 
goitre,  with  a  mortality  of  7.92  per  cent.  Braun  and 
Rotter  together  report  50  cases  with  30  deaths,  a  percent- 
age of  about  sixty. 

Kocher,  in  summing  up  his  cases  for  the  last  five  and 
one-half  years,  gives  250  cases  with  6  deaths ;  2.4  per 
cent.  Of  these  there  were  3  in  20  cases  of  malignant  dis- 
ease, and  1  in  5  cases  of  Basedow's  disease.  Leaving 
these  out,  we  have  for  simple  goitre  0.8  per  cent.  Of 
the  two  remaining,  one  was  a  death  from  ethylene-poi- 
soning,  the- other  was  in  the  last  stage  of  asphyxia  when 
operated  upon. 

As  to  the  development  of  cachexia  strumipriva,  we  find 
that  the  largest  collection  of  cases  was  made  by  the  Clin- 
ical Society  of  London.  This  report  comprises  277  cases 
of  total  thyroidectomy  in  all.  In  22  cases  the  goitre  re- 
turned, or  hypertrophy  of  the  accessory  thyroid  glands 
followed.  In  these  no  symptoms  occurred.  In  186 
cases  no  symptoms  of  cachexia  strumipriva  were  present, 
although  no  such  recurrence  of  the  goitre  took  place,  nor 
was  there  any  observable  compensatory  hypertrophy  of 
accessory  thyroid  glands.  In  69  cases  there  were  symp- 
toms present  suggestive  of  cachexia  strumipriva.     We 
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have  thus  69  cases  in  186  in  which  no  recurrence  of  the 
goitre  nor  any  hypertrophy  of  accessor}'  glands  was 
found,  and  yet  in  these  there  were  symptoms  of  cachexia 
strumipriva.in  thirty-three  per  cent.  In  partial  thyroid- 
ectomy we  find  that  in  550  cases  symptoms  were  present  6 
times  ;  one  per  cent. 

These  symptoms  appear  clinically  in  two  forms.  The 
first  form  comprises  all  those  cases  in  which  the  symp- 
toms are  well  marked.  The  second  form  embraces  those 
cases  in  which  only  a  few  of  the  symptoms  are  present 
and  these  symptoms  are  not  permanent,  but  disappear  in 
from  three  to  four  months.  Such  cases  have  been  ob- 
served by  Julliard,  Reverdin,  Baumgartner,  and  Zesas. 
Such  symptoms  are  seen  mostly  in  the  mental  sphere. 
The  patients  become  inattentive,  falling  asleep  when  talk- 
ing to  anyone,  and  showing  slowness  in  all  mental  actions. 

If  we  seek  for  a  cause  of  these  transitory  symptoms 
following  the  operation,  we  shall  most  probably  find  it  in 
the  fact  that  the  portion  of  the  gland  remaining  after  the 
operation  was  not  sufiicient  to  carry  on  the  function  of 
the  gland,  and  only  when  it  hypertrophied  did  we  find 
any  diminution  in  the  symptoms.  Such  an  ofiice  might 
be  carried  on  by  the  accessory  thyroid  glands,  and  Streck- 
heisen,  Zuckerkandl,  and  Gruber  have  shown  that  these  ac- 
cessory glands  are  by  no  means  uncommon.  These  are 
divided,  according  to  their  position,  into  superior  and  infe- 
rior median,  lateral,  and  posterior  glands.  Of  these,  care- 
ful observations  have  been  made  on  the  median  glands 
only.  The  superior  median  arise  from  the  processus  pyra- 
midalis,  either  being  connected  directly  with  it  or  without 
any  connection,  or  they  occupy  its  place  entirely.  The 
processus  pyramidalis,  which  often  occupies  the  position 
over  the  thyroid  cartilage  as  far  as  the  hyoid  bone,  is 
much  more  frequently  present  than  was  formerly  sus- 
pected. This  processus  pyramidalis  was  present  in  from 
sixty-eight  to  seventy-four  per  cent,  of  the  cases  exam- 
ined. 

Of  the  superior  accessory  thyroid  glands,  i.e.,  these 
situated  in  the  space  between  the  isthmus  of  the  thyroid 
gland  and  the  hyoid  bone,  Strecbheisen  found  them  33 
times  in  153  cases  ;  twenty-one  per  cent.  Of  these  33 
cases,  16  times  there  was  also  present  a  processus  pyrami- 
dalis. Of  the  glands  above  the  hyoid  bone  (the  supra- 
hyoid accessory  thyroid  glands)  Zuckerkandl  found  57 
in  200  cadavers  examined  for  this  purpose  ;  twenty-eight 
per  cent. 

In  130  cases  examined  by  Streckheisen  for  accessory 
thyroid  glands,  86  times  glands  were  found,  either  prse- 
hyoid,  suprahyoid,  epihyoid,  or  intrahyoid  ;  i.e.,  twenty- 
seven  per  cent.  Gruber  found  the  superior  accessory 
glands  to  occur  in  one  case  in  thirteen,  and  the  lateral 
accessory  glands  once  in  ten  times.'  Madelung  has  shown 
that  the  lateral  accessory  glands  occupy  very  irregular 
positions  in  the  lateral  portion  of  the  neck,  but  are  gener- 
ally close  to  the  lateral  lobes  of  the  thyroid  glands  between 
the  lower  jaw  and  the  clavicle  and  sternum.  The  inferior 
glands  are  situated  below  the  isthmus  upon  or  beside  the 
trachea.  Sometimes  they  lie  deeply  within  the  thorax, 
upon  the  superior  or  posterior  surface  of  the  aorta  (Carle). 
The  posterior  accessory  glands  are  situated  at  the  junc- 
tion of  the  pharynx  and  oesophagus  and  close  to  the 
posterior  surface  of  the  lateral  lobes,  or  between  the 
trachea  and  oesophagus,  or  between  the  cesophagus  and 
vertebral  column.  In  four  cases  accessory  thyroid  glands 
have  been  found  within  the  trachea.  We  may  thus  com- 
pute., from  the  frequency  with  which  these  glands  have 
tjeen  found,  that  in  about  one-half  of  the  cases  there  will 
be  accessory  glands  present.  It  is  very  probable  that 
with  a  more  intimate  knowledge  of  these  glands  their 
frequency  will  be  found  to  be  greater, 

The  pathogenesis  of  this  cachexia  has  been  variously 
explained. 

1.  The  theory  is  that  it  results  from  a  diminished 
amount  of  oxygen  on  account  of  the  atrophy  of  the 
trachea,  which  latter  was  due  to  the  ligature  of  the  thy- 
roid arteries  (Kocher). 

2.  Baumgartner  seeks  the  cause  in  an  imperfect  open- 
ing of  the  glottis  due  to  disturbances  of  innervation,  and 
later  to  changes  in  the  sympathetic  nerves  as  the  result 


of  mechanical  or  chemical  injury  in  the  wound,  which 
produce  an  ascending  neuritis  extending  to  the  cervical 
ganglia  and  central  organs. 

3.  Gussenbauer,  Mikulicz,  and  J.  Wolff  ascribe  the 
cachexia  to  the  injury  to  the  nerves  during  the  operation. 

4.  L.  and  A.  Reverdin  believe  the  cause  to  reside  in 
vaso-motor  disturbances  dependent  upon  a  centre  situated 
in  the  thyroid  gland. 

5.  Bircher  states  that  the  cause  is  not  the  removal  of 
the  thyroid  gland,  but  that  there  is  a  general  infection  of 
the  system,  whose  first  stage  is  the  development  of  the 
goitre  and  whose  second  stage  is  seen  in  the  symptoms 
characterizing  cretinismus. 

6.  P.  Bruns  ascribes  to  the  thyroid  gland  the  function 
of  aiding  certain  metabolic  processes,  which  are  indis- 
pensable to  the  normal  activity  of  the  central  nervous 
system. 

We  may  compare  these  various  views  with  the  results 
of  the  experiments  upon  animals.  The  latter  show  us 
that :  1,  The  total  removal  of  the  thyroid  gland  with  the 
accessory  glands  produces  death ;  2,  in  the  removal  of 
one-half  of  the  thyroid  gland,  with  hypertrophy  of  the 
remaining  half,  no  symptoms  follow  ;  3,  with  atrophy  of 
the  remaining  half,  symptoms  do  follow  ;  4,  in  the  re- 
moval of  one-half  of  this  half,  with  hypertrophy  in  the 
portion  remaining,  no  symptoms  are  observed  ;  5,  in  the 
removal  of  the  whole  gland,  with  hypertrophy  of  the  ac- 
cessory glands,  i.e.,  superior,  lateral,  or  aortic  thyroid,  no 
symptoms  have  followed  (Halsted).  We  may  also  add  to 
these  experiments  the  clinical  observations  as  collected 
by  the  Clinical  Society  of  London,  and  the  exact  physio- 
logical investigations  of  Horsley  and  Fuhr.  As  a  result 
of  all  these,  we  are  led  to  the  belief  that  the  symptoms 
following  the  loss  of  the  thyroid,  either  from  operation 
or  as  a  result  of  disease,  should  be  ascribed  not  to  any 
injurj'  to  nerves  or  vessels  in  the  neck,  nor  to  any  general 
disease  existing  before  the  operation,  but  to  the  loss  of  a 
function  which  is  indispensable  to  proper  activity  of  the 
nervous  system. 

Dependent  upon  the  observations  that  the  cachexia 
will  not  occur  if  a  portion  of  the  gland  remains,  Mikulicz 
has  recommended  his  so-called  resection  of  the  thyroid 
gland,  in  order  not  only  that  a  portion  of  the  gland  may 
be  left,  but  also  that  any  injury  to  the  nerves  or  vessels 
may  be  avoided.  Instead  of  this  mode  of  operation,  but 
for  the  same  reasons,  Wolfler  recommended  the  ligature 
of  the  thyroid  arteries  in  order  to  produce  an  atrophy  of 
the  gland.  Such  a  method  might  be  of  advantage  in  the 
vascular  or  aneurismal  variety,  but  certainly  not  in  the 
colloid  or  cystic  forms.  Rydygier  has  lately  reported 
sixteen  cases,  in  fifteen  of  which  all  four  arteries  were 
tied,  in  one  case  two  arteries.  They  were  observed  by 
him  for  one  and  one-half  year,  with  no  symptoms  of 
cachexia  strumipriva  following.  He  recommends  the 
ligature  of  the  arteries  for  recent  cases  of  parenchyma- 
tous goitre.  The  method  of  ligation  for  the  superior  thy- 
roid artery  is  the  usual  one  along  the  anterior  border  of 
the  sterno-mastoid  muscle.  The  inferior  thyroid  artery 
is  ligated  either  by  an  incision  along  the  anterior  border 
of  the  sterno-mastoid  muscle  (Velpeau)  or  in  the  cleft 
between  the  sternal  and  clavicular  portions  of  the  same 
muscle  (v.  Langenbeck).  On  account  of  the  many  dif- 
ficulties both  in  the  topography  and  in  the  depth  at  which 
one  must  work,  Drobeck  has  devised  a  somewhat  easier 
method.  An  incision  is  made  beginning  one  or  two  cen- 
timetres above  the  clavicle  on  the  lateral  border  of  the 
sterno-mastoid  muscle  and  ending  at  the  level  of  the  thy- 
roid cartilage.  The  subclavian  triangle  is  exposed,  and 
the  contents  pushed  aside  until  one  finds  the  scalenus 
antious  muscle.  Here  are  seen  the  phrenic  nerve  and 
the  ascending  cervical  artery.  The  phrenic  nerve  and 
muscle  are  covered  by  the  deep  fascia.  The  internal 
jugular  vein,  carotid  artery,  and  vagus  nerve  are  held 
to  the  inner  side  by  a  blunt  retractor.  The  carotid  tu- 
bercle is  felt.  The  artery  lies  below  it  1  ctm.  in  old 
people,  and  2  to  3  ctm.  in  younger  people,  on  the  inner 
border  of  the  scalenus  anticus  muscle.  Care  must  be 
taken  that  no  injury  occurs  to  the  vertebral  vein  and 
artery.     The  cervical  fascia  must  be  divided  before  liga- 
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tion.  Rydygier  prefers  an  incision  situated  2  ctra.  above 
the  clavicle  and  parallel  to  it  and  about  6  to  8  ctm.  long, 
which  crosses  tlie  sterno-mastoid  muscle  so  that  a  little 
less  than  one-half  lies  over  the  muscle.  In  other  respects 
the  method  is  similar  to  that  of  Drobeck.  He  claims 
for  this  a  cosmetic  effect,  as  the  cicatrix  lies  beneath  the 
collar  and  is  not  seen.  Rydygier  also  prefers,  for  the 
same  reason,  i.e.,  a  better  cosmetic  effect,  in  the  ligation 
of  the  superior  thyroid  artery  an  incision  at  a  right 
angle  to  the  inner  border  of  the  sterno-mastoid  muscle. 
Tlie  intracapsular  or  intraglandular  enucleation  of  the 
struma,  as  recommended  by  Julliard  and  Socin,  however, 
seems  to  be  the  most  certain  and  radical  of  the  methods 
for  partial  extirpation,  with  the  slightest  possible  danger 
from  hfemorrhage  or  injury  to  important  nerves.  For 
cystic  strumata  the  intracapsular  enucleation,  first  rec- 
ommended by  Julliard,  seems  to  be  the  safest  and  least 
dangerous  of  all  methods.  It  requires  the  shortest  time 
for  healing  and  is  easily  accomplished.  In  the  parenchy- 
matous strumata  the  intraglandular  enucleation  recom- 
mended by  Socin  and  Garre  is  applicable  to  those  cases 
in  which  small  or  moderately  large  nodules  are  present, 
and  are  distinctly  circumscribed.  The  bleeding  is  more 
abundant  than  in  the  cystic  variety,  in  which  it  is  very 
slight,  as  the  vessels  of  the  capsule  are  already  obliterated. 

This  intracapsular  or  intraglandular  enucleation  is, 
moreover,  less  liable  to  be  followed  by  tetany  or  cachexia 
strumipriva,  than  other  modes  of  partial  thyroidectomy. 
In  fifty  cases  Socin  saw  no  case  of  tetany  or  cachexia. 
Should  the  parenchymatous  goitre  involve  the  whole  or 
one-half  of  the  gland,  or  be  composed  of  a  large  number 
of  cysts  and  nodules,  not  covered  with  the  parenchyma  of 
the  gland,  a  partial  extra-capsular  enucleation  is  to  be 
preferred  to  the  Intra-capsular,  as  the  bleeding  is  much 
less  by  the  former  and  the  time  required  for  the  opera- 
tion is  less.  In  just  such  a  case,  P.  Bruns  lost  his  first 
case  in  seventy  consecutive  operations. 

If  we  thus  consider  the  methods  of  operation  for  stru- 
mata, we  should  select  when  possible  the  intra-capsular 
or  glandular  enucleation  ;  when  this  is  not  possible,  par- 
tial or  total  thyroidectomy.  We  may  thus  hold  to  the 
general  rule,  that  when  the  disease  is  circumscribed  we 
are  to  make  use  of  some  form  of  intra-capsular  operation, 
and  when  we  have  to  do  with  a  diffuse  disease  we  must 
use  the  extra-capsular  operation. 

Of  the  first  variety,  we  may  include  Socin's  method  of 
enucleation.  This  is  especially  applicative  to  all  cases  of 
cysts,  and  small  or  moderately  large  and  distinctly  cir- 
cumscribed nodules  in  which  the  vascular  supply  is  not 
excessive.  Kocher's  evidement  or  evacuation  differs 
from  the  enucleation  in  that,  instead  of  dividing  the 
,  glandular  capsule  down  to  the  struma  and  shelling  it  out, 
he  incises  immediately  through  the  strumatous  nodule, 
and  removes  it  either  with  the  fingers,  or  with  a  sharp 
spoon.  This  method  Kocher  himself  recommends  where 
the  separation  of  the  strumatous  nodule  from  its  sur- 
rounding tissue  is  too  difficult  and  bloody,  or  where  dur- 
ing an  operation  dangerous  symptoms  of  suffocation  are 
present. 

It  is  to  be  recommendecl  especially  for  those  cases  con- 
sisting of  large  and  soft,  but  circumscribed,  nodules  with 
abundant  vascular  supply. 

Of  the  second  variety  we  may  include  the  resection  of 
Mikulicz  or  Kocher,  and  the  extirpation. 

Kocher's  resection  has  been  recommended  to  supersede 
Mikulicz's  operation,  simply  on  account  of  the  possible 
danger  of  injury  to  the  nerves  in  the  application  of  the 
ligature  to  the  stump.  Such  a  result,  however,  has  not 
been  present  in  those  cases  reported  by  Mikulicz.  This 
method,  which  is  to  be  considered  the  one  applicable  to 
the  greater  number  of  cases  of  struma,  except  in  the  ma- 
lignant, diffusely  inflamed,  and  the  diffuse  hypertrophic 
goitres  for  which  extirpation  is  alone  suitable,  consists  in 
two  principal  steps  : 

1.  If  we  wish  to  preserve  as  much  as  possible  the  func- 
tion of  the  gland,  we  omit  the  ligature  of  the  superior 
and  inferior  thyroid  arteries  ;  if  not,  this  is  done  as  in  the 
case  of  extirpation,  early  in  the  operation.  2.  After  the 
exposure  of  the  anterior  surface  of  the  struma,  the  isth- 


mus is  ligated.  A  vertical  incision  in  the  thyroid  gland 
is  now  made  at  the  base  of  the  struma,  down  to  the  nod- 
ule or  nodules,  and  with  the  scissors  or  knife  the  gland 
is  separated  from  the  inner  and  posterior  surface  of  the 
struma  (all  bleeding  being  stopped  as  one  advances),  un- 
til one  arrives  upon  the  outer  edge  of  the  posterior  sur- 
face, where  there  is  no  danger  of  incising  the  recurrent 
nerve.  Here  the  glandular  capsule  is  again  divided 
upon  the  outer  side  of  the  struma.  This  is  practically 
an  enucleation  with  a  circular  division  of  the  gland. 

This  operation  has  the  advantage  that  as  much  healthy 
glandular  tissue  may  be  left  as  is  possible.  It  is  a  safe 
method  so  far  as  concerns  the  injury  to  the  recurrent 
nerve. 

Mikulicz's  method  is  equally  advantageous,  but  requires 
some  care  in  the  clamping  and  ligature  of  the  pedicle, 
so  as  not  to  include  the  nerve.  In  his  hands  this  diflS- 
culty  has  not  been  present,  and  it  thus  recommends  itself 
for  adoption  in  the  same  class  of  cases. 

Extirpation,  either  partial  or  complete,  must  be  reserved 
for  cases  of  malignant,  diffusely  inflamed,  or  hypertro- 
phic and  diffuse  strumata.  Frank  Hartley. 

TOBACCO  HABIT.  The  term,  tobacco  habit,  is  em- 
ployed to  designate  the  custom  of  using  tobacco  in  any 
form,  whether  by  smoking,  by  chewing,  or  by  snuffing ; 
but  the  phrase  has  also  acquired  a  more  restricted  sense, 
meaning  the  over-indulgence  in  tobacco,  which  is  charac- 
terized by  definite  symptoms  of  poisoning,  mainly  of  a 
dyspeptic  and  neurotic  character.  Since  there  are  all  de- 
grees of  this  habit,  it  is  best  to  consider,  first,  briefiy  the 
properties  and  physiological  action  of  tobacco ;  secondly, 
the  general  effects  of  its  use ;  and  finally,  the  special 
symptoms  of  severe  tobacco-poisoning. 

Tobacco  is  made  from  the  dried  leaves  of  an  annual  plant 
called  Nicotiana  TabcKum  Linn6  (Nat.  Ord.  Solanacese). 
It  was  found,  on  the  discovery  of  America,  to  be  used 
by  the  natives  as  far  north  as  Virginia.  Its  consumption 
did  not  become  general  among  civilized  people  for  some 
time  thereafter.  M.  Jean  Nicot,  a  French  embassador 
to  Portugal,  first  brought  the  attention  of  scientific  men 
to  it  in  1559,  and  made  it  fashionable  in  Prance  ;  hence 
the  name  Nicotiana.  It  was  introduced  into  England  in 
1565,  by  Sir  John  Hawkins.  The  plant  grows  from  three 
to  eight  feet  high,  and  bears  light-greenish,  funnel-shaped 
fiowers. 

The  valuable  properties  of  tobacco  reside  only  in  the 
leaves,  which  are  from  fourteen  to  twenty-four  inches 
long,  six  'inches  wide,  oval  or  ovate,  lanceolate,  acute, 
entire,  thick,  heavy,  pubescent,  friable,  bright  green,  if 
fresh,  mottled  brown,  if  dried.  As  the  plant  grows  they 
become  oily  and  semi-resinous,  and  when  dried  and 
"cured,"  by  partial  sweating,  the  aroma  increases  and 
the  flavor  improves.  They  have  a  nauseous,  bitter  taste, 
and  strong,  peculiar  odor.  The  darker  leaves  are  the 
stronger. 

Tobacco  contains:  1.  Nicotine,  an  alkaloid  which  is  the 
most  active  principle.  2.  Nicotiana — "tobacco  cam- 
phor"— got  by  distillation  of  the  leaves  (fresh  or  dry)  with 
water.  It  is  a  fatty  matter,  occurring  in  minute  acicular 
crystals.  It  has  little  taste,  but  a  tobacco  odor.  3.  Al- 
buminous bodies.  4.  Resinous  matter.  5.  A'  large 
amount — sixteen  to  twenty-seven  per  cent. — of  inorganic 
salts.  The  ash  contains  about  twenty-five  to  fifty  per 
cent,  of  lime,  and  thirty  per  cent,  of  potassium  salts. 
The  principal  acids  represented  are  nitric,  phosphoric, 
and  malic.  The  unusual  proportion  of  inorganic  matter 
makes  a  tobacco  crop  very  exhausting  to  the  soil. 

Nicotine  (nicotia)  was  first  isolated  by  two  German 
chemists,  Posselt  and  Reimann,  in  1828.  It  occurs  in 
tobacco  as  a  malate,  in  proportions  varying  between  two 
per  cent,  and  eight  per  cent.  Good  Havana  contains  two 
per  cent,  and  Virginia  6.9  per  cent.  (Orfila).  The  cul- 
tivation of  tobacco  aims  at  the  increase  of  the  aromatic 
principles  and  the  diminution  of  the  nicotine.  Nicotine 
contains  nitrogen  in  greater  proportion  than  any  other 
product  of  its^class.  Pure  nicotine  is  a  volatile,  inflam- 
mable, oily  liquid,  soluble  in  water,  alcohol,  ether,  and 
oils.     Exposed  to  light,  it  turns  red-brown.     With  acids 
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it  crystallizes.  It  1ms  a  hot,  sharp,  bitter  taste,  and  an 
alkaline  reaction.  The  odor  is  feeble  if  cold,  irritant  if 
the  alkaloid  is  heated.  It  is  obtained  by  distillation  with 
an  alkali. 

Nicotine,  when  injected  into  an  animal,  at  first  slows 
the  heart  without  enfeebling  the  force  of  contraction.  It 
may  even  stop  the  beats  for  a  few  moments,  after  which 
the  heart  regains  its  normal  rhythm,  but  stimulation  of 
the  vagus  is  without  effect.  Experiments  with  other 
alkaloids,  like  muscarine,  assist  in  determining  the  mode 
of  action  of  nicotine.  When  the  heart  has  resumed  beat- 
ing after  nicotine  poisoning,  muscarine,  which  is  a  known 
cardiac  muscle  poison,  will  bring  it  to  rest  permanently. 
It  is,  therefore,  shown  that  nicotine  does  not  poison  the 
heart  muscle,  but  it  first  excites  the  terminal  filaments  of 
the  vagus  and  slows  the  heart ;  it  then  exhausts  them 
(Foster),  preventing  other  alkaloids  from  affecting  them, 
and  allowing  the  heart  to  beat  faster  under  the  influence 
of  sympathetic  or  of  intrinsic  stimulation.  This  dis- 
turbance, in  greater  or  less  degree,  of  the  balance  of  nerve 
forces  acting  upon  the  heart,  accounts  for  the  palpitations 
which  characterize  the  tobacco  habit ;  and  the  fact  that 
nicotine  does  not  destroy  the  heart  muscle  power  makes 
it  rarely  fatal  as  a  cardiac  poison. 

Nicotine  injected  into  warm-blooded  animals  causes 
excitement,  dyspnoea,  muscular  tremors,  evacuation  of 
urine  and  faeces,  staggering,  clonic  convulsions,  paraly- 
sis, and  death.  It  affects  all  classes  of  animals,  but  does 
not  particularly  injure  plants  ;  tobacco  fumigations  are 
therefore  used  In  green-houses  to  destroy  Insect  life.  Some 
animals,  like  goats,  can  eat  tobacco  leaves  with  impunity, 
but  they  are  severely  poisoned  by  the  fumes  (Richard 
son).  Nicotine  in  man  causes  vomiting,  purging,  "  sink- 
ing "  at  the  epigastriurri,  vertigo,  muscular  tremor  and 
weakness — all  the  symptoms  of  acute  tobacco  poisoning. 
Nicotine  is  far  more  active  than  tobacco  itself,  and  it 
causes  death  quicker  than  any  other  poison  except  prus- 
sic  acid  (Stille).  One  drop  kills  a  rabbit  in  three  and 
a  half  minutes.  A  thirty-second  of  a  grain  causes 
toxic  symptoms  in  man,  and  one-sixteenth  of  a  grain  has 
produced  muscular  spasm  and  other  effects  lasting  for 
three  days. 

One  case  of  death  in  three  minutes  has  occurred  (Tay- 
lor), and  another  in  five  minutes,  in  man.  With  large 
doses  animals  utter  a  loud  cry,  fall,  and  pass  at  once  into 
convulsions,  which  soon  terminate  in  paralysis  and  coma 

Tobacco  Smoke  consists  of  aqueous  vapor,  nicotine, 
free  carbon  soot  in  minute  particles,  and  if  it  be  passed 
through  a  strong  solution  of  potassium  hydrate,  and 
afterward  through  dilute  sulphuric  acid,  the  KOH  sepa- 
rates CO2,  CO,  acetic,  formic,  butyric,  valeric,  and  other 
acids,  including  a  trace  of  prussic  acid,  with  creosote  and 
some  hydrocarbons.  The  H2SO4  fixes  ammonia  and  a 
series  of  oily  bases  parallel  to  the  aniline  series.  Of 
these  pyridine,  CbHsN  is  the  lightest,  and  viridine, 
C12H19N  is  the  heaviest  (Eulenberg  and  Vohl).  The 
former  is  more  abundant  in  pipe  tobacco,  the  latter  in 
cigar  smoke.  Collidine  is  formed  from  cigars  when 
smoked  with  free  access  of  air,  and  it  is  far  less  active 
than  pyridine.  These  various  bases  are  not  all  formed 
in  ordinary  smoking,  for  a  more  rapid  and  complete 
combustion  is  required  to  decompose  the  resin  into  new 
products.  Dry  distillation  yields  a  volatile  empyreu- 
matic  oil  ("oil  of  tobacco")  which  collects  in  old  pipes 
and,  if  inhaled,  gives  a  sense  of  oppression,  and  an  un- 
pleasant odor  to  the  breath.  The  odor  of  "stale"  to- 
bacco which  clings  to  clothing  and  to  smoking-rooms, 
and  which  is  exhaled  by  the  skin,  is  due  to  this  oil. 

In  common  combustion  the  nicotine  and  empyreumatic 
oil  are  always  developed  and  inhaled,  and  the  eflEects  of 
smoking  are  due  to  them. 

Prevalence. — It  is  impossible  to  estimate  the  number 
of  cases  of  the  tobacco  habit.  Every  physician  repeat- 
edly encounters  patients  with  whom  he  must  restrain  or 
interdict  the  use  of  tobacco.  Laymen  generally  acquire 
for  themselves  a  knowledge  of  the  "poison  limit "  of  to- 
bacco, and  after  one  or  two  experiences  in  slightly  over- 
stepping, learn  to  avoid  it.  Tobacco,  however,  in  com- 
mon with  other  stimulants   and   with  narcotics,  often 


enslaves  the  user  to  a  degree  which  is  wholly  unsus- 
pected, until  through  some  reason  it  is  suddenly  withheld, 
when  the  craving  for  it  becomes  intolerable.  The  symp- 
toms of  tobacco  poisoning  from  excessive  smoking  are 
so  well  understood  by  laymen,  and  for  the  most  part  so 
easily  recognized  by  them,  that  they  can  usually  control 
them  without  resorting  to  a  physician's  aid.  The  phy- 
sician has  therefore  to  deal  chiefly  with,  first,  those  cases 
in  which  the  habit  has  so  undermined  the  will  power  as 
to  make  the  patient  a  helpless  victim  of  grave  functional 
disorder  ;  and  secondly,  with  milder  cases  in  which  the 
symptoms  are  obscure,  or  the  concurrence  of  cardiac  or 
other  disease  renders  the  use  of  tobacco  in  any  quantity 
most  deleterious.  Attempts  have  been  made  by  Anti- 
Tobacco  Societies  to  summarize  statistics  regarding  the 
prevalence  of  the  tobacco  habit  in  its  various  degrees. 
It  is  customary  in  hospitals  to  refer  to  it  in  the  case  his- 
tories. But  for  the  reasons  above  given,  it  is  seen  that 
such  statistics  are  often  useless,  and  they  may  be  even 
harmful  in  exaggeration.  A  few  figures  from  the  Re- 
port on  Tobacco  of  the  U.  S.  Census  of  1880,  will  give  a 
better  idea  of  its  widespread  use.  In  1880,  there  were 
made  in  the  United  States  alone  over  two  billion  cigars, 
over  four  hundred  million  cigarettes,  and  over  one  hun- 
dred and  thirty-six  million  pounds  of  "manufactured 
tobacco,"  i.e.,  tobacco  prepared  for  smoking  in  pipes  and 
for  chewing.  There  wej-e  638,841  acres  under  tobacco 
cultivation,  producing  472,661,158  pounds,  and  attempts 
were  being  made  in  every  State  and  nearly  every  Terri- 
tory to  cultivate  it.  The  value  of  tobacco  exported 
yearly  from  the  United  States  varies  between  twenty-five 
and  forty -five  million  dollars. 

It  is  futile  to  attempt  to  compute  the  total  number  of 
those  who  use  tobacco  in  the  community.  Many  who 
would  smoke  are  deterred  by  the  expense  involved,  or  by 
chronic  maladies,  or  through  fear  of  yielding  themselves 
uncontrollably  to  the  "  Tobacco  Habit."  In  some  coun- 
tries, particularly  in  the  East,  nearly  every  adult  male 
smokes,  and  many  women  do  so  also.  In  the  United 
States,  about  all  that  can  be  said  is  that  the  majority  of 
men,  and  especially  a  large  majority  of  the  male  laboring 
population,  use  tobacco  in  one  or  other  form.  Its  use 
among  native  American  women  is  almost  unknown  (ex- 
cept among  the  lowest  classes  in  the  South),  and  wholly 
unknown  among  the  best  classes  of  society.  Indian 
women  and  many  foreign  laboring  women,  especially 
the  Irish,  make  occasional  use  of  a  pipe.  Cases  of  to- 
bacco-poisoning among  women  are  therefore  extremely 
rare. 

The  extent  to  which  the  tobacco  habit  (in  its  general 
sense)  prevails  among  all  civilized  and  many  uncivilized 
peoples,  supplies  an  easy  means  for  supporting  govern- 
ments by  taxation.  In  England  and  Ireland  attempts 
were  early  made  to  cultivate  tobacco,  but  this  has  been 
prohibited  by  law,  in  order  to  enable  the  government  to 
derive  a  more  certain  income  b}'  taxation  of  the  imported 
article.  In  France  there  exists  a  government  monopoly 
of  the  sale  of  tobacco,  which  amounts  to  300,000,000 
francs  per  annum.  In  the  United  States,  in  1885,  the 
receipts  for  internal  revenue,  from  the  tobacco  tax  alone, 
amounted  to  $26,407,088.  The  North  American  Indians 
attach  great  formality  to  the  sm.oking  of  tobacco  upon 
all  state  occasions,  and  the  "  pipe  of  peace"  has  become 
a  universal  emblem. 

Inplttence  op  Dippbrbnt  Forms  op  Tobacco — 
CiGABS. — Nearly  one-half  of  all  the  tobacco  grown  is 
made  into  cigars.  They  vary  greatly  in  quality  and 
strength,  and  therefore  the  effects  produced  by  them 
cannot  be  classed  as  especially  differing  from  other  forms 
of  tobacco.  Probably  a  mild,  light,  good  cigar  is  the 
least  likely,  of  all  the  kinds  of  tobacco,  to  produce  ill 
effects.  Partly  smoked  cigars  which  have  been  relighted, 
are  more  bitter  in  flavor,  and  the  nearer  the  butt,  the 
stronger  the  effect  produced. 

Pipe  Smoking. — Many  smokers  find  that  they  can 
smoke  pipes  with  less  injury  than  cigars.  Much,  how- 
ever, depends  upon  the  mode  of  use.  The  pipe-stem 
should  be  long  enough  to  cool  the  smoke,  and  the  bowl 
should  be  made  of  some  porous  material,   like  meer- 


561 


Tobacco  Habit. 
Tobacco  Habit. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


schaum,  witli  a  small  reservoir  beneath  it.  Tlie  meer- 
scliaum  absorbs  the  noxious  ingredients  somewhat  (which 
color  it),  and  the  reservoir  collects  an  oily  material,  one 
or  two  drops  of  which,  if  sucked  in  through  a  dirty  pipe 
and  taken  into  the  stomach,  produce  most  violent  toxic 
effects.  Mild  tobacco  should  be  used,  and  the  pipe  kept 
carefully  cleaned.  In  both  pipe  and  cigar  smoking  the 
last  portion  of  tobacco  smoked  is  the  strongest,  because 
of  the  absorption  by  it  of  some  of  the  products  of  earlier 
combustion. 

Cigarettes  are,  upon  the  whole,  the  most  injurious 
form  of  tobacco.  Not,  liowever,  because  they  are  at  all 
harmful  if  smoked  in  moderation,  but  because  they  are 
particularly  affected  b)'  the  youth  of  the  country.  Small 
boys,  even  under  the  age  of  puberty,  are  sometimes  seen 
smoking  them,  and  youths  of  sixteen  to  twenty  years  are 
very  apt  to  smoke  them  to  the  detriment  of  their  health. 
Many  men  actively  emploj'ed,  have  the  leisure  for  only 
one  or  two  cigars  a  day,  but  they  smoke  cigarettes  in  ex- 
cess because,  if  interrupted,  it  is  easy  and  inexpensive  to 
light  a  fresh  one.  In  this  way  the  taste  for  tobacco  is 
greatly  fostered,  until  it  becomes  an  abnormal  craving. 
Cigarettes  are  made  of  all  grades  of  tobacco,  but  they  are 
usually  inferior  to  cigars.  The  best  are  rolled  by  ma- 
chinery, which  secures  proper  cleanliness,  and  they 
should  be  covered  with  good  French  linen  paper  of  del- 
icate texture.  There  is  no  such  thing  as  "rice  paper" 
used,  as  is  claimed,  for  wrappers.  The  smoke  of  infer- 
ior grades  of  paper  is  somewhat  irritant  to  the  respir- 
atory mucous  membrane,  but  it  is  not  otherwise  espec- 
ially poisonous.  Many  prefer  to  roll  their  own  cigar- 
ettes to  insure  better  qualities  of  tobacco  and  of  paper. 
A  certain  number  of  cigarettes  are  rolled  in  tobacco 
leaves  to  obviate  the  objections  raised  against  paper,  but 
they  are  less  popular.  The  practice  of  inhaling  cigarette 
smoke,  that  is,  attempting  to  draw  it  into  the  bronchi, 
retaining  it  as  long  as  possible,  and  exhaling  it  through 
the  nose  or  mouth,  is  highly  pernicious. 

Chewixg  Tobacco  produces  constitutional  effects  sim- 
ilar to  those  observed  from  smoking,  but  it  occasions 
far  less  local  irritation.  It  is  very  often  the  cause  of  dys- 
pepsia. 

SxuFp  is  prepared  by  rubbing  dry  tobacco  leaves  to  a  fine 
powder  in  a  mortar.  It  is  then  flavored  by  various  aro- 
matics,  and  is  used  in  the  nose  by  inhalation.  In  some  lo- 
calities it  is  placed  directly  on  the  palate  by  a  wooden 
spoon,  and  the  process  is  called  "dipping"  (Blodget). 
Snuff  was  first  introduced  to  civilization  by  the  Spanish. 
Of  late  years  Scotch  snuff  is  the  favorite.  A  centuiy 
ago,  and  even  early  in  the  present  century,  the  habit  of 
snuff -taking  was  very  prevalent  in  good  society  among 
both  sexes.  Much  formality  and  exchange  of  courtesy 
attended  its  use,  and  lavish  expenditure  was  made  upon 
jewelled  snuff-boxes.  The  snuff  habit  rarely  produces 
the  neurotic  symptoms  acquired  from  smoking  and  chew- 
ing, but  it  tends  to  deform  the  nose  by  causing  conges- 
tion of  the  Schneideriau  membr.ane,  and  dilatation  of  the 
superficial  capillaries,  and  the  particles  of  tobacco  dust 
which  find  their  way  into  the  upper  air-passages  are 
highly  injurious  irritants.  The  reflex  nasal  irritation 
stimulates  the  cerebral  circulation,  produces  a  feeling  of 
comfort,  and  enables  one  to  think  more  clearly  —  it 
"  clears  the  head  "  (Brunton).  The  use  of  snuff  in  polite 
society  is  now  obsolete  in  America,  and  almost  entirely  so 
in  European  countries.  A  comparatively  small  amount 
is  sold  annually  for  use  among  tlie  poorer  classes. 

Tobacco  has  been  used  medicinally  in  the  form  of  fumi- 
gations, stupes,  and  as  an  infusion,  or  smoke,  injected  per 
rectum  for  the  purpose  of  killing  intestinal  worms, 
(tffinia  and  ascarides).  Before  the  introduction  of  anaes- 
thetics it  was  employed  as  an  enema  to  relax  spasm  of 
the  muscles  during  surgical  operations,  such  as  reduction 
of  hernias,  or  dislocations.  None  of  these  means  are  now 
justiflable,  for  the  drug  has  several  times  caused  death. 
Thirty  grains  by  enema  have  been  fatal  (Copeland).  To- 
bacco diminishes  the  venereal  appetite  when  used  as  a 
drug,  and  checks  chordee  and  priapism.  It  has  also 
been  used  to  promote  diuresis  in  dropsy.  It  has  been 
used  in  tetanus,  and  as  an  antidote  in  strychnine  poison- 


ing (Haughton).  Spasmodic  asthma  has  been  relieved 
by  inhaling  tobacco  (Trousseau),  but  its  action  is  unreli- 
able. There  are  no  officinal  preparations  of  tobacco. 
Tobacco  leaves  have  also  been  applied  to  the  skin  as  a 
poultice,  and  the  oil  as  an  ointment  for  various  ailments, 
such  as  laryngismus  stridulus,  gout,  etc.  Soldiers  have 
been  known  to  apply  them  to  the  axilla  to  produce  vom- 
iting and  other  constitutional  effects,  in  order  to  escape 
from  duty.  Several  deaths  have  occurred  from  applica- 
tion of  tobacco  to  the  abraded  skin  (Ringer). 

It  has  long  been  a  popular  idea  that  tobacco  smoke 
was  a  germicide,  and  therefore  an  antidote  for  contagious 
diseases.  Professor  Tassinari,  of  Pisa,  has  lately  shown 
that  tobacco  smoke  does  retard  the  development  of  cer- 
tain bacilli,  and  prevents  the  growth  of  others,  especially 
those  of  cholera  and  typhus  fever. 

Adulteration  of  tobacco,  and  especially  of  cigarettes, 
with  opium  and  other  deleterious  ingredients;  is  fre- 
quently assigned  as  a  potent  cause  of  the  ill  effects  of  ex- 
cessive smoking.  It  is  claimed  that  cigar  butts  are  col- 
lected and  ground  for  use  as  cigarettes  and  pipe  tobacco. 
In  England  there  is  far  more  adulteration  of  tobacco  than 
elsewhere,  and  stringent  laws  have  been  enacted  to  sup- 
press it.  In  the  United  States,  although  much  inferior 
tobacco  is  sold,  it  is  probably  very  seldom  adulterated, 
for  the  simple  reason  that  it  is  far  cheaper  to  use  more 
tobacco  than  to  put  in  foreign  substances.  One  stale 
cigar  stump  added  to  a  few  pounds  of  smoking  tobacco 
so  destroys  the  flavor,  as  to  require  relatively  great  ex- 
pense to  make  it  palatable  again.  It  is  well  known  that 
inferior  grades  ot  tobacco  are  flavored  with  liquorice,  to 
disguise  the  bitter  taste,  and  that  syrups  and  pure  glycer- 
ine are  added  in  small  amounts  for  the  same  reason,  and 
also  to  maintain  a  proper  degree  of  moisture  ;  but  these 
substances  are  not  to  be  regarded  as  adulterants,  and  they 
are  certainly  not  injurious  to  health. 

Effect  op  Tobacco  tjpok  the  System.  Circula- 
tion.— In  almost  all  cases  of  the  tobacco  habit  the  heart 
action  is  functionally  affected.  Long  continued  over-ex- 
citement of  the  heart  and  disturbance  of  its  rhythm  may 
be  predisposing  causes  of  cardiac  hypertrophy,  dilata- 
tion, and  valvular  insufficiency.  In  the  milder  cases  the 
heart  action  becomes  irregular  only  for  a  little  while 
after  each  use  of  tobacco,  and  is  normal  in  the  intei-vals 
of  smoking.  In  other  cases  the  patient  suffers  from  pal- 
pitation whenever  the  least  exertion  or  excitement  stim- 
ulates the  heart,  and  in  the  worst  cases  the  heart  rhythm 
becomes  constantly  irregular  ;  every  fourth  or  fifth  beat 
may  be  omitted  or  very  feeble;  and  the  pulse-rate  as  a 
whole  may  be  increased  fifteen  or  twenty,  or  even  more, 
above  the  normal.  The  patient  may  be  annoyed  by  the 
sensation  of  his  heart-beats,  and  his  attention  being  di- 
rected to  his  pulse,  he  is  apt  to  increase  the  palpitation 
by  nervous  anxiety.  Sometimes  the  pulse  beats  at  the 
normal  rate  per  minute,  but  tliere  is  irregularity  in  the 
force  or  in  the  succession  of  beats.  Bruits  are  rare,  but 
they  may  occur  as  a  result  of  (1),  altered  tension  of  the 
heart  muscle  or  valves  ;  (2)  altered  force  of  impact  of  the 
heart  against  the  lungs  and  chest  wall  ;  (3)  anfemia,  due 
to  general  debility.  They  are  purely  functional,  and 
disappear  with  improvement  in  the  heart  action. 

Attacks  of  angina  pectoris  have  been  attributed  to  the 
tobacco  habit.  Svicli  cases  are  rare,  although  patients 
often  complain  of  prsecordial  "oppression,"  dull  pains, 
etc. ,  probably  the  result  of  dyspepsia. 

If  tobacco  is  well  borne,  and  if  used  in  moderation,  it 
has  a  tonic  effect  upon  the  circulation,  increasing  slight- 
ly both  the  frequency  and  the  force  of  the  cardiac  pulsa- 
tion, and,  therefore,  raising  temporarily  the  arterial 
blood-pressure.  In  larger  doses  the  pressure  falls  con- 
siderably. 

The  Blood  may  become  ansemic  in  the  course  of  the 
tobacco  habit,  but  this  is  due  rather  to  impairment  of  di- 
gestion and  of  the  general  health,  than  to  any  specific 
action.  In  cases  of  fatal  acute  tobacco  poisoning,  the 
blood  does  not  readily  coagulate  after  death.  The  same 
is  true  of  manj'  poisons.  Crenated  red  corpuscles  are 
found  in  abundance  (Biddle),  and  the  hsemoglobin  is  di- 
minished (Richardson).     Tlie  blood  absorbs  many  of 
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the  ingredients  of  tobacco  with  great  rapidity,  and  dis- 
tributes them  so  as  to  quickly  produce  constitutional  ef- 
fects. 

Alimentaut  Canal. — The  mouth,  tongue,  and  fauces 
usually  become  dry,  or  at- least  feel  so  to  the  patient,  al- 
though abundant  watery  saliva  may  be  secreted.  Tlieir 
mucous  membrane  becomes  congested.  In  bad  cases  of 
the  habit  from  pipe  smoking  the  heat  of  the  pipe,  com- 
bined with  the  irritation  of  the  ammonia,  nicotine,  etc., 
may  produce  ulceration  of  the  mucous  membrane  of  the 
lips,  gums,  or  tongue  adjacent  to  the  pipe-stem.  The 
mouth  may  become  lop-sided  from  continually  carrying 
a  pipe  or  "quid"  upon  one  side.  Rarely,  syphilis  has 
been  transmitted  by  smoking  pipes  used  by  syphilitic 
persons,'  or  cigars  which  have  been  moistened  by  rolling 
their  wrappers  in  the  mouth.  In  this  way  inoculation 
occurs  through  any  abrasion  of  the  mucous  membrane 
of  the  mouth. 

The  tongue  may  be  heavily  coated  as  a  result  of  dys- 
pepsia, or  it  may  be  dry  and  red.  Not  infrequently,  after 
first  smoking  two  or  three  pipes,  the  tongue  feels  ex- 
ceedingly dry,  and  there  is  a  sharp  burning  pain  at  the 
tip.  This  is  due  rather  to  the  ammonia  evolved  with  the 
smoke  than  to  its  heat.  The  tongue  soon  becomes  in- 
ured to  this  in  habitual  smokers. 

Carcinoma  of  the  mouth  and  throat  has  often  been  at- 
tributed to  smoking.  Certainly  smoking  afEords  no  im- 
munity from  it,  but  the  worst  cases  of  tobacco  habit 
may  occur  without  it,  and  there  is  no  scientific  ground 
for  the  belief  that  smoking,  per  se,  produces  cancer. 
It  is,  however,  true,  with  regard  to  epithelioma  of  the 
mouth,  that  when  it  occurs  in  persons  having  a  decided 
tobacco  habit  it  is  prone  to  affect  the  lower  lip,  and  the 
side  of  it  where  the  pipe  or  cigar  commonly  presses. 
This  is  said  to  be  the  case  especially  where  a  short- 
stemmed  pipe,  constantly  saturated  with  nicotine,  has 
been  long  in  use.  It  is  known  that  where  the  carci- 
nomatous or  epitheliomatous  diath^is  exists,  the  disease 
is  often  focussed  at  the  site  of  some  constant  local  irrita- 
tion or  injury.  Given,  then,  a  predisposition  to  epitheli- 
oma, and  the  irritation  of  smoking  may  focus  the  dis- 
ease in  the  mouth  or  throat.  It  is  worthy  of  note  that 
both  the  mouth  and  throat  are  far  more  injured  by 
smoking  than  by  chewing.  Much  smoking  leaves  a  black 
or  brown  deposit  of  carbon  on  the  teeth,  and  the  gums 
become  pale  and  unduly  firm  and  contracted.  Chewing 
stains  the  tongue  and  mucous  membrane  of  the  mouth, 
and  the  beard  if  there  is  careless  expectoration.  The 
sense  of  taste  is  not  impaired  by  smoking.  Great  smok- 
ers may  be  good  judges  of  the  flavor  of  wines,  but  the 
appetite,  especially  for  sweets,  is  often,  not  always,  di- 
minished. The  fact  that  tobacco  smoke  so  readily  gives 
constitutional  symptoms  after  inhalation,  afEords  an  ad- 
mirable physiological  illustration  of  absorption  by  the 
mucous  membranes  of  the  mouth  and  pharynx.  Nico- 
tine is  a  highly  diffusible  crystalloid.  The  flow  ol  gastric 
juice  and  of  intestinal  secretion  is  stimulated  by  tobacco 
in  moderation.  Peristalsis  is  decidedly  increased  at  flrst, 
but,  later,  constipation  ensues  from  excessive  stimulation. 
Gastric  catarrh  may  result  from  excessive  smoking. 

The  Pupils  are  contracted  when  tobacco  is  introduced 
in  the  eye,  or  T;aken  by  the  stomach.  In  severe  cases  of 
tobacco  habit  there  is  an  abnormally  long  retention  of 
images  by  the  sensorium  when  the  eye  is  withdrawn 
from  them  (Richardson).  Photophobia,  muscae  volitan- 
tes,  etc.,  are  said  to  occur.  Tinnitus  aurium  has  been 
noted,  probably  due  to  the  disturbed  circulation. 

The  sense  of  smell,  unless  snuff  be  used,  is  little,  if  at 
all  impaired. 

Secretory  System. — Constant  irritation  of  any  gland 
tends  for  a  certain  time  to  increase  its  functional  ac- 
tivity, with  the  effect  of  producing  a  more  watery 
("paralytic")  secretion  with  fewer  of  the  normal  solid 
ingredients.  Tobacco  affects  the  salivary  glands  in  this 
manner.  Many  persons  expectorate  a  great  deal  while 
smoking,  and  all  do  so  while  chewing  tobacco.  In  this 
way  the  body  loses  a  large  amount  of  water,  thirst  is 
increased,  and  the  composition  of  the  saliva  is  so  altered 
as  to  Impair  its  usefulness  as  a  digestive  agent.     There 


is  an  increase  in  the  deposit  of  tartar  (salts  of  lime)  on 
the  teeth.  Nicotine,  like  physostigmine,  acts  on  the 
peripheral  ends  of  secretory  nerves,  also  on  the  nerve- 
centres.  Section  of  the  chorda  tympani  therefore  greatly 
diminishes,  but  does  not  stop,  the  secretion.  Nicotine  is 
less  active  in  these  respects  than  pilocarpine.  The  prac- 
tice of  expectorating  while  smoking  is  wholly  unneces- 
sary. It  is  claimed  by  some  that  the  saliva,  if  swal- 
lowed, carries  more  of  the  noxious  ingredients  to  the 
stomach,  but  the  difference  effected  by  expectoration,  if 
any,  is  very  slight. 

The  perspiration  is  increased  by  the  use  of  tobacco  in 
excess,  and  the  odor  of  tobacco  is  perceived  in  the  skin 
of  persons  who,  without  smoking  themselves,  have  in- 
haled for  some  time  the  atmosphere  of  a  smoking-room. 
Many  cannot  smoke  even  a  single  cigar  without  exhaling 
the  odor  of  tobacco  by  the  skin  for  several  hours.  Those 
having  a  diminished  area  for  pulmonary  exhalation, 
asthmatics  et  al.,  retain  this  odor  for  a  much  longer 
time  (Richardson).  Nicotine  and  the  resinous  body  are 
eliminated  by  the  kidneys  (Biddle).  It  is  said  that  tobac- 
co has  a  diuretic  action,  but  the  effect  is  not  marked. 

Respiratory  SYSTEM.^Habitual  smokers  almost  in- 
variably have  more  or  less  congestion  of  the  pharynx. 
Catarrh  and  hoarseness  are  so  frequent  as  to  give  rise  to 
the  name  "  smoker's  sore  throat." 

The  mucous  membrane  is  thickened  and  engorged ; 
there  is  profuse  watery  secretion  of  the  mucous  glands, 
succeeded  by  dryness,  with  soreness  and  exfoliation. 
Speaking,  singing,  and  swallowing  are  all  interfered 
with.  The  tonsils  are  enlarged,  soft,  and  tender.  The 
chronic  laryngitis,  and  pharyngitis,  and  post-nasal  ca- 
tarrh are  exceedingly  rebellious  to  treatment  so  long  as 
the  habit  continues.  They  are  more  easily  acquired  from 
cigars  and  cigarettes  than  from  pipes.  A  cough  follow- 
ing a  simple  cold  often  remains  obstinate  until  smoking 
is  stopped.  Pulmonary  lesions  are  not  often  to  be  traced 
to  the  tobacco  habit  ;  but  when  they  are  produced  in 
other  ways  they  are  fostered  by  it.  Phthisical  patients 
are  especially  in  need  of  pure  air  and  of  a  normal  heart- 
action,  and  therefore  tobacco  is  injurious.  Fortunately, 
persons  having  severe  jiulmonary  disease  seldom  care 
for  tobacco.  When  tobacco  of  poor  quality  is  used  and 
inhaled  deeply  in  the  bronchi,  it  may  give  rise  to  sub- 
acute or  chronic  bronchitis,  or  to  bronchorrhoea,  and  the 
functional  weakness  of  the  heart,  produced  at  the  same 
time  with  impaired  digestion,  tends  to  retard  i-ecovery. 
The  carbon  soot  from  smoke  inhaled  discolors  the  bron- 
chial secretion. 

Nerves  and  Muscles. — Tobacco  expends  its  action 
upon  the  peripheral  nerves  and  cord,  and  does  not,  ex- 
cept indirectly  as  the  result  of  severe  poisoning,  affect 
the  brain.  Nicotine,  like  curare,  abolishes  first  the  con- 
ductivity of  motor  nerves,  and  then  of  motor  paths  in 
tlie  spinal  cord,  without  impairing  the  response  of  mus- 
cles to  direct  local  irritation.  As  a  result  of  the  failure 
of  the  nerves  to  excite  muscular  contraction  there  are 
weakness,  inability  to  stand,  great  depression  of  the  re- 
spiratory movements,  and  finally  death  from  failure  of 
the  muscles  of  respiration.  The  heart  may  continue 
beating  after  the  respiration  has  ceased.  Tobacco  smoke 
inhaled  by  a  rabbit  through  the  nostrils,  or  blown  up 
the  nose  from  a  tracheal  cannula,  arrests  breathing  in  ex- 
piration, from  irritation  of  the  vapor  upon  branches  of 
the  fifth  nerve  ;  but  it  has  no  such  effect  if  blown  into 
lungs  (Kratschmer). 

Methyl  and  ethyl,  derivatives  of  nicotine,  have  no 
paralytic  action  upon  the  nerves  (Brunton).  In  the  case 
of  a  patient,  who  smoked  in  one  day  forty  cigarettes  and 
fourteen  cigars,  paralysis  of  both  legs  occurred,  with 
bronchorrhoea  (Richardson).  All  motor  depressants  act 
as  synergists  to  tobacco.  Brunton  claims  that  the  stimu- 
lus to  mental  work  derived  from  smoking  comes  in  great 
part  from  the  warmth  of  the  smoke,  which  acts  on  the 
sensory  nerves  of  the  mouth  and  reflexly  stimulates  the 
vaso-motor  centre  which  dilates  the  vessels  of  the  brain. 

Injurious  Effects. — Tobacco  in  any  form  is  highly 
injurious  to  children  and  youths.  It  impairs  digestion, 
checks  nutrition,  stunts  the  growth,  and  produces  seri- 
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ous  nervous  disorder.  It  is  said  to  induce  premature 
puberty.  Tlie  writer  has  seen  chorea  in  a  child  of  nine 
years,  "with  violent  exacerbations,  caused  by  the  habit  of 
chewing  tobacco.  In  schools  and  naval  academies,  etc., 
stringent  rules  are  enforced  against  the  use  of  tobacco. 
In  Germany  its  use  by  youths  is  prohibited  by  law,  and 
in  several  of  the  United  States  it  is  illegal  to  sell  tobacco 
to  anyone  under  sixteen  years  of  age. 

It  is  injurious  to  those  who  are  subjected  to  severe 
mental  strain,  or  severe  physical  training.  Athletes, 
boating  crews,  prize-fighters,  et  al.,  are  obliged  to  tem- 
•  porarily  abstain  from  tobacco,  as  are  those  who  are  em- 
ployed in  very  delicate  manual  work,  such  as  hand 
section-cutting  for  the  microscope.  It  is  injurious  to 
those  who  are  of  a  highly  neurotic  temperament,  or 
who  suiier  from  either  functional  or  organic  affections 
of  the  heart  and  lungs.  If  sudden  abandonment  of  the 
use  of  tobacco  causes  discomfort,  restlessness,  and  crav- 
ing, it  indicates  the  degree  of  influence  which  it  has 
upon  the  system.  If  the  odor  of  tobacco  lingers  long  in 
the  breath  or  perspiration,  it  is  an  indication  that  the  sys- 
tem is  saturated  with  it. 

Some  forms  of  tobacco  are  more  harmful  than  others. 
Generally  only  the  leaves  of  the  tobacco  plant  are  used, 
but  Latakia  (Syrian)  tobacco  has  the  buds  and  flowers 
added.  The  dark,  rich  color  of  Cavendish  is  produced 
by  sprinkling  the  leaves  with  an  infusion  made  from  the 
midribs,  stalks,  and  other  waste  parts.  They  are  then 
fermented  a  second  time,  dried,  and  pressed  by  ma- 
chinery into  cakes.  Cavendish,  pig- tail,  etc.,  yield  more 
fluid  product  than  Turkish  tobacco.  The  latter  dries 
the  tongue  from  excess  of  ammonia,  but  upsets  diges- 
tion less.  Cigars  which  are  "good"  cause  dyspepsia 
more  readily,  for  nicotine  is  more  readily  formed  from 
them.  Most  men  can  smoke  much  more  at  sea,  or  in  the 
open  air,  where  elimination  is  freer,  and  an  extraordinary 
degree  of  toleration  for  tobacco  is  acquired  by  many, 
after  long  practice. 

Lesions  of  varied  character  have  been  attributed  to  the 
tobacco  habit,  such  for  example  as  atrophy  of  the  audi- 
tory and  optic  nerves,  apoplexy,  and  the  like.  Such 
cases,  however,  are  without  foundation. 

Symptoms  op  a  Mild  Case  of  tobacco  poisoning, 
such  as  may  result  from  smoking  the  first  cigar,  are 
these  :  Vertigo,  headache,  and  faintness  are  soon  fol- 
lowed by  nausea  and  an  indescribable  feeling  of  oppres- 
sion in  the  epigastrium  ;  and  general  prostration,  palpita- 
tion, pallor,  and  possibly  dyspna?a  and  vomiting  result. 
The  state  of  the  stomach  and  the  time  of  day  modify 
these  symptoms.  Tobacco  always  has  more  effect  upon 
an  empty  stomach,  and  if  smoked  early  in  the  morning. 
The  ill  effects  may  last  for  a  day  or  two  after  the  first 
smoke.  If  depression  occurs  at  once  on  attempting  to 
smoke,  it  is  an  indication  that  even  the  smallest  quantity 
of  tobacco  is  injurious  (Anstie). 

Symptoms  op  Severe  Cases. — The  appetite  fails,  es- 
pecially in  the  morning,  the  tongue  is  coated,  the  bowels 
constipated,  the  breath  foul,  and  a  train  of  nervous  symp- 
toms follow — restlessness,  nightmare,  insomnia,  hyper- 
asthesia,  irritability  of  temper,  and  great  hypochondriasis. 
Attacks  of  nausea,  and  even  continued  vomiting,  may 
oecur.  The  emesis  resembles  that  produced  by  antimony 
in  the  depression  which  follows.  In  the  worst  cases 
there  is  malnutrition,  loss  of  weight,  the  skin  has  a 
sallow,  yellowish  hue,  it  is  cold  and  bathed  in  profuse 
perspiration  ;  often  violent  cramps  and  colicky  pains  ac- 
company the  constipation  ;  there  are  tremors,  decided 
muscular  weakness,  inability  to  exert  the  mind.  The 
throat  is  congested  and  sore,  the  mouth  feels  parched, 
the  tongue  burns,  and  hot  or  acid  foods  increase  the  dis- 
comfort. Rarely  there  are  superficial  ulcers  in  the 
mouth.  There  is  increased  vertigo,  and  there  may  be 
disordered  vision.  There  may  be  slight  fall  of  tempera- 
ture, owing  to  the  perspiration  and  the  general  depression. 

Treatment  op  Mild  Cases.— Temporary  suspension 
or  limitation  of  the  use  of  tobacco  is  frequently  all  that 
is  required  in  mild  cases  of  functional  disorder  produced 
by  its  use  in  excess.  Frequently,  patients  need  no 
further  warning  than  the  experience  they  have  had. 


All  cases,  however  mild,  should  be  carefully  examined 
as  to  the  co-existence  of  possible  cardiac  or  pulmonary 
organic  disease,  anaemia,  etc. 

Treatment  op  Severe  Cases. — It  is  best  to  inter- 
dict entirely  the  use  of  tobacco  for  several  months,  or 
even  years.  This  is  usually  easier  for  the  patient  after 
the  first  day  or  two,  than  any  attempt  to  abandon  the 
habit  by  lysis.  The  diet  should  be  regulated,  the  diges- 
tion aided  by  appropriate  medicaments,  and  the  functions 
of  the  liver  stimulated.  Blood  and  nerve  tonics,  as  iron, 
strychnine,  arsenic,  etc.,  are  particularly  indicated.  The 
palpitations  are  best  controlled  by  heart  tonics,  such  as 
digitalis,  strophanthus,  caffein,  glonoin,  and  couvallaria. 
In  the  experience  of  the  writer  the  combination  of  two 
or  more  such  tonics  in  moderate  doses  {e.g.,  strophan- 
thus with  digitalis  or  with  caffein),  is  far  more  prompt  in 
controlling  the  great  irritability  of  the  heart  than  is 
either  remedy  used  alone.  The  insomnia  and  restless- 
ness, which  are  often  prominent  symptoms,  are  frequently 
cured  through  the  general  improvement  in  circulation 
and  digestion  which  follows  the  treatment  above  sug- 
gested, and  without  recourse  to  anodynes.  The  latter 
are  to  be  avoided,  if  possible,  because  of  the  ease  with 
which  one  "  habit "  may  be  grafted  upon  another  in  any 
crisis  of  the  nervous  system.  Over-indulgence  in  strong 
black  coffee  often  complicates  the  tobacco  habit.  The 
physician  should  always  bear  in  mind  the  frequency 
with  which  alcoholism  is  associated  with  the  tobacco 
habit.  There  is  danger  that  in  suddenly  withdrawing 
the  additional  stimulus  of  tobacco,  the  craving  for  drink 
may  be  exacerbated,  and  precautions  should  always  be 
taken  to  control  both  habits  together. 

Treatment  op  tub  Worst  Cases. — In  the  gravest 
form  of  chronic  tobacco  poisoning,  if  the  drug  be  sud- 
denly withheld  entirely,  there  may  be  some  danger  of 
collapse  from  withdrawal  of  the  accustomed  stimulus  to 
the  nerve-centres,  as  occurs  similarly  in  the  opium  habit. 
Fatal  cases  resulting  'from  the  sudden  deprivation  of  to- 
bacco have  not  been  recorded.  The  worst  cases  require 
active  treatment  by  means  of  diffusible  cardiac  stimu- 
lants, application  of  warmth,  proper  nourishment,  etc., 
to  guard  against  collapse. 

Treatment  op  Acute  Tobacco  Poisoning. — There 
is  no  definite  poisonous  dose.  There  is  no  reliable  chemi- 
cal antidote.  If  the  drug  has  been  swallowed,  evacuate 
the  stomach,  give  tannin,  and  observe  the  general  rules 
for  alkaloidal  poisoning  and  the  prevention  of  collapse 
by  heat,  friction,  artificial  respiration,  and  cardiac  stimu- 
lation. Acute  and  even  fatal  poisoning  sometimes  oc- 
curs when  habitual  smokers  on  a  wager  smoke  sixteen 
to  twenty  pipes  or  cigars  at  a  sitting.  Gmelin  reports 
two  such  cases.  In  these  cases  very  prompt  treatment 
is  necessary.  Strychnine  and  iodides  have  been  given 
as  antidotes,  but  with  doubtful  benefit.  Ergot,  digitalis, 
alcohol,  atropine,  and  ammonia  antagonize  the  effect 
upon  the  heart  and  circulation. 

The  History  of  the  use  of  tobacco  is  remarkable  for 
the  violent  opposition  which  attended  its  introduction 
and  the  first  century  of  its  use  in  Europe.  James  I.  of 
Englaiid  wrote  a  tirade  against  it,  and  Pope  Urban  VIII. 
a  bull.  Its  use  was  prohibited  by  law  in  tjie  seventeenth 
century  in  Turkey  and  Persia — countries  where  the 
habit  is  now  almost  universal.  The  literature  of  satire 
and  denunciation  against  smoking,  and  more  especially 
against  the  dirty  habits  of  chewing  and  snuff-taking, 
would  fill  many  volumes.  Yet  to-day  there  is  no  other 
one  article  of  greater  value  than  tobacco  (unless  it  be 
alcohol)  to  nations  as  a  source  of  governmental  revenue, 
and  the  active  opposition  to  its  use  is  confined  to  a  few 
anti-tobacco  societies  and  an  occasional  enthusiast.  It 
is  difficult  to  believe  that  the  use  of  tobacco,  or  the  to- 
bacco habit,  will  ever  be  abandoned,  or  that  it  will  even 
become  less  prevalent.  In  regard  to  the  question  so 
often  asked  every  physician,  "Is  smoking  injurwus?" 
no  brief  answer  can  be  truthfully  given,  but  the  follow- 
ing summary  of  the  facts  may  be  stated  : 

1.  Both  individuals  and  nations  have  attained  the 
highest  intellectual  and  physical  development  without 
the  use  of  tobacco  in  any  form. 
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II.  Tobacco  is  in  nowise  essential  for  the  welfare  and 
progress  of  mankind. 

III.  Tobacco,  like  alcohol,  is  positively  injurious : 
1,  to  the  young  ;  2,  to  those  suffering  from  certain  mala- 
dies, notably  cardiac  and  pulmonary  diseases ;  3,  to 
those  who  have  a  marked  idiosyncrasy  against  it,  or 
who  have  a  highly  neurotic  diathesis  ;  4,  to  those  who 
have  not  sufficient  will-power  and  force  of  character  to 
enable  them  to  restrict  its  use  properly  ;  5,  to  everyone, 
if  used  to  great  excess. 

IV.  Many  inveterate  smokers  have  lived  to  be  over 
ninety  or  even  one  hundred  years  of  age,  without  having 
their  health  affected  by  the  use  of  tobacco. 

V.  All  nations  and  all  races  ascribe  value  to  the  use 
of  tobacco  as  a  sedative  for  the  relief  of  fatigue  and 
ennui.  Smoked  in  moderation  after  meals,  it  stimulates 
secretion,  aids  digestion,  and  increases  peristalsis. 

Many  find  in  it  a  soothing  influence,  it  promotes  rev- 
erie, overcomes  weariness,  and  as  a  moderate  stimulant, 
in  a  limited  degree,  it  takes  the  place  of  scanty  food  (like 
coca,  Anstie). 

VI.  Those  who  have  passed  middle  life,  and  whose 
physical,  emotional,  or  intellectual  faculties  are  over- 
burdened with  the  activities  of  modern  civilization,  often 
find  that  tobacco  favors  mental  and  physical  calm,  and 
counteracts  nervousness  and  exhaustion. 

VII.  An  enormous  number  of  persons  do  use  tobacco 
constantly  without  any  ill  effects  whatever  ;  although 
the  tobacco  habit  is  seductive,  and,  once  thoroughly  es- 
tablished, it  tends  to  grow  beyond  easy  control. 
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William  Oilman  Thompson. 

TOES,  DEFORMITIES  OF  THE.  Many  of  the  de- 
foi'mities  to  which  the  toes  are  liable  are  similar  in  their 
nature  to  those  of  the  fingers. 

Syndactylism  in  the  lower  extremity  is  less  rare  than 
is  the  same  affection  in  the  hand,  and  it  is  not  uncommon 
to  see  two  of  the  toes  united  as  far  as  the  first  interpha- 
langeal  Joint.  As,  however,  the  deformity  does  not  seem 
to  interfere  in  any  way  with  the  function  of  the  foot, 
and  as  it  is  concealed  by  the  shoe,  it  seldom  calls  for 
treatment.  If  in  any  case  it  be  deemed  advisable  to  re- 
lease the  toes  it  may  be  accomplished  in  the  same  man- 
ner as  the  separation  of  webbed  fingers  (see  Vol.  III.,  p. 


Polydactylism  in  the  foot  is  frequently  seen  in  connec 
tion  with  the  same  deformity  of  the  hand.  Amputation 
of  the  extra  digits  is  usually  needful  to  restore  the  shape 
of  the  foot,  though  this  measure  is  not  as  imperative  here 
as  it  is  in  the  upper  extremity. 

Clubbing  of  the  toes  is  sometimes  observed  along  with 
a  similar  condition  of  the  fingers  in  phthisis  and  other 
diseases  of  the  thoracic  organs.  As  the  condition  is 
merely  an  indication  of  defective  hssmatosis,  it  calls  for 
no  special  treatment. 

The  other  non-painful  deformities  of  the  toes  need  no 
special  mention,  since  they  cause  no  inconvenience  to  the 
patient  and  seldom  are  brought  to  the  notice  of  the  sur- 
geon. It  is  otherwise,  however,  with  certain  other  af- 
fections which,  though  seemingly  insignificant,  are  often 
the  cause  of  much  suffering  and  inconvenience,  and  may 
even  interfere  so  seriously  with  locomotion  that  the  pa- 
tient becomes  practically  bedridden.  The  gouty  and 
rheumatic  deformities  of  the  toes,  as  also  hallux  valgus 
and  ingrowing  toe-nail,  have  been  discussed  in  other  por- 
tions of  this  work,  and  we  have  to  consider  here  only 
that  condition  known  as  hammer-toe. 

Hammer-tob  (Pr.,  orieil  en  marteau  ;  Ger.,  Zehenmr- 
krummung)  is  an  affection  characterized  by  a  permanent 
flexion  at  the  first  interphalangeal  articulation  of  one  or 
more  of  the  toes.  The  second  toe  is  the  one  most  com- 
monly, though  not  exclusively,  affected.  Not  infre- 
quently the  deformity  is  seen  in  both  feet.  The  third 
phalanx  may  be  extended  or  flexed,  or  in  a  line  with  the 
second,  and  some  French  writers  have  accordingly  dis- 
tinguished three  forms,  named,  from  the  fancied  shape  of 
the  toe,  respectively,  Z  form,  C-form,  and  L-form.  The 
affected  joint  is  seldom  actually  anchylosed,  except  oc- 
casionally in  the  later  stages,  but  it  is  simply  restricted 
in  extension  ;  additional  flexion  is  not  interfered  with,  but 
it  is  impossible  to  straighten  the  toe.  Not  infrequently, 
when  the  deformity  has  existed  for  some  time,  there  is  a 
subluxation  of  the  second  phalanx  upon  the  first. 

The  affection  is  usually  the  cause  of  a  great  deal  of 
annoyance,  and  often  of  acute  suffering.  The  impact  of 
the  tip  of  the  toe  on  the  sole  of  the  shoe  in  walking 
causes  pain,  and  sometimes  an  acute  subungual  inflam- 
mation. The  pressure  of  the  shoe  upon  the  prominent 
angle  formed  by  the  flexion  of  the  digit  produces  con- 
siderable irritation,  which  leads  in  time  to  the  formation 
of  a  very  troublesome  corn.  Sometimes  a  bursa  devel- 
ops at  this  point  and  then  becomes  inflamed,  resulting  in 
the  production  of  a  bunion.  This  may  subsequently 
suppurate  and  give  rise  to  the  formation  of  an  obstinate 
ulcer.  Dubreuil  has  described  this  latter  condition 
under  the  name  of  inal  dorsal  des  orieils,  and  regards  it  as 
analogous  to  perforating  ulcer  of  the  foot.  If  neglected, 
this  ulcer  may  increase  in  depth,  and  finally  open  into  the 
joint,  setting  up  an  arthritis  with  exfoliation  of  the  car- 
tilage and  necrosis  of  the  phalanges. 

The  causation  of  hammer-toe  is  obscure.  It  has  been 
attributed  to  ill-fitting  shoes  which  are  either  too  narrow 
or  too  short,  and  in  support  of  this  view  it  is  stated  that 
the  deformity  is  never  seen  among  Eastern  peoples  who 
do  not  wear  "European  shoes.  A  fact  which  would  seem 
to  argue  against  this  theory  is  that  men  are  somewhat 
more  frequently  affected  than  women,  although  the  latter 
are  more  prone  to  confine  their  feet  in  closely  fitting 
shoes.  It  is  probable  that  defective  shoes  are  seldom  the 
exciting  cause  of  the  deformity,  though  they  undoubt- 
edly play  an  important  role  in  the  production  of  the  later 
troubles  which  have  been  described  above.  In  many 
cases  there  seems  to  be  an  hereditary  predisposition  to 
hammer-toe,  the  condition  being  frequently  present  in 
several  members  of  the  same  family.  The  deformity 
appears  usually  during  childhood,  and  has  even  been 
seen  in  infants,  and  is,  perhaps,  due  to  some  vice  of  de- 
velopment. 

According  to  Shattock,  who  bases  his  views  upon  the 
results  of  dissection  in  several  cases  of  recently  ampu- 
tated hammer-toe,  the  flexion  of  the  toe  is  due  to  a  short- 
ening of  the  lateral  ligaments,  and  not,  as  has  been  sup- 
posed by  some,  to  a  contraction  of  the  flexor  tendons 
or  of  the  plantar  fascia.     After  the  deformity  has  existed 
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for  some  time,  clianges  take  place  in  the  articular  ends 
of  the  bone  similar  to  those  occurring  in  knock-knee 
and  lateral  curvature  of  the  spine.  There  is  a  wearing 
away  of  the  under  half  due  to  pressure,  and  an  over- 
growth of  the  upper  half  from  which  the  normal  press- 
ure has  been  removed.  When  subluxation  has  occurred 
early  these  alterations  are  not  so  marked.  When  these 
clianges  have  taken  place,  little  can  be  hoped  for  from 
any  measures  except  resection  of  the  joint. 

In  the  treatment  of  liammer-toe  little  can  be  effected 
in  the  majority  of  cases  by  mechanical  apparatus,  and 
the  same  may  be  said  of  massage,  though  either  of  these 
measures  may  be  useful  in  the  earliest  stages  of  the  de- 
formity. Mr.  William  Adams,  who  looks  upon  the  con- 
dition as  one  of  contraction  of  the  lateral  ligaments,  ad- 
vises and  practises  the  subcutaneous  division  of  these 
ligaments.  After  the  operation  the  toe  is  bandaged  to  a 
light  metal  splint  for  some  weeks  to  prevent  a  return  of 
the  flexion.  Terrier  makes  a  V-shaped  resection  of  the 
joint,  removing  a  small  wedge  from  each  articular  surface, 
excising  at  the  same  time  the  callosity  or  bunion  that  has 
formed  on  the  convexity  of  the  joint.  Anderson  per- 
forms a  somewhat  similar  operation,  resecting  the  artic- 
ular surface  of  the  first  phalanx.  In  the  severest  cases, 
in  which  the  deformity  has  existed  for  a  considerable 
length  of  time  and  inflammatory  changes  have  taken 
place  in  the  joint  and  peri-articular  tissues,  amputation 
of  the  toe  is  often  the  only  recourse  left  to  the  surgeon. 
This  operation,  indeed,  is  recommended  by  some  in  all 
except  the  mildest  cases,  but,  in  view  of  the  successful 
results  of  resection  and  of  syndesmotomy,  so  radical  a 
measure  as  amputation  seems  hardly  called  for. 

HaHiTtx  plexus  (hallux  rigidus,  hallux  dolorosus). 
This  is  a  condition  allied  to,  and  perhaps  in  many  in- 
stances identical  with,  hammer-toe,  in  which  there  is  flex- 
ion of  the  first  phalanx  of  the  great  toe.  The  second 
phalanx  is  usually  extended  upon  the  first,  and  there  is 
more  or  less  rigidity  of  the  metatarso-phalangeal  joint. 
Walking  is  more  or  less  painful,  and  the  patient  generally 
rests  his  weight  upon  the.  outer  edge  of  the  foot.  The 
occurrence  of  the  deformity  is  variously  attributed  to 
compression  from  an  ill-fitting  shoe,  to  traumatism  (as 
from  stubbing  the  toes),  and  to  a  breaking  down  of  the 
plantar  arch.  Possibly  any  one  of  these  factors  is  suf- 
ficient to  produce  the  deformity,  and  in  some  cases  it  may 
result  from  the  combined  action  of  all  of  them.  Doubt- 
less it  is  often  nothing  else  than  hammer-toe  affecting 
this  digit  instead  of  its  next  neighbor.  All  the  cases 
hitherto  reported  have  been  in  men,  but  this  fact  is  prob- 
ably without  significance,  as  the  number  of  recorded 
cases  is  not  large.  The  only  cases  which  the  writer  has 
seen,  two  in  number,  were  in  young  women. 

When  the  deformity  is  secondary  to  flat  foot  it  will 
disappear  upon  the  restoration  of  the  plantar  arch.  In 
other  cases,  if  massage,  splints,  and  mild  measures  fail, 
resection  will  be  indicated.  Thomas  L.  Siedman. 

UNDERWOOD  SPRING,  ralmouth-rore-Side,Me.,  on 
the  shore  of  Casco  Bay,  six  miles  from  Portland. 

This  water  is  remarkable  as  being  one  of  the  purest 
known. 

Analysis. — One  U.  S.  gallon  contaii?s  (Bartlett) : 

Sodium  chloride 859 

Silica 606 

Lime  carbonate 478 

Magnesium  carbonate 144 

Potassium  sulphate 118 

Organic  matter 000 

Total 2.105 

A  glance  at  the  above  table  reveals  this  striking  feature. 
Every  precaution  has  been  taken  to  guard  the  well  against 
contamination.  There  are  as  yet  no  accommodations  for 
guests,  though  the  exceeding  beauty  of  the  locality  and 
the  undoubted  value  of  the  water  should  render  this  spot 
unrivalled  as  a  health-resort.  The  supply  seems  inex- 
haustible ;  120,000  gallons  are  used  per  day  for  commer- 
cial purposes,  while  many  times  that  amount  are  allowed 
to  run  to  waste. 


The  Indians  appreciated  this  spring,  as  is  revealed  by 
the  presence  of  huge  mounds  of  partially  burned  shells 
in  the  immediate  vicinity. 

The  well  is  only  a  few  hundred  feet  from  the  waters  of 
Casco  Bay,  which,  with  its  many  islands  and  rock-bound 
shore,  offers  a  constant  feast  in  the  way  of  picturesque 
surrounding. 

Its  purity  renders  this  water  the  best  solvent  for  con- 
cretions of  mucous  cavities.  It  is  readily  absorbed  and 
excreted,  thus  perfectly  performing  that  office  for  which 
pure  water  only  is  adapted. 

Therapeutically,  it  is  indicated  in  chronic  catarrhal 
diseases  of  the  alimentary  canal  and  urinary  system, 
rheumatism,  and  gout.  Qeorge  B.  Fowler. 

URETERS.  Simple  and  uncomplicated  disease  of 
these  tubes,  outside  of  their  pelves,  is  quite  rare. 

Pyelitis. — The  most  important  diseased  condition  of 
the  ureters  is  that  which  implicates  chiefly  their  ex- 
panded and  superior  portion.  It  is  an  inflammatory  or 
catarrhal  process  of  the  pelves  of  the  kidneys  and  of 
their  calices.  It  may  attack  one  or  both  organs  at  a 
time. 

Eiiology. — Sometimes,  though  rarely,  it  may  occur 
after  exposure  to  cold,  but  its  most  frequent  cause  is  the 
irritation  of  renal  calculi  in  the  pelvis,  or  some  obstruc- 
tion in  the  urethra,  bladder,  or  ureter  itself.  When  the 
urine  is  acrid  or  unduly  acid,  it  excites  a  hypersecretion 
of  an  alkaline  mucus  from  the  muciparous  glands  of  the 
pelves  of  the  kidneys,  and  the  presence  of  this  mucus, 
together  with  the  unduly  acid  urine,  acts  as  a  constant 
irritant  to  the  mucous  membrane  of  the  renal  pelves.  In 
this  way  there  is  developed,  first,  a  catarrhal  condition  of 
the  mucous  membrane,  which  is  shown  in  the  discharge 
of  acid  urine  containing  pus.  Later,  the  hyper-acidity 
is  overcome  by  the  abundant  hypersecretion  of  mucus,  a 
true  inflammatory  process  is  excited,  and  all  the  symp- 
toms of  a  typical  pyelitis  are  finallj'  developed. 

This  is  the  mode  of  development  of  many  of  the  ap- 
parently idiopathic  cases.  A  mild  form  is  sometimes 
excited  by  any  of  the  varied  forms  of  renal  disease,  and 
occasionally  it  occurs  during  pregnancy.  It  may  also 
result  from  cystitis,  ureteritis,  gonorrhceal  urethritis,  and, 
in  fact,  from  any  inflammatory  conditions  of  the  urinary 
tract,  by  an  extension  of  the  same  to  the  pelvis.  With 
gonorrhosa,  the  inflammatory  process  in  the  renal  pelves 
may  develop  suddenly,  without  any  apparent  involve- 
ment of  the  intervening  portion  of  the  urinary  tract. 
Pyelitis  may  be  excited  by  turpentine,  cantharides, 
squills,  and  the  many  forms  of  irritating  balsams,  resins, 
etc.,  as  well  as  by  all  acrid  substances  excreted  by  the 
kidneys. 

A  mild  form  of  this  disease  is  sometimes  developed  in 
the  typhoid  stage  of  cholera,  in  typhus  fever,  diphtheria, 
and  in  any  of  the  exanthemata.  In  these  instances  the 
superacidity  of  the  urine  and  increased  amount  of  effete 
material  eliminated,  together  with  the  general  deteriora- 
tion in  the  nutritive  condition,  both  geneml  and  local, 
are  important  factors  in  exciting  the  pyelitic  inflamma- 
tion. 

A  hemorrhagic  variety  has  been  described  by  some 
writers,  in  which  there  are  frequent,  and  sometimes  ex- 
tensive, haemorrhages  into  the  renal  pelves.  This  con- 
dition occurs  in  connection  with  scurvy,  purpura  hsemor- 
rhagica,  pernicious  anaemia,  and  chronic  syphilis. 

Pathological  Anatomy. — The  mucous  membrane  is  very 
much  congested  and  dotted  with  ecchymotic  extravasa- 
tions, and  in  places  the  epithelial  surface  is  completely 
destroyed.  In  the  most  acute  stage  there  is  little  or  no 
discharge,  but  as  the  disease  advances  and  becomes  more 
chi'onic  a  muco-purulent  secretion  occurs,  and  the  mem- 
brane is  relaxed  and  swollen.  As  the  inflammation  ad- 
vances, the  pelves  and  infundibula  become  enlarged  and 
their  walls  thickened  ;  the  color  of  the  mucous  mem- 
brane changes  to  a  grayish-white  or  slate  color,  and  its 
surface  is  traversed  by  delicate  capillaries.  Should  there 
be  much  irritation,  ulceration  is  liable  to  take  place, 
which  may  cause  rupture  of  the  wall,  and  extravasation 
of  the  urine  into  the  surrounding  tissue,  the  peritoneal 
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cavity,  or  into  some  of  the  surrouuding  organs,  inflamma- 
tion having  been  excited  and  previous  adhesions  formed. 
The  walls  of  the  pelves  may  be  very  much  distended 
by  the  retained  urine  and  accumulated  pus,  and  the  kid- 
neys may  undergo  atrophy,  as  in  hydronephrosis.  Occa- 
sionally the  fluid  may  be  entirely  absorbed,  the  pelvis  of 
one  kidney  becoming  contracted  into  a  hard  capsule 
around  its  ovyn  inspissated  contents,  while  the  ureter  is 
converted  into  a  fibrous  cord,  its  lumen  having  been  ob- 
literated. In  certain  oases  where  the  inflammation  has 
been  very  severe,  a  fibro-plastic  exudation  is  thrown  out 
upon  the  surface  of  the  mucous  membrane  ;  this  has 
been  termed  a  diphtheritic  pyelitis. 

Symptoms. — In  studying  the  symptoms  it  must  alwa}'s 
be  remembered  that  those  of  the  pyelitis  are  often  masked 
by  those  due  to  the  exciting  cause.  The  disease  usually 
begins,  however,  with  a  chill,  sometimes  a  series  of 
rigors,  followed  by  a  rise  of  temperature  of  about  three 
degrees  Falu'enheit,  pain  in  the  back,  increased  on  press- 
ure, and  often  radiating  down  along  the  course  of  the 
ureter.  There  is  often  nausea  and  vomiting,  together 
with  a  continual  desire  to  micturate,  and  pain  on  at- 
tempting to  do  so.  As  the  disease  progresses  and  be- 
comes more  chronic,  the  lassitude  from  which  the  pa- 
tients suffer  increases.  Hectic  is  finally  developed,  and 
death  ensues,  either  from  exhaustion  or  from  a  form  of 
septicaemia,  or  from  the  combined  action  of  both. 

In  those  cases  which  are  due  to  a  renal  calculus,  the 
pain  in  the  loins  is  the  most  prominent  symptom. 

Another  quite  diagnostic  symptom  is  the  alternating 
discharge  of  clear  or  normal  urine,  and  of  urine  charged 
with  pus. 

Urinary'  Examination. — The  urine  is  usually  in- 
creased in  quantity,  owing,  perhaps,  to  the  moderate 
hypersemia  of  the  kidneys  always  associated  with  this 
disease.  The  specific  gravity  is  somewhat  above  normal, 
from  1.025  to  1.030,  and  the  reaction  is  alkaline.  Under 
tiie  microscope  the  urine  is  found  to  contain  blood,  pus, 
and  epithelial  cells. 

Great  stress  has  been  laid  upon  the  character  of  the 
epithelial  corpuscles  in  the  urine  and  their  diagnostic 
significance  in  reference  to  pyelitis.  It,  however,  is  well 
known  that  there  is  a  great  variety  in  the  form  of  the 
epithelial  elements  found  in  the  urine,  some  of  which  are 
derived  from  the  urinary  tract,  and  others  from  the 
generative  organs,  while  a  smaller  number  may  come 
from  the  air-passages,  the  mouth,  or  the  skin.  But,  of 
all  these,  the  variety  linown  as  flat  or  pavement  epithe- 
lium, the  tailed  cells,  and  the  small  angular  cells  com- 
monly called  "renal,"  have  given  rise  to  the  most  dis- 
cussion. 

Naturally,  epithelial  cells  from  the  urinary  tract  are 
found  in  either  sex.  On  the  otlier  hand,  the  urine  of  the 
female  is  almost  invariably  said  to  contain  a  peculiar 
sort  of  large  and  angular  cells  that  have  been  regarded 
as  peculiar  to  the  sex.  But  all  varieties,  sizes,  and  forms 
of  epithelial  cells  may  come  from  the  bladder,  the  cili- 
ated form  excepted.  The  structure  of  tlie  mucous  mem- 
brane of  the  bladder  distinctly  explains  this,  because  it 
is  divisible  into  three  separate  layers.  The  innermost, 
or  deepest,  is  composed  of  several  rows  of  small  cells, 
varying  In  size  and  shape,  but  usually  cuboidal  or 
round  in  outline.  "When  these  cells  are  shed  rapidly 
they  increase  in  size  and  have  a  more  irregular  form, 
especially  in  catarrhal  conditions  or  where  the  mucous 
membrane  is  inflamed  in  any  way.  The  intermediate 
plane  Is  made  up  of  a  single  or  in  part  double  layer  of 
pyriform  cells.  Their  tail-like  prolongations  are  either 
single  or  double,  but  in  the  majority  of  instances  single, 
and  fitted  in  between  the  epithelial  cells  of  the  deeper 
layer.  Their  round  ends  fit  into  depressions  in  the  in- 
ferior face  of  the  superficial  cells. 

The  third  or  outer  layer  is  composed  of  a  form  of 
flattened  cells  called  transitional.  These  cells  are  made 
up  of  large  masses  of  protoplasm  which  usually  appears 
to  have  two  or  more  nuclei,  but  often  this  phenomenon  is 
an  optical  illusion,  and  one  at  least  of  the  apparent  nuclei 
is  produced  by  the  fossa  on  their  lower  surface,  where 
it  rests  upon  the  underlying  corpuscles.    In  case  of  an 


ordinary  catarrhal  condition  or  inflammation,  the  epithe- 
lial membrane  may  be  cast  off  in  separate  layers,  or  with 
its  three  layers  adhering  together,  and  appearing  as  such 
under  the  microscope. 

A  careful  examination  of  the  mucous  membrane  of  the 
renal  pelves,  of  the  ureters,  of  the  bladder,  and  of  the 


Fig.  5097, — Cells  found  in  Urine.  Each  division  of  the  scale  equals 
O.OOaS  mm.,  or  3.3  ^t,  roughly,  3X  ^.  The  large  flat  cells  average, 
probably,  from  40to55or60)aintheir  greatest  diameter.  Fifty  cells, 
measured  carefully  by  the  author,  averaged  49  /i  in  their  greatest  di- 
ameter, and  37 /A  in  the  diameter  at  right  angles  to  the  long  one. 

vagina,  demonstrates  that  in  all  these  regions  the  mem- 
brane is  composed  of  three  layers  of  cells  similar  to  those 
found  in  the  urine  as  illustrated  by  Figs.  5097  and  5098, 
and  from  the  bladder,  ureters,  renal  pelves,  and  vagina, 
as  in  Fig.  5099.  Although  the  epithelial  cells  known  as 
flat,  or  vaginal,  do  not  concern  us  directly  in  the  study  of 
pyelitis,  they  do  indirectly  in  giving  a  more  complete 
knowledge  of  all  the  kinds  of  epithelial  cells  that  may  be 
found  in  the  urine,  and  the  varying  circumstances  under 
which  they  may  be  present.  A  few  words,  therefore,  in 
relation  to  them  is  quite  admissible  at  this  point. 

The  so-called  vaginal  epithelial  cells  have  been  found, 
on  investigation,  to  be  quite  as  likely  to  come  from  the 
female  bladder,  and  even  from  the  ureters  or  the  pelves  of 


Fig.  5098. — Cells  from  Urine  removed  through  an  Abdominal  Opening 
into  the  Bladder.  The  measurements  for  this  figure  are  practically 
the  »ime  as  in  Fig.  5097. 

the  kidneys,  as  from  the  vagina.  There  is  also  another 
quite  interesting  point  of  medico-legal  interest  in  connec- 
tion with  these  cells;  some  alleging  that  they  are  always 
absent  in  the  virgin.  The  writer's  attention  was  espe- 
cially called  to  this  subject  when  making  a  necropsy  upon 
a  female  patient,  aged  eighteen,  who  had  died  twenty -four 
hours  after  a  fracture  of  the  skull.  "When  the  kidneys 
were  examined  they  unexpectedly  gave  every  evidence 
of  a  chronic  parenchymatous  metamorphosis.  The  urine 
was  examined  to  see  if  it  contained  evidence  of  the  renal 
lesion,  which  it  did  in  every  particular.  It  was  also 
found  to  contain  an  abundance  of  large  flat  cells  identi- 
cal with  those  commonly  called  vaginal,  and  single  and 
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bifid-tailed  cells  also  were  abundant.  In  this  case  the 
urine  was  not  withdrawn  through  the  urethra,  but  the 
bladder,  which  happened  to  be  distended,  was  opened 
from  the  abdominal  cavity,  and  its  contents  were  with- 
drawn through  a  clean  syringe.  Further,  there  was  no 
evidence  of  the  existence  of  an  acute  or  chronic  inflam- 
mation of  the  pelves  of  the  kidneys.  Excluding  the  va- 
gina, and  tracing  the  origin  of  these  flat  cells  to  the  blad- 
der, it  becomes  necessary  to  explain  the  fact  of  their 
frequency  in  the  female  and  rarity  in  the  male  ;  this  can 
be  done  as  follows  :  From  the  loose  attachment  of  the 
bladder  to  the  movable  anterior  wall  of  the  vagina  there 
is  of  necessity  greater  mobility  in  the  female  than  in  the 
male.  The  frequent  motion  "and  tendency  to  pouching 
of  the  trigonum  vesicae,  and  the  more  frequent  over-dis- 
tention  in  the  female,  naturally  teud  to  excite  a  mild  ca- 
tarrh, which  damages  the  epithelial  cells,  loosens  their 
attachments,  and  easily  accounts  for  their  frequent  and 
abundant  desquamation.  On  the  other  hand,  the  firm 
attachments  of  the  male  bladder  to  the  surrounding  tis- 
sue, and  its  less  mobility  and  distensibility,  tend  to  hold 
the  epithelial  cells  in  their  proper  relations.  In  either 
sex,  when  this  desquamation  does  occur  from  the  bladder 
only,  it  is  quite  clear  from  the  accompanying  cuts  that 
not  only  fiat  epithelial  cells,  but  single  and  bifid-tailed 
epithelial  cells,  will  also  be  found  in  goodly  numbers. 

This  point  of  depending  upon  the  tailed  cells  or  any 
special  form  as  diagnostic  of  pyelitis,  appears  to  be  quite 
conclusively  overthrown  by  the  following  observations, 
made  by  Dr.  Creedon,  now  of  Globe  Village,  Mass.,  while 
working  in  the  laboratory  of  Professor  Satterthwaite.  He 
prepared  with  great  care  specimens  of  the  epithelial  cells 
from  the  different  portions  of  the  urethra,  bladder,  ure- 
ters, pelves  of  the  kidneys,  and  renal  tubules.  He  made 
accurate  measurements  and  also  drawings  of  the  cells  re- 
moved from  the  various  regions.  The  result  of  his  re- 
searches was,  that  single  and  bifid-tailed  epithelial  cells 
were  present  throughout  the  mucous  membrane  of  the 
urinary  tract,  from  the  meatus  urinarius  to  the  papillae  of 
the  kidneys.  He  further  found  that  the  renal  epithelial 
cells,  and  those  from  the  deeper  layers  of  the  urinary 
tract  and  from  the  uriniferous  tubules  of  the  kidneys, 
also  corresponded  exactly  in  size  and  shape  in  all  the  speci- 
mens and  in  the  different  regions.  Of  course,  various 
shapes  and  sizes  existed  throughout,  but  the  general 
average  was  uniformly  the  same.  This  careful  observa- 
tion was  strong  evidence  in  favor  of  the  impossibility  of 
locating  with  certainty  the  source  of  any  given  variety 
of  epithelial  cells  when  found  in  the  urine.  These  ex- 
periments were  made  upon  subjects  in  whom  the  mem- 
lirane  was  free  from  any  inflammatory  process  at  the 
time  of  death.  If  the  membrane  examined  was  the  seat 
of  any  infiammatoiy  action,  the  rapid  metamorphosis, 
subdivision,  and  desquamation  of  the  cells  would  tend  to 
make  the  similarity  still  greater. 

In  the  instance  already  cited  by  the  writer,  the  tailed 
epithelium,  both  single  and  bifid,  was  abundant,  but 
there  was  no  evidence  of  pyelitis  or  of  any  inflammatory 
condition  of  the  urinary  tract  at  the  necropsy.  There 
was,  however,  catarrh  of -the  bladder.  To  establish 
more  certainly  the  close  similarity  in  the  shape  and  size 
of  the  epithelial  cells  in  the  various  regions  of  the  genito- 
urinary tract,  the  writer  and  his  assistants  made  a  large 
number  of  similar  examinations.  Specimens  were  care- 
fully prepared  from  the  pelves  of  the  kidneys,  the  ure- 
ters, the  fundus  and  trigonum  of  the  bladder,  and  from 
the  vagina.  Drawings  and  measurements  were  made  of 
the  various  kinds  of  cells  from  the  different  regions,  also 
of  the  cells  found  in  the  urine  taken  from  the  bladder 
through  the  abdomen  at  the  time  when  the  necropsies 
were  made.  In  all  the  different  regions,  and  in  all  the 
cases  examined,  the  size  and  shape  so  closely  corre- 
sponded that  no  apparent  difference  could  be  made  out, 
as  is  well  illustrated  by  the  drawings  (Pig.  5099).  The 
various  specimens  were  also  carefully  measured,  and  the 
figures  corresponded.  The  only  variation  that  could  be 
detected  in  the  flat  cells  was  a  slight  difference  in  size, 
those  from  the  vagina  and  bladder  being  a  little  larger 
than  those  from  the  ureters  and  pelves  of  the  kidneys. 


The  middle  layers  of  the  vagina  contained  cells  that  ap- 
proached more  closely  typical  spindle-shaped  cells  than 
the  pyramidal  type  of  the  other  regions. 

The  results  obtained  by  Dr.  Creedon,  together  with 
the  writer's  observations,  are  strong  proof  of  the  untrust- 


FlQ.  5099. — a.  Cells  from  the  vagina  ;  &,  the  mx  celU  on  the  left  came 
from  the  trigonum  vesicaB,  and  the  six  to  the  right  from  the  fandna  of 
the  bladder ;  c,  cells  from  the  ureters ;  d,  cella  from  the  renal  pelris. 

worthiness  of  the  statement  of  Professor  Ebstein  in  von 
Ziemssen's  "  Cyclopaedia  of  Medicine,"  vol.  xv.,  p.  574, 
that  the  occurrence  of  tailed  epithelial  cells  in  purulent 
urine  is  the  most  positive  indication  that  the  patient  has 
pyelitis.  By  reason  of  the  above  facts  it  becomes  abso- 
lutely impossible  to  base  any  positive  diagnosis  of  pye- 
litis upon  anything  found  in  the  urine  with  the  micro- 
scope. Albumin  will  always  be  found  on  account  of  the 
pus. 

In  some  cases  the  urine  and  pus  may  be  retained  in  the 
pelvis  of  one  kidney  for  a  time,  and  the  urine  excreted 
by  the  other  kidney  will  then  appear  normal. 

In  other  instances  the  urine  is  permanently  retained  in 
the  pelvis  of  one  kidney  ;  under  such  circumstances  there 
will  often  be  found  a  pyelo-nephritic  tumor  in  the  lumbar 
region,  which  will  produce  a  bulging  of  the  side  between 
the  crest  of  the  ilium  and  the  twelfth  rib.  There  will 
be  deep-seated  fluctuation,  which  can  be  detected  upon 
palpation,  with  tenderness  upon  pressure,  and  flatness 
upon  percussion,  except  where  the  tumor  is  crossed  by 
the  colon  containing  gas.  If  tapped,  a  sero-purulent 
fluid  may  be  obtained,  but  with  all  the  above  symptoms 
the  urine  may  remain  normal  and  free  from  pus. 

A  mild  form  of  pyelitis  is  far  more  frequent  than  the 
severer  type  just  described.  It  is  often  mistaken  for,  and 
treated  as,  a  cystic  catarrh  or  inflammation. 

This  variety  is  often  quite  chronic,  when  it  unques- 
tionably acts  as  an  exciting  cause  tor  the  development  of 
intrinsic  renal  lesions.  Its  characteristic  symptoms  are 
the  passing  of  pale  acid  urine,  which  usually  has  a  low 
specific  gravity,  and  contains  albumin  and  pus-corpuscles. 
The  urine  from  a  case  of  chronic  pyelitis  contains  a  fair 
amount  of  pus,  while  the  reaction  remains  strongly  acid  ; 
in  cystitis  the  urine  contains  pus  in  varying  quantities, 
but  the  reaction  is  alkaline. 

From  the  study  of  a  large  number  of  these  cases  this 
conclusion  has  been  formulated  :  When  the  patient  has 
increased  micturition,  and  has  to  rise  several  times 
during  the  night  to  empty  the  bladder,  and  the  urine 
passed  is  strongly  acid,  with  a  considerable  quantity  of 
pus-corpuscles  and  some  albumin,  but  no  casts,  the 
catarrhal  or  inflammatory  condition  is  located  in  the 
pelves  of  the  kidneys. 

These  cases  are  frequently  kept  up  by  an  undue 
acidity  of  the  urine.  This  high  acidity  also  prevents  the 
alkaline  fermentation  that  otherwise  would  occur,  and 
explains  the  irritability  of  the  bladder,  and  the  symp- 
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toma  simulating  a  catarrhal  or  inflammatory  state  of  this 
viscus. 

In  otlier  cases  this  superacidity  induces  such  a  copious 
discharge  of  mucus  from  the  pelves  of  the  kidneys,  that 
an  alkaline  fermentation  is  speedily  developed,  and  the 
urine  which  escapes  from  tlie  urethra  is  at  all  times  alka- 
line in  its  reaction. 

This  has  led  to  the  supposition  that  the  primary  cause 
was  an  undue  alkalinity  of  the  urine,  and  when  the  cases 
have  been  treated  as  such,  the  results  have  proved  to  be 
unsatisfactory.  When,  however,  the  true  cause,  the  su- 
peracidity of  the  urine,  is  recognized  and  treatment  for 
it  instituted,  a  rapid  disappearance  of  the  alkalinity  oc- 
curs, and  an  improvement  or  complete  recovery  is  soon 
eflfected. 

The  diagnosis  in  many  cases  of  pyelitis  is  exceedingly 
difficult  to  make  with  certainty.  If  the  patient  has, 
along  with  the  above  symptoms,  alternating  intervals  of 
purulent  and  clear  or  normal  urine,  the  diagnosis  of 
pyelitis  is  pretty  certain  to  be  confirmed  at  the  necropsy. 
This  phenomenon  occurs  in  connection  with  those  cases 
which  are  due  to  renal  calculi,  or  plugging  of  the  ureter 
with  mucus  or  inspissated  pus.  On  the  other  hand,  it 
should  be  remembered  that  this  fluctuation  is  not  always 
present.  The  continuous  discharge  of  acid  urine  con- 
taining pus,  especially  in  the  absence  of  marked  bladder 
symptoms,  is  positively  diagnostic  of  pyelitis. 

The  jjroj^reosjs  depends  in  a  great  measure,  if  not  wholly, 
upon  the  exciting  cause.  When  it  is  a  complication  of 
chronic  cj'stitis,  enlarged  prostate,  urethral  stricture,  and 
operations  upon  the  genito-urinary  tract,  the  prognosis  is 
very  unfavorable,  to  say  the  least.  When  pyelo-nephro- 
sis  occurs  the  tumor  may  disappear,  the  sac  be  obliterated, 
and  the  patient  recover,  but  it  ruins  one  kidney  ;  if  this 
does  not  take  place,  and  no  rupture  follows,  death  may 
be  expected  from  exhaustion  or  septic  toxaemia.  Should 
the  sac  rupture,  the  prognosis  will  depend  upon  the  seat 
of  the  extravasation  ;  if  it  is  into  the  peritoneal  cavity,  or 
the  retroperitoneal  areolar  tissue,  death  will  ensue  from 
shock,  peritonitis,  or  septicaemia  ;  if  externally  or  into 
the  alimentary  tract,  the  patient  may,  and  not  infrequently 
does,  recover.  If  both  kidneys  are  the  seat  of  a  pyelitis, 
the  case  is  almost  always  certain  to  terminate  fatally,  but 
when  only  one  is  implicated  there  is  always  a  chance  for 
recovery. 

Treatment. — At  the  onset  of  the  disease,  wet  or  dry 
cups  to  the  loins,  followed  by  warm  poultices,  should 
be  employed,  and  morphine  should  be  injected  hypoder- 
matically  if  the  pain  be  very  severe  and  unbearable  ; 
considerable  care,  however,  must  be  exercised  in  the  use 
of  opium  in  any  form,  for  in  some  it  excites  a  fatal  urae- 
mia. Alkaline  and  demulcent  drinks  should  be  ad- 
ministered freely,  as  they  render  the  urine  less  irritat- 
ing. 

The  combination  of  damiana,  hyoscyamus,  and  bicar- 
bonate of  potassium  is  a  most  valuable  mixture  not  alone 
in  inflammations  of  the  renal  pelvis,  but  in  all  forms  of 
catarrh  and  inflammation  involving  any  portion  of  the 
mucous  membrane  of  the  urinary  tract.  This  statement 
is  especially  true  in  regard  to  the  bladder.  For  it  is 
quite  clear  that  a  large  proportion  of  the  inflammatory 
conditions  of  this  canal,  not  due  to  a  calculus  or  some 
mechanical  obstruction,  are  in  a  great  measure  depend- 
ent upon  a  depressed  and  overworked  condition  of  the 
lumbar  portion  of  the  spinal  cord,  and  to  a  similar  con- 
dition of  the  abdominal  sympathetic  system,  and  espe- 
cially of  the  hypogastric,  renal,  and  vesical  plexuses,  in 
connection  with  an  over-acid  condition  of  the  urine. 

If  we  overcome  these  difficulties,  restore  the  cord  and 
sympathetic  system  to  their  normal  state,  and  remove 
the  irritant  properties  of  the  urine,  the  inflamed  mucous 
membrane  will,  by  nature's  intrinsic  reparative  powers, 
be  speedily  restored  to  its  normal  condition. 

The  combined  use  of  the  fluid  extract  of  damiana  and 
hyoscyamus  and  bicarbonate  of  potasisium  fullfls  these 
three  indications,  and  their  administration  is  usually  fol- 
lowed by  immediate  relief. 

The  damiana  is  one  of  the  most  powerful  tonics  to  a 
depressed  or  overworked  spinal  cord  ;  while  in  health  it 


has  but  little,  if  any,  influence.  The  so-called  antispas- 
modic action  of  hyoscyamus  is  due  to  its  power  to  stim- 
ulate a  weakened  sympathetic  system,  and  in  these  cases 
acts  by  its  stimulating  properties,  and  raises  the  depressed 
and  irritable  hypogastric  plexuses  to  their  normal  stand- 
ard and  activity.  The  alkali  renders  the  superacid  urine 
less  irritating  and  more  nearly  normal  in  reaction. 

The  hyoscyamus  and  potash  are  not  new  agents,  but 
the  damiana  is,  and  one  greatly  needed  in  many  of  these 
cases,  for  they  are  frequently  excited  by  venereal  excesses. 
Hot  baths,  especially  hip-baths,  and  perfect  rest  must  be 
insisted  upon.  One  of  the  best  methods  for  a  medicated 
sitz-bath  is  to  put  a  bunch  of  wormwood  in  a  chamber 
or  other  receptacle  in  a  closed  water-closet  chair,  and 
then  pour  on  it  some  boiling-hot  water,  and  have  the  pa- 
tient sit  over  the  steaming  infusion. 

If  the  disease  becomes  chronic,  with  the  excretion  of 
large  quantities  of  pus,  astringents,  especially  gallic  acid, 
will  be  found  useful,  and  in  all  a  nutritious  nonstimu- 
lating  diet  must  be  enforced. 

In  case  pyonephrosis  makes  its  appearance,  aspiration 
is  the  only  mode  of  treatment  at  first,  both  to  prove  the 
correctness  of  the  diagnosis  and  to  lessen  the  immediate 
danger  from  rupture  into  some  locality,  when  a  fatal  re- 
sult would  be  almost  certain  to  ensue  ;  later,  if  the  tumor 
reappears,  it  may  be  expedient  to  make  a  free  and  per- 
manent opening  through  the  abdominal  wall. 

Counter-irritation  to  the  lumbar  region,  in  the  form  of 
actual  cauterization,  is  often  followed  by  a  great  im-- 
provement. 

As  an  undue  acidity  of  the  urine  often  exists  and  keeps 
up  the  inflammatory  action,  it  should  be  regarded  as  indi- 
cating a  digestive  disturbance  which  requires  attention, 
in  order  that  the  quantity  of  uric  acid  produced  may  be 
diminished.  By  a  careful  attention  to  this  condition,  as 
well  as  to  the  local  disease,  the  nutritive  powers  of  the 
system  will  be  increased,  and  the  amount  of  irritating 
excretory  products  passing  out  through  the  urinary  tract 
will  be  greatly  decreased.  The  accomplishment  of  these 
two  ends  will  insure  recovery  in  many  instances  when 
all  local  measures  have  failed,  but  when  both  are  judi- 
ciously combined  a  favorable  result  is  almost  certain. 

In  addition  to  the  means  already  enumerated,  the  op- 
eration of  kolpo-uretero-cystotomy,'  as  practised  by  Dr. 
Nathan  Bozeman,  may  be  successfully  carried  out  in 
some  cases.  This  operation  consists  in  the  establishment 
of  a  temporary  vesico- vaginal  fistula,  by  cutting  through 
the  anterior  wall  of  the  vagina  into,  and  through,  the 
posterior  wall  of  the  bladder,  in  such  a  direction  that  the 
superior  extremity  of  the  wound  will  terminate  just  an- 
terior to  the  vesical  opening  of  the  ureter  to  be  treated. 
In  this  way  the  ureter  can  be  easily  catheterized,  the 
pelvis  of  the  kidney  drained,  and  local  medication  readily 
applied.  By  using  Dr.  Bozeman's  utero-vesical  drainage 
support,  all  the  inconveniences  from  incontinence  of  the 
urine  will  be  avoided  and  the  patient  will  be  made  per- 
fectly comfortable.  As  all  the  discomfort  from  the  vesico- 
vaginal fistula  has  been  overcome,  it  can  be  kept  open 
until  the  diseased  condition  of  the  ureter  or  renal  pelvis 
has  been  cured.  When  the  disease  of  the  renal  pelvis  or 
that  of  the  ureter  has  been  subdued,  the  opening  between 
the  bladder  and  vagina  should  be  closed  by  the  ordinary 
operation  commonly  employed  for  vesico-vaginal  fistulae. 

Renal  Calculi. — The  condition  which  stands  next  in 
importance  to  pyelitis  is  that  known  as  renal  calculi. 

A  renal  calculus  is  a  concretion  formed  in  the  tubules 
of  the  kidneys,  or  in  the  renal  pelves,  by  a  deposition  of 
one  or  more  of  the  solid  constituents  of  the  urine.  Calculi 
may  form  at  any  time  during  intra-  or  extra-uterine  life. 

The  precise  cause  of  renal  calculi  is  unknown,  and 
although  many  theories  have  been  advanced  to  account 
for  their  development,  none  is  entirely  satisfactory. 

It  is  known,  however,  that  every  calculus  has  a  nucleus 
of  some  foreign  substance,  such  as  pus,  inspissated  mucus, 
blood,  pigment  granules,  or  crystals  of  some  sort ;  often 
uric  acid,  as  this  is  the  most  insoluble  substance  found 
in  the  urine.  The  uric  acid  is  also  very  frequently  pro- 
duced in  abnormally  large  amounts.  Further,  renal  cal- 
culi are  usually  composed  of  uric  acid,  but  other  kinds 
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occur,  such  as  those  composed  of  oxalate  of  lime,  phos- 
phate of  lime,  carbonate  of  lime,  cystine,  xanthine,  and 
still  others  composed  of  several  of  these  ingredients. 

In  cases  in  which  there  has  been  a  deposition  of  crystals 
without  the  formation  of  large  calculi,  the  kidneys  upon 
post-mortem  section  have  a  streaked  appearance,  usually 
of  brick-red  color,  owing  to  the  presence  of  the  uric  acid 
in  the  tubules.  If  the  concretion  be  large  and  yet  retained 
in  the  substance  of  the  kidney,  it  becomes  the  source  of 
much  irritation  ;  congestion  and  inflammation  are  excited, 
and  often  followed  by  suppuration  and  abscess  ;  In  fact, 
it  acts  as  a  foreign  body  would  elsewhere.  If,  on  the 
other  hand,  it  passes  from  the  kidney  and  remains  in  the 
pelvis  of  the  organ,  it  becomes  a  fruitful  source  of  pye- 
litis. By  blocking  up  the  opening  to  the  ureter  it  may 
produce  hydronephrosis.  In  case  the  calculus  becomes 
large,  it  may  of  itself  press  upon  the  renal  substance,  and 
in  this  way  cause  marked  atrophy  of  the  kidney.  Pass- 
ing from  the  renal  pelvis  down  to  the  bladder  through 
the  ui-eter,  it  may  there  become  the  nucleus  for  the  forma- 
tion of  a  vesical  calculus. 

Symptoms. — Renal  calculi  which  are  retained  in  the 
pelvis  of  the  kidney  may  increase  to  a  very  large  size, 
and  even  completely  destroy  the  renal  substance,  without 
having  given  rise  to  any  sign  of  their  presence  during  the 
life  of  the  patient. 

But  usually  there  is  pain  in  the  lumbar  region,  which 
shoots  down  the  groin,  and  is  aggravated  by  exercise  or 
any  jolting  of  the  body.  In  the  urine,  blood,  pus,  epi- 
thelial cells,  and  often  crystals,  usually  of  uric  acid  or 
oxalate  of  lime,  are  discovered.  Sometimes  a  calculus 
may  pass  from  the  pelvis  through  the  ureter  to  the  blad- 
der, and  so  on  out  through  the  urethra,  without  the 
patient's  knowledge  ;  but,  as  a  rule,  the  symptoms  are 
painfully  severe. 

When  attacked  by  renal  colic  the  patient  complains 
of  intense  shooting  pains  in  the  loins,  radiating  over  the 
hypogastrium  and  down  the  inner  side  of  the  thighs.  The 
testicle  and  the  scrotum  of  the  affected  side  are  often  re- 
tracted, and  there  is  sharp  pain  there,  as  well  as  in  the 
head  of  the  penis.  In  the  female,  the  labia  are  affected 
in  like  manner,  but  women  seldom  suffer  from  renal 
calculi. 

There  is  often  nausea  and  vomiting,  the  patient  is  cov- 
ered with  a  cold  perspiration,  the  respiration  is  rapid  and 
shallow,  the  pulse  small,  hard,  and  rapid, with  great  anx- 
iety of  countenance. 

An  attack  may  last  for  a  few  minutes  only,  or  there 
may  be  remissions  followed  by  recurrences,  each  one  ap- 
pearing to  the  patient  more  serious  than  the  one  which 
preceded  ;  but  if  the  calculi  become  lodged  in  the  ureter, 
the  symptoms  gradually  subside  and  hydronephrosis  is 
developed. 

Prognosis. — The  presence  of  a  renal  calculus  in  the 
pelvis  of  the  kidney  is  variable  in  its  consequences.  No 
danger  is  to  be  feared  so  long  as  complications  are  not 
developed.  When  they  occur  the  prognosis  rests  upon 
the  nature  of  the  complication,  and  not  upon  the  pres- 
ence of  the  calculus.  A  fatal  result  from  renal  calculi 
rarely  occurs,  unless  by  the  induced  suppression  of  urine, 
secondary  to  nervous  exhaustion  excited  by  nature's  ef- 
forts to  expel  the  stone. 

Treatment. — Under  the  head  of  treatment  many  differ- 
ent ways  have  been  proposed,  with  the  view  of  dissolving 
the  calculus  in  situ,  but  none  of  them  has  been  found  re- 
liable. The  very  great  insolubility  of  uric  acid  in  water 
renders  it  almost  impossible  to  pass  enough  of  any  safe 
solvent  through  the  system  to  dissolve  it,  after  it  has  once 
been  deposited  in  its  crystalline  form.  Perhaps  a  hygienic 
mode  of  life,  by  which  the  food-stuffs  are  most  perfectly 
oxidized,  and  urea  instead  of  uric  acid  is  produced,  is  as 
sure  a  safeguard  as  anything  in  the  way  of  a  prophy- 
lactic. In  renal  colic,  baths  as  hot  as  the  patient  xan 
bear,  or  hot  applications  over  the  abdomen  and  loins,  re- 
lax the  tissues  and  lessen  the  pain,  but  they  do  not  arrest 
the  muscular  contraction  on  the  part  of  the  ureters  as 
much  as  does  the  administration  of  ether  or  chloroform. 
In  conjunction  with  the  heat,  the  internal  administration 
of  full  doses  of  belladonna  and  strychnine  will  diminish 


the  irregular  and  spasmodic  contraction  of  the  muscular 
coat  of  the  ureter,  while  the  normal  and  even  peristaltic 
action  will  be  intensified,  and  its  expulsatory  power  in- 
creased. 

Opium  and  anaasthetics  are  to  be  avoided,  if  possible. 
The  anaesthetics  tend  to  diminish  the  peristaltic  action  of 
non-striated  muscle-fibres,  and  hence  prevent  the  move- 
ments of  the  calculus  along  the  ureter.  They  will,  of 
course,  if  given  in  sufficient  quantities,  I'elieve  the  pain  ; 
but  when  the  patient  recovers  from  their  influence  he 
is  no  better,  and  the  stone  has  made  little  or  no  progress 
in  its  descent.  They  are,  however,  of  service  in  relaxing 
the  tissues  and  giving  the  patient  a  rest. 

Opium  is  usually  inefficient,  for  the  same  reason  as  the 
anaesthetics,  and  besides  it  has  a  dangerous  element.  To 
completely  alleviate  the  suffering  in  these  cases,  enor- 
mous doses  of  the  dru^  may  be  required.  If  now,  for 
any  reason,  the  calculus  should  slip  through  into  the 
bladder,  the  necessity  for  the  opium  at  once  disappears, 
and  the  patient  may  become  suddenly  narcotized,  which 
might  prove  both  a  troublesome  and  a  serious,  if  not  a 
fatal,  complication.  For  this  reason  great  care  should 
be  exercised  in  reference  to  the  quantity  of  opium  ad- 
ministered, either  by  the  mouth  or  hypodermatically. 

In  cases  in  which  a  calculus  is  retained  in  the  pelvis  of 
the  kidney,  and  complications  make  their  appearance, 
nephrotomy  is  probably  the  only  treatment  that  will  af- 
ford relief.  But  in  those  cases  in  which  the  stone  be- 
comes lodged  in  the  ureter,  the  method  described  by 
Mr.  Reginald  Harrison,'  in  a  paper  entitled  "On  the 
Possibility  and  Utility  of  Washing  out  the  Pelvis  of  the 
Kidney  and  Ureters  through  the  Bladder,"  may  be  of 
service.  Mr.  Harrison  narrates  the  following  case  in  his 
paper :  A  middle-aged  man  was  under  observation  for 
acute  renal  pain,  which  was  assumed  to  be  due  to  a  renal 
calculus.  Nephrotomy  was  suggested,  but  the  patient 
would  not  submit.  The  stone  finally  was  believed  to  be 
lodged  in  the  ureter.  The  previous  passage  of  renal 
calculi  led  to  the  supposition  that  the  ureter  was  dilated. 
Acting  upon  this  theory,  and  after  washing  out  the 
bladder,  the  organ  was  filled  with  tepid  water  upon 
which  pressure  was  exercised  by  the  evacuator  usually 
employed  in  lithotrity.  The  patient  at  once  became  con- 
scious of  something  moving  in  the  back,  and  subse- 
quently half  a  teaspoonful  of  phosphates  and  urate 
debris  was  removed.  This  process  was  repeated  on  sev- 
eral occasions  with  a.  similar  result,  and  gave  much  re- 
lief. Clinical  facts  such  as  these,  taken  in  connection 
with  pathological  specimens,  show  that  it  is  possible  to 
reach  the  kidney  in  this  way,  and  that  the  escape  of  calculi 
may  thereby  be  facilitated. 

This  method  of  treatment,  however,  can  only  be  of 
service  when  the  ureters  have  previously  been  dilated. 
In  the  primary  attack  of  a  calculus,  or  in  other  diseased 
conditions  of  the  ureters,  it  would  not  be  wise,  even  if  it 
were  possible,  to  dilate  the  bladder  with  the  view  of  sec- 
ondarily dilating  the  ureter. 

Uketekitis. — A  simple  uncomplicated  ureteritis  pro- 
bably never  occurs.  Inflammation  of  the  ureter  is  usu- 
ally, if  not  always,  due  to  the  passage  of  a  calculus,  the 
extension  of  an  inflammatory  process  from  the  renal  pel- 
vis downward,  or  from  the  lower  portion  of  the  urinary 
tract  upward  and  backward.  Whatever  the  local  symp- 
toms are,  they  are  so  masked  by  those  of  the  exciting 
cause,  that  they  in  themselves  become  unrecognizable. 
If  there  is  pain  and  irritation  along  the  course  of  the 
genito-crural  nerve,  with  retraction  of  the  scrotum  in  the 
male,  or  of  the  labia  majora  in  the  female,  it  is  reason- 
able to  suppose  that  the  ureter  is  involved  in  the  diseased 
process. 

Rupture  of  the  Ureter  followed  by  recovery  has 
been  reported  in  a  few  cases.  As  there  are  no  necropsy 
records  in  connection  with  ruptured  ureters,  it  is  impos- 
sible to  say  with  accuracy  what  the  pathological  pheno- 
mena are  in  such  instances.  The  probability  is  that  rup- 
ture acts  like  an  occlusion  or  ligation  of  the  ureter,  and 
causes  an  arrest  of  the  functional  activity  of  the  kidney, 
followed  by  an  atrophy  of  the  gland  and  a  complete  col- 
lapse and  obliteration  of  the  ureter. 
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New  Growths  in  the  ITketees. — Various  neo- 
plasms have  been  found  to  invade  the  ureters,  but  in  al- 
most every  instance  the  new  growth  in  the  ureters  has 
been  secondary  to  a  primary  disease  in  the  kidney  or 
bladder.  All  tlie  symptoms  present  will  be  more  direct- 
ly traceable  to  the  primary  condition,  and  this  renders  it 
almost,  if  not  absolutely,  impossible  to  locate  any  dis- 
eased condition  in  the  ureter  alone. 

The  two  new  growths  most  frequently  found  invading 
the  ureters  are  carcinomatous  and  tubercular  neoplasms, 
secondary  to  a  similar  condition  existing  in  the  bladder. 

The  writer  has  found  but  one  instance  of  a  new 
growth  in  the  ureter  at  the  post-mortem  table,  during  an 
extensive  experience  of  more  than  ten  years.  In  this 
case  there  was  a  general  tubercular  inljltration  of  the 
membranous  and  prostatic  portion  of  the  urethra,  of  the 
prostate,  of  the  wall  of  the  bladder,  and  of  both  ureters 
up  to  the  pelves  of  the  kidneys.  This  extensive  develop- 
ment of  new  tissue  had  not  occluded  the  lumen  of  the 
genito-urinary  tract,  nor  in  any  way  impeded  the  dis- 
charge of  urine  ;  and,  so  far  as  known,  had  not  given  rise 
to  any  marked  symptoms  during  life. 

The  patient  from  whom  the  specimen  was  obtained 
was  a  laboring  man,  who  was  accidentally  killed  while 
at  work,  and  the  necropsy  revealed  this  extensive  dis- 
eased condition  of  the  genito-urinary  tract. 

Congenital  Malpokmations  in  the  shape  of  two  or 
more  ureters  arising  from  a  common  pelvis  are  very  fre- 
quently found.  As  a  rule  they  join  to  form  a  common 
ureter  before  entering  the  bladder,  but  in  a  few  rare  in- 
stances they  have  been  found  to  pass  separately  through 
the  vesical  wall.  The  presence  of  valve-like  folds,  caus- 
ing partial  or  complete  occlusion  of  the  ureter,  is  not 
infrequently  recorded  among  the  malformations  of  the 
ureters.  William  Henry  Porter. 

1  TransactionK  of  the  Ninth  International  Congress,  1887. 
»  Lancet,  March  10,  1888. 

UTERUS:  EPITHELIOMA  OF  THE  CERVIX.  Path- 
ological Anatomy. — No  more  fitting  Introduction  to  a 
description  of  the  various  forms  of  carcinoma  of  the  cer- 
vix uteri  could  be  found  than  the  following  words  of 
Lusk  :  "  The  old  familiar  division  of  uterine  cancer  into 
scirrhus,  medullary  cancer,  colloid  cancer,  and  epithelio- 
ma, has  at  the  present  time  ceased  to  be  tenable.  It  was 
based  upon  tactile  impressions,  phy.sical  appearances,  and 
peculiarities  of  growth.  It  represented  not  distinct  va- 
rieties, but  accidental  conditions,  or  successive  stages  of 
development.  It  served  to  introduce  into  the  subject  an 
element  of  confusion  detrimental  to  progress,  as  rarely 
two  observers  were  found  in  agreement  as  to  the  classifi- 
cation of  the  disease  in  the  same  patient.  A  true  pathol- 
ogy is  necessarily  based  upon  minute  structure,  modes  of 
development,  and  variations  due  to  site." 

The  general  acceptation  of  the  views  of  Ruge  and  Veit 
has  materially  altered  not  only  the  hitherto  entertained 
opinions  as  to  the  origin  and  early  development  of  can- 
cerous'disease  of  the  neck  of  the  womb,  but  the  whole 
nomenclature  of  the  subject,  so  that  it  is  no  longer  expe- 
dient or  correct  to  speak,  for  example,  of  epithelioma,  of 
scirrhous,  or  medullary  carcinoma  of  this  locality,  but  it 
becomes  necessary  to  class  all  of  these  forms  under  the 
generic  term  cancer,  and  to  establish  new  subdivisions  in 
accordance  with  "minute  structure,  modes  of  develop- 
ment, and  variations  in  site." 

For  the  purpose  of  elucidating  the  subject  under  dis- 
cussion Ruge  and  Veit  divide  the  neck  of  the  uterus  into 
two  parts,  the  portio  vaginalis,  extending  from  the  exter- 
nal OS  uteri  to  a  point  a  little  above  the  vaginal  fornix, 
and  the  cervix  proper,  that  is  to  say,  all  that  part  of  the 
collum  lying  above  the  vaginal  portion.  In  the  first  of 
these  locations — the  vaginal  portion , — while  the  malignant 
disease  may  appear  under  various  forms,  the  nodular  and 
cauliflower  varieties  are  the  most  distinctly  marked  and 
the  most  commonly  observed.  Cancerous  nodules  may 
appear  near  the  superficies,  which,  breaking  down,  leave 
ulcers  behind  of  varying  depths  ;  or  a  pre-existing  benign 
papillary  erosion  gradually  changes  its  character,  present- 
ing at  first  a  sharply  bounded,  finely  granular,  slightly  de- 
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pressed,  and  faintly  yellowish  area,  and,  subsequently,  as 
the  malignant  process  advances,  a  pronounced  fungous 
or  cauliflower-like  excrescence,  which  may  ultimately  at- 
tain such  dimensions  as  to  fill  the  entire  vagina. 

In  all  forms  of  cancer  of  the  vaginal  portion  the  ten- 
dency of  growth  is  downward,  and  if  other  tissues  be- 
come involved  by  direct  extension  of  the  disease,  or  by 
metastasis,  they  are  such  as  lie  below  the  level  of  the  ex- 
ternal OS,  a  point  that  is  respected  in  the  early  development 
of  carcinoma  of  the  portio  vaginalis. 

The  erosion  glands — neoplastic  glandular  formations 
found  in  the  erosions  or  catarrhal  patches  on  the  surface 
of  the  portio  vaginalis  — constitute  unquestionably  the 
fons  et  origo  of  a  large  majority  of  the  carcinomatous  af- 
fections in  this  location.  The  minute  changes  which  re- 
sult in  a  transformation  of  an  erosion,  which  is  generally 
considered  a  very  insignificant  pathological  entity,  but 
which  Ruge  and  Veit  regard  as  a  not  always  simple  and 
unsuspicious  process,  need  not  be  discussed  at  length  in 
these  pages,  which  are  concerned  more  particularly  with 
the  clinical  aspect  of  cancer  of  the  cervix.  Suffice  it  to 
say  that  the  various  stages  of  change  and  development 
have  been  fully  recognized  and  described,  and  the  etio- 
logical significance  of  childbirth,  and  the  resulting  le- 
sions and  pathological  states  of  the  neck  of  the  uterus,  at 
once,  therefore,  become  obvious. 

One  other  variety  of  cancer  of  the  portio  vaginalis  re- 
mains to  be  mentioned,  namely:  that  which,  beginning 
in  a  proliferation  of  the  connective  tissue  beneath  the 
epithelial  investment  of  this  part  of  the  neck,  finally 
breaks  through  and  gives  rise  to  a  cauliflower-like  growth 
similar  to  that  previously  described. 

In  the  cervix,  as  distinguished  from  the  portio  vagina- 
lis— a  distinction  which  is  of  considerable  importance 
both  from  a  pathological  and  clinical  stand-point — car 
cinoma  may  also  develop,  either  from  the  connective 
tissue  underneath  the  mucous  membrane  of  the  cer- 
vical canal,  or  from  glandular  structures.  In  the  first 
of  these  two  forms  a  cancerous  nodule  appears  in  the  ' 
substance  of  the  cervix  beneath  the  sound  mucous  mem- 
brane. The  disease  may  subsequently  extend  upward 
into  the  lower  segment  of  the  corpus,  downward  into  the 
portio  vaginalis,  outward  into  the  parametrium,  but  finally 
breaks  through  the  mucosa  of  the  cervical  canal,  leaving 
an  ulcerating  crater  often  of  considerable  depth.  The 
malignant  process  does  not,  however,  tend  to  involve  the 
mucous  lining  of  the  cervical  canal,  nor  does  it  readily 
pass  beyond  the  limits  of  either  the  internal  or  the  exter- 
nal OS. 

In  the  second  variety,  akin  to  the  malignant  adenoma 
of  the  corpus,  the  cervical  glands  proliferate  enormously, 
invading  the  substance  of  the  cervix,  obliterating  its  tissue 
framework,  and  extending  thence  in  various  directions. 

Or  again,  in  a  third  type,  the  cylindrical  epithelium 
clothing  the  cervical  mucosa  proliferates  considerably, 
forming  an  epidermoidal  stratum  similar  to  cancer  of 
the  skin,  epithelial  processes  from  which  subsequently 
invade  and  destroy  the  underlying  stroma. 

Hofmeier  shows  with  what  frequency  the  different 
portions  of  the  neck  of  the  uterus  are  primarily  affected 
by  carcinoma :  In  812  cases  of  cancer  of  this  organ  the 
portio  vaginalis  was  first  attacked  in  236,  and  the  cervix 
in  181,  while  in  367  no  mention  pertinent  to  this  point  is 
made. 

In  the  early  advancement  of  these  different  forms  of 
cancer,  the  various  modes  of  progression  already  pointed 
out  are  pursued,  but  when  the  disease,  whatever  its  ori- 
gin, reaches  a  certain  point,  all  boundaries  are  swept 
away,  and  it  devastates  the  environing  tissues  on  all 
sides.  Not  only,  on  the  one  hand,  does  ulceration  de- 
stroy all  anatomical  barriers  opposed  to  it,  but  the  nu- 
merous lymphatic  vessels  of  the  pelvis  gather  up  and 
hurry  off  the  germs  of  infection  to  deposit  them  far  and 
wide,  where  they  in  turn  become  fresh  foci  of  disease. 
Thus  the  vagina  becomes  involved  through  direct  con- 
tiguity of  tissue,  and  thevesico-vaginal,  and  more  rarely 
the  recto- vaginal,  septum  crumbles  away  and  fistulse  are 
formed.  The  ureters  may  be  compressed  by  cancerous 
infiltration  in  the  bladder-wall  near  their  points  of  exit, 
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or  by  the  infiltrated  connective  tissue  which  they  trav- 
erse, or,  finally,  by  deposits  In  their  own  structure  ; 
from  any  or  all  of  which,  single  or  double  hydronephro- 
sis results,  leading  in  the  latter  instance  to  grave  ursemic 
manifestations  that  may  be  suddenly  mitigated  by  the 
breaking  down  of  the  affected  areas.  In  a  large  number 
of  instances  the  kidneys  suffer  other  grave  structural  al- 
terations, and  exhibit  various  forms  of  degeneration  in 
their  secreting  apparatus,  and  not  infrequently  contain 
purulent  collections. 

The  rectum,  aside  from  the  loss  of  a  portion  of  its  wall, 
becomes  inflamed,  as  do  also  the  uninfected  portions  of 
the  bladder  and  vagina. 

Should  gangrene  extend  upward,  the  corpus  uteri  grad- 
ally  melts  away  until  it  forms  simply  a  suppurating 
shell,  or,  indeed,  becomes  absolutely  destroyed. 

The  pelvic  connective  tissue,  at  first  inflamed  and  sub- 
sequently infiltrated  with  carcinomatous  disease,  becomes 
dense,  resistant,  and  inelastic,  so  that  the  functions  of  the 
bladder  and  rectum  may  be  markedly  crippled  long  be- 
fore these  structures  are  themselves  directly  attacked. 

It  is  not  surprising,  what  with  the  well-known  close 
anatomical  relations  of  the  pelvic  contents  and  the  abun- 
dant means  of  intercommunication,  that  the  peritoneum 
ere  long  should  participate  in  the  ever-advancing  morbid 
process.  That  portion  of  the  peritoneum  in  nearest 
proximity  to  the  disease  becomes  inflamed  and  adhesions 
are  formed,  which  to  a  certain  extent  are  conservative 
and  protect  the  general  peritoneal  cavity.  Nevertheless, 
the  products  of  decomposition  may  be  carried  upward 
into,  or  burst  through,  these  barriers,  and  the  patient  will 
rapidly  succumb  to  an  acute,  general,  purulent  perito- 
nitis. Diffuse  cancer  of  the  peritoneum  is  rarely  encoun- 
tered. 

The  pelvic  glands  are  frequently  enlarged  and  trans- 
formed into  cancerous  masses  that  subsequently  soften 
and  break  down,  and  the  ovaries,  with  which  the  former 
are  often  confused,  become  implicated  in  a  certain  pro- 
portion of  cases. 

The  formation  of  thrombi  and  emboli  Is  facilitated  by 
the  condition  of  the  blood  and  by  the  feebleness  of  the 
circulation,  and  is  directly  induced  by  the  compression 
or  invasion  of  an  artery  or  vein — usually  the  latter — by  a 
portion  of  the  carcinomatous  growth.  This,  with  the 
coagulum  formed  about  it,  is  swept  away  as  an  embolus. 

Metastatic  deposits  of  cancer  likewise  may  occur  in  any 
of  the  near  or  remote  viscera. 

It  is,  of  course,  not  to  be  supposed  that  these  morbid 
processes  are  to  be  observed  singly.  In  any  neglected 
case  of  carcinoma  of  the  neck  of  the  uterus  many,  and, 
indeed,  most,  of  them  are  exhibited  at  some  time  during 
its  course,  and  the  pathological  picture  usually  presented 
is  one  of  great  diversity. 

At  this  point  it  may  be  permitted  to  introduce  some 
numerical  evidence  of  the  frequency  with  which  the  va- 
rious organs  and  tissues  of  the  body  become  involved  in 
the  cancerous  degeneration  beginning  in  the  cervix  uteri. 

According  to  Gusserow,  who  details  the  results  of 
Blau's  investigations  as  well  as  his  own,  in  311  cases  of 
carcinoma  there  was  infiltration  of  the  bladder  in  128 
and  vesico-vaginal  fistuls  in  56.  In  93  cases  there  was 
pyelo-nephritis  in  10,  parenchymatous  nephritis  in  4, 
atrophy  of  the  kidney  in  7,  amyloid  degeneration  in  4, 
cloudy  swelling  of  the  uriniferous  tubules  in  2,  and  me- 
tastatic deposits  in  the  kidney  in  3.  In  282  instances  of 
this  same  affection  the  rectum  was  invaded  53  times,  and 
recto-vaginal  fistulae  developed  in  37.  "Wagner  found  the 
ovaries  involved  in  22  of  171  cases. 

It  would  be  inexpedient  to  finally  dismiss  the  topic  of 
the  morbid  anatomy  of  carcinoma  of  the  neck  of  the  ute- 
rus without  making  some  allusion  to  the  work  recently 
performed  in  Germany  by  Abel,  Frankel,  Thiem,  Saureu- 
haus,  Orthmann,  Eckart,  and  others,  in  determining  the 
condition  of  the  corporeal  endometrium  in  cases  of  this 
character  where  the  malignant  degeneration  is  confined 
to  the  cervix  or  portio  vaginalis.  These  investigations, 
if  they  have  accomplished  nothing  else,  have  proved  very 
conclusively  the  origin  of  a  large  part  of  the  bleeding 
which  occurs  before  the  period  of  ulceration,  and,  even 


without  the  confirmation  of  Abel's  views,  have  exercised 
considerable  influence  upon  the  selection  of  operation. 

K.  Abel,  in  examining  seven  uteri  removed  by  Landau 
for  carcinomatous  degeneration  limited  to  the  cervix  or 
portio  vaginalis,  found  that  the  mucous  membrane  lining 
the  body  was  the  seat  of  very  pronounced  pathological 
changes,  which  in  five  of  the  seven,  owing  to  the  pres- 
ence and  peculiar  arrangement  of  round  or  spindle  cells, 
and  the  absence  of  any  signs  of  inflammatory  alteration, 
could  only  be  interpreted,  he  asserts,  as  sarcomatous  de- 
generation of  the  endometrium,  which,  in  three  of  the 
cases,  was  quite  far  advanced.  In  the  remaining  two 
cases  there  was  marked  inflammation  of  the  mucosa, 
which  involved  both  the  glands  and  the  interglandular 
substance,  but  nothing  pointing  to  the  existence  of  a  new 
growth  could  be  discovered. 

Investigations  were  at  once  instituted  in  various  direc- 
tions to  ascertain  the  correctness  of  these  opinions  ;  for 
if  sarcoma  of  the  coporeal  endometrium  occurs  as  fre- 
quently along  with  cancer  of  the  neck  as  Abel  would  in- 
dicate, then  the  survival  of  so  many  women  after  supra- 
vaginal amputation  of  the  cervix  in  the  past  would  be  a 
matter  of  surprise,  and  for  the  future  total  extirpation 
would  become  the  only  justifiable,  because  the  only  radi- 
cal, operation  in  this  affection. 

Frankel  examined  6  specimens,  4  removed  by  total  ex- 
tirpation during  life,  and  2  from  patients  dead  of  in- 
operable carcinoma ;  Thiem,  9  specimens  from  living 
subjects  ;  Saurenhaus,  50  ;  Orthmann,  10  ;  and  Eckart, 
10,  making  in  all  85  uteri  the  condition  of  whose  lining 
membrane  was  studied.  The  result  was  practically 
identical  in  every  instance.  The  utricular  glands  and 
interglandular  structures,  now  one,  now  the  other,  often- 
est  both,  were  found  to  exhibit  those  changes  which 
are  commonly  regarded  as  characteristic  of  chronic  endo- 
metritis. The  microscopical  sections  showed  practically 
the  same  pictures  as  Abel  had  observed,  but  the  inter- 
pretations of  these  findings  were  unanimously  opposed 
to  his. 

It  may  be  safely  maintained,  then,  not  only  upon  the 
authority  of  those  already  mentioned,  but  upon  that  of 
others,  notably  Ruge,  who  have  expressed  very  decided 
opinions  in  this  matter,  that  in  cancerous  degeneration 
limited  to  the  cervix  uteri  or  portio  vaginalis  the  mu- 
cous membrane  of  the  body  of  the  uterus  exhibits  in  nearly 
every  instance  very  pronounced  pathological  alterations 
— alterations  which  are  quite  typical  of  "glandular, 
hypertrophic,  or  hyperplastic  endometritis  ;  and,  again, 
of  endometritis  interstitialis,  with  a  tendency  to  the  de- 
velopment of  vessels  in  the  mucous  membrane,"  and, 
therefore,  of  various  well-known  morbid  processes  which 
are  constantly  seen,  and  may  be  called  forth  by  a  variety 
of  causative  agents ;  but  the  coincident  occurrence  of 
sarcoma  of  the  endometrium  is  as  yet  very  far  from  being 
proven. 

Etiology. — In  the  discussion  of  epithelioma  of  the  cer- 
vix, age  is  a,  factor  of  etiologicaV  significance  which  at 
once  claims  our  attention.  In  spite  of  the  alleged  incon- 
sistency and  unreliability  of  statistical  evidence,  in  the 
present  instance  it  will  be  admitted,  I  believe,  that  such 
evidence  is  everywhere  in  accord.  It  is  true  that  the 
disease  has  been  observed  in  children  of  tender  years,  in 
adolescents,  in  early  womanhood,  and,  again,  in  the  very 
aged  ;  but,  nevertheless,  it  is  universally  acknowledged 
that  women  at  or  about  the  time  of  the  climacteric  are 
most  subject  to  the  ravages  of  this  loathsome  affection. 
Thus  Gusserow's  analysis  of  3,385  cases  of  cancer  of  the 
uterus  shows  that  at  seventeen  years  there  was  1  case  ;  at 
nineteen,  1  case ;  between  twenty  and  thirty  there  were 
114  cases  ;  between  thirty  and  forty,  770  cases  ;  between 
forty  and  fifty,  1,169  cases  ;  between  fifty  and  sixty,  856 
cases ;  between  sixty  and  seventy,  340  cases  ;  and  over 
seventy,  193  eases. 

The  results  of  Hofmeir's  investigations  are  in  agree- 
ment with  the  foregoing,  for  he  found  that  the  average 
age  in  carcinoma  of  the  portio  vaginalis  was  forty-two 
years,  and  in  carcinoma  of  the  cervix  forty-seven  years. 

Ganghofner,  however,  has  recently  reported  an  in- 
stance of  carcinoma  of  the  portio  vaginalis  occurring  in 
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a  girl  aged  eight ;  Eckart,  one  of  carcinoma  of  the  cervix 
in  a  girl  aged  nineteen  ;  and  Schauta,  from  Spath's  clinic, 
has  described  a  tumor  of  the  vaginal  portion  in  a  girl 
of  seventeen,  which  showed  the  transition  form  between 
adenoma  and  carcinoma. 

Several  factors,  doubtless,  contribute  to  the  Increased 
prevalence  of  uterine  cancer  at  the  time  of  the  change 
of  life.  With  advancing  years  there  is  a  greater  ten- 
dency to  retrograde  tissue-metamorphosis  throughout 
the  whole  human  oi'ganism,  and,  locally,  the  effect  of 
the  vascular  alterations  incident  to  a  general  readjust- 
ment of  the  blood-current  is  of  unquestionable  etiological 
importance. 

With  regard  to  heredity  as  a  predisposing  cause  of 
cancer  of  the  cervix,  or,  indeed,  of  any  other  portion  of 
the  body,  it  is  safe  to  say  that  we  know  next  to  nothing. 
Whatever  information  bearing  upon  this  point  is  to  be 
obtained  from  liospital  patients  is  eminently  untrust- 
worthy, and  it  may  be  justly  questioned  whether,  with 
the  prevailing  ignorance  of  disease  among  even  the  more 
intelligent  of  the  laity,  the  evidence  obtained  from  them 
Is  of  any  scientific  value. 

Occasionally,  it  is  true,  we  are  startled  by  such  an  in- 
cident as,  for  example,  is  recorded  by  Broca,  where 
everyone  of  four  daughters  and  ten  grandchildren  of  a 
woman  who  died  of  cancer  of  the  breast  were  themselves 
the  subjects  of  carcinomatous  affections.  Barker  also 
mentions  a  family  of  which  eight  members  succumbed  to 
this  disease,  and,  more  recently,  Guttman  records  three 
cases  of  cancer  of  the  uterus  among  seven  sisters ;  but 
in  the  first  instance  it  is  distinctly  stated  that  there  was 
no  history  of  malignant  disease  among  the  immediate 
ancestors,  and  in  the  second  the  matter  is  not  referred  to. 
Indeed,  all  the  evidence  that  has  been  accumulated,  if  it 
proves  anything,  goes  to  show  that  the  importance  of 
heredity  in  this  connection  has  been  much  exaggerated. 

From  Gusserow's  statistics,  founded  upon  1,203  cases 
of  cancer  of  the  uterus  seen  in  the  private  practice  of 
himself  and  others,  it  would  appear  that  in  only  7.8  per 
cent,  could  any  account  of  the  previous  existence  of  this 
disease  be  obtained,  and  no  recent  authority  records  a 
higher  proportion  than  this.  Such  a  small  percentage 
can  hardly  be  regarded  as  more  than  a  coincidence. 

It  has  been  maintained  that  cancer  of  the  uterus  is  less 
often  met  with  among  the  whites  of  this  country  than 
among  those  of  the  same  race  living  in  Europe,  and, 
further,  that  in  America  the  negroes  are  not  so  fre- 
quently affected  with  this  disease  as  the  whites.  Em- 
met states  that  he  has  known  but  a  single  negro  woman, 
and  she  a  mulatto,  who  had  cancer  of  the  uterus  ;  and, 
according  t-o  Chisolm's  statistics,  carcinoma  is  more  than 
twice  as  frequent  among  the  white  population  than 
among  the  black.  I  have  found  in  my  own  clinic  at 
the  Central  Dispensary  in  Washington,  D.C.,  that  cancer 
of  the  cervix  occurs  on  an  average  in  1.3  per  cent,  of  all 
negroes,  and  in  0.6  per  cent,  of  all  whites  examined  ; 
and  in  estimating  these  proportions  I  have  included 
only  those  cases  where  the  diagnosis  of  cancer  admitted 
of  not  the  least  atom  of  doubt. 

Excluding  constitution,  temperament,  occupation,  and 
the  social  state  as  etiological  factors  of  doubtful  import, 
we  are  next  confronted  with  a  series  of  associated  condi- 
tions deserving  of  the  utmost  consideration.  It  has  been 
proven  beyond  question  that  cancer  of  the  uterus  is  far 
more  common  in  fertile  than  in  sterile  women;  and,  fur- 
thermore, that  those  who  are  the  subjects  of  this  affec- 
tion have  borne  a  larger  number  of  children  than  is  usual 
during  married  life. 

Thus  among  1,540  cases  collected  by  Gusserow,  in- 
cluding some  of  his  own,  only  121  were  sterile  ;  in  812 
mentioned  by  Hofmeir  but  39  were  without  offspring  ; 
and  in  55  cases  in  Reamy's  practice  there  was  1  single 
and  without  children,  and  1  married  and  sterile.  While, 
according  to  the  first  of  these  authorities,  in  Prussia 
every  married  woman  has,  on  an  average,  4.6,  in  Eng- 
land 4.3,  and  in  France  3.4  children,  the  proportion  in 
3,025  cases  collected  by  himself  was  5.1  children  for 
each  mother.  Hofmeir  reports  that  among  849  fertile 
women  with  cancer  of  the  uterus,  observed  in  the  Berlin 


Polyclinic  and  Schroeder's  private  practice,  106  had  had 
one  child,  667  had  borne  on  an  average  5.8  children,  and 
76  had  been  pregnant  more  than  ten  times.  Winckel's 
figures  are  quite  as  convincing,  lor  in  130  cases  of  uterine 
carcinoma  ten  per  cent,  were l.-parse,  40.8  per  cent,  were 
H.-V.-pars,  and  49.2  per  cent,  were  VI. -XXVI. -parse. 
In  the  55  cases  heretofore  referred  to  as  mentioned  by 
Reamy,  53  had  had  217  pregnancies. 

Now,  with  these  facts  in  mind,  it  is  very  easy  to  pro- 
ceed a  step  further  to  the  point  from  which  parturient  in- 
juries of  the  cervix  and  their  pathological  sequences  arc 
to  be  regarded  as  causative  agents  of  malignant  disease 
of  the  most  pronounced  importance.  Emmet's  views: 
upon  this  matter  are  well  known,  and  in  them  he  is  sup 
ported  by  Munde,  Goodell,  Breisky,  and  others ;  but  it 
is  quite  certain  that  while  these  latter  may  believe  that 
"tlie  occurrence  of  this  form  of  malignant  disease  in  » 
woman  who  has  never  been  impregnated  must  be  ex- 
ceedingly rare,"  yet  few  are  prepared  to  state,  with 
Emmet,  that  they  have  "  never  known  a  woman  to  have 
any  form  of  epithelial  cancer  of  the  uterus  unless  she 
has  at  some  time  been  impregnated."  Cervical  catarrh, 
eotropium,  erosions,  and  neoplastic  glandular  forma 
tions  are  processes  or  conditions  which  lead  to,  and,  in- 
deed, are  often  undistinguishable  from  actual  carcinoma- 
tous disease  ;  and  while  such  a  pathological  picture  may 
be  presented  by  the  vaginal  portion  of  a  virgin,  it  is  in 
parous  women  that  we  are  accustomed  to  see  them,  with 
or  without  appreciable  lacei'ation  of  tissue,  most  often 
and  in  their  most  pronounced  forms.  Nevertheless,  there 
are  certain  links  in  this  chain  of  argument  which  arc 
wanting  to  make  it  perfect.  While  it  is  of  service  to 
know  that  cancer  of  the  cervix  is  most  frequently  en- 
countered in  those  who  have  been  many  times  pregnant 
— and  it  is  better  to  adopt  this  phrase,  for  many. of  the 
pregnancies  in  the  foregoing  enumeration  of  cases  ter- 
minated abnormally  early-^yet  it  is  more  with  the  char- 
acter of  the  ensuing  labors  than  with  their  number  that 
we  are  interested ;  and  though,  personally,  we  may  be 
convinced  of  the  causative  importance  of  injuries  of  the 
cervix  uteri  and  their  pathological  accompaniments  and 
results  in  the  development  of  epithelial  cancer,  yet  we  dc 
not  have  at  this  time  adequate  ground  for  making  broad 
generalizations.  Convincing  evidence  can  alone  be  fur- 
nished by  a  series  of  extended  observations  like  those  of 
Wells  in  Munde's  practice,  by  which  it  was  shown  that 
more  than  a  third  of  a  given  number  of  cases  of  car- 
cinoma of  the  cervix  were  known  to  have  previously 
suffered  cervical  tears.  Spanlon  and  others  have  seen 
epithelioma  springing  up  in  a  cervical  rent. 

The  belief  of  Emmet  that  cancer  of  the  cervix  is  en- 
countered more  often  in  the  well-to-do  than  In  the  poorer 
classes  of  society  is  in  accordance  with  his  own,  antl  the 
generally  entertained  opinion,  that  lacerations  of  the  cer- 
vix occur  no  less  often  in  the  former  than  in  the  latter. 
That  such  lesions  may  be  observed  with  greater  fre- 
quency among  the  poor  is  doubtless  true,  and  the  reasons 
for  this  I  have  elsewhere  attempted  to  point  out. 

SyMPTOMATOLOGY,  PrOGKESS,  AHD  RESULTS. — Of  all 
the  diseases  which  may  afflict  womankind,  nowhere  is 
early  recognition  more  important  than  in  carcinomatous 
affections  of  the  cervix  uteri.  In  many  of  her  ills  the 
morbid  state  throws  out  sundry  hints,  warnings  of  ap- 
proaching danger,  that  serve  to  put  her  on  her  guard  and 
lead  her  to  seek  relief  while  yet  it  may  be  obtained. 
Here  it  is  otherwise ;  nature  is  less  beneficent,  and  the 
appearance  of  symptoms  too  often  leads  but  to  the  dis- 
covery of  an  advanced  stage  of  this  horrible  affection, 
and  predicates  the  abandonment  of  hope.  The  signs  of 
the  stages  through  which  it  has  already  passed  are  indefi- 
nite, if  not  altogether  negative.  Of  such  as  exist  we  know 
little.  In  spite  of  what  has  been  taught  us  in  recent  years 
and  what  we  ourselves  see,  we  still  cling  tenaciously  to 
that  tradition  which  makes  cancer  of  the  uterus,  whatever 
be  its  kind  or  degree  of  progress,  indissolubly  associated 
with  haemorrhage,  with  foul  discharge,  and  with  agoniz- 
ing pain.  But,  as  H.  Meyer  puts  it,  he  who  first  sus- 
pects cancer  when  such  symptoms  are  present  will  never 
find  it  in  its  early  stages. 
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Of  all  the  affections  which  a  physician  may  be  called 
upon  to  recognize  and  treat,  cancer  of  the  cervix  is  one 
with  whose  earliest  manifestations  he  should  have  the 
most  intimate  acquaintance.  Discovered  in  time  it  is 
amenable  to  cure  ;  neglected,  death  is  inevitable. 

Considering  this  one  disease,  how  great  becomes  the 
responsibility  of  the  general  practitioner,  of  whom,  cus- 
tomarily, advice  is  first  sought,  and  how  great  is  the 
need  of  new  light  upon  the  symptomatology  of  its  in- 
itial stages.  As  has  been  already  said,  if  there  be  any 
disturbances  which  occur  during  the  early  life-history  of 
carcinomatous  disease  of  the  cervix  uteri  we  are  unac- 
quainted with  their  nature,  and  in  the  existing  state  of 
our  linowledge  we  are  obliged  to  fall  back  upon  those 
symptoms  which  become  manifest,  with  rare  exceptions, 
only  when  ulcerative  disorganization  of  the  infiltrated 
tissues  has  begun. 

Bleeding  probably  first  attracts  the  attention  of  an  ob- 
servant woman,  but  it  fails  in  the  vast  majority  of  in- 
stances to  excite  more  than  a  passing  curiosity  as  to  its 
origin.  If  her  suspicions  are  aroused  they  are  quickly 
set  at  rest  by  the  explanations  and  asseverations  of  her 
female  friends.  This  bleeding,  it  should  be  at  once  un- 
derstood, is  not  haemorrhage :  it  is  small  in  quantity, 
usually  not  exceeding  a  drop  or  two,  occurs  quite  inde- 
pendently of  menstruation,  and  usually  ensues  upon  trau- 
matism ;  therefore  following  coitus,  or,  as  in  a  case  of  my 
own,  the  introduction  of  the  tip  of  a  syringe  into  the 
vagina.  Unusually  pronounced  physiological  excursions 
of  the  uterus,  such  as  are  induced  b}-  certain  forced  or 
sudden  movements  of  the  body,  straining  at  stool,  etc., 
may  also,  through  traumatism,  bring  about  the  same  re- 
sult. This  "show"  could  only  occur  were  the  disease 
seated  upon  the  portio  vaginalis,  and  is  far  from  distinc- 
tive of  malignancy,  as  is  well  known.  In  the  benign 
papillary  erosion  or  catarrhal  patch,  and  in  the  primary 
stages  of  the  epithelioma  developed  therefrom,  before 
ulceration  has  taken  place,  local  injuries  will  be  followed 
by  rupture  of  some  of  the  thin- walled  and  dilated  vessels 
so  superficial  as  to  be  exposed  to  every  injury,  and  bleed- 
ing will  result. 

Again,  it  is  with  menorrhagia  or  metrorrhagia  that  the 
disease  first  manifests  itself  ;  but  this  is  due,  as  Coe  and 
Eckart  have  pointed  out,  to  the  accompanying  endo- 
metritis already  fully  described  in  these  pages. 

Irregular  but  not  profuse  haemorrhages  occurring  be- 
fore, at  the  time  of,  or  after  the  establishment  of  the 
menopause,  are  usually  regarded  as  quite  typical  of  this 
time  of  life,  and  when  they  take  place  in  a  woman  with 
cancer  of  the  uterus,  both  she  and  her  medical  attendant 
may  be  lulled  into  a  feeling  of  fancied  security,  from 
which  sooner  or  later  there  is  to  be  a  rude  awakening. 
If  e^r  during  life,  at  or  about  the  climacteric  period  the 
sliglitest  disturbance  must  be  viewed  with  tlie  utmost 
suspicion  and  subjected  to  the  most  critical  investigation. 
These  "  atypical"  haemorrhages,  whatever  be  their  fre- 
quency or  quantity,  are  pathological  and  must  be  so  re- 
garded. 

With  the  advance  of  the  cancerous  process,  the  dis- 
charge of  blood  becomes  a  more  pronounced  symptom. 

Heretofore  that  which  has  occurred  has  been  largely 
the  result  of  general  uterine  hyperaemia.  Now  the  in- 
filtrated tissues  press  upon  the  veins,  diminish  the  amount 
of  the  return  current,  while  blood-pressui'e  is  decidedly 
increased,  and  vessel-rupture  takes  place.  The  vascular 
and  luxuriant  cauliflower  excrescences  projecting  into 
the  vagina,  should  the  disease  take  that  form,  likewise 
give  rise  to  considerable  loss  of  blood ;  and  when  by 
ulceration  the  wall  of  some  vessel  of  relatively  large  size 
is  opened,  the  haemorrhage  may  be  profuse  and  exhaust- 
ing. Usually,  however,  when  the  carcinomatous  affec- 
tion is  in  its  incipiency,  and  occasionally  when  ulceration 
has  far  advanced,  there  may  be  nothing  but  a  thin,  pink- 
ish discharge  from  the  genitals.  Indeed,  although  bleed- 
ing may  be  said  to  be  the  earliest  and  most  constant 
symptom  of  cancer  of  the  cervix,  it  is  uncommon  to  ob- 
serve pronounced  haemorrhage,  and  death  from  such 
cause  is  extremely  rare. 

Discharges  of  various  kinds,  other  than  blood,  are  like- 


wise almost  invariable  accompaniments  of  all  of  the  dif- 
ferent forms  of  the  disease  under  discussion.  At  first 
there  is  no  discharge,  or  a  slight,  thin,  inodorous,  serous 
flow  may  appear,  which,  like  the-  bleeding  occurring  at 
the  same  time,  may  simply  result  from  the  hyperaemic 
condition  of  the  corporeal  endometrium,  may  be  an  ac- 
companiment of  an  antecedent  erosion,  or  may  follow 
from  the  incipient  pathological  changes  at  the  site  of  the 
future  new-growth.  This  discharge  may  be  quite  clear, 
or  pink,  or  streaked  with  blood,  or  reddish  from  blood- 
admixture.  After  ulceration  has  begun  it  becomes  dis- 
tinctly purulent,  and  in  the  more  advanced  stages  of  the 
affection,  when  the  neoplasm  has  become  gangrenous, 
it  assumes  a  dirty  yellowish  or  reddish-brown  color,  has 
mixed  with  it  shreds  of  disorganized  tissue,  and  exhales 
an  odor  so  foul  and  penetrating  that  it  makes  the  sufferer 
a  horror  to  herself  and  poisons  the  atmosphere  around 
her. 

There  is  no  pain  distinctive  of  commencing  malignant 
disease  of  the  cervix.  As  Coe  has  suggested  :  "  It  should 
be  remembered  that  the  patient  has  already  an  extensive 
laceration  of  the  cervix  of  long  standing,  and  probably 
the  remains  of  former  peri-uterine  inflammation,  the 
symptoms  of  which  would  mask  any  fresh  ones  produced 
by  the  incipient  cancer."  He  himself  has  observed  sci- 
atica in  several  instances  of  beginning  epithelioma. 
Whatever  vague  pains  in  the  back  or  pelvis  occur  at  this 
time  can  usually  be  ascribed  to  peritoneal  irritation. 
Later,  wheii  the  cancerous  infiltration  has  invaded  the 
parametrium,  tearing,  dragging,  or  lancinating  pain  is 
complained  of,  which  owes  its  origin  to  pressure  or 
traction  exerted  upon  the  nerve-filaments  or  trunks  ram- 
ifying in  this  locality.  Should  the  disease  extend  up- 
ward so  as  to  invade  the  body  of  the  iiterus,  pain  from 
the  same  cause  may  be  a  pronounced  symptom,  and  so 
when  the  vaginal  walls  become  involved. 

It  may  be  said,  indeed,  that  there  is  no  suffering  ex- 
perienced by  the  patient  as  long  as  the  disease  is  confined 
to  the  cervix  uteri,  but  that  with  infiltration  of  surround- 
ing tissues  pain  begins,  to  subside  often  with  the  advance 
of  ulceration. 

The  cancerous  cachexia  is  to  be  observed  only  when 
the  disease  has  made  considerable  advancement.  Until 
this  time  the  patient  may  appear  to  be  robust  and  well. 
Ultimately  the  appetite  fails,  there  are  gastric  catarrh, 
perhaps  vomiting,  and  constipation  ;  in  consequence,  di- 
gestion, assimilation,  and  nutrition  become  seriously  im- 
paired. Anaemia  and  the  absorption  of  the  products  of 
decomposition  still  further  deteriorate  the  general  health 
until,  finally,  the  unfortunate  woman,  to  use  the  words  of 
Lusk,  becomes  wan,  yellow,  and  wrinkled,  and  wears  an 
aspect  of  profound  suffering. 

Toward  the  end  many  complications  arise  which  still 
further  increase  the  distress  of  the  patient  and  hasten 
the  final  issue.  Thus  uraemia,  oedema  of  the  lower  ex- 
tremities, cystitis,  proctitis,  vesico-  or  recto-vaginal  fis- 
tulae,  and  intolerable  pruritus,  are  frequent  concomitants 
of  the  further  extension  of  the  disease.  In  spite  of  the 
amount  of  sloughing  tissue  and  the  imperfect  escape  of 
the  products  of  decomposition,  septicaemia  and  pyasmia 
are  not  common,  for  the  infiltrated  and  inflamed  areas 
beyond  the  region  of  gangrene  go  far  to  diminish  the 
absorption  which  is  favored  in  every  other  way. 

It  is  next  to  impossible  to  determine  with  any  accuracy 
the  duration  of  life  in  a  case  of  epithelioma  of  the  cervix. 
From  what  has  been  already  said  it  is  evident  that  the 
clinical  history  of  the  disease  in  its  incipiency  is  practi- 
cally unknown  to  us,  and  our  only  method  of  determin- 
ing its  duration  is  to  count  from  the  date  of  the  appear- 
ance of  the  first  psonounced  symptoms,  a  time  usually 
synchronous,  not  with  the  beginning,  but  with  an  ad- 
vanced stage  of  the  disease.  It  is  commonly  estimated 
that  from  this  period  until  death,  in  instances  where  no 
treatment,  or  only  such  as  is  palliative  is  Instituted,  not 
more  than  one  year  and  a  half  elapses,  although  a  fatal 
termination  often  occurs  sooner,  and  occasionally  life  is 
more  prolonged. 

That  death  is  the  inevitable  result  in  neglected  cases  is 
a  well-established  fact,  and  the  reported  instances  of  so- 
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caiied  spontaneous  cure  arc  neither  sufficiently  numerous 
nor  sufficiently  conclusive  to  warrant  a  different  belief. 

In  a  disease  like  cancer  of  the  cervix,  vs'hich  is  at- 
tended by  so  many  and  such  wide-spread  complications, . 
it  is  not  surprising  that  the  possible  causes  of  death  are 
numerous.  In  155  eases  of  this  affection,  according  to 
Gusserow,  death  occurred  38  times  from  some  form  of 
peritonitis.  Among  the  93  fatal  cases  recorded  by  Blau, 
the  final  issue  was  due  in  48  to  marasmus,  in  11  to  pneu- 
monia, in  3  to  pleurisy,  in  .3  to  embolism  of  the  pulmo- 
nary artery,  in  1  to  pyelo-phlebitis,  fatty  degeneration  of 
the  heart,  pulmonary  gangrene,  and  pyelo-nephritis,  re- 
spectively. In  the  62  cases  from  Seyfert's  clinic,  men- 
tioned by  Saxinger,  there  were  9  deaths  from  pyaemia,  5 
from  amyloid  degeneration  of  the  abdominal  glands,  3 
from  oedema  of  the  lungs,  3  from  dysentery,  and  38  from 
uraemia. 

It  is  next  to  impossible  in  any  given  case  to  ascribe  the 
death  of  the  patient  to  any  one  cause.  The  unfortunate  is 
set  upon  on  all  sides  by  a  host  of  enemies  against  which 
it  is  impossible  to  cope.  Digestion,  assimilation,  nutri- 
tion, secretion  and  excretion,  respiration  and  circulation 
— all  the  functions  whose  proper  performance  is  neces- 
sary to  health — in  multifarious  combinations  become  in- 
terfered with  and  gradually  overwhelmed,  until  finally 
death  comes  as  a  welcome  release  to  the  tortured  and  ex- 
hausted sufferer. 

Diagnosis. — The  importance  of  the  early  recognition 
of  cancer  of  the  neck  of  the  uterus  and  the  general  inef- 
fectiveness of  the  means  in  our  possession  to  attain  this 
end  have  already  been  referred  to.  The  subjective 
symptomatology  of  all  stages  of  this  disease  has  likewise 
been  noticed.  Those  forms  of  cancer  which  begin  either 
upon  the  outer  aspect  of  the  portio  vaginalis,  or  .in  the 
connective  tissue  immediately  beneath  the  mucous  mem- 
brane covering  it,  are  most  likely  to  be  discovered  by 
physical  examination  while  yet  in  their  incipiency. 

It  should  be  remembered  that  the  neck  of  the  uterus 
probably  already  exhibits  a  more  or  less  pronounced 
laceration,  with  ectropium,  erosion,  ovula  Nabothii,  and 
general  hyperplasia  of  its  tissue,  and  the  assured  deter- 
mination of  minute  cancerous  nodules  beneath  the  mu- 
cous membrane  or  of  a  beginning  malignant  change  in 
an  erosion  is  a  matter  requiring  the  greatest  possible  de- 
gree of  tactile  skill  and  familiarity  with  the  diseased  con- 
ditions in  this  locality.  The  presence  of  small,  hard 
nodules  over  which,  possibly,  the  mucous  membrane  is 
immobile,  in  parts  of  the  vaginal  portion  where  there  is 
no  cicatricial  plug,  may  point  to  the  existence  of  one 
form  of  beginning  cancer.  It  goes  without  saying  that, 
since  the  microscope  often  fails  to  distinguish  between  a 
benign  papillary  erosion  and  one  in  which  malignancy 
has  already  developed,  the  differentiation  of  these  con- 
ditions by  unaided  sight  or  by  touch  is  a  matter  of  the 
most  'extreme  difficulty.  Such  areas  probably  bleed 
more  readily  when  the  seat  of  beginning  carcinoma, 
but  this  is  purely  a  relative  sign  and  without  much 
value. 

Stratz  points  out  that  the  diseased  portion  is  sharply 
separated  from  that  which  is  healthy  ;  there  is  a  differ- 
ence in  level  between  the  diseased  and  healthy  areas  ;  the 
former  is  at  a  lower  level  and  has  a  hard  surrounding 
border,  and  the  malignant  surface  has  always  a  faint 
yellowish  color  and  is  covered  with  finely  granular 
whitish-yellow  elevations,  at  least  in  some  places.  The 
same  author,  however,  observes  that  clinical  observation 
alone,  far  from  determining  the  diagnosis  of  commenc- 
ing carcinoma,  can  only  raise  suspicions  which  the  mi- 
croscope is  called  upon  to  settle.  But  from  the  fact  that 
the  material  sent  to  the  microscopist  is  often  inadequate, 
and  because  of  the  close  similarity  in  minute  structure 
between  the  benign  papillary  erosion  and  the  malignant 
papilloma,  even  the  microscope  often  fails,  as  in  the 
cases  cited  by  Landau,  to  settle  the  matter  finally.  If 
the  portion  of  doubtful  tissue  submitted  to  the  micro- 
scopist is  suflaciently  large  to  permit  of  many  sections  be- 
ing prepared  from  it,  is  removed  from  the  most  suspi- 
cious portion  of  the  cervix,  and  is  made  to  include  not 
only  the  mucous  membrane  but  a  considerable  portion 


of  the  underlying  muscular  tissue,  his  opinion  will  be 
immeasurably  enhanced  in  value. 

It  behooves  the  examiner,  being  assured  that  there  i.= 
malignant  disease  present,  to  ascertain  with  the  greatest 
possible  accuracy  its  extent  ;  for  only  in  this  way  can  an 
operation  be  selected  which  is  at  all  likely  to  be  followed 
by  radical  results. 

The  diagnosis  of  cancer  in  its  advanced  stages  is  easy 
and  requires  no  comment. 

Thb  Mutual  Relations  between  Cancer  op  the 
Cervix  and  Childbeaking. — I  must  confess  that  I  can 
see  no  reason  for  the  statement,  so  often  repeated,  that 
pregnancy  occurs  very  readily  in  the  early  stages  of  can- 
cer of  the  cervix.  The  fact  that  patients  with  this  dis- 
ease have  usually  reached  the  limit  of  childbearing  life, 
and  from  repeated  pregnancies  have  already  pretty 
well  exhausted  their  procreative  powers,  militates  de- 
cidedly against  any  such  assumption.  Furthermore,  it 
is  in  just  such  women  that  one  would  expect  to  find  the 
results  of  parturient  injuries  of  the  cervix.  These  are 
universally  regarded  as  causes  of  sterility  ;  and  since 
some  forms  of  beginning  epithelioma  are  simply  patho- 
logical exaggerations  of  the  changes  which  follow  lacera- 
tions, and  others,  to  all  intents  and  purposes,  are  undis- 
tinguishable  therefrom,  it  seems  irrational  to  assume  a 
•prion  that  incipient  cancer  favors  conception.  Nor, 
aside  from  pre-existing  lacerations,  ectropium,  and  ero- 
sions, is  there  anything  in  the  commencing  malignant 
changes  in  a  previously  uninjured  cervix  that  would 
seem  to  make  pregnancy  anything  but  difficult.  In  fact, 
in  spite  of  Cohnstein's  statement  that  in  127  pregnant 
women  with  cancer  of  the  cervix  there  were  21  in  whom 
the  disease  had  been  recognized  for  a  considerable  time 
before  the  occurrence  of  pregnancy,  it  is  admitted  on  all 
sides  that  the  complication  of  childbearing  with  this  af- 
fection of  the  cervix  is  extremely  rare.  Thus,  according 
to  Stratz,  in  1,034  cancer  patients  observed  in  the  last  ten 
years  in  the  Woman's  Clinic  of  the  Royal  University  in 
Berlin,  conception  occurred  in  but  1.16  per  cent.,  and  in 
17,833  deliveries  which  took  place  during  the  same  time 
only  0.039  per  cent,  were  complicated  by  this  disease. 

Conception  may  occur  even  in  women  with  far  ad- 
vanced carcinoma  of  the  uterine  neck,  but  such  a  circum- 
stance is  extremely  uncommon. 

It  is  generally  agreed  that  during  utero-gestation  the 
malignant  affection,  as  would  naturally  be  supposed, 
makes  extremely  rapid  strides  ;  and  yet  many  have  ob- 
served instances  in  which  there  seemed  to  be  no  progress, 
or  in  which  the  disease  advanced  with  great  slowness. 

Provided  pregnancy  occur  in  a  woman  with  cancer  of 
the  neck  of  the  uterus,  there  is  developed  one  of  the 
most  frightful  complications  which  the  physician  can  be 
called  upon  to  meet.-  In  such  cases,  according  to  Lewes, 
forty  per  cent.,  to  Cohnstein,  fourteen  per  cent.,  and 
to  Stratz,  from  thirty  to  forty  per  cent,  abort  or  suffer 
premature  delivery.  Occasionally,  however,  pregnancy 
goes  to  full  term,  and,  rarely,  is  still  further  prolonged", 
owing,  as  Pfannkuch  suggests,  to  the  fact  that  the  density 
of  the  lower  uterine  segment  is  sufficiently  great  to  over- 
come the  efficacy  of  uterine  contractions,  and  because  the 
destruction  of  important  nerve-endings  at  the  seat  of  the 
disease  may  prevent  the  reflex  stimulation  necessary  to 
bring  on  labor. 

V-hen  delivery  occurs  it  becomes  prolonged,  difficult, 
or  dangerous  in  proportion  to  the  amount  of  resistance 
offered  by  the  infiltrated  cervix  and  lower  portion  of  the 
corpus  uteri.  Expulsion  of  the  child  may  be,  indeed, 
impossible,  or  is  accomplished  only  at  the  cost  of  wide- 
spread laceration  and  crushing  of  tissue. 

The  mortality  to  both  mothers  and  children,  in  the 
event  of  the  coexistence  of  utero-gestation  and  advanced 
cancer  of  the  neck  of  the  uterus,  is  enormous.  Chan- 
treuil  reports  that  of  60  cases  25  mothers  died  during, 
or  immediately  after,  labor,  and  39  children  were  born 
dead.  Herman  mentions  that  in  180  confinements  73 
mothers  died,  and  of  114  children  of  whom  record  was 
made  but  58  were  born  alive.  According  to  Cohnstein's 
investigations  spontaneous  labor  terminated  favorably 
for  the  mother  in  37.5  per  cent.,  and  for  the  child  in  33.3 
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per  cent,  of  the  cases  ;  but  when  the  disease  was  advanced 
only  34.7  per  cent,  of  the  mothers  recovered  and  but 
twenty-five  per  cent,  of  the  children  were  born  alive. 

The  treatment  of  a  pregnant  woman  suffering  from 
cancer  of  the  neck  of  the  uterus  requires  much  considera- 
tion. When  it  is  remembered  that  the  vast  majority  of 
such  individuals  either  die  from  the  effects  of  labor,  or, 
should  they  survive,  are  probably  beyond  the  reach  of 
material  help,  the  life  of  the  child  becomes  a  matter 
of  the  greatest  importance.  Surgical  interference  during 
pregnancy  is  very  apt  to  be  incomplete,  and  there  is 
added  the  risk  of  abortion  or  premature  delivery.  At 
term  the  accoucheur  may  expedite  labor  by  securing  en- 
largement of  the  cervical  canal  by  dilatation  or  incision, 
and  by  rapid  manual  or  instrumental  extraction  of  the 
child,  or  through  craniotomy  if  the  child  be  dead. 

When  the  disease  during  utero-gestation  is  so  far  ad- 
vanced as  to  threaten  the  life  of  both  mother  and  child, 
it  maybe  well  to  have  resort  to  some  palliative  operation, 
in  order,  if  possible,  to  keep  the  patient  alive  until  the 
child  is  viable,  and  then  induce  premature  labor.  In 
instances  where  the  disease  apparently  is  not  extensive, 
in  the  interest  of  the  mother  it  might  be  well  to  sacrifice 
the  child,  inducing  abortion,  and  then  performing  total 
extirpation  of  the  uterus. 

CsBsarean  section  may  be  undertaken  near  the  normal 
end  of  pregnancy  in  cases  where  delivery,  per  vias  natur- 
ales,  appears  to  be  impossible,  or  hedged  about  with  dif- 
ficulties and  dangers.  This  is  certainly  the  most  assured 
way  of  preserving  the  life  of  the  child,  and  should  be 
attended  with  less  risk  for  the  mother  than  when  labor 
is  allowed  to  take  place  in  the  usual  manner. 

According  to  Herman,  up  to  1879,  the  maternal  mor- 
tality of  Csesarean  section  under  these  conditions  was 
72.7  per  cent.,  and  in  12  cases  collected  by  him,  10  chil- 
dren were  removed  living  from  the  uterus. 

Among  135  Csesarean  sections  done  according  to 
Sanger's  method,  between  May  35,  1882,  and  October  1, 
1888,  and  recorded  by  Sanger  (Nos,  1-10),  Crede  (11-50), 
and  Caruso  (51-135,  inclusive),  in  four  instances  the  op- 
eration was  performed  upon  women  suffering  from  can- 
cer originating  in  the  cervix  uteri.  All  the  children  and 
two  mothers  were  saved.  The  operators  were  Jewett,  of 
Brooklyn;  Ehlers,  of  Braunschweig ;  Lusk,  of  NewYork; 
and  Merkel,  of  Niirnberg.  Frank,  of  Cologne,  and  Good- 
ell,  of  Philadelphia,  have  very  recently  performed  Csesa- 
rean section  for  the  same  indication.  In  the  case  of  the 
former,  a  twin  pregnancy,  one  child  was  already  dead 
and  partly  macerated,  but  the  other  child  and  the  mother 
were  rescued.  In  Goodell's  case  both  mother  and  infant 
were  doing  well  on  the  thirteenth  day,  the  date  of  the  re- 
port. Frank's  operation  was  performed  according  to  a 
method  of  his  own,  and  was  reported  by  Beaucamst. 

Tbeatment. — Such  general  treatment  as  is  necessitated 
during  the  various  stages  of  carcinomatous  disease  of  the 
cervix  uteri  need  be  here  described  in  no  detail.  Until 
the  effects  of  infiltration  are  felt  in  pain,  and  of  destruc- 
tion in  haemorrhage  and  exhausting  discharge,  the  phy- 
sician's counsel  is  usually  unsought.  The  management 
of  the  patient  during  the  later  periods  and  closing  scenes 
of  the  affection  taxes  all  the  resources  at  our  command. 
Gradually  one  system  is  involved  after  another,  and  life 
finally  becomes  simply  an  exhibition  of  variously  diver- 
sified combinations  of  morbid  phenomena. 

Really,  all  general  treatment  expresses  only  the  effort 
made  to  prolong  existence,  or  to  make  it  more  bear- 
able, and  at  last  with  narcotics  to  cheat  death  of  its 
horrors. 

The  effect  to  be  exercised  in  the  future  upon  the  whole 
matter  under  discussion  in  these  pages,  by  the  establish- 
ment and  careful  and  intelligent  conduct  of  hospitals  es- 
pecially designed  for  the  treatment  of  cancer,  cannot  be 
at  present  estimated.  Not  only  will  they  become  a  ref- 
uge where  those  miserable  sufferers  who  have  abandoned 
hope  may  find  some  mitigation  of  their  wretchedness, 
but  also  schools  of  instruction  in  everything  which  per- 
tains to  this  dreaded  disease  for  their  corps  of  medical 
attendants,  both  old  and  young,  and  through  them  for 
the  whole  profession.     The  mortality  of  ovariotomy  has 


been  immensely  lessened  by  the  early  recognition  of 
ovarian  tumors  and  the  improved  technique  employed  in 
their  removal.  Ectopic  pregnancy  is  no  longer  a  condi- 
tion of  whose  early  history  we  know  nothing,  and  for 
which  we  can  do  nothing.  And  cancer  of  the  cervix, 
which  in  its  incipiency  is  as  much  a  localized  affection  as 
either,  may,  largely  through  the  influence  of  the  institu- 
tions of  which  I  here  speak,  cease  to  be  a  synonym  of  all 
that  is  most  horrible  in  a  woman's  life. 

It  is  impossible,  in  discussing  the  treatment  of  carcino- 
matous disease  of  the  cervix  uteri,  to  institute  any  formal 
divisions  or  subdivisions,  or  to  speak  with  any  degree  of 
accuracy  of  symptomatic,  palliative,  or  radical  therapeu- 
sis.  The  treatment  of  the  vast  majority  of  symptoms  is 
practically  the  treatment  of  the  disease.  A  so-called 
palliative  procedure  may  be  unexpectedly  followed  by 
the  complete  extinguishment  of  the  affection,  and  the 
most  radical  of  all  operations — total  extirpation — not 
only  proves  in  a  large  number  of  cases  to  be  an  utter 
failure  as  far  as  complete  cure  is  concerned,  but,  on  the 
other  hand,  has  been  performed  where  the  disease  was 
known  to  have  passed  beyond  limits  that  technically 
could  not  be  overstepped  by  the  surgeon  ;  where,  there- 
fore, the  operation  becomes  a  palliative  and  not  a  radical 
procedure  at  all. 

Almost  any  operative  method  or  device  which  is  di- 
rected against  the  disease  in  situ  may  be  either  palliative 
or  radical.  Even  the  simplest  may  be  completely  effec- 
tive when  the  disease  is  limited  to  the  anatomically  iso- 
lated cervix  ;  but  when  it  has  insinuated  itself  through 
or  swept  aside  anatomical  boundaries  the  most  thorough 
may  prove  a  dismal  failure. 

Unfortunately,  we  have  no  means  of  knowing  what 
ground  cancer  has  already  occupied  by  its  outposts. 
Areas  of  thickening  and  resistance  along  possible  ave- 
nues of  travel  may  indicate  where  the  disease  is  already 
present  in  force,  but  who  can  follow  the  smaller  bodies 
of  the  enemy  as  they  scatter  far  and  wide,  invading  only 
to  devastate  ? 

With  regard  to  prophylaxis,  it  need  only  be  said  that 
since  cancer  of  the  neck  of  the  uterus  is  most  common  in 
women  who  have  had  many  children  ;  since  a  very  large 
proportion  of  these  have  either  suffered  a  visible  lacera- 
tion of  the  cervix,  or  else  some  less  pronounced  parturient 
injury  ;  because  we  know  what  are  the  almost  inevitable 
pathological  accompaniments  and  sequelse  of  such  in- 
juries ;  and  because  it  is  certain  that  the  transition  be- 
tween the  most  common  of  these  accompaniments  and 
sequelae  and  cancer  has  been  clearly  demonstrated,  and  is 
so  slight  a  change  as  to  leave  the  most  careful  examiner 
often  in  doubt  as  to  whether  the  existent  condition  is 
benign  or  malignant — admitting  these  statements  to  be 
facts,  the  only  logical  deduction  to  be  drawn  from  them 
is  that  a  laceration  or  other  injury  of  the  cervix  uteri 
must  be  regarded  as  an  important  pathological  entity, 
and  quite  independently  of  any  subjective  symptoms 
that  may  or  may  not  be  present  at  the  time  ;  and,  there- 
fore, must  be  repaired  early  and  repaired  thoroughly. 
Any  other  disease  involving  the  various  tissue-elements 
making  up  the  neck  of  the  uterus  should  no  less  receive 
attention. 

In  the  succeeding  lines  some  of  the  methods  of  treat- 
ment employed  with  the  object  of  mitigating  or  thor 
oughly  eradicating  the  disease  in  question  will  be  dis- 
cussed, and  the  arrangement  followed  will  imperfectly 
indicate  the  various  steps  in  the  history  of  the  treatment 
of  cancer  of  the  cervix. 

The  removal  or  destruction  of  cauliflower  excrescences 
projecting  into  the  vagina,  of  cancerous  ulcers,  or  of 
sloughing  masses,  and  the  infiltrated  tissue  in  their  im- 
mediate neighborhood,  by  spoons,  curettes,  caustics, 
etc.,  at  one  time  regarded  as  an  effective  method  of 
treatment,  is  now  employed  practically  only  in  so-called 
inoperable  cases,  and  the  object  aimed  at  is  not  cure,  but 
relief  and  prolongation  of  life  through  prevention  of 
hsemorrhage,  gangrene,  and  foul  discharge. 

With  a  curette,  sharp  spoon,  or  scoop,  assisted  by 
knife  or  scissors,  as  much  of  the  disorganized  tissue  is 
removed  as  possible,  and  while  it  is  desirable  to  do  this 
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thoroughly  and  to  go  deeply,  care  must  be  exercised  not 
to  wound  either  the  bladder,  rectum,  or  peritoneum. 

After  this  removal  has  been  satisfactorily  accomplished, 
selection  may  be  made  from  a  large  variety  of  methods 
of  subsequent  treatment.  The  wound  may  be  at  once 
cauterized  with  heated  irons  or  with  the  Paquelin  instru- 
ment, and  this  also  should  be  done  in  no  superficial  or 
perfunctory  manner.  The  excavation  produced  can  be 
kept  clean  by  iodoform  powder  and  an  iodoform-gauze 
vaginal  tampon  ;  or  a  pledget  of  some  absorbent  mate- 
rial saturated  with  alcohol  may  be  introduced  instead. 
A  large  number  of  cauterizing  agents  have  been  em- 
ployed, alone  or  in  diverse  combinations  with  other  pro- 
cedures ;  among  them,  bromine,  nitric  acid,  carbolic 
acid,  Vienna  paste,  caustic  potash,  the  positive  pole  of  the 
galvanic  current,  and  chloride  of  zinc  ;  the  last,  perhaps, 
the  most  extensively.  Sims,  as  is  well  known,  in  1879 
extolled  the  virtues  of  chloride  of  zinc  ;  Tan  de  Warker, 
in  1884,  again  brought  it  to  the  attention  of  the  profes- 
sion ;  and  more  recently  still  (1888)  Frankel,  of  Breslau, 
has  proven  its  utility  when  preceded  by  the  use  of  the 
spoon  and  the  Paquelin  cautery.  In  50  cases  of  so-called 
inoperable  carcinoma  of  the  cervix  in  Frankel's  hands, 
there  were  6  in  which  the  disease  was  thus  radically 
cured.  After  the  spoon  and  actual  cautery  have  been 
employed,  iodoform  is  sprinkled  over  the  wound,  and 
an  iodoform-tannin-gauze  tampon  is  placed  in  the  vagina. 
When  the  separation  of  the  charred  tissue  occurs,  pro- 
vided no  suspicious  points  are  visible,  Frankel  advises 
that  a  small  pledget  of  some  absorbent  material,  soaked 
in  a  3-to-3  solution  of  chloride  of  zinc,  be  placed  in  the 
excavation,  while  the  vagina  is  protected  by  an  ointment 
or  tampon  containing  bicarbonate  of  soda.  The  cotton 
soaked  in  zinc  is  removed  in  from  twelve  to  twenty-four 
hours,  and  a  thick,  grayish-white  scab  is  apparent,  which 
becomes  detached  in  from  eight  to  ten  days,  leaving  a 
surface  covered  with  healthy  granulations.  With  the 
aid  of  disinfecting  vaginal  injections  and  loosely  placed 
iodoform-gauze  tampons,  the  wound  rapidly  cicatrizes. 

As  Frankel  suggests,  these  various  steps  should  be 
modified  from  time  to  time  to  suit  the  exigencies  of  in- 
dividual cases  ;  the  strength  of  the  chloride  of  zinc  solu- 
tion should  not  be  invariable,  but  should  depend  upon 
the  depth  of  cauterization  which  it  is  desired  to  achieve, 
and  the  length  of  time  that  the  tissues  are  to  be  exposed 
to  its  action.  He  believes,  finally,  that  recurrence  in 
loco  is  more  uncommon  or  longer  postponed  after  the  use 
of  chloride  of  zinc  than  when  other  drugs  of  alike  char- 
acter have  been  employed. 

Still,  as  Ehlers  and  others  have  pointed  out,  the  idea 
that  chloride  of  zinc  exerts  any  specific  action  upon  can- 
cer is  untenable,  and  while  its  use  is  admirably  adapted 
to  certain  cases  of  advanced  carcinomatous  disease,  yet 
it  is  not  always  possible  to  limit  its  action  to  the  affected 
area,  and  sound  tissues  may  be  attacked  even  when  it  is 
carelEully  employed. 

I  should  like  at  this  point  to  refer  to  a  rather  unique 
method  advocated  by  J.  Schramm,  of  Dresden,  in  the 
treatment  of  inoperable  carcinoma  of  the  cervix.  This 
author  especially  recommends  the  injection  of  antiseptic 
lluids  directly  into  the  cancerous  tissues.  He  believes 
that,  even  if  the  existence  of  a  micro-organism  as  the 
causative  factor  in  cancerous  disease  has  not  as  yet  been 
firmly  established,  yet  sufficient  has  been  proved  to  make 
a  procedure  like  the  foregoing  a  rational  one.  He  em- 
ploys a  solution  of  corrosive  sublimate.  A  needle  of  a 
hypodermic  syringe  is  carefully  introduced  into  the  car- 
cinomatous mass  until  slight  resistance  is  encountered, 
and  the  fluid  is  then  gentl}'  evacuated  drop  by  drop. 
This  injection  is  repeated,  sometimes  deeply,  sometimes 
superficially,  two  or  three  times  a  week.  No  fear  of 
sublimate  intoxication  need  be  entertained  (although 
0.008  to  0.010  gramme  of  the  antiseptic  is  employed  at 
each  sitting),  for  the  absorptive  power  of  the  degenerated 
tissue  is  almost  nil.  The  malignant  mass,  it  is  claimed, 
is  kept  clean  by  this  treatment,  the  purulent  discharge 
ceases,  further  destructive  change. is  diminished,  haemor- 
rhages become  less  frequent,  and  the  general  condition 
of  the  patient  improves. 


Repeated  and  prolonged  vaginal  irrigation  with  very 
hot  water,  specially  commended  by  Tornery,  or  the  use 
of  disinfectant  and  deodorant  solutions,  particularly 
those  containing  permanganate  of  potassium,  or  a  two 
per  cent,  solution  of  creolin  (as  suggested  by  Coe),  are 
of  great  service  in  combating  the  ichorous  discharge  and 
the  foul  odor  which  .surrounds  the  patient  like  a  noisome 
exhalation.  Iodoform  powder  and  loose  iodoform-gauze 
tampons,  likewise,  employed  in  the  intervals  between  the 
injections,  are  of  the  greatest  utility. 

Terebene,  Chian  turpentine,  and  Alveloz,  have  their 
place  in  the  treatment  of  the  advanced  stages  of  cervical 
carcinoma.  Each  has  its  special  advocate,  but  it  is  prob- 
able that  we  could  get  along  very  well  without  them. 

With  the  view  of  thoroughly  eradicating  the  carcino- 
matous disease  when  it  is  confined  to  the  cervix  uteri, 
numerous  operative  procedures  have  been  proposed  and 
practised.  The  object  sought  in  all  of  them  is,  not  only 
the  removal  of  such  tissue  as  shows  palpable  signs  of  de- 
generation, but  also  of  that  beyond  which  is,  or  is  likely 
to  be,  infiltrated  ;  the  operation  being  continued,  there- 
fore, well  into  areas  which,  so  far  as  can  be  ascertained, 
are  free  from  the  slightest  suspicion  of  malignant  inva- 
sion. 

When  the  portio  vaginalis  alone,  the  cervix  alone,  or 
both  together  are  the  seat  of  cancer,  and  there  is  reason 
to  suppose  that  there  has  been  no  further  extension,  the 
amputation,  or  better,  excision,  of  a  part  or  the  whole  of 
the  neck  of  the  womb  should  offer  fair  chances  of  imme- 
diate and  permanent  success.  Even  the  most  thorough 
operation  of  this  kind  presents  few  difficulties  and  is 
attended  with  a,  low  rate  of  mortality  ;  and  further,  the 
ultimate  results  are  quite  satisfactory,  as  will  be  shown 
Immediately. 

The  portio  vaginalis  may  be  amputated  by  the  ecra- 
seur,  galvano-cautery,  or  knife  and  scissors.  Even  the 
most  improved  ecraseurs  are  difficult  to  use,  are  liable  to 
do  injury,  and  possess  no  special  advantages.  The  cau- 
tery wire  is  not  always  easy  to  apply,  but  diminishes  the 
chances  of  htemorrhage  during  and  after  the  operation. 
The  fact  that  it  cauterizes  the  tissues  left  behind  is  at 
once  an  advantage  and  a  disadvantage.  For,  while  this 
charring  of  the  stump  may  in  one  sense  be  regarded  as 
advantageous,  it  nevertheless,  may  prevent  the  apprecia- 
tion of  the  fact  that  the  operation  has  not  been  thorough, 
and  that  distinctly  infiltrated  spots  remain  in  the  wound. 

The  ablation  of  the  vaginal  portion  with  scissors  is  to 
be  preferred  to  either  of  the  methods  of  procedure  just 
described.  To  those  who  are  accustomed  to  the  per- 
formance of  plastic  operations  upon  the  cervix,  it  offers 
no  difficulties  whatsoever.  To  be  thorough,  the  cervix 
should  be  split  into  an  anterior  and  posterior  half,  and 
each  lip  exsected  beyond  the  limits  of  the  portio  vaginalis 
proper,  so  that  a  triangular  wound  is  left  whose  base  is 
formed  by  the  vaginal  roof,  and  whose  apex  reaches  to 
or  beyond  the  internal  os  uteri.  Thus,  while  some  of  the 
tissue  of  the  cervix  remains,  the  mucous  lining  and  sub- 
mucous strata  of  the  canal  are  removed, — a  point  of  con- 
siderable importance  when  it  is  remembered  that  these 
areas  are  early  affected  by  the  gradual  upward  extension 
of  the  disease  when  it  originates  below,  and  may  them- 
selves be  the  seat  of  a  coincident  malignant  process.  It 
is  better,  it  would  seem,  to  pursue  this  plan  of  operation 
than  to  have  recourse  to  any  of  the  more  formal  methods 
whereby  a  portion  of  the  mucous  membrane  of  the  cer- 
vical canal  is  preserved.  Deep  silver  sutures,  or  the 
actual  cautery,  if  it  is  not  desired  to  approximate  the 
edges  of  the  wound,  will  control  any  hfemorrhage  that 
may  ensue,  and  a  hollow  glass  stem  pessary  or  roll  of 
iodoform  gauze  will  prevent  the  complete  closure  of  the 
cervical  canal.  We  should  here  be  dominated  by  the 
thought  that  we  are  operating  for  a  disease  whose  limits 
of  extension  are  not  ascertainable  by  any  means  in  our 
possession,  and  should,  for  the  sake  of  thoroughness, 
forego  the  satisfaction  that  one  necessarily  feels  in  doing 
a  neat  plastic  operation. 

As  has  been  already  mentioned,  the  immediate  and  re- 
mote results  of  the  various  operative  methods  of  ablation 
or  excision  of  the  vaginal  portion,  with  or  without  cer- 
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tain  parts  of  the  cervix— in  brief,  of  all  removals  of  the 
neck  of  the  uterus  short  of  supra-vaginal  amputation — 
have  been  very  satisfactory.  Gusserow  has  assured  him- 
self that  radical  cure  was  obtained  by  Simpson,  Mik- 
schik,  Ziemssen,  C.  Mayer,  Martin,  Qrunewaldt,  Schuh, 
Hegar,  and  Scharlau.  C.  Braun  has  operated  136  times, 
with  the  following  results :  10  deaths,  and  16  patients 
received  no  benefit.  Of  110  immediate  recoveries,  32 
subsequently  died,  but  only  16  of  actual  recurrence  ;  33 
patients  were  lost  sight  of ;  33  remained  well  for  from 
one  to  nineteen  and  a  half  years.  Schroeder  reported  13 
cases,  of  whjch  number  1  died  of  trismus.  Of  the  re- 
maining 13,  4  suffered  a  recurrence  within  two  years,  and 
5  continued  well  at  that  date.  Byrne,  of  Brooklyn,  has 
used  the  galvano-caustic  wire  in  300  cases,  and  has  never 
seen  recurrence  in  loco. 

Schroeder's  supra-vaginal  amputation  of  the  cervix, 
the  next  operation  to  be  described,  is  indicated  when  the 
carcinomatous  disease  has  begun  in  the  cervix,  or  in  the 
more  advanced  forms  of  certain  varieties  of  cancer  of  the 
vaginal  portion  ;  but  in  either  case,  for  the  operation  to 
be  permanently  effective,  there  must  be  no  extension  be- 
yond the  neck  of  the  uterus. 

It  should  be  said  at  once,  however,  that  no  specific  in- 
dications for  any  of  the  preceding  or  succeeding  opera- 
tive procedures  can  be  formulated  ;  that  no  inflexible 
rules  for  the  guidance  of  the  gynecologist  can  be  laid 
down.  Each  operator  must  judge  of  each  case  upon  its 
own  merits,  and  while  statistics  may  give  a  fair  idea  of 
the  immediate  and  remote  results  which  pertain  to  any 
individual  method,  it  is  a  question  whether  anything  can 
be  learned  from  their  comparative  study.  With  the  pas- 
sage of  time,  the  constant  tendency  has  been  toward  the 
adoption  of  more  and  more  radical  measures,  even  in  cases 
where  those  which  were  less  bold  and  thorough  were 
formerly  thought  to  be  satisfactory  enough.  This  ten- 
dency may  be  accounted  for  by  the  increased  confidence 
which  gynecologists  have  begun  to  feel  in  their  opera- 
tive skill,  and  also  by  the  fact  that  the  frequency  of  re- 
currence after  less  pronounced  surgical  interference  has 
excited  everyone,  who  has  the  welfare  of  his  profession 
at  heart,  to  seek  out  some  new  method  which  theoreti- 
cally should  be  followed  by  greater  immunity  from  re- 
turn, and  whose  utility  can  be  practically  tested.  We 
are  not  in  a  position  to-day  to  decide  between  the  merits 
of  many  of  these  operations.  It  is  a  very  easy  thing  for 
a  writer  to  describe  what  has  been  done,  but  it  is  another 
matter  when  it  comes  to  be  said  what  should  be  done. 
Ovariotomy  may  be  a  closed  book,  but  cancer  of  the  cer- 
vix is  practically  one  which  is  just  being  opened,  and  he 
who  will  come  nearest  to  the  solution  of  the  riddles  con- 
tained therein  must  have,  aside  from  any  personal  quali- 
fications, a  large  material  at  his  command,  and  the  assi- 
duity to  follow  up  his  cases. 

In  the  supra-vaginal  amputation  the  cervix  is  first 
brought  down  and  separated  from  its  vaginal  attachments 
by  knife  or  scissors.  The  connective  tissue  in  which  the 
cervix  proper  is  embedded  is  next  stripped  off  with  the 
finger,  the  bladder  likewise  is  freed,  and  ascends,  carry- 
ing the  ureters  with  it  beyond  the  risk  of  injury.  When 
the  summit  of  the  cervix  is  reached,  first  one  half  and 
then  the  other  is  cut  away,  and  the  anterior  and  posterior 
portions  of  the  stump  are  stitched  to  the  vaginal  mucous 
membrane,  respectively  at  the  front  and  back  of  the  in- 
cision made  through  it.  It  is  a  matter  of  choice  whether 
the  incision  through  the  vaginal  fornix  is  first  made  in 
front,  behind,  or  at  the  sides  of  the  cervix  ;  and  of  in- 
difference whether  the  pouch  of  Douglas  is  opened  or 
not,  provided,  of  course — it  is  almost  unnecessary  to  say 
— that  the  operation  is  conducted  with  the  utmost  regard 
to  surgical  cleanliness. 

One  or  two  features  of  the  operation,  however,  require 
special  comment.  Haemorrhage  may  originate  from  the 
divided  surface  of  the  vaginal  wall  (and  it  is  sometimes 
necessary,  when  this  has  been  attacked  by  cancerous  ul- 
ceration, to  resect  considerable  portions  of  it),  in  which 
case  small  clamp-forceps,  or  a  suture  passed  parallel  to 
the  incised  surface  and  around  the  bleeding  vessel,  will 
usually  be  sufficient.     But  troublesome  bleeding  is  far 


more  liable  to  result  from  the  vessels  which  enter  at  the 
sides  of  the  cervix,  where  also  the  connective  tissue  is 
most  dense.  This  may  be  controlled  by  forci-pressure, 
or  by  one  or  more  ligatures  previously  introduced  on  a 
curved  needle  carried  high  through  each  lateral  vaginal 
fornix,  as  in  the  first  steps  of  vagmal  hysterectomy.  It 
is  best,  also,  after  separation,  let  us  say,  of  the  anterior 
wall  of  the  cervix,  to  sew  the  stump  to  the  corresponding 
portion  of  the  wound  in  the  vagina,  for  haemorrhage 
thereby  is  controlled,  and  by  traction  upon  the  long  ends 
of  the  tightened  suture  the  cervix  is  prevented,  when 
the  posterior  wall  is  divided,  from  escaping  beyond  our 
reach. 

There  are  numerous  other  technicalities  and  modifica- 
tions of  Schroeder's  supra- vaginal  amputation  of  the  cer- 
vix uteri  which  it  is  unnecessar  to  describe.  Hofmeier 
has  recently  given  in  complete  detail  the  method  pur- 
sued in  Schroeder's  clinic  during  the  closing  years  of 
the  latter's  life. 

Statistical  evidence  bearing  upon  the  safety  and  ulti- 
mate effectiveness  of  this  operation,  as  well  as  of  Baker's, 
Freund's,  and  of  vaginal  hysterectomy,  will  be  cited  at 
the  close  of  this  article. 

In  our  advance  from  the  simplest  to  the  most  radical 
methods  employed  in  the  treatment  of  carcinoma  of  the 
neck  of  the  uterus,  allusion  must  next  be  made  to  that 
described  by  Baker,  of  Boston,  in  1883,  and  again  in 
1886.  In  this  operation  the  cervix  is  freed  from  its 
attachments  and  removed,  as  in  the  supra- vaginal  amputa- 
tion. Then,  with  a  uterotome,  a  funnel-shaped  excava- 
tion is  produced,  whose  base  is  on  a  line  with  the  inter- 
nal OS,  and  whose  apex  approaches  or  meets  the  fundus 
of  the  uterus.  "  It  is  thus  possible  to  remove  the  entire 
cervix  both  Infra-  and  supra-vaginal,  and  at  the  same 
time  nearly  or  quite  one-half  of  the  body  of  the  uterus, 
and  that  the  most  important  half  ;  for  cancer  of  the  body 
of  the  uterus,  whether  of  primary  origin  or  of  extension 
from  the  cervix,  affects  the  glandular  structure  first, 
and,  by  the  method  I  have  described,  this,  its  natural 
habitat,  is  removed  or  destroyed  ".  (Baker).  The  edges 
of  the  vaginal  wound,  provided  not  too  much  has  been 
removed,  as  may  have  been  made  necessary  by  the  ex- 
tension of  the  disease  in  that  direction,  should  next  be 
stitched  to  what  remains  of  the  lower  part  of  the  uterine 
wall,  and  the  actual  cautery  is  then  applied  to  the  whole 
denuded  surface.  In  this  operation  the  diseased  portions 
of  the  vaginal  walls,  and  with  some  slight  modifications 
the  para-cervical  connective  tissue,  along  with  the  whole 
of  the  neck  and  a  considerable  portion  of  the  body  of  the 
uterus,  are  removed.  Practically,  nothing  remains  but  a 
rounded  shell  of  healthy  muscular  tissue  with  a  thorough- 
ly charred  cone-shaped  interior.  Baker's  results  have 
been  most  gratifying,  as  will  be  seen  later  on. 

In  1878,  Freund,  of  Strasburg,  introduced  an  operation 
that  has  subsequently  borne  his  name,  which  consists 
essentially  in  the  removing  of  the  entire  uterus  by  abdom  ■ 
inal  section,  the  broad  ligament  of  each  side  being  tied 
off  in  three  portions  before  being  divided,  and  the  sep- 
aration of  the  vagino-uterine  attachments  being  accom- 
plished by  dissection  made  from  within  outward. 

Even  in  the  hands  of  the  most  skilful  ^nd  experienced 
German  operators— for  in  Germany  its  practicability  was 
most  often  tested — Freund's  operation  has  been  attended 
with  such  disastrous  results  that,  even  though  it  afforded 
an  absolute  guarantee  against  the  recurrence  of  cancer, 
which  is  very  far  from  being  the  case,  it  could  in  its 
original  form  be  no  longer  classed  in  the  category  of  le- 
gitimate operations. 

Long  before  this  time,  namely,  in  1833,  Saut(!r,  of 
Constance,  had  performed  total  extirpation  of  the  uterus 
per  vaginam,  and  the  operation  was  repeated  by  Blun- 
dell,  in  1838,  and  Recamier  in  1839.  After  being  for- 
gotten or  neglected  for  many  years,  it  was  revived  by 
Czerny,  of  Heidelberg,  in  1878,  and  was  soon  thereafter 
taken  up  by  Billroth,  Schroeder,  and  others  in  Germany, 
and  by  operators  generally  throughout  the  world.  It 
will  be  impossible  to. bestow  more  than  a  glance  upon 
this  operation  of  vaginal  hysterectomy,  or  total  extirpa- 
tion, upon  the  indications  for  its  performance,  its  lim- 
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itations,  technique,  difficulties,  and  dangers  ;  for  since 
its  introduction,  ten  years  ago,  such  an  amount  of  atten- 
tion has  been  given  it  that  the  mere  enumeration  of  the 
literature  that  has  accumulated  during  this  period  would 
he  a  limitless,  if  not  an  impossible,  task. 

Vaginal  hysterectomy  is  a  surgical  procedure  which  is 
at  once  radical  and  comparatively  safe.  At  the  present 
time  there  is  no  means  in  our  possession  of  so  thoroughly 
eradicating  cancerous  disease  of  the  uterus.  It  is  ap- 
plicable in  all  the  cases  in  which  supra-vaginal  amputa- 
tion is  performed,  and  can  be  resorted  to  when  this  latter 
operation  would  be  merely  a  palliative  and  temporary 
expedient.  The  tendency  of  the  time  is  toward  the 
adoption  of  vaginal  hysterectomy,  to  the  exclusion  of  all 
other  operative  means  of  combating  cancer  of  the  cervix. 
That,  of  course,  each  has  its  indications  and  limitations 
goes  without  saying.  But  since  no  one  can  know  before 
removal  of  the  uterus  how  extensively  its  lining  mem- 
brane is  affected  by  secondary,  incipient,  malignant  de- 
generation ;  nor  whether  isolated  and  coincident  carci- 
nomatous disease  exists  therein  ;  and  because  recurrence 
in  loco  has  so  frequently  been  observed  after  less  radical 
methods  of  removal  where  everything  gave  the  most  as- 
sured promises  for  the  future  ;  even  the  most  expe- 
rienced and  conservative  gynecologists  of  late  have  enter- 
tained and  expressed  a  preference  for  total  extir]3ation  as 
against  less  thorough  modes  of  operative  interference. 
As  Brennecke  has  pointed  out,  if  the  uterus  is  removed 
the  patient  will  be  spared  the  risks  of  a  subsequent  preg- 
nancy, and  Landau  maintains  that  the  uterus  to  a  woman 
past  the  childbearing  age  is  of  no  use  whatever.  Fur- 
thermore, Brennecke  observes  that  extirpation  of  the 
uterus  puts  an  end  to  the  free  monthly  bleeding  due  to 
coexisting  endometritis ;  but  it  might  be  urged  that 
Baker's  operation,  thoroughly  done,  would  be  quite  as 
effective. 

A  great  deal  might  be  said  upon  the  opposite  side  of 
this  question,  and  there  are  doubtless  not  only  many  in- 
stances where  the  removal  of  the  uterine  neck  would  have 
been  quite  adequate  to  annihilate  the  malignant  disease, 
but  also  where  the  uterus  has  been  extirpated  for  sup- 
posed cancerous,  but  really  perfectly  benign,  conditions. 
Reeves  Jackson  is  a  bitter  opponent  of  total  extirpation. 
He  maintains  that "  Kolpo-hysterectomy  is  more  danger- 
ous and  has  given  worse  results  than  any  other  method 
of  treatment.  It  has  destroyed  and  not  saved  life.  It  is 
an  injurious  and  not  a  successful  operation.  It  is  more 
rapidly  destructive  of  life  than  the  disease  against  which 
it  has  been  used.  Hence  it  should  be  condemned  as  un- 
justifiable." 

Whether  vaginal  hysterectomy  is  an  operation  which 
warrants  all  the  trust  imposed  in  it  by  some,  or  deserves 
all  the  opprobrium  cast  upon  it  by  others,  time  alone  can 
show. 

The  absolute  restriction  of  the  cancerous  ailection  to 
the  uterus  is  the  most  favorable  condition  for  the  imme- 
diate and  remote  success  of  vaginal  hysterectomy.  It 
was,  and  still  is,  generally  believed,  that  unless  there  is 
sufficient  evidence  to  warrant  the  assumption  of  such 
limitation,  total  extirpation  is  contra-indicated.  It  cer- 
tainly, in  this  sense,  cannot  be  regarded  as  a  radical  op- 
eration. But  we  are  unable  to  affirm  that  the  disease  is 
confined  to  the  uterus,  although  the  extreme  mobility  of 
that  organ  and  the  freedom  from  induration  in  its  sur- 
roundings, doubtless  point  in  that  direction.  Still,  on  the 
one  hand,  the  extension  of  cancer  is  not  always  appre- 
ciable by  the  senses  of  which  we  make  use  in  examining 
women,  and  on  the  other,  quite  distinct  areas  of  thicken- 
ing may  be  due  to  the  remains  of  a  previous  para-  or 
peri-metritis  antedating  and  unconnected  with  the  ma- 
lignant disease  of  the  cervix. 

Vaginal  hysterectomy  is,  however,  no  longer  confined 
within  the  narrow  boundaries  which  formerly  hedged  it 
in.  In  certain  quarters  these  boundaries  are  being  ex- 
tended, and  in  cases  where  no  hope  of  radical  cure  can 
longer  be  entertained,  total  extirpation  is  recommended 
as  the  best  of  all  palliative  methods  of  treatment.  Many 
of  those  whose  names  are  identified  with  the  history  and 
progress  of  the  operation  under  discussion — among  them, 


Richelot,  B.  Schultze,  and  Brennecke — would  extend  the 
limits  of  the  operation  to  the  utmost  bounds  of  technical 
possibility.  It  is  argued  that  no  other  palliative  proced- 
ure secures  to  the  patient  such  marked  and  prolonged  re- 
lief. Thiem  is  an  ardent  advocate  of  this  aspect  of  the 
question,  and  points  out  that  if  recurrence  takes  place  af- 
ter vaginal  extirpation,  it  is  not  as  an  ulceration,  but  as  ■ 
a  tumor  formation  in  the  scar.  The  woman,  therefore, 
may  die  of  cancer  of  other  organs  or  of  cachexia,  but  is 
spared  the  horrible  gangrenous  degeneration  in  the  vagina 
which  of  all  things  makes  carcinoma  of  the  cervix  such 
a  loathsome  affection.  With  due  regard  to  the  universal 
applicability  of  Fritsch's  axiom — "  aussichtslose  Opera- 
tionen  zu  machen  ist  ein'inhumaner  Sport," — Thiem  be- 
lieves that  total  extirpation  in  every  case  offers  the  best 
chances  to  the  patient,  and  that  all  so-called  inoperable 
cases  are  really  operable  so  long  as  the  operation  is  within 
the  bounds  of  technical  possibility. 

It  would  be  impossible  to  describe  all  the  modifications 
of  technique  that  have  been  introduced  in  vaginal  hys- 
terectomy. Most  of  them,  as  Martin  shows,  are  really 
matters  of  no  great  importance,  as  is  proven  by  the  al- 
most uniform  results  obtained  by  different  operators 
using  different  methods.  There  are  a  few  which  have 
exercised  a  considerable  influence  upon  the  history  of 
the  operation,  and  to  these  reference  will  be  made. 

The  patient  is  prepared  in  much  the  same  way  as  for 
any  important  surgical  procedure ;  the  condition  of  the 
gastro-intestinal  canal,  skin,  and  kidneys  receiving  special 
attention.  A  few  days  before  or  immediately  preceding 
the  operation,  the  degenerating  cancerous  mass  which 
presentsin  the  vagina  should  be  removed,  and,  indeed, 
it  may  be  expedient  to  excise  the  entire  cervix.  The 
hair  should  be  shaved  from  the  external  genitals,  which 
are  then  cleansed  thoroughly  with  soap  and  water,  and 
afterward  with  some  antiseptic  solution.  Every  effort 
should  be  made  to  render  the  vagina  completely  aseptic, 
and  to  this  end  repeated  irrigation  with  a  1  to  1,000  or 
1  to  3,000  sublimate  solution  shotild  be  practised  ;  or, 
bearing  in  mind  the  experiments  of  D5derlein  and  Giin- 
ther  in  the  disinfection  of  the  parturient  canal,  the  mu- 
cous membrane  must  be  thoroughly  scoured,  if  I  may 
use  the  term,  with  a,  sublimate  or  creolin  lotion.  The 
operator,  his  assistants,  and  attendants,  should  be  no  less 
careful  about  themselves  and  the  instruments,  etc.,  em- 
ployed. 

The  time  for  the  operation  having  arrived,  the  patient, 
lying  on  her  back,  is  brought  well  to  the  edge  of  the 
table,  and  with  the  aid  of  anterior,  posterior,  or  lateral 
retractors,  and  sometimes  all  are  necessary,  the  vaginal 
portion  and  vaginal  roof  are  exposed.  The  portio  va- 
ginalis is  seized  with  a  vulsellum  forceps  and  drawn 
downward ;  or,  if  this  has  been  previously  removed  or 
the  forceps  does  not  hold,  a  stout  ligature  may  be  passed 
through  what  remains  of  the  cervix,  or  the  uterotractor 
of  Bernays,  or  endoceps  of  Richelot  or  of  Brennecke 
may  be  introduced  directly  into  the  uterine  cavity.  The 
cervix  is  then  to  be  freed  from  its  anterior  and  posterior 
vaginal  attachments  and  from  ,its  surrounding  cellular 
atmosphere,  and  the  connections  of  the  posterior  bladder 
wall  are  to  be  liberated  in  the  manner  described  when 
speaking  of  supra-vaginal  amputation.  It  is  a  matter  of 
indifference  whether  we  begin  the  operation  in  front  or 
behind  the  cervix  ;  but  the  plan  of  attacking  the  lateral 
vaginal  fornices  first  (Polk,  Fritsch)  commends  itself 
from  the  fact  that  not  only  is  subsequent  hemorrhage 
thereby  diminished,  but  the  uterus  at  once  attains  an  in- 
creased degree  of  mobility,  and  can  be  easily  moved  in 
diffei-ent  directions  by  the  forceps  or  ligature  attached  to 
it.  Constant  irrigation  of  the  field  of  operation  can  be 
practised  up  to  this  point,  and  now  it  is  well  for  the  op- 
erator to  cleanse  his  hands  and  to  employ  fresh  instru- 
ments and  sponges,  provided  the  latter  have  been  used 
before. 

Either  the  anterior  or  posterior  peritoneal  pouch  may 
be  first  opened,  the  peritoneum  being  seized  with  a  for- 
ceps, a  button-hole  made  in  it  with  scissors  or  knife,  and 
the  membrane  then  cut  or  torn  in  each  lateral  direction. 

The  most  important  part  of  the  whole  operation  of  va- 
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ginal  hysterectomy  is  the  securing  of  the  broad  liga- 
ments in  such  maimer  as  best  to  prevent  haemorrhage 
from  the  divided  edges  when  the  uterus  is  cut  away. 
Practically,  all  the  important  vessels  encountered  by  the 
operator  run  beneath  the  peritoneal  duplicature  consti- 
tuting the  framework  of  these  ligaments.  Formerly  the 
•  ligament  of  each  side  was  tied  en  masse,  the  fundus  uteri 
being  tilted  over  and  brought  through  the  opening  in 
the  anterior  or  posterior  cul-de-sac  to  facilitate  this  ma- 
noeuvre. Various  modifications  and  combinations  of 
different  methods  of  procedure  have  been  introduced 
from  time  to  time,  the  object  of  all  being  to  give  in- 
creased security  against  hsemorrhage.  The  demonstra- 
tion by  Richelot  of  the  applicjfljility  of  certain  forms  of 
haemostatic  forceps  was  an  important  step  in  advance. 
It  has  been  shown,  not  only  that  forceps  can  be  trusted 
quite  as  much  as  the  ligature,  but  that  they  can  be  ad- 
justed more  easily,  more  rapidly  ;  and  further,  can  be 
employed  in  certain  cases  where  the  use  of  a  ligature 
would  be  impossible.  The  utility  of  the  forceps  has 
been  advocated  by  Richelot,  of  Paris ;  Landau,  of  Berlin ; 
Mailer,  of  Berne  ;  Hunter  and  Polk,  of  New  York  ;  and 
Dudley,  of  Chicago. 

When  the  ligature  is  used,  as  is  almost  universally  the 
case  in  Germany,  a  curved  needle  armed  with  stout  silk 
is  introduced  through  the  lower  portion  of  the  broad 
ligament  of  one  side,  the  ligature  is  tied,  and  the  ends  left 
long.  The  tissues  lying  between  the  ligature  and  uterus 
are  then  divided.  This  process  is  repeated,  constantly 
goiiig  upward,  until,  finally,  the  summit  of  the  broad 
ligament,  with  the  Fallopian  tube,  ovarian  artery,  and 
pampiniform  plexus,  is  included  in  the  last  ligature,  and, 
after  this  is  tied,  the  attachments  of  the  uterus  on  that 
side  are  entirely  severed.  The  other  side  is  treated  in 
the  same  way,  a  very  much  easier  matter,  and  finally  the 
uterus  is  completely  freed  and  delivered.  Certain  op- 
erators tilt  the  fundus  uteri  through  an  opening  pre- 
viously made  in  the  anterior  or  posterior  cul-de-sac  to 
render  easy  of  access  the  summits  of  the  ligamenta  lata, 
but  others  satisfy  themselves  with  traction  on  the  uterus 
in  situ. 

"When  the  forceps  is  used,  it  is  best,  as  Richelot  sug- 
gests, first  to  make  an  opening  anteriorly  and  posteriorly 
in  the  peritoneum.  The  index-finger  of  the  left  hand 
introduced  through  the  latter  acts  as  a  guide,  along 
which  one  blade  of  a  long  forceps,  such  as  those  devised 
by  Doleris  or  Polk,  is  inserted.  The  other  blade  is 
passed  through  the  anterior  opening,  and  the  finger 
hooked  over  the  top  of  the  broad  ligament  draws  it  down 
within  tlie  grasp  of  the  blades,  which  are  then  clamped, 
and  the  tissues  lying  between  the  forceps  and  the  uterus 
are  divided.  Again,  especially  when  this  manoeuvre  is 
diSicult  or  impossible,  forceps  with  shorter  blades  are 
used,  and  the  broad  ligament  is  seized  and  divided  in 
tiers,  as  described  by  Hunter,  of  New  York  ;  the  pince- 
ment  par  etages  of  Richelot.  The  number  of  pairs  of 
forceps  requisite  to  control  all  haemorrhage  is  sometimes 
enormous.  They  are  removed  usually  in  from  twenty- 
four  to  seventy-two  hours. 

Haemorrhage  may  originate  from  sources  other  than 
those  already  described,  but  can  usually  be  controlled  by 
small  compression  forceps,  or,  if  from  the  divided  va- 
ginal wall,  by  transfixing  and  tying  around  the  vessel. 

Occasionally  during  the  course  of  the  operation  the 
bladder  is  wounded,  or  along  with  a  necessary  resection 
of  a  part  of  the  vaginal  wall  it  may  become  advisable  to 
remove  a  part  of  the  bladder.  In  either  case  the  fistula 
should  be  at  once  closed. 

Great  care  must  be  exercised  to  avoid  injuring  the 
ureters  with  cutting  instruments  when  operating  in  front 
of  the  cervix,  and  to  prevent  including  them  in  the  liga- 
ture or  grasp  of  the  forceps.  Such  unfortunate  accidents 
have  occasionally  occurred  (Richelot,  Boeckel,  Lanne- 
longue,  Demons).  After  having  divided  the  anterior 
vaginal  wall  the  finger  alone  should  be  employed  to  free 
the  supra-vaginal  cervix,  and  when  this  separation  is  car- 
ried to  a  sufficient  degree  in  a  lateral  direction,  there 
will  be  slight  risk  of  catching  the  ureters  when  employ- 
ing either  of  the  haemostatic  measures  just  alluded  to. 


After  the  uterus  is  removed  there  remains  a  large  fun- 
nel-shaped cavity.  Considerable  diversity  of  opinion 
exists,  or  rather  existed,  as  to  the  treatment  of  this 
wound,  for  now  it  is  generally  considered  quite  judi- 
cious to  leave  it  alone.  With  the  idea  of  preventing  in- 
testinal prolapse  and  infection  from  without,  but  at  the 
same  time  of  securing  adequate  drainage,  a  host  of  pro- 
cedures have  at  various  times  been  inaugurated.  Binder 
recounts  no  less  than  thirteen.  At  the  present  time, 
however,  a  large  number  of  operators  discard  all  sutur- 
ing and  artificial  methods  of  drainage,  contenting  them- 
selves with  placing  in  the  vagina  a  loosely  made  tam- 
pon of  iodoform  or  creolin  gauze.  The  wound  under 
favorable  circumstances  heals  rapidly  and  firmly.  The 
patient,  as  a  rule,  behaves  after  vaginal  hysterectomy 
more  like  a  puerpera  than  a  woman  who  has  undergone 
a  serious  operation.  The  ligatures  or  forceps  are  re- 
moved as  already  indicated,  and  the  dressings  changed 
at  or  near  the  end  of  a  week.  Then,  after  gently-prac- 
tised vaginal  irrigation,  some  fresh  iodoform  gauze  is 
loosely  inserted  into  the  vagina.  The  urine  is  drawn  by 
catheter,  for  two  or  three  days,  and  a  movement  from 
the  bowels  is  secured  on  the  fifth  to  the  seventh  day.  In 
the  second  or  third  week  the  patient  may  be  allowed  to 
sit  up. 

Lusk  observes  that  "the  safety  of  the  woman  after 
extirpation  of  the  uterus  depends  upon  strict  antisepsis 
and  the  careful  control  of  haemorrhage  at  the  time  of 
operation  ;  "  and  it  is  unquestionably  true  that  death  after 
vaginal  hysterectomy  is  usually  due  to  lack  of  these  pre- 
cautions. Nevertheless,  ileus  may  develop  after  the  op- 
eration, in  a  manner  described  in  detail  by  Reichel,  and 
at  least  five  deaths  have  been  due  directly  to  this  cause, 
or  have  followed  laparotomy  undertaken  for  its  relief. 
These  fatal  cases  have  been  reported  by  Bokelman  (death 
from  intestinal  obstruction  on  the  seventh  day  after  total 
extirpation  of  the  uterus),  Leopold  (death  on  the  fourth 
day).  Landau  (abdominal  section  for  intestinal  occlusion, 
the  case  terminating  fatally  on  the  day  next  succeeding), 
and  Reichel  (death  during  laparotomy  on  the  seventh 
day,  and  a  second  case,  where  the  patient  succumbed 
twenty  hours  after  abdominal  section  on  the  ninth  day 
after  operation).  A.  P.  Dudley  has  recorded  a  case  in 
which  the  bowel  became  obstructed  one  and  a  half  year 
after  the  vaginal  operation,  but  an  entero-vaginal  fistula 
formed  and  the  patient  recovered. 

Sometimes  during  the  operation  of  total  extirpation  of 
the  uterus  the  ovaries  and  tubes  prolapse  and  may  easily 
be  removed.  It  is  best,  it  may  be  sale},  to  remove  them 
in  every  woman  who  has  not  reached  the  climacteric,  and 
wherever  else  it  can  be  done  without  unduly  prolonging 
the  operation  ;  for  it  adds  nothing  to  the  danger,  and 
undoubtedly  materially  enhances  the  future  comfort  of 
the  patient.  The  ovaries  without  the  uterus  can  serve 
no  good  purpose  whatever.  Even  Brennecke,  who  main- 
tains that  their  removal  is  attended  by  no  special  advan- 
tage, admits  that  in  all  of  his  patients  where  this  was  not 
done  there  was  marked  pain  of  different  kinds  for  one  or 
more  days,  at  regular  intervals,  for  the  first  two  to  six 
months  after  the  operation,  accompanied  by  epistaxis, 
flushing,  headache,  and  other  disturbances  of  a  distinctly 
moliminal  character.  His  opinion  is  that  the  ovaries 
soon  cease  performing  their  usual  functions  and  atrophy  ; 
but  Grammatikati,  who,  to  eiscertain  what  really  became 
of  the  ovaries  after  total  extirpation  of  the  uterus,  per- 
formed experiments  upon  numerous  rabbits,  comes  to  a 
different  conclusion.  The  latter  insists  that  the  ovaries 
continue  to  functionate,  and  that  no  change  can  be  dis- 
covered in  the  ripening  or  rupture  of  the  Graafian  fol- 
licles, or  in  the  structure  of  the  false  corpora  lutea.  The 
specimens  removed  from  a  patient,  dead  of  an  intercur- 
rent disease  three  years  after  vaginal  hysterectomy, 
strongly  supported  this  view. 

Here  are  certainly  a  sufficient  number  of  operative  pro- 
cedures to  be  employed  in  the  various  stages  of  cancer  of 
the  uterine  neck  to  suit  the  most  exacting,  and  Stimson's 
modification  of  Freund's  operation,  Rydigier's  combina- 
I  tion  of  Freund's  operation  and  vaginal  hysterectomy,  and 
numberless  other  methods  of  surgical  interference,  should 
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Still  be  mentioned.  But  it  is  in  very  few  instances  of 
the  disease  that  anything  beyond  mere  palliation  can  be 
secured.  The  proportion  of  cases  that  have  passed  be- 
yond all  hope  of  permanent  relief  is  simply  enormous. 
The  number  of  those  which  are  unsuitable  for  even  the 
most  radical  of  the  palliative  methods  is  great.  Leopold, 
in  250  cases,  found  that  but  42  could  be  designated  op- 
erable, and  the  experience  of  Thiem,  Sohatz,  Cordes,  of 
Geneva,  and  in  fact  of  every  gynecologist,  is  almost  pre- 
cisely the  same. 

The  choice  of  operation  in  a  given  case,  as  is  self-evi- 
dent, depends  upon  many  considerations.  A  number  of 
these  determining  factors  are  apparent  at  a  glance,  while 
others  depend  upon  the  individuality  of  the  operator. 
As  Lusk  observes,  complete  cure  can  only  be  secured  by 
removal  of  every  particle  of  diseased  tissue  ;  but  whether 
this  can  best  be  done  in  one  way  or  another  is  a  matter 
which  cannot  as  yet  be  considered  fully  determined. 

It  may  be  well,  therefore,  while  admitting  that  statis- 
tics are  not  always  conclusive,  to  append  an  outline  of 
the  results  obtained  through  the  employment  of  some  of 
the  operations  just  described,  in  the  hands  of  a  few  well- 
linown  and  conscientious  gynecologists. 

1.  Supra-vaginal  Amputation  of  the  Cervix. — Schroe- 
der's  statistics,  as  recorded  by  Gusserow,  1886  :  Number 
of  cases,  105  ;  deaths  from  operation,  13  ;  recoveries,  92  ; 
lost  sight  of,  27.  Twenty -seven  showed  recurrence  within 
six  months ;  38  remaining  well  at  this  time.  Twenty- 
seven  well  after  one  year  ;  23  after  eighteen  months  ;  18 
after  two  years  ;  15  after  two  and  a  half  years  ;  12  after 
three  years  ;  5  after  four  years.  The  remaining  cases 
were  lost  sight  of,  or  experienced  a  recurrence. 

Martin,  1887,  says  that  the  operation  mortality,  ac- 
cording to  Hofmeir,  is  7.4  per  cent.,  and  that  fifty-five 
per  cent,  of  surviving  patients  remained  well  at  the  end 
of  the  first,  and  thirty-three  per  cent,  at  the  end  of  the 
fourth  year.  His  own  immediate  mortality  was  twenty- 
one  per  cent.,  and  every  survivor  was  the  subject  of  re- 
currence. 

2.  Bakers  Operation. — Reeves  Jackson,  1887,  reports 
21  operations,  with  an  immediate  mortality  of  9.5  per 
cent.  Of  those  who  survived,  9  remained  well,  one  after 
three  years  and  eleven  months,  another  three  years  and 
seven  months,  another  two  years  and  two  months,  an- 
other one  year  and  eleven  months,  another  one  year  and 
nine  months,  another  nine  months,  another  six  months, 
another  five  months,  and  another  after  four  months.  In 
6  cases  there  was  recurrence  and  subsequent  death.  Four 
patients  passed  from  under  observation. 

Baker,  1886,  records  10  cases  with  no  deaths  due  to 
the  operation.  In  3  there  was  recurrence  in  loco,  and  an- 
other died  of  cancer  of  internal  organs.  Six  of  the  pa- 
tients continued  well  for  from  four  to  eight  years  after 
the  operation. 

8.  Freund's  Operation. — Gusserow,  1886,  records  148 
operations  with  106  deaths,  a  mortality  of  71.6  per  cent. 
The  disease  recurred  in  every  reported  case,  and  ulti- 
mately death  ensued.  Pritsch,  1887,  mentions  that  one 
patient,  operated  upon  by  Freund  eight  years  before,  yet 
lives  and  is  in  good  health. 

4.  Vaginal  Hysterectomy  or  Total  Extirpation. — Gusse- 
row, 1886,  records  253  operations  with  59  deaths  follow- 
ing^ a  mortality  of  23.3  per  cent. 

Pfannenstiel,  1885,  quoted  by  Gusserow  to  show  that 
the  immediate  mortality  from  this  operation  is  diminish- 
ing, says  that  in  154  operations  done  before  1882  the 
mortality  was  twenty-three  per  cent.,  while  in  36  opera- 
tions performed  since,  it  was  reduced  to  8.3  per  cent. 

Leopold,  1887,  records  the  following  immediate  results 
obtained  by  different  operators  :  Schroeder-Hofmeir,  16.2 
per  cent.  ;  Martin,  16.4  per  cent.  ;  Olshausen,  24.1  per 
cent.  ;  Fritsch,  eleven  per  cent.  ;  Leopold,  6.2  per  cent. 
Martin  in  his  last  59  cases  had  a  mortality  of  8.9  per 
cent.  ;  Hofmeir  in  last  50  cases  a  mortality  of  six  per 
cent.  ;  Brenneoke  in  last  22  cases  lost  none. 

Mialaret  reports.  In  1888,  upon  77  operations  per- 
formed by  French  operators,  with  an  immediate  mortal- 
ity of  thirty-one  per  cent.  In  those  who  survived  recur- 
rence took  place  in  twenty-five  per  cent,  within  one  year. 


Martin,  1887,  gives  a  summary  of  311  operations  per- 
formed by  Fritsch,  Leopold,  Olshausen,  Schroeder-Hof- 
meir, Staude,  and  himself,  with  an  immediate  mortality 
of  15.1  per  cent.  Of  Leopold's  cases,  there  were  24  in 
which  some  estimate  could  be  made  as  to  permanency  of 
results.  Among  this  number,  16  were  free  from  recur- 
rence at  the  end  of  one  year,  9  after  one  year  and  six 
months,  5  after  two  years,  and  2  after  three  years.  In 
33  of  Hofmeir's,  20  were  well  after  one  year,  10  after 
one  year  and  six  months,  7  after  two  years,  4  after  three 
years,  and  none  after  four  years.  In  20  cases  of  Fritsch's, 
17  were  well  after  one  year,  7  after  two  years,  and  3 
after  three  years.  In  44  of  Martin's,  there  were  35  well 
after  one  year,  33  after  one  year  and  six  months,  25  after 
two  years,  20  after  three  years,  5  after  four  years,  3 
after  five  years,  and  2  after  six  years. 

Secheyron,  1888,  compares  the  results  obtained  by 
French  and  foreign  operators  (the  latter  including  Ger- 
man, Russian,  English,  and  American)  as  follows  : 


Immediate  mortality  of  operation 

Death  from  recurrence  in 

Establishment  of  recnrrence  in 

Hecurrence  after  six  months  in 

''  "    twelve  months  in 

"  "    eighteen  months  in. .  . 

"  "    twenty-four  months  in 

"        beyond  this  in 


French, 
105  cases. 


Per  cent. 

aj.so 

1S.80 
28.75 
8.75 
15.00 
7.50 
5.00 
3.75 


Foreign, 
394  cases. 


Per  cent. 
15.47 

1.80 
6B.43 
33  91 
20.97 
18.18 
10.48 


Terrier,  1888,  gives  his  personal  results.  Eighteen 
operations,  with  an  immediate  mortality  of  twenty-two 
per  cent.  Four  of  remaining  14  cases  incomplete.  In  11 
cases  left  there  was  recurrence  in  7,  at  sixteen  months, 
six  months,  four  months,  four  months,  three  and  a  half 
months,  three  months,  and  one  month,  respectively. 
No  recurrence  in  4  at  two  years  and  nine  months,  one 
year  and  nine  months,  one  year,  and  nine  and  a  half 
months-after  operation,  respectively. 

Richelot,  1888,  reports  13  operations,  of  which  2  were 
incomplete.  In  the  remaining  11  there  was  recurrence 
in  5,  and  others  are  not  beyond  the  danger  period. 

Fritsch,  1887,  records  62  total  extirpations  performed 
by  himself,  with  seven  deaths.  Of  the  remainder,  10 
continued  well  at  one  year  to  one  year  and  ten  months  ; 
1  at  one  year  and  eleven  months  ;  2  at  two  years  ;  1  at 
two  years  and  three  months ;  1  at  two  years  and  four 
months  ;  1  at  two  years  and  seven  months ;  1  at  three 
years  and  one  month,  and  1  at  three  years  and  two 
months. 

Post,  in  a  series  of  722  collected  cases  of  vaginal  hys- 
terectomy, found  a  mortality  of  twenty-four  per  cent. 

Dudley,  1887,  reports  that  in  66  operations  performed 
by  American  operators,  23  resulted  fatally,  while  43  pa- 
tients survived  and  remained  well  for  periods  varying 
from  three  months  to  three  years. 

In  conclusion,  let  me  insert  the  statistics  given  by 
Hofmeir,  and  quoted  by  Lusk  and  others,  illustrating 
the  comparative  advantages  of  supra-vaginal  amputation 
and  vaginal  total  extirpation. 

Supra  -  vaginal  amputation,  136  operations  with  10 
deasth  (mortality,  7.4  per  cent),  and  47  recurrences 
within  one  year.  Total  extirpations,  74  operations  with 
12  deaths  (mortality,  16.2  per  cent.),  and  13  recurrences 
within  one  year.   The  ultimate  results  can  thus  be  shown  ; 


- 
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Man}-  of  the  total  extirpations,  which  appear  in  the 
above  statistics,  were  performed  for  cancer  of  the  body 
of  the  uterus.  It  was  found  impossible  to  eliminate 
from  the  whole  number  those  which  were  done  for  can- 
cer of  the  neck  alone. 
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UTERUS:  INVOLUTION;  SUBINVOLUTION; 
SUPERINVOLUTION.  Involution.— Involution  Is  the 
process  of  retrograde  metamorphosis  by  which  the  puer- 
peral uterus  returns  from  its  condition  of  physiological 
hypertrophy  to  the  normal  non-gravid  state.  There  is  a 
broader  sense  in  which  the  word  is  occasionally  used,  in- 
cluding tho.se  cases  of  reduction  in  the  size  of  the  uterus 
following  the  evacuation  of  retained  contents,  as  in  phy- 
sometra,  hydrometra,  or  hematometra,  or  after  the  re- 
moval of  submucous  fibroids,  uterine  hydatids,  or  other 
tumors  accompanied  by  hypertrophy.  The  process  in 
each  case  is  identical,  but  the  latter  conditions  are  rela- 
tively so  rare  tliat  it  is  fair  to  disregard  them,  and  use 
the  word  in  its  relations  to  pregnancy  only. 

Every  writer  upon  the  subject  calls  attention  to  the 
wonderful  nature  of  the  change  which  occurs.  Striking 
as  is  the  alteration  effected  in  the  uterus  during  the  nine 
months  of  gestation,  by  which  its  weight  is  augmented 
twenty-one  to  twenty-four  times,  even  more  remarkable, 
if  possible,  is  the  process  of  involution  by  reason  of  its 
great  rapidity.  The  increase  in  size  of  the  uterus  is  due 
almost  wholly  to  hypertrophy  of  the  individual  muscular 
fibres,  together  with  the  development  of  new  fibres  from 
previously  existing  embryonic  cells,  this  latter  process 
being  probably  confined  to  the  inner  layer  of  the  mus- 
cular wall,  and  occurring  wholly  during  the  first  six 
months  of  pregnancy. 

At  the  completion  of  labor  the  uterus  becomes  reduced 
to  the  smallest  possible  balk  by  the  combined  contrac- 
tion and  retraction  of  its  walls,  the  blood-supply  is  sud- 
denly cut  off  to  a  very  large  extent,  and  as  a  result,  the 
process  of  growth  and  development  gives  place  to  one  of 
fatty  degeneration.  By  this  means  ^he  muscular  fibres 
are  gradually  transformed  into  fat,  which  is  in  turn  re- 
moved by  absorption,  or  by  being  directly  cast  ofE  in  the 
lochial  discharge.  Whether  the  muscular  tissue  is  thus 
wholly  destroyed  to  be  replaced  by  newly  developed 
fibres,  or  whether  a  part  of  the  existing  fibres  simply 
undergo  atrophy  and  still  remain  a  component  part  of 
the  diminished  uterus,  is  an  open  question,  but  the  weight 
of  testimony  is  in  favor  of  the  former  view.  As  the  organ 


572 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


ITterns. 
Vterna. 


becomes  infiltrated  with  fat  it  loses  its  deep  red  hue,  as- 
suming a  strongly  yellowish  cast.  At  first  almost  stony 
in  its  hardness  during  the  periods  of  contraction,  it  rapidly 
becomes  so  soft  and  inelastic  as  to  be  readily  perforated 
by  a  careless  examiner. 

Not  until  the  fourth  week  after  labor  can  the  process 
of  regeneration  be  detected,  and.  then  there  appear,  every- 
where throughout  the  fatty  mass,  new  cells  which  develop 
into  muscle-fibres  and  form  a  new  uterus  out  of  the  wreck 
of  the  old  one.  The  blood-vessels,  both  arteries  and 
veins,  participate  in  the  process  of  fatty  degeneration  and 
atrophy.  The  mucous  membrane  is  almost  wholly  shed 
at  the  time  of  labor,  and  hence  has  little  part  in  the  gen- 
eral retrograde  change.  It  has  been  claimed,  indeed,  that 
it  is  completely  stripped  oflE  at  the  time  of  labor,  leaving 
the  muscular  tissue  as  absolutely  bare  as  does  the  sur- 
geon's knife  ;  but  this  view  is  manifestly  incorrect,  the 
membrane  remaining  almost  intact  at  the  placental  site, 
and  the  deeper  layers  covering  the  remainder  of  the  sur- 
face. From  these  fragments  of  a  mucous  membrane  the 
new  one  develops,  tlie  regeneration,  according  to  Leo- 
pold, being  practically  complete  at  the  end  of  six  weeks. 

It  would  seem  that,  concerning  so  universal  and  care- 
fully observed  a  phenomenon  as  involution,  there  need  be 
no  difference  of  opinion  as  regards  the  rate  of  its  progress 
and  the  tima  of  its  completion,  and  yet  absolute  knowl- 
edge of  the  matter  does  not  exist.  The  modifying  condi- 
tions are  so  numerous,  and  the  methods  used  by  which  to 
arrive  at  conclusions  so  various,  that  no  two  observers 
appear  to  agree.  Pathologists  judge  from  appearances 
found  after  death,  clinicians  from  the  relations  of  the  fun- 
dus to  the  symphysis  pubis,  statisticians  from  measure- 
ments made  either  with  the  pelvimeter  or  with  the  intra- 
uterine sound.  Sources  of  error  only  too  readily  creep  into 
the  observations  in  each  case,  and  seriously  affect  the  de- 
ductions. Post-mortem  examination  furnishes,  of  course, 
positive  results,  and  yet  who  can  say  how  much  the  retro- 
grade process  has  been  interfered  with,  in  any  given  case, 
by  the  illness  causing  death,  orjby  the  other  attending 
circumstances  during  life  ?  The  relation  of  the  fundus 
uteri  to  the  pubes  may  depend  more  upon  the  amount  of 
prolapse,  version,  or  flexion,  the  fulness  of  bladder  and 
rectum,  the  size  of  the  pelvic  cavity,  and  tension  of  the 
abdominal  walls,  than  upon  the  size  of  the  uterus.  It 
has  seemed  to  me  that  measurement  of  the  vertical  diam- 
eter of  the  uterus  by  means  of  a  pelvimeter  must  be 
unreliable,  by  reason  of  uncertainty  as  to  the  thickness  of 
the  abdominal  wall,  and  as  to  the  importance  of  existing 
flexion,  and  of  longitudinal  compression  resulting  from 
the  necessaiy  expenditure  of  force. 

Unquestionably,  the  best  results  must  be  looked  for 
from  the  actual  measurement  of  the  depth  of  the  uterine 
cavity  in  a  large  number  of  normal  cases,  at  intervals, 
during  the  puerperal  month.  Much  has  been  done  in  this 
line  of  investigation,  and  yet  I  know  of  no  results  which 
are  at  all  satisfactory  or  conclusive.  Up  to  eight  or  ten 
years  ago,  it  was  taught  that  reduction  in  the  size  of  the 
uterus  was  most  rapid  during  the  second  week  after 
delivery,  but  that  not  until  the  end  of  six  weeks  or  two 
months  was  the  normal  size  regained,  and  this  statement 
was  regarded  as  authoritative  until  the  appearance  of  a 
series  of  intra-uterine  measurements,'  begun  by  A.  D. 
Sinclair  and  continued  by  W.  L.  Richardson,  both  of 
Boston.  From  these  figures  there  has  frequently  been 
deduced  the  conclusion  that  involution  is  much  more 
rapid  than  was  formerly  believed,  and  teaching  lias  been 
modified  in  accordance  with  this  belief.  This  conclusion 
has  been  partially  corroborated  by  Charpentier,  though 
his  averages  are  materially  larger  than  those  of  Sinclair  ; 
and  Skene,  in  his  recent  work,  accepts  it  completely. 

Now,  were  the  question  at  issue  merely  one  of  scientific 
interest,  having  no  important  practical  bearing  upon  the 
management  of  the  puerperal  state,  it  would  not  prop- 
erly arise  for  discussion  in  this  paper,  but  it  has  a  very 
vital  connection  with  the  vexed  questions  as  to  how  long 
a  patient  should  keep  her  bed  after  delivery,  and  how 
much  latitude  should  be  permitted  her  in  resuming  her 
customary  avocations  ;  and  it  has  also  a  plain  relation  to 
the  remaining  topics  to  be  considered  under  this  head- 


ing. This  being  the  case,  it  is  not  out  of  place  here  to 
call  in  question  the  accuracy  *  of  the  reported  measure- 
ments, and  to  assert  that  the  old  belief,  founded  upon 
post-mortem  investigation,  is  the  correct  one,  the  one 
upon  which  all  rules  of  conduct  should  be  based.  The 
reason  for  so  confident  an  assertion  is  the  knowledge 
that  the  measurements,  as  reported  in  the  papers  above 
mentioned,  vary  more  with  the  skill  and  boldness  of  the 
house  physician  in  passing  the  sound,  than  vpith  the  con- 
dition of  the  patient  or  the  duration  of  her  puerperal  pe- 
riod. A  part  of  those  published  were  made  by  myself, 
and,  though  septicajmia  was  rife  in  the  hospital  at  the 
time,  they  evidenced  a  most  phenomenal  involution, 
amounting  in  some  cases  to  superinvolution.  These  re- 
sults I  knew  to  be  untrustworthy,  and  yet  they  corrfe- 
sponded  with  the  work  of  my  predecessors. 

I  was  succeeded  in  this  line  of  work  by  Dr.  W.  J. 
Otis,  who,  believing  with  me  that  his  sound  rarely 
reached  the  fundus,  and  fearing  to  do  injury  to  a  soft 
and  friable  uterus  by  the  employment  of  greater  force, 
entered  upon  the  use  of  a  Jennison  elastic  sound,  to 
which  he  adapted  a  sliding  marker  or  guide.  With  this 
soft  and  elastic  instrument,  used  with  gentle  yet  persist- 
ent manipulation,  the  whole  aspect  of  the  figures  at  once 
changed,  and  from  that  time  on  only  once  did  the  meas- 
urement fall  below  three  inches.  He  has  very  kindly 
furnished  me  with  the  results  of  his  examination  in 
thirty  cases,  after  the  adoption  of  the  new  instrument, 
and  from  his  figures  I  select  the  following  as  indicative 
of  the  general  conclusion.  Of  the  30  uteri,  6  had  a  depth 
of  three  inches,  5  of  three  and  a  half  inches,  4  of  three 
and  three-quarter  inches,  and  7  of  four  inches.  The 
average  depth  was  3.63  inches,  and  the  average  day  of 
measurement  was  the  seventeenth. 

I  learn  from  the  house  physicians  of  more  recent  years, 
that  the  depth  of  the  uterus  always  increases  after  a  few 
"weeks'  experience  in  measuring,  and  that  the  figures  are 
uniformly  much  greater  during  the  service  of  some  men 
than  they  are  recorded  by  others.  Though  septic  influ- 
ences have  been  absent  of  late,  yet  the  average  depth,  I 
am  assured,  is  greater  rather  than  less  than  it  was  found 
by  Dr.  Otis.  The  fallacy  in  this  method  of  investiga- 
tion lies  in  the  fact  that  the  uterus  is  so  softened  as  to  be 
easily  perforated,  or,  at  least,  penetrated  by  the  sound, 
thus  staying  the  examiner's  hand  through  fear  ;  is  often 
flexed  ;  is  not  yet  lined  by  normal  mucous  membrane, 
but  by  a  soft  exudate  in  which  the  instrument  is  readily 
entangled  ;  and  that  upon  its  inner  surface  is  an  eleva- 
tion corresponding  to  the  placental  site,  an  elevation  suf- 
ficiently great  to  obstruct  the  passage  of  the  sound.  The 
custom  of  examining  upon  the  back  tends  to  increase  ex- 
isting difficulties,  so  that  I  believe  the  fundus  is  by  no 
means  always  reached,  even  by  the  most  skilled  observer, 
and  under  the  most  favorable  conditions. 

The  questions  as  to  the  influence  upon  involution  of 
normal  lactation,  and  of  the  routine  use  of  ergot  after  de- 
livery, are  eminently  practical  ones,  and  deserving  of  no- 
tice. It  would  seem  that  so  physiological  and  essential 
a  process  as  suckling  ought  to  have  a  favorable  influence, 
especially  in  view  of  the  intimate  relation  existing  be- 
tween the  breasts  and  the  uterus,  any  excitation  of  the 
former  stimulating  contractions  in  the  latter.  Yet  this 
view  is  opposed  by  many  observers,  notably  among  the 
French.   Tarnier  takes  conservative  middle  ground,  hold- 

*  since  the  completion  of  this  article  my  attention  has  been  called  to  a 
very  important  series  of  measurements  reported  by  Hansen,  in  the  Zeit. 
f.  Geburt.  n.  G-yn,,  1887,  a  review  of  which  by  Parvin  appears  in  the 
Annual  of  the  TJniversal  Medical  Sciences  for  1888.  He  examined  200 
women,  making  in  all  1,048  sound  measurements.  He  announces  that 
*'  the  duration  of  involution  was  in  general  ten  weeks  ;  the  shortest  pe- 
riod observed  was  four  weeks,  and  this  in  only  one  case,  while  the  long- 
eat  period  was  three  months,  which  was  observed  in  four  women."  Parvin 
concludes  by  stating  that  "  one  of  the  most  important  practical  lessons 
to  be  learned  from  the  investigations  of  Hansen  is,  that  obstetricians 
should  insist  upon  a  longer  rest  for  the  puerperal  woman.  When  we  re- 
member that  many  a  woman  is  up  and  at  work  two  or  three  weeks  after 
childbirth,  and  that  even  those  whose  circumstances  in  life  do  not  re- 
quire labor,  arc  frequently  participating  in  social  pleasiires  and  fatigues 
at  the  end  of  six  weeks  and  two  months,  we  can  easily  understand  why 
disorders  of  the  genital  organs  not  infrequently  result." 

It  was  also  found  that  involution  was  delayed  in  those  who  did  not 
nurse. 
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ing  that  "  the  individual  conditions  have  a  mucli  greater 
influence  upon  the  course  of  uterine  regression  than  lac- 
tation." In  the  face  of  such  contradictory  faiths  the 
chances  are  that  Tarnier  is  correct,  and  the  influence  of 
nursing  is  a  factor  of  minor  importance.  My  own  helief 
is  that  it  is  favorable  rather  than  otherwise,  provided,  of 
course,  that  the  patient  has  sufficient  strength  and  vigor 
for  tlie  physiological  performance  of  the  function.  Un- 
der other  circumstances  the  drain  might  easily  result  in 
such  physical  deterioration  as  to  materially  interfere 
with  the  restoration  of  the  uterus. 

Unquestionably,  it  is  the  custom  of  the  majority  of 
American  physicians  to  administer  ergot,  as  a  routine 
measure,  at  the  close  of  labor.  Subsequently,  should  the 
ifterus  fail  to  contract  firmly  or  regression  prove  tardy, 
the  exhibition  of  the  drug  is  continued  with  anticipation 
of  benefit.  Of  late  years,  however,  the  wisdom  of  these 
procedures  has  been  disputed  by  those  who  believe,  not 
only  that  the  practice  is  useless,  but  that  it  is  actually 
harmful,  it  being  claimed  that  involution  is  retarded 
thereby.  This  theory,  while  given  a  respectful  hearing, 
has  not  as  yet  found  favor  in  practice,  the  sanction  and 
approval  of  the  profession  being  still  given  to  the  use  of 
ergot  as  outlined  above. 

Among  other  factors  in  determining  the  rapidity  and 
completeness  of  involution,  are  the  duration  of  labor  and 
amount  of  resultant  fatigue  ;  the  condition  of  the  pa- 
tient's health  before  labor  ;  the  occurrence  of  lacerations 
of  cervix  or  perineum  ;  the  occurrence  of  septic  poison- 
ing, or  of  local  inflammatory  conditions  from  any  cause. 
These  matters  will  receive  more  especial  mention  in  the 
consideration  of  subinvolution.  After  abortion  or  mis- 
carriage, unfavorable  conditions  being  absent,  involution 
proceeds  as  after  normal  labor,  only  more  slowly. 

SuBiNVOLTJTioN. — Subinvolution  is  simply  a  state  of 
persistent  incomplete  involution,  the  process  having  by 
some  means  been  arrested  before  the  uterus  has  fully  re- 
gained its  normal  state.  Corresponding  with  the  intensity 
of  the  acting  cause  and  the  time  of  its  occurrence,  the  ute- 
rus may  remain  very  large,  as  at  the  close  of  the  first  week, 
or  it  may  be  only  moderately  hypertrophied.  From  this 
fact  probably  has  arisen  much  of  the  uncertainty  which  still 
exists  as  to  the  exact  nature  of  the  condition  and  of  the  sub- 
sequent changes  which  take  place.  So  great,  in  fact,  is  this 
uncertainty  that  few  writers  can  agree  even  upon  a  name 
which  suitably  indicates  the  nature  of  the  disease,  those 
who  make  use  of  the  term  "  subinvolution  "  acknowledg- 
ing that  it  is  only  clinical  in  its  application,  and  by  no 
means  covsrs  the  progressive  pathological  changes  ;  those 
who  classify  it  under  the  heading  "  chronic  metritis"  for 
the  most  part  disclaiming  any  belief  in  its  inflammatory 
origin  or  course  ;  and  the  terms  ' '  engorgement "  and  "  in- 
farctus "  indicating  only  phases  of,  or  steps  in,  the  pro- 
gress of  the  disease.  "Chronic  parenchymatous  metri- 
tis "  is  open  to  the  same  objection  as  "  chronic  metritis," 
because  suggesting  inflammation.  Thomas,  in  absolutely 
denying  any  inflammatory  element,  suggests  and  uses  the 
title  "  areolar  hyperplasia,"  as  descriptive  of  a  condition 
of  the  uterus  of  which  subinvolution  is  by  far  the  most 
frequent  cause,  thus  considering  the  latter  not  as  a  sep- 
arate disease,  but  rather  as  a  merely  fugitive  condition 
giving  rise  to  "  areolar  hyperplasia." 

However,  it  matters  little  what  one  chooses  for  a  name, 
if  only  he  recognizes  the  fact  of  arrested  involution  and 
acts  accordingly,  as  witness  the  statement  of  Hart  and 
Barbour:^  "The  term  subinvolution  is  etiological,  and 
simply  expresses  one  mode,  the  most  important,  in  which 
the  condition  to  be  described  (chronic  metritis)  is  pro- 
duced. Apart  from  the  liistory,  it  is  not  possible  to  diag- 
nose between  a  subinvoluted  uterus  and  one  enlarged 
from  chronic  metritis  alone.  Further,  the  condition  of 
subinvolution  is  maintained  by  the  process  of  chronic 
metritis,  that  is,  by  the  formation  of  connective  tissue 
which  takes  the  place  of  the  fattily  degenerated  muscular 
fibre.  Finally,  the  treatment  is  the  same  in  both  cases." 
In  other  words,  whatever  the  conditions  in  the  early 
stages  of  the  disease — whether  involution  has  been  ar- 
rested in  the  first  puerperal  week  by  septic  absorption, 
with  a  resultant  uterine  or  periuterine  inflammation,  or 


in  the  fourth  week  by  a  mechanical  displacement — there 
results  sooner  or  later,  in  consequence  of  continued  hyper- 
semia  and  irritation,  a  proliferation  of  connective  tissue, 
with  ultimate  contraction  and  hardening  of  the  whole 
uterine  mass.  These  later  stages  constitute  the  "chronic 
metritis,"  or  "areolar  hyperplasia,"  above  mentioned. 

As  regards  the  method  by  which  the  normal  enlarge- 
ment is  perpetuated,  there  are  at  least  two  definite  and 
diametrically  opposed  views,  both  of  which,  as  has  already 
been  intimated,  may  be  consistently  held  to  be  correct. 
Courty  says  :^  "  The  hypertrophy  of  the  Uterus  by  fail- 
ure of  the  retrograde  evolution  is  a  pathological  hyper- 
trophy by  its  permanence,  but  resulting  from  a  purely 
physiological  hypertrophy  in  its  origin."  He  quotes 
West  as  claiming  a  fatty  change  with  lack  of  absorption 
of  the  product,  and  claims  the  contrary  to  be  true.  He 
states  that  there  is  not  a  change  in  the  texture  of  the 
uterus,  but  a  "persistence  in  the  number  and  volume 
of  its  component  elements.  There  is  not  a  fatty  change 
of  the  uterus,"  but  an  hypertrophy  by  excess  of  nutri- 
tion. 

On  the  other  hand.  Hart  and  Barbour  state  that,  "  the 
condition  of  permanent  enlargement  of  subinvolution  is 
not  due  to  the  non-degeneration  of  muscular  fibre,  but  to 
the  substitution  of  connective  tissue  for  the  products  of 
this  degeneration." 

In  view  of  this  difference  of  opinion,  and  in  the  lack  of 
positive  testimony  on  either  side,  it  is  fair  to  infer  that 
subinvolution  is  produced  in  both  ways,  the  precise  pro- 
cess being  determined  in  any  given  case  by  the  acting 
cause.  In  either  case  the  final  result  would  be  the  same, 
the  method  of  its  production  having  been  minutely  de- 
scribed by  Dr.  Mary  Putnam-Jacobi,"'  as  a  structural  al- 
teration in  the  walls  of  the  enlarged  blood-vessels,  "  in 
virtue  of  which  nutritive  transudations  of  an  albuminous 
plasma  took  [take]  place,  which  gradually  caused  [cause] 
a  local  development  of  connective  tissue  (perivascular 
sclerosis)."  This  process  she  claims  to  be  inflammatory 
in  its  nature. 

Etiology. — In  entering  upon  the  subject  of  the  causa- 
tion of  subinvolution,  we  are  at  once  in  a  wide  and  im- 
portant field  for  discussion — wide  because  of  the  multipli- 
city and  variety  of  the  causes  alleged,  important  because 
of  the  necessity  for  their  recognition  and  consequent 
avoidance  or  removal.  The  first  and  most  fruitful  source 
of  subinvolution  is  without  doubt  laceration  of  the  cervix. 
There  are  some  who  still  dispute  this  fact,  but  their  num- 
ber is  rapidly  gi-owing  less,  and  it  is  to  be  hoped  that 
before  many  years  there  will  be  as  great  unanimity  in 
asserting  the  necessity  for  closing  lacerations  of  the  cer- 
vix uteri,  as  there  is  now  in  urging  repair  of  the  perineum 
after  injury. 

The  testimony  of  Emmet  in  this  matter  may  be  con- 
sidered somewhat  biassed,  yet  the  accuracy  of  his  obser- 
vation and  the  truthfulness  of  his  statement  can  hardly 
be  called  in  question.  He  says,'  "Inclosing  this  brief 
chapter  I  would  state  that,  for  many  years  past,  I  have 
met  with  few  or  no  cases  of  subinvolution  which  were 
not  due  to  laceration  of  the  cervix."  T.  A.  Reamy,  in  the 
"  American  System  of  Gynecology,"  pointedly  remarks 
"  that  if  a  laceration  of  the  cervix  is  observed,  more  or 
less  subinvolution,  either  of  the  whole  uterus  or  of  the 
cervix  alone,  is  almost  absolutely  certain." 

The  means  by  which  the  result  is  produced  is  not  dif- 
flcult  to  understand.  In  the  first  place  the  presence  of 
an  open  wound,  and  later  on,  either  a  mass  of  cicatricial 
tissue  or  an  everted  and  eroded  svirface  of  mucous  mem- 
brane, serves,  as  a  constant  source  of  irritation,  to  keep  up 
an  active  hypersemia  of  the  uterus.  However,  in  the  early 
weeks,  the  very  effort  of  nature  to  repair  the  damage  is 
opposed  to  the  process  of  involution,  and  subsequently, 
as  the  wound  remains  and  the  irritation  persists,  the  per- 
manence of  the  hypertrophy  is  insured  by  the  develop- 
ment of  an  endocervicitis  and  endometritis.  It  is  not 
necessary  that  the  laceration  should  be  a  large  one,  for 
even  very  superficial  tears,  if  exposed  to  the  deleterious 
influences  of  an  irritating  vaginal  discharge  and  denied, 
by  the  restlessness  or  too  early  effort  of  the  patient,  the 
quiet  needed  for  repair,  may  fail  to  heal  kindly,  and  so 
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produce  the  same  result  as  the  deeper  lesions — at  least  so 
far  as  our  subject  is  coucerned. 

Septic  absorption  is,  -without  question,  a  far  more  fre- 
quent cause  of  subinvolution  than  will  be  admitted  by  the 
mass  of  practitioners,  and  a  present  shame  it  is,  in  this 
age  of  preventive  medicine,  that  this  statement  should  be 
true.  Not  that  in  every  case  of  subinvolution  due  to 
this  cause,  there  should  have  been  a  well-marked  run  of 
"  puerperal  fever"  so-called  ;  but  where  antiseptic,  or  at 
least  aseptic,  methods  are  despised  or  neglected,  nothing 
is  more  common  than  to  have,  during  the  first  week  of 
convalescence,  a  rise  of  two  or  three  degrees  in  the  tem- 
perature (commonly  called  milk  fever),  the  presence  of 
fetid  lochia',  and  moderate  abdominal  tenderness.  In 
many  of  these  cases  there  is  set  up  a  sufficient  degree  of 
uterine  or  periuterine  inflammation  to  interfere  seriously 
with  the  process  of  involution  ;  and  if  this  be  true  of 
these  mild  cases,  much  more  surely  will  subinvolution 
follow  the  more  marked  instances  of  septic  intoxication. 
Given  a  case  of  puerperal  septicaemia,  and  subinvolution 
may  be  confidently  predicted. 

The  next  cause  to  receive  attention  ought  perhaps  to 
have  been  given  precedence  over  the  last.  It  is  the 
faulty  management,  or  rather  the  mismanagement,  of 
the  period  of  convalescence  ;  and  by  mismanagement  I 
mean  the  permission  of  too  much  freedom  in  movement 
and  of  too  early  rising.  I  am  well  aware  of  the  fact 
that  patients  are  not  only  allowed  to  be  up  and  dressed 
before  the  end  of  the  first  puerperal  week,  but  that  such 
a  course  is  even  advised  by  men  who  are  otherwise  safe 
and  skilful  practitioners  and  good  observers.  That  the 
reasons  they  give  for  such  a  custom  have  some  weight  is 
not  denied,  but  it  is  far  from  true  that  the  custom  is 
either  a  safe  or  a  desirable  one.  The  general  weakening 
and  loss  of  tone  of  the  muscular  system,  due  to  a  stay  in 
,  bed  of  three  weeks'  duration,  is  far  more  than  compen- 
sated for  by  the  complete  rest  of  the  nervous  system  and 
the  diminution  in  size  of  the  soft  and  heavy  uterus.  The 
emptying  of  the  uterus  and  vagina  of  clots  and  lochial 
discharge  can  be  better  accomplished  by  ergot  and  a 
douche,  than  by  sitting  up  upon  a  chamber  vessel  or 
chair,  as  advised  and  practised  by  Goodell,  and  without 
the  danger  of  the  latter  course. 

J.  T.  Johnson,*  referring  to  the  fact  that  the  colored 
women  of  the  South  who  rose  quickly  after  labor  are. 
supposed  to  prove  not  only  the  lack  of  danger,  but  the 
benefit  of  the  custom,  gives  the  result  of  his  experience 
at  a  Freedmen's  hospital,  after  the  late  war,  in  the  fol- 
lowing words  :  "  Patients  suffering  from  the  effects  of 
subinvolution,  uterine  displacement,  and  haemorrhage, 
presented  themselves  more  frequently  than  for  any  other 
ailments."  "  "While  some  women  are  undoubtedly  bene- 
fited by  an  earlier  sitting  up  than  the  customary  nine 
days,  .  .  .  many  women,  and  perhaps  the  majority, 
are  injured  by  it." 

The  way  in  which  subinvolution  is  caused  by  early  ex- 
ertion, and  especially  by  a  too  speedy  assumption  of  the ' 
upright  posture  after  labor,  is  by  the  production  of  dis- 
placement of  the  uterus,  prolapse,  version,  or  fiexion,  and 
consequent  interference  with  the  local  circulation,  and 
hence,  with  the  process  of  fatty  change  and  absorption. 
The  uterus  remaining  large,  the  displacement  continues 
and  Increases,  the  hyperemia  is  perpetuated,  and  the 
chronic  changes  already  outlined  proceed  to  their  full 
accomplishment.  By  far  the  safest  course  is  to  take  con- 
servative ground,  and  insist  upon  a  sufficiently  prolonged 
rest  in  the  horizontal  posture  to  permit  of  a  near  ap- 
proach of  the  uterus  to  its  normal  size,  and  then  to  make 
a  gradual  and  cautious  return  to  the  ordinary  habits  of 
life.  The  rule  of  Tarnier  is  a  good  one,  and  certainly 
does  not  err  on  the  side  of  conservatism.  Provided  the 
uterus  cannot  be  felt  above  the  pubes,  the  lochia  are  no 
longer  bloody,  and  no  fever  exists,  he  permits  his  pa- 
tients, between  the  fifteenth  and  twentieth  days,  to  be 
moved  to  a  reclining  chair  where  at  first  they  remain 
only  one  hour.  Lengthening  the  time  by  one  hour  daily, 
in  three  or  four  days  they  are  ready  to  try  a  few  steps, 
and  so  gradually  to  gain  power  to  walk  without  fatigue 
or  injury. 


Very  painful  and  tedious  labors,  by  leaving  the  patient 
in  a  state  of  complete  exhaustion  from  which  recovery  is 
slow  and  uncertain,  are  probably  not  infrequently  the 
cause  of  subinvolution.  In  this  case  there  is  a  lack  of 
tonicity  in  the  vessels,  the  active  process  of  removing  the 
waste  and  building  up  the  new  uterus  is  imperfectly  car- 
ried on,  a  passive  hyperaemia  persists,  and  the  disease  is 
gradually  developed.  Severe  haemorrhage,  either  before 
or  after  delivery, would  act  in  the  same  way,  by  lowering 
the  vital  powers  and  by  diminishing  the  oxidizing  prop- 
erties of  the  blood. 

Various  other  causes  have  been  suggested,  such  as  in- 
complete emptying  of  the  uterus  at  the  completion  of 
labor,  the  presence  of  tumors  in  or  about  the  uterus,  and 
sexual  excitement  due  to  too  early  intercourse,  or  even  to 
sharing  the  same  bed  by  husband  and  wife.  This  latter 
cause  has  doubtless  caused  not  a  few  cases  of  puerperal 
haemorrhage,  and  can  therefore  be  suspected  of  setting  up 
a  sufficient  amount  of  pelvic  congestion  to  render  subin- 
volution liable. 

As  predisposing  causes  may  be  mentioned  a  poor  state 
of  health  from  whatever  cause,  frequent  and  rapidly  re- 
curring pregnancies,  and  abortions. 

Frequency. — For  some  years  after  Simpson  first  called 
attention  to  the  "Morbid  Permanence  of  the  State  of 
Puerperal  Hypertrophy,"  occasional  cases  were  reported 
from  various  quarters,  but  the  condition  was, considered 
as  an  infrequent  sequel  to  pregnancy.  Of  late  years, 
however,  with  improved  methods  and  more  exact  knowl- 
edge in  the  matter  of  gynecological  diagnosis,  subinvo- 
lution is  found  to  be  one  of  the  commonest  of  tlie  morbid 
results  of  child-bearing.  If  it  be  true  that  the  above- 
mentioned  causes  are  apt  to  produce  a  ' '  morbid  perma- 
nence of  the  state  of  puerperal  hypertrophy,"  then  it  is 
by  no  means  to  be  wondered  at  that  subinvolution  is  a 
frequent  condition  among  parous  women.  It  is  impossi- 
ble to  give  statistics  of  any  value  on  this  point  as,  in  the 
nature  of  the  case,  they  must  vary  materially  in  the  prac- 
tice of  different  men,  in  hospital  and  private  practice, 
also  because  of  the  confusion  in  nomenclature  and  classi- 
fication. 

The  condition  once  established,  from  whatever  cause, 
it  tends  to  the  more  intractable,  and  oftentimes  incurable, 
disease  already  referred  to  as  chronic  metritis,  or  areolar 
hyperplasia  ;  hence  the  importance  of  the  early  recogni- 
tion of  the  danger,  that  the  cause  may  be  removed  and 
complete  involution  secured  at  the  proper  time.  This 
point  will  receive  more  particular  consideration  under 
the  head  of  treatment. 

Symptoms. — The  symptoms  of  subinvolution  are,  as  a 
rule,  vague,  and  rather  suggestive  than  indicative.  Com- 
monly backache  and  a  tired  feeling,  either  continuous  or 
arising  upon  slight  exertion,  first  call  attention  to  the  ej^- 
isting  trouble.  Often  such  patients  come  desiring  some 
simple  tonic,  hoping  thus  to  escape  their  feeling  of  lassi- 
tude. Menorrhagia  and  metrorrhagia,  much  less  fre- 
quently amenorrhoea,  are  apt  to  be  present,  the  former 
being  at  times  so  excessive  as  to  produce  a  profound 
state  of  anaemia,  and  even  threaten  life.  When  this  oc- 
curs it  is  usually  a  result  of  the  coexisting  disease  of  the 
endometrium.  Dysmenorrhoea  by  no  means  always  ex- 
ists, though  it  is  frequently  present.  If  the  uterus  is  very 
large,  symptoms  arise  from  the  mechanical  effect  of  press- 
ure, such  as  difficult  or  painful  micturition,  constipa- 
tion, and  haemorrhoids.  Pain  may  be  experienced  in 
more  remote  parts,  as  in  the  thighs,  calves  of  the  legs, 
under  the  breasts,  or  in  the  head. 

On  examination,  the  uterus  is  found  to  be  uniformly 
enlarged  and,  if  the  disease  be  of  recent  development, 
softened.  The  cervix  is  commonly  lacerated,  the  canal 
large,  sometimes  even  admitting  the  finger.  Pain  is  not 
so  marked  as  later  in  the  course  of  the  disease,  yet  firm 
pressure  anywhere  upon  the  uterus  shows  it  to  be  much 
more  sensitive  than  normal.  On  account  of  the  increased 
weight  of  the  organ  it  is  partially  prolapsed,  often  rest- 
ing upon  the  floor  of  the  pelvis,  or  in  a  position  of  retro- 
version. 

Diagnosis. — It  is  by  no  means  a  simple  and  easy  matter 
to  make  a  positive  diagnosis  in  any  given  case,  unless  the 


575 


IT  terns. 
Uterus. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


patient  has  been  under  continuous  observation  since  the 
pregnancy  from  which  the  condition  dates,  for  the  reason 
that  the  term  is  ratlier  expressive  of  a  clinical  fact  than 
of  a  pathological  process.  The  uterus  may  have  under- 
gone a  perfect  involution,  the  hypertrojahy  developing 
subsequently  as  a  result  of  an  endometritis,  of  a  displace- 
ment, or  of  ovarian  disease.  A  probable  diagnosis  may, 
however,  be  made  in  most  cases  by  a  careful  comparison 
of  the  symptoms  and  physical  signs,  the  former  having 
dated  from  a  previous  confinement  or  from  a  period  hot 
long  thereafter. 

On  account  of  the  softness  and  moderate  sensibility  of 
the  uterus  in  many  cases,  it  may  be  mistaken  for  preg- 
nancy in  its  early  weeks,  or  vice  versa.  In  case  of  doubt, 
it  is  far  better  to  wait  for  time  to  indicate  the  true  diag- 
nosis than  to  run  the  risk  of  producing  abortion  by  pass- 
ing the  sound.  This  word  of  warning  is  not  an  idle  one, 
for  the  accident  has  often  happened  to  the  impatient  and 
thoughtless,  and  should  be  guarded  against  by  excess  of 
caution.  It  is  not  impossible  that  the  two  conditions 
may  coexist,  hence  arises  additional  cause  for  care. 

In  view  of  the  uncertain  relations  existing  between 
subinvolution  and  chronic  metritis,  and  because,  if  they 
be  separate  diseases,  the  treatment  of  each  is  the  same, 
it  is  hardly  worth  while  to  attempt  a  nice  discrimination. 
If  the  disease  be  subinvolution  pure  and  simple,  with  no 
metritis  or  "  perivascular  sclerosis  "  grafted  upon  it,  the 
uterus  will  be  softer  and  more  doughy  than  normal,  will 
measure  three  inches  or  more  in  depth,  and  pressure 
upon  it  will  be  easily  borne.  Where  there  exists  the 
condition  described  as  chronic  metritis  or  areolar  hyper- 
plasia, the  uterus  is  hard  and  sensitive,  there  is  usually 
more  or  less  constant  pain  in  the  hypogastric  region. 
The  uterus  is  movable  in  both  instances,  unless  there  be 
adhesions  or  accompanying  perimetritis. 

Fibroid  tumors  increase  the  bulk  of  the  uterus  and 
elongate  its  cavity,  but  they  can  almost  always  be  felt  as 
local  enlargements  of  the  uterine  mass,  or  at  least  the 
enlargement  is  not  uniform.  The  history  of  the  case  will 
usually  fail  to  show  any  causative  relation  of  pregnancy. 
The  appearance  of  the  cervix  will  often  be  of  assistance, 
it  being  usually  of  normal  size  and  density  in  the  case  of 
tumors  wholly  confined  to  the  uterine  body.  Malignant 
disease  confined  to  the  body  might  be  mistaken  for  sub- 
involution on  account  of  the  tendency  to  haemorrhage,  the 
uniform  enlargement,  the  lack  of  pain,  and  the  absence 
of  sensitiveness  commonly  noted  in  the  early  months. 
The  age  of  the  patient,  the  continual  presence  of  a  watery 
discharge,  and  sometimes  the  offensive  odor,  together 
with  the  wasting  strength,  should  suggest  the  nature  of 
the  disease,  and  microscopic  examination  of  shreds  re- 
moved by  the  curette  will  determine  it. 

Prognosis.  —  The  prognosis  of  simple  subinvolution 
which  has  not  yet  progressed  to  the  sclerotic  stage  is 
good,  provided  suitable  treatment  be  adopted.  Untreated, 
its  tendency  is  to  run  through  the  several  stages  of  fibrous 
deposit,  induration,  contraction,  atrophy.  Under  these 
conditions  its  course  is  very  variable,  being  influenced 
by  a  great  number  of  factors.  In  some  instances  the 
complete  course  outlined  above  appears  to  have  been  run 
through  inside  of  a  year,  yet  on  the  other  hand  there  are 
cases  which  seem  to  remain  almost  stationary  for  years. 
When  the  stage  of  fibrous  infiltration  has  been  reached — 
and  most  cases  presenting  themselves  for  the  relief  of 
symptoms  have  already  entered  upon  it — the  prospect  of 
complete  cure  and  restoration  to  the  normal  is  poor.  As 
a  rule,  the  most  that  can  be  expected  is  the  relief  of  the 
principal  symptoms,  partial  reduction  of  the  existing  hy- 
pertrophy, and  the  avoidance  of  more  serious  complica- 
tions. The  uterus  may  also  be  placed  in  a  more  favor- 
able condition  for  the  occurrence  of  pregnancy,  and  for 
its  successful  completion. 

Treatment.  — To  a  very  considerable  extent  subinvolu- 
tion is  preventable,  and  hence  prophylactic  measures 
should  be  first  considered  and  uniformly  practised.  It 
is  unnecessary  to  urge  the  importance  of  seeing  to  it  that 
every  woman  approaches  her  confinement  in  the  best 
possible  state  of  health.  Of  course  existing  disease  will 
be  combated  and  removed  so  far  as  possible,  but  let  the 


physician  also  set  his  face  against  every  depressing  influ- 
ence so  often  invoked  by  women  to  diminish  the  size  of 
the  fcEtus  and  so  insure  an  easier  labor.  Let  good  diet, 
fresh  air,  and  plenty  of  exercise  be  invoked  to  aid  in  es- 
tablishing or  continuing  a  condition  of  vigorous  health 
previous  to  delivery. 

The  importance  of  ineisting  upon  a  recumbent  posture 
and  absence  of  effort  during  the  first  two  weeks,  and 
upqn  a  gradual  and  cautious  getting  up  after  labor,  has 
already  been  referred  to. 

Septic  causes  having  much  to  answer  for  in  the  pro- 
duction of  the  disease  in  question,  they  must  by  all  means 
be  guarded  against,  and  with  the  present  light  upon  the 
subject  of  antiseptic  midwifery,  there  is  no  excuse  for  the 
man  who  neglects  such  simple  precautions  as  are  univer- 
sally agreed  upon.  In  this  connection  Goodell '  says  : 
"The  day  is  surely  coming  when,  to  have  a  case  of 
puerperal  fever  in  one's  private  practice,  will  be  deemed 
a  crime." 

Tedious  and  very  painful  labors  being,  by  their  ex 
hausting  influence,  potent  factors  in  causing,  or  at  least 
in  favoring,  the  occurrence  of  subinvolution,  they  should 
be  avoided  so  far  as  possible  by  the  use  of  forceps  and  of 
the  various  anaesthetic  agents.  Chloral  during  a  long 
first  stage  is  capable  of  giving  rest  and  relief  from  pain, 
with  proportionate  lessening  of  exhaustion.  Ether  and 
chloroform  properly  used  are  perfectly  safe,  can  be  given, 
if  necessary,  for  long  periods  without  material  delay  in 
the  progress  of  labor,  and  even  with  the  effect  of  short- 
ening the  duration  in  many  cases,  with  diminished 
rather  than  increased  risk  of  haemorrhage,  and  with  the 
result,  in  almost  every  instance,  of  great  relief  of  suffer- 
ing, a  minimum  of  fatigue,  more  speedy  convalescence, 
and  more  rapid  and  certain  involution.  There  is  less 
need  of  commendation  of  the  forceps,  yet,  bearing  in 
mind  the  baneful  influence  of  an  unnecessarily  prolonged 
second  stage,  no  mere  prejudice  against  operative  inter- 
ference should  be  permitted  to  prevent  the  timely  em- 
ployment of  this  means  of  abridging  wear  and  tear. 

Lacerations  of  the  cervix  having  been  shown  to  result 
almost  inevitably  in  subinvolution,  it  follows,  as  a  corol- 
lary, that  the  presence  of  such  tears  should  always  be 
sought  for  after  labor,  in  order  that  this  and  other  possi- 
ble consequences  may  be  averted  by  suitable  treatment 
addressed  to  the  lesion.  Conversing  with  a  successful 
fellow-practitioner  recently  upon  this  subject,  I  was  as- 
sured that  not  one  physician  in  a  hundred  makes  a  prac- 
tice of  examining  his  patients  during  or  at  the  close  of 
the  puerperal  month,  and  that  such  a  custom  is  uncalled 
for.  If  this  belief  is  general  and  the  former  assertion 
correct,  and  I  believe  them  so  to  be,  the  frequency  of 
subinvolution  is  to  a  large  extent  accounted  for.  He  is 
a  bold  man  who  will  fly  in  the  face  of  such  unanimous 
testimony  as  now  exists  to  the  contrary,  and  assert  that 
laceration  of  the  cervix  is  not  liable  to  result  in  subinvo- 
lution, or  that  it  matters  not  if  it  does,  as  the  latter  con- 
dition is  one  of  po  importance  ;  yet  one  of  these  posi- 
tions must  be  taken  by  the  man  who  disbelieves  in  the 
practice  of  examining  his  puerperal  patients  before  per- 
mitting them  to  pass  from  his  hands.  Unless  some  spe- 
cial symptoms  seem  to  demand  interference,  it  is  well 
not  to  examine  until  after  the  completion  of  the  Second 
week,  and  better  still  is  it  to  wait  until  the  close  of  the 
third  week,  or  even  of  the  puerperal  month.  By  this 
time  involution  should  be  well  advanced,  and  the  cervix 
should  have  returned  nearly  enough  to  the  normal  to 
enable  one  to  judge  well  as  to  the  extent  of  any  lacera- 
tion, should  one  be  present.  The  treatment  of  such  lac- 
erations needs  no  consideration  here,  that  having  been 
fully  covered  in  another  article  ;  but  the  importance  of 
caring  for  them  at  once  cannot  be  too  strongly  enforced. 

In  making  the  examination  as  recommended,  any  other 
existing  condition  which  may  serve  as  a  possible  cause  of 
trouble  can  be  noted  and  receive  due  attention.  It  is 
taken  for  granted  that  any  rupture  of  the  perineum  has 
been  previously  sutured,  but  the  success  of  the  operation 
is  now  to  be  assured.  If  the  uterus  is  displaced,  it  must 
now  be  returned  to  its  normal  position,  and  sustained 
there  by  glycerine  tampons  or  a  pessary. 
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When  subinvolution  is  discovered  soon  after  labor, 
siaiple  removal  of  its  causes  will  usually  suffice  for  a  cure. 
Later  on,  when  the  patient  applies  for  treatment  for  the 
relief  of  symptoms,  the  problem  is  by  no  means  so  sim- 
ple. Measures  directed  toward  the  elevation  of  the  gen- 
eral tone  of  the  system  are  always  called  for.  Tonic 
remedies,  liberal  diet  of  the  right  sort,  general  sponging 
followed  by  brisk  i'ubbii\g,  and,  in  those  cases  in  which 
suitable  exercise  cannot  be  taken,  the  employment  of 
massage,  are  to  be  advised.  Having  at  the  same  time  re- 
moved all  existing  local  conditions  which  may  serve  to 
perpetuate  the  disease,  our  efforts  must  be  turned  more 
directly  to  the  removal  of  hypertrophy  and  restoration  of 
function  of  the  diseased  organ. 

In  almost  all  cases  there  exists  hyperajmia,  which  is, 
indeed,  the  important  element  in  the  continuation  of  the 
trouble.  This  should  be  attacked  by  puncture,  scarifica- 
tion, or,  better  still,  by  the  application  of  leeches  to  the 
cervix,  and  by  the  use  of  glycerine  tampons  and  hot 
douches.  The  latter  must  be  given  properly  in  order  to 
be  of  any  value,  the  position  being  on  the  back  with  hips 
raised,  the  water  not  cooler  than  110°  F.,  and  the  dura- 
tion of  the  douche  not  less  than  fifteen  minutes.  Paint- 
ing the  cervix  with  Churchill's  tincture  of  iodine  can  do 
no  harm,  and  is  often  of  great  benefit.  In  those  cases  in 
which  the  cervical  canal  is  patulous,  and  active  endome- 
tritis is  absent,  the  application  of  iodized  phenol  to  the 
uterine  cavity  by  means  of  an  applicator  is  of  marked 
utility.  Such  an  application  should  be  made  about  once 
a  week. 

Electricity  is  highly  recommended  by  many  writers  of 
recent  years,  and  has  given  good  results  where  other 
means  have  been  tried  in  vain.  Both  the  galvanic  and 
f  aradic  currents  are  of  value,  either  separately  or  in  com- 
bination. The  faradic  current  is  chiefly  applicable,  in 
recent  cases,  to  promote  contraction  of  muscular  fibre 
and  diminution  of  hyperaemia  by  the  resultant  emptying 
of  the  venous  circulation.  The  galvanic  current  finds  its 
most  important  application  in  the  later  cases,  in  which 
fibrous  deposit  has  already  taken  place.  Galvanic  stem- 
pessaries  have  been  recommended,  but  not  being  alto- 
gether safe,  and  being  of  rather  doubtful  utility,  they 
have  never  found  much  favor.  They  can  probably  be 
dispensed  with. 

■  Not  infrequently  there  coexists  with,  or  springs  up 
in  consequence  of,  subinvolution,  a  condition  of  hyper- 
plastic endometritis,  which  is  largely  accountable  for  the 
hemorrhagic  symptoms.  In  such  cases  it  may  be  neces- 
sary to  remove  the  diseased  membrane  by  the  use  of  the 
sharp  curette,  following  it,  in  intractable  cases,  by  the 
application  of  tincture  of  iodine,  or  even  of  iodized 
phenol.  This,  of  course,  is  to  be  regarded  as  a  surgical 
operation,  strict  antiseptic  precautions  being  observed, 
and  the  patient  being  confined  to  bed  for  several  days 
thereafter. 

In  some  refractory  cases  of  subinvolution,  operative  in- 
terference has  been  practised  by  Reamy  and  others,  in  "re- 
moving a  wedge-shaped  piece  from  the  cervix,  and  closing 
the  rent  with  sutures  as  in  trachelorrhaphy,  .  .  .  when 
laceration  of  the  cervix  did  not  exist."  Good  results  are 
reported  from  this  operation. 

Subinvolution  of  the  Vagina. — In  the  vagina,  as  in  the 
uterus,  the  process  of  hypertrophy  and  development  con- 
tinues throughout  pregnancy,  to  be  followed  after  de- 
livery by  a  process  of  involution  almost  identical  in  its 
method  and  purpose  with  that  which  occurs  in  the  uterus. 
By  this  means  the  vagina  is  restored,  in  about  two  or  three 
months,  very  nearly  to  its  normal  nulliparous  condition, 
remaining  permanently,  however,  a  little  larger  than  be- 
fore. This  perfect  result  is,  unfortunately,  by  no  means 
always  accomplished,  and  subinvolution  of  the  vagina  is, 
like  subinvolution  of  the  uterus,  of  common  occurrence. 

The  causes  of  incomplete  involution  of  the  vagina  are, 
for  the  most  part,  those  that  have  already  been  assigned 
as  factors  in  the  production  of  uterine  subinvolution,  the 
latter  almost  always  being  accompanied  by  more  or  less 
vaginal  subinvolution.  The  cause  which  most  uniformly 
and  certainly  interferes  with  the  process  of  involution  in 
the  vaginal  walls  is,  without  doubt,  laceration  of  the  peri- 
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neum  or  pelvic  floor.  While  laceration  of  the  perineum 
fh  its  entire  thickness  is  common,  laceration  of  the  pos- 
terior vaginal  wall,  together  with  the  inner  portion  of 
the  perineal  body,  is,  if  possible,  a  still  more  frequent 
accident,  and  is  followed  by  more  disastrous  results. 
When  a  rupture  extends  through  the  fourchette,  and 
even  more  deeply  into  the  skin  of  the  perineum,  the  in- 
jury cannot  fail  to  be  noticed  by  the  most  casual  observer; 
but  when  internal  inspection  is  necessary  to  disclose  the 
rent  the  chances  are  strongly  against  its  discovery.  The 
average  physician  considers  his  duty  done  when  he  in- 
spects the  perineum  externally,  and  to  his  great  satisfac- 
tion finds  that  "  not  even  the  fourchette  is  torn,"  forget- 
ting or  not  knowing  the  fact,  so  strongly  insisted  upon 
by  Mathews  Duncan,  that  the  point  at  which  laceration 
usually,  and  in  primiparse  almost  inevitably,  begins  is  at 
the  ostium  vaginae,  not  at  the  ostium  vulvas — at  the  plane 
of  the  hymen,  not  at  the  fourchette.  In  examining  the 
perineum  after  labor,  therefore,  look  carefully  to  the 
mucous  surface. 

Prophylactic  methods  of  treatment  will  be  the  same  as 
outlined  above  for  subinvolution  of  the  uterus,  especial 
stress  being  laid  upon  the  care  of  the  perineum  both  dur- 
ing and  after  labor.  Curative  treatment,  after  known  or 
possible  factors  in  the  production  of  the  disease  have 
been  removed,  will  consist  in  the  use  of  douches,  occa- 
sional applications  of  iodine,  with  insertion  of  glycerine 
and  alum  tampons,  and  the  employment  of  electricity. 
While  both  the  faradic  and  galvanic  currents  are  of  util- 
ity, and  many  prefer  the  latter,  my  own  preference  is 
strongly  for  the  former.  By  using  a  bipolar  electrode 
active  contraction  of  the  muscular  fibres  is  brought  about, 
their  tone  is  thereby  improved,  passive  hyperemia  is  re- 
moved, absorption  is  stimulated,  and  the  uterus  is  more 
firmly  supported. 

Operative  interference  is  often  called  for  to  repair  old 
injury  to  the  perineum  or  cervix,  to  remove  cystocele 
and  rectocele,  or  to  narrow  and  shorten  a  redundant  va- 
gina, which,  by  the  simpler  means  mentioned,  cannot  be 
reduced  to  the  normal. 

SuPERiNVOLUTioN. — Nominally  superinvolution  is  an 
excess  of  involution,  by  which  the  uterus  is  reduced  to 
less  than  its  normal  size,  yet  it  is  an  open  question 
whether  just  this  process  really  occurs.  Undoubtedly 
cases  are  noted,  and  with  increasing  frequency,  in  which, 
at  some  time  after  the  completion  of  puerperal  convales- 
cence, the  uterus  is  found  in  a  state  of  atrophy  ;  but  is 
this  atrophy  due  to  excess  of  the  normal  process  with 
failure  in  the  regeneration  of  muscular  tibre,  or  is  it 
rather  fibrous  contraction  following  upon  actual  inflam- 
mation or  occurring  as  a  sequence  of  subinvolution,  or  is 
it  even  a  result  of  disease  of  the  ovaries  by  which  their 
function  is  destroyed,  and  hence  corresponding  to  the 
senile  atrophy  of  the  menopause  ?  The  present  attitude 
of  the  profession  toward  this  disease  is  one  of  observant 
scepticism.  It  is  too  soon  for  anyone  to  assert  dogmat- 
ically that  superinvolution,  pure  and  simple,  does  not 
exist ;  yet  before  making  that  diagnosis  in  any  case  it 
would  be  well  to  consider  carefully  if  there  be  not  some 
other  disease,  of  which  the  atrophied  uterus  is  merely  an 
expression  or  consequence.  Even  the  classical  case  of 
Simpson — the  case  which  first  suggested  to  his  mind  the 
title  under  consideration — is  more  likely  one  of  premature 
atrophy  and  cessation  of  function  due  to  tubercular  dis- 
ease. 

But  whatever  opinion  may  be  held  concerning  the  ac- 
curacy of  the  term,  it  must  be  admitted  by  all  that  ute- 
rine atrophy  does  occur,  without  apparent  cause,  in  a 
certain  number  of  cases,  not  long  subsequent  to  delivery, 
and  to  this  condition  has  rightly  or  wrongly  been  given 
the  name  superinvolution.  That  the  condition  is  a  rare 
one  is  shown  by  the  scarcity  of  reported  cases,  and  by 
the  fact  that  most  writers  upon  the  diseases  of  women 
ignore  the  subject  completely. 

As  regards  the  pathology  of  superinvolution.  It  can 
only  be  said  that  the  uterus  resembles  that  organ  in  a 
state  of  senile  atrophy.  Observations  are  too  few  to  af- 
ford any  definite  information  concerning  the  morbid  pro- 
cesses involved. 

577 


I7tern8, 
Uterus. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


There  are  no  distinctive  or  constant  symptoms  ■which 
belong  to  the  disease,  with  the  single  exception  of  amenor- 
rhoea,  or  scanty  menstruation.  Besides  this,  there  is  the 
ordinary  train  of  symptoms  common  to  many  another 
form  of  uterine  disease.  Examination  reveals  simply  a 
non-sensitive  uterus,  of  less  than  the  normal  size  and 
depth.  The  ovaries,  if  found  at  all,  are  commonly  much 
smaller  than  normal,  and  are  not  infrequently  bound 
down  and  compressed  by  adhesions. 

The  disease  is  a  very  intractable  one,  though  the  prog- 
nosis will  vary  in  accordance  with  the  pathological  con- 
ditions which  stand  in  causative  relation  to  the  atrophy. 
In  some  cases,  diagnosticated  as  superinvolution,  a  cure 
has  been  achieved  and  pregnancy  has  followed  ;  but  it 
may  be  laid  down  as  a  rule  that  most  cases  will  prove 
absolutely  rebellious  to  treatment,  and  sterility  will  be 
permanent. 

The  only  treatment  which  has  been  found  of  value  is 
one  having  for  it»  purpose  stimulation  of  the  uterus,  and 
this  is  best  accomplislied  by  the  conjoined  use  of  moder- 
ate cervical  dilatation  and  electricity.  Either  a  Hanks 
or  a  steel-branched  dilator  may  be  used  to  stretch  the  cer- 
vix slightly  every  week  or  ten  days.  Rockwell  recom- 
mends that  both  the  f aradic  and  galvanic  currents  be  util- 
ized, and  relates  one  case  in  his  own  practice  in  which 
menstruation  was  thus  induced  in  a  uterus  measuring 
but  one  and  three-quarters  inch.  The  poles  of  the  f a- 
radic  battery  may  be  used  indifferently,  but  when  em- 
ploying the  galvanic  current  he  advises  that  the  negative 
pole  be  placed  within  or  against  the  uterus. 

Rufus  A.  Kingman. 

^  Transactions  of  the  American  Gynecological  Society,  1879,  1881, 
1882.  2  William  Wood  &  Co.,  18S3,  vol.  ii.,  p.  8. 

*  Second  edition,  p.  710.  *  American  Journal  of  Obstetrics,  1885. 
fi  Frin.  and  Prac.  of  Gynecol.,  second  edition,  p.  447. 

•  Transactions  of  the  American  Gynecological  Society,  vol.  iv.,  p.  307. 
'  Lessons  in  Gynecology,  third  edition,  p.  544. 

UTERUS,  PROLAPSE  OF  THE.  The  subject  of  ute- 
rine prolapse,  embracing,  as  it  almost  necessarily  does,  a 
consideration  of  hypertrophic  elongation  of  the  cervix 
and  prolapse  of  the  vagina,  is  very  complicated.  Before 
considering  it  in  detail,  it  will  be  necessary  to  define 
as  clearly  as  possible  what  the  normal  position  of  the 
uterus  is,  and  how  it  is  maintained.  Under  normal  cir- 
cumstances the  uterus  is  supposed  to  occupy  a  position 
of  anteversion,  the  fundus  resting  upon  the  bladder, 
and  the  cervix  pointing  backward  toward  the  tip  of  the 
coccyx  ;  it  is  kept  from  sinking  by  the  resistance  offered 
from  below,  and  by  certain  ligaments  of  which  I  shall 
speak  very  briefly.  The  broad  ligaments  are  folds  of 
peritoneum,  which  divide  the  pelvic  cavity  into  two 
parts,  an  anterior  and  a  posterior,  and  which  cover  the 
body  of  the  uterus,  passing  outward  and  backward  to  the 
sides  of  the  pelvis  ;  these  ligaments  contain  connective 
tissue,  vessels,  nerves,  and  muscular  fibres.  The  utero- 
sacral  ligaments  are  folds  of  peritoneum  containing  mus- 
cular fibres  and  connective  tissue  ;  they  pass  outward  and 
backward,  from  the  body  of  the  uterus  toward  the  sec- 
ond sacral  vertebra.  The  utero-vesical  ligaments  are 
formed  by  the  peritoneum  as  it  passes  between  the  uterus 
and  bladder.  Lastly,  the  two  round  ligaments  extend 
from  the  external  abdominal  ring  to  the  anterior  and 
superior  part  of  the  uterus.  The  vagina  is  a  mere  slit  in 
the  pelvic  diaphragm  running  from  the  hymen  to  the 
cervix  uteri,  to  which  it  is  firmly  attached  ;  the  anterior 
and  posterior  walls  are  in  apposition  forming,  the  H  ap- 
pearance spoken  of  by  Henle  ;  it  is  firmly  attached  to  its 
neighboring  organs,  and  in  front  to  the  pubic  arch.  The 
fundus  of  the  uterus  enjoys  almost  perfect  freedom  of 
motion,  rising  and  falling  with  a  full  and  empty  bladder, 
the  ligaments  limiting  excess  of  motion  only.  Savage, 
in  experimenting  on  artificially  produced  prolapse,  a  vul- 
sellum  being  attached  to  the  cervix,  and  traction  made 
in  the  direction  which  the  uterus  would  take,  found  that 
about  one  and  a  half  inch  of  descent  could  be  accomplished 
before  the  ligaments  offered  resistance  ;  then  the  utero- 
sacral  ligaments  became  tense,  but  there  was  no  sign  of 
strain  upon  the  broad  or  round  ligaments.  When  these 
utero-sacral  ligaments  were  severed,  the  uterus  yielded 


about  one  inch  more,  and  when  the  broad  ligaments,  to- 
gether with  the  subperitoneal  cellular  tissue,  were  divid- 
ed, complete  prolapse  resulted. 

Prolapse  of  the  uterus  may  be  complete  or  partial. 
It  is  called  complete  when  the  fundus  lies  below  the 
pelvic  outlet. 

By  far  the  greater  number  of  cases  of  prolapsus  uteri 
date  from  the  puerperal  condition,  though  it  may  occur 
at  any  age,  and  in  the  virgin.  Menro  reports  a  case  in  a 
child  three  years  of  age.  Cases  of  congenital  prolapse 
have  been  spoken  of,  but  are  not  described  with  sufiicient 
detail. 

Out  of  174  cases  collected  by  Wanbey,  there  were  only 
6  occurring  in  women  who  had  not  had  children. 
Winkle  thinks  that  most  cases  of  prolapse  occur  between 
the  twenty -fifth  and  thirty-fifth  years  of  life. 

A  deformed  (kyphotic  or  spondylitic)  pelvis  may  be 
the  initial  cause  of  prolapse,  as  may  also  be  a  very 
roomy  pelvis.  In  the  first  case  the  uterus  does  not  find 
space  suflScient  for  its  accommodation.  Veit  reports  the 
case  of  a  girl,  fourteen  years  of  age,  who  had  a  kyphotic 
pelvis  and  prolapse  of  the  uterus.  Long  and  exhausting 
sickness,  such  as  typhoid  fever,  choleia,  or  phthisis, 
may  lead  to  such  a  diminution  in  the  amount  of  the  fatty 
tissue  which  normally  surrounds  the  uterus  that  the 
organ,  deprived  of  this  support,  sinks  down.  Senile 
atrophy  may  lead  to  the  same  result.  Increase  in  the  in- 
tra-abdominal pressure,  caused  by  long-continued  cough- 
ing, straining  at  stool,  and  tight  "lacing,  may  cause 
prolapse.  Dr.  Dickenson  has  called  attention  to  the  in- 
creased bulging  of  the  pelvic  floor  due  to  tight  lacing ; 
he  finds  that  this  harmful  practice  increases  the  projec- 
tion more  than  one-third,  and  believes  that  when  a  large 
number  of  cases  are  collected  he  can  show  "that  it  is 
those  women  having  roomy  pelves,  or  pelves  of  less  in- 
clination than  usual,  whose  pelvic  floors  sag  most  under 
pressure  from  above."  He  thinks  that  the  uterus  must 
descend  with  the  structures  above  it.  With  a  quite  tight 
corset  the  displacement  is  one-third  of  an  inch  ;  this 
seems  a  very  small  descent,  but  when  we  consider  the 
other  factors  spoken  of  above  as  producing  an  increase  in 
the  intra-abdominal  pressure,  namely,  coughing  and  strain- 
ing at  stool,  it  is  quite  easy  to  see  how  this  displacement 
can  be  much  increased.  Engel  states  that  in  everyone  of 
thirty  autopsies,  in  which  evidence  of  tight  lacing  was 
found,  prolapse  was  present  to  some  degree,  except  where 
adhesions  had  prevented  it. 

Heman  and  Skene  were  the  first  to  call  attention  to  an 
undue  bulging  of  the  pelvic  floor  and  diaphragm  ;  they 
found  the  average  displacement  to  be  about  four  inches, 
but  in  some  cases  it  amounted  to  more  than  six. 

Change  of  position  must,  with  the  exception  of  the 
undue  bulging  just  spoken  of,  precede  prolapse,  that  is, 
the  long  axis  of  the  uterus  must  come  more  and  more  to 
correspond  with  the  long  axis  of  the  vagina.  The  cervix 
approaches  the  anterior  vaginal  wall,  and  a  position  of 
retroversion  is  established.  Prolapse  may  occur  sud- 
denly after  lifting  some  heavy  object,  after  receiving  a 
blow  upon  the  abdomen,  and  after  a  fall.  Anything 
tending  to  make  an  open  canal  of  the  vagina  favors  pro- 
lapse of  its  walls  and  so  leads  to  descent  of  the  uterus. 
Pessaries  which  stretch  the  vagina,  masturbation,  which, 
it  is  claimed,  causes  a  loss  of  tonicity  in  the  tissues,  and 
individual  peculiarities  of  tissues,  all  tend  to  make  a  nor- 
mally closed  canal  an  open  one,  and  so  favor  prolapsus. 
During  labor  the  vagina  becomes  an  open  canal  in  a 
yielding  medium,  and  remains  so  for  some  time  after 
birth,  and  the  uterus  is  always  found  prolapsed  immedi-. 
ately  after  the  termination  of  labor.  The  vaginal  walls 
begin  to  curve  inward,  and  the  parts  above,  deprived  of 
this  support,  sink  down  ;  the  peritoneum  has  been  very 
much  stretched  and  lies  in  folds  around  the  uterus,  only 
to  regain  its  firm  tone  through  time.  If  now  we  add  to 
this  a  torn  perineum,  and  a  uterus  whose  normal  involu- 
tion has  been  interrupted  through  metritis  and  poor  nu- 
trition, we  have  all  the  conditions  for  the  production  of 
prolapse.  These  are  a  heavy  uterus  with  lax  ligaments, 
whose  position  may  have  changed,  so  that  the  long  axes 
of  the  uterus  and  vagina  are  beginning  to  correspond  or 
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do  correspond  ;  a  prolapsing  anterior  vaginal  wall,  not 
finding  the  support  to  -whicli  it  is  accustomed  on  the 
perineum  ;  and  a  dilated  vagina  whose  walls  may  have 
suffered  some  rupture.  Very  prolonged  labors  and  ob- 
stetrical operations  have  been  supposed  to  be  the  antece- 
dents of  prolapse. 

Hypertrophy  of  the  fundus  and  cervix  of  the  uterus, 
as  well  as  tumors  situated  in  the  organ,  e.g. ,  subserous 
fibroids  and  polypi,  may  so  increase  the  weight  of  the 
uterus  as  to  cause  it  to  prolapse,  tlie  ligament  and  collum 
of  the  vagina  no  longer  being  able  to  support  the  heavier 
burden. 

Abdominal  tumors,  whether  or  not  attached  to  the  ute- 
rus, may  force  it  downward,  or,  on  the  other  hand,  they 
may  form  adhesions,  and  thus  prevent  prolapse.  Ascites 
may  displace  the  organ  downward.  The  anterior  vagi- 
nal wall  may  be  prolapsed  as  the  result  of  the  presence  of 
a  tumor  between  the  bladder  and  vagina,  or  of  a  cyst,  and 
so  indirectly  lead  to  prolapsus  uteri. 

Fritsch  has  never  seen  a  case  in  which  primary  pro- 
lapse of  the  posterior  vaginal  wall  was  the  inciting  cause. 

Hypertrophy  of  the  cervix,  as  already  said,  may  be 
divided  into  infra-vaginal  and  supra-vaginal.  Huguier 
drew  attention  to  this  condition,  and  said  that  most 
cases  of  prolapse  originated  from  this  cause.  In  the  in- 
fra-vaginal variety  the  cervix  rarely  attains  a  length 
greater  than  that  of  the  vagina.  This  form  of  hypertro- 
phy appears  to  be  due  to  greater  nutritive  activity  ;  and 
most  of  these  cases  are  traceable  to  the  traumatisms  of 
labor,  or  to  defective  involution.  Fritsch  thinks  this 
hypertrophy  is  caused  by  displacement  reducing  press- 
ure on  the  cervix,  and  so  predisposing  to  greater  activ- 
ity and  growth.  The  posterior  lip  of  the  cervix  is  very 
often  hypertrophied,  and  has  been  called  tapiroid,  from 
its  resemblance  to  the  snout  of  a  tapir.  The  pathology 
of  hypertrophy  of  the  supra-vaginal  part  of  the  cervix 
is  a  much  disputed  subject. 

Goodale  gives  four  of  the  theories  advanced  so  con- 
cisely that  I  cannot  do  better  than  quote  from  him. 

"  (a)  That  the  primary  affection  is  a  downward 
growth,  a  true  hypertrophic  elongation  of  the  supra- 
vaginal portion  of  the  cervix  ;  and  that  the  prolapse  of 
the  vagina  and  bladder  is  secondary,  being  the  necessary 
result  of  the  former. 

"(6)  That  there  is  no  change  of  structure  in  the  cer- 
vix other  than  the  strictly  mechanical  one  of  elongation, 
which  is  a  secondary  accident,  consequent  upon  the  trac- 
tion exerted  by  a  primary  prolapse  of  the  vagina  and 
bladder. 

"  (e)  Martin's,  that  the  circular  hypertrophy  of  the  vag- 
inal portion  of  the  cervix,  of  which  the  eversion  of  the 
OS  is  the  result,  is  a  disease,  sui  generis,  and  that  it  con- 
stitutes the  weight  which  lengthens  out  the  supra-vagi- 
nal cervix. 

"  ((Z)  Isaac  E.  Taylor's,  that,  contrary  to  the  commonly 
accepted  belief,  the  glandular  portion  of  the  cervix  dur- 
ing gestation  is  not  effaced  but  hypertrophied,  and  that 
even  after  labor  it  still  exists  ;  for  it  has  undergone  noth- 
ing more  than  a  momentary  expansion  of  its  canal  for 
the  passage  of  the  foetus  ;  that  consequently,  if  the  natu- 
ral process  of  involution  does  not  take  place,  the  grav- 
ity of  this  hypertrophied  cervix  will  aid  and  sustain  the 
elongation  of  the  non-glandular  part  of  the  supra-vaginal 
cervix,  namely,  the  isthmus,  which  is  thick,  soft,  and 
ductile,  in  the  non-involuted  womb." 

Savage  thinks  that  there  are  no  cases  in  which  the  two 
varieties  of  infra-  and  supra-vaginal  hypertrophy  exist 
in  the  same  subject. 

The  conjunction  of  the  theory  of  traction  with  that  of 
ductility,  traction  from  the  prolapsing  bladder  and  va- 
gina, ductility  from  a  chronic  congestion  of  the  womb, 
"  offers  a  very  reasonable  explanation  for  the  phenomena 
of  uterine  elongation."  Winkle  records  9  cases,  in  1,618, 
in  which  the  cervix  had  descended  without  displacing 
the  vaginal  walls. 

The  lower  half  of  the  anterior  vaginal  wall  usually  be- 
gins to  prolapse,  and  with  this  is  generally  associated  a 
condition  of  beginning  prolapse  of  the  bladder,  and  cys- 
tocele ;  the  remaining  portion  of  the  anterior  wall  fol- 


lows, with  prolapse  of  the  uterus  later.  Martin  speaks 
of  one  case  in  which  the  prolapse  began  in  the  upper 
third  of  the  anterior  wall,  and  was  due  to  a  coil  of  intes- 
tine lying  between  the  bladder  and  the  uterus  ;  it  is  very 
rare  for  a  prolapse  to  begin  by  the  bulging  out  of  the 
posterior  wall.  A  rectocele  is  of  comparatively  rare  oc- 
currence, the  posterior  wall  usually  freeing  itself  from 
the  rectum,  and  prolapsing  without  it.  Winkle  speaks 
of  108  cases  of  prolapse  of  the  uterus,  of  which  54  were 
associated  with  cystocele  ;  rectocele  was  found,  however, 
in  only  33  cases. 

In  complete  prolapse,  the  uterus  may  be  either  ante- 
verted  or  retroverled,  there  is  a  prolapse  of  the  vaginal 
walls,  and  complete  or  partial  prolapse  of  the  bladder, 
associated  in  rare  eases  with  rectocele.  The  cervix  may 
be  found  hypertrophied  as  a  whole,  or  only  its  anterior 
lip,  or  the  long  hypertrophied  cervix  may  be  seen  pro- 
jecting through  the  vulva  and  felt  inside  with  no  dis- 
placement of  either  vaginal  wall,  and  with  the  fundus 
uteri  in  very  nearly  its  normal  position. 

The  peritoneum  usually  becomes  displaced  with  the 
uterus,  and  occupies  relatively  the  same  position  that  it 
did  with  the  uterus  normally  situated  in  the  abdomen. 
This  relation  of  the  peritoneum  to  the  prolapsed  organ 
should  be  carefully  studied. 

The  symptoms  of  prolapsus  uteri  vary  exceedingly. 
As  a  rule,  the  condition  comes  on  slowly,  occupying 
from  a  few  months  to  a  year  or  two  in  forming,  and 
giving  rise  to  symptoms  which  will  be  mentioned  later. 
On  the  other  hand,  there  may  be  great  pain  of  a  tearing 
character,  nausea,  vomiting,  suppression  of  urine  due 
to  compression  of  the  ureters,  or  loss  of  consciousness. 
Peritonitis  and  death  may  occur  in  other  cases,  although 
the  prolapse  is  sudden  and  little  complaint  is  made. 
The  sudden  strain  to  which  the  peritoneum  is  subjected 
accounts  for  the  acute  pain.  In  cases  in  which  the  pro- 
lapse occurs  slowly  there  may  be  pain  during  defecation, 
dysuria,  backache,  and  a  feeling  as  though  all  the  con- 
tents of  the  pelvis  were  falling  out,  a  feeling  of  great 
fulness  in  the  vagina,  and  symptoms  associated  with 
backward  displacement  of  the  uterus.  Incontinence  of 
urine  Winkle  found  to  exist  in  only  one  per  cent,  of  his 
cases.  Any  cause  which  serves  to  change  the  intra-ab- 
dominal pressure,  causes  pain,  as  using  the  arms,  etc.  ; 
standing,  walking,  and  going  upstairs  are  very  disagree- 
able to  the  patient.  If  prolapse  is  complete  the  patient 
walks  with  a  straddle.  Menstruation  may  be  normal, 
but  as  a  rule  it  is  scanty.  Conception  is  possible,  and 
one  case  is  recorded  in  which  the  fully  prolapsed  uterus 
became  pregnant. 

Coition  has  been  known  to  take  place  through  the  ute- 
rine orifice.  Leucorrhoea  is  usually  present  when  the 
prolapse  is  complete,  and  we  may  also  find  ulceration  and 
erosion,  which  take  a  long  time  to  heal.  Fritsch  calls 
attention  to  the  rarity  of  malignant  disease  developing  in 
a  prolapsed  uterus.  Gangrene  may  occur.  Adhesions 
between  the  intestine  and  the  pelvic  organs  may  make 
reposition  impossible. 

Diagnosis. — Only  in  cases  of  beginning  prolapse  is  the 
diagnosis  difficult,  the  patient  usually,  in  cases  of  long 
standing,  making  a  correct  diagnosis  without  the  aid  of 
a  physician. 

Backache  and  bearing-down  pains  are  usually  com- 
plained of.  A. digital  examination  establishes  the  posi- 
tion of  the  uterus  ;  the  cervix  will  be  found  pointing  to- 
ward the  anterior  vaginal  wall,  and  the  whole  organ 
lower  down  than  normal.  Coughing  and  bearing  down 
will  force  the  uterus  nearer  the  pelvic  outlet,  because  of 
the  increased  intra-abdominal  pressure,  and  this  will  help 
to  confirm  the  diagnosis.  If  the  case  is  far  advanced 
when  seen,  the  anterior  vaginal  wall  will  fall  out  when 
the  patient  bears  down,  and  the  posterior  wall  will  be 
found,  as  a  rule,  to  have  descended  with  the  uterus, 
which  now  occupies  a  much  lower  position  in  the  pelvis. 
At  the  vaginal  orifice  the  long  axis  of  the  uterus  corre- 
sponds with  the  axis  of  the  vagina,  the  cervix  appears, 
then  the  fimdus,  and  prolapse  is  complete.  Cystocele 
will  be  easily  recognized  by  introducing  a  sound  into  the 
bladder ;  likewise  a  finger  in  the  rectum  will  inform  us 
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whether  or  no  there  is  a  rectocele.  The  relation  which 
the  vaginal  walls  bear  to  the  uterus  should  be  noted,  to 
see  whether  the  whole  vagina  has  been  inverted  ;  if  it 
has  not  been,  then  the  position  of  the  anterior  and  poste- 
rior vaults  should  be  ascertained.  After  excluding  preg- 
nancy, a  sound  can  be  passed  into  the  uterus,  which  will 
tell  us  the  length  of  the  cavity,  and  by  feeling  carefully 
the  sound  as  it  passes  the  internal  os,  we  can  determine 
how  much  of  the  depth  is  due  to  hypertrophy  of  the  cer- 
vix in  those  cases  in  which  the  uterus  is  found  larger 
than  normal.  One  or  two  fingers  introdiiced  into  the  rec- 
tum, the  other  hand  upon  the  abdomen,  will  give  us  in- 
formation regarding  the  position  of  the  fundus.  If  the 
prolapse  is  not  complete,  reposition  should  be  tried,  first 
of  the  anterior  vaginal  wall,  then  of  the  bladder,  and 
eventually  of  the  uterus. 

The  position  of  the  uterus  in  the  abdominal  cavity 
should  now  be  noted.  The  walls  of  the  organ  should 
be  carefully  palpated  to  see  whether  they  contain  a  tu- 
mor, whether  they  are  hypertrophied,  and  also  to  deter- 
mine their  consistency.  Prolapse  of  the  uterus  should 
be  differentiated  from  a  polypo-myoma  and  from  inver- 
sion. 

Much  may  be  done  In  the  way  of  prevention  of  pro- 
lapse. A  too  early  getting  up  after  labor,  thereby  per- 
mitting a  heavy  uterus  with  lax  ligaments  to  rest  upon  a 
distended  vagina,  should  not  be  allowed.  The  formation 
of  a  cystocele,  occurring  as  a  result  of  an  over-distended 
bladder,  should  be  prevented  by  the  use  of  the  catheter. 
If  the  perineum  has  been  ruptured  during  labor,  it 
should  be  repaired  immediately.  Lying  upon  the  back 
constantly  should  not  be  allowed,  as  a  condition  favor- 
able to  retroversion  is  thereby  maintained  ;  but  change 
of  position,  Frltsch  thinks,  should  be  insisted  upon.  Any 
backward  displacement  of  the  uterus  should  be  corrected 
at  an  early  date.  If  the  vagina  is  found  in  a  relaxed 
condition,  astringent  injections  are  called  for,  or  the 
astringent  can  be  introduced  upon  pieces  of  cotton. 
Violent  exercise  after  leaving  the  bed  should  be  forbid- 
den, and  care  should  be  taken  to  have  a  regular  move- 
ment from  the  bowels  daily. 

In  beginning,  as  well  as  in  advanced,  prolapse,  support 
may  be  given  to  the  uterus  by  means  of  pessaries.  Ring 
pessaries  have  been  much  used  for  this  purpose  ;  they  are 
made  of  hard  or  soft  rubber.  The  last-named  variety 
appears  to  be  the  best.  The  disadvantage  of  this  form 
of  pessary  is  that  the  vagina  becomes  very  much  stretched 
by  its  use,  and  a  larger  size  is  needed  every  few  months. 
The  Hodge  or  Albert  Smith  pessary  may  be  used,  and 
sometimes  the  instrument  gives  much  relief.  Very  many 
other  kinds  of  pessaries  have  been  used,  but  treatment  of 
prolapse  by  this  means  is  gradually  giving  way  to  opera- 
tive treatment,  which  promises  more  permanent  relief, 
and  is  attended  with  very  little  danger.  Packing  the 
vagina  with  cotton  will  sometimes  keep  a  prolapse  back, 
and  has  this  advantage  over  support  by  a  ring  pessary 
that  the  vagina  is  not  so  much  distended.  A  T-bandage 
is  worn  in  such  cases.  Professor  F.  Von  Preusschen 
has  quite  lately  reported  three  cures  of  prolapsus  uteri 
treated  by  Brandt's  gymnastic  method.  This  consists  in 
first  pushing  the  uterus  well  up  into  a  position  of  ante- 
version,  when  an  assistant  holds  the  uterus  anteverted  by 
means  of  a  finger  in  the  vagina,  and  the  operator  seizes 
it,  with  the  appendages,  and  pushes  them  toward  the 
umbilicus  ;  this  is  repeated  three  times,  the  assistant  see- 
ing that  the  uterus  does  not  become  retroverted.  Next, 
the  knees  of  the  patient  are  brought  close  together,  and 
she  is  instructed  to  resist  the  force  used  to  separate  theru  ; 
when  they  are  once  separated,  she  is  again  told  to  resist 
the  force  used  to  bring  them  together ;  after  this  the 
sacral  and  lumbar  regions  receive  a  certain  amount  of 
tapping  executed  with  the  hand.  The  recorder  of  the 
cases  thinks  that  the  action  of  the  adductors  causes  the 
levator  ani  to  contract,  and  that  this  is  most  important ; 
the  whole  muscular  floor  of  the  pelvis  is,  however,  made 
in  this  way  to  contract.  The  following  are  the  three 
cases  in  brief : 

1.  Woman,  aged  twenty-nine,  with  complete  prolapse. 
Treatment  began  on  April  18th,  and  lasted  till  June  33d, 


when  she  was  pronounced  well.     The  uterus  remained 
in  position  after  the  first  manipulation. 

2.  The  external  os  was  seen  surrounded  by  the  vagina. 
First  treatment  April  20th,  ended  July  1st,  when  the  ute- 
rus was  found  to  be  in  very  good  position. 

3.  Woman,  seventy-one  years  old.  Total  prolapse. 
Treatment  began  on  June  5th,  and  the  patient  remained 
till  July  10th.  The  uterus  remained  in  place  after  the 
first  treatment. 

These 'few  cases  reported  appear  to  have  had  a  most 
successful  termination. 

The  whole  uterus  has  been  removed  for  prolapse  a 
number  of  times.  Stackes,  Winiventer,  Martin,  Leopold, 
and  Thomas,  have  each  done  it.  Martin  lost  his  case 
through  septic  infection,  but  the  other  cases  recovered. 

The  abdomen  has  been  opened  and  the  uterus  drawn 
up  and  stitched  to  the  abdominal  walls.  This  is  not  in- 
frequently done  when  the  abdomen  is  opened  for  the  re- 
moval of  tumor,  etc. ;  but,  as  an  operation  for  prolapse, 
it  has  not  yet  become  very  popular. 

A  ruptured  perineum  should  be  repaired  by  some  one 
of  the  many  plastic  operations  recommended. 

Lacerations  of  the  cervix  should  be  attended  to,  and  if 
there  is  much  hypertrophy  of  this  part  of  the  uterus  it 
should  be  amputated.  For  this  purpose  the  cold  wire 
ecraseur,  the  galvano-cautery,  and  the  knife,  have  been 
used.  The  first  two  methods  leave  a  raw  surface,  which 
has  to  heal  by  granulation,  and  the  os  is  in  danger  of 
closure.  With  the  knife,  two  wedge-like  pieces  are  re- 
moved, one  from  each  lip.  A  rubber  ring  or  piece  of 
rubber  tubing  is  placed  round  the  cervix  to  prevent 
haemorrhage  ;  the  cervix  is  split  into  an  anterior  and  pos- 
terior lip.  Each  lip  is  then  amputated  separately,  the 
flaps  are  brought  together  by  wire  suture,  the  vaginal 
and  cervical  mucous  membranes  coming  together.  Par- 
ticular attention  should  be  paid  to  the  relation  which  the 
bladder  and  posterior  vaginal  fold  bear  to  the  hyper- 
trophied cervix.  The  bladder,  as  well  as  Douglas'  pouch, 
have  been  opened  by  this  operation  without  bad  results, 
though,  of  course,  it  is  an  accident  to  be  avoided. 

The  Alexander-Adams  operation  for  shortening  the 
round  ligaments  of  the  uterus,  and  so  bringing  the  or- 
gan into  place,  has  found  much  favor  lately. 

The  other  operations  aim  at  narrowing  the  vagina, 
arching  it  forward,  and  strengthening  the  retro-vaginal 
septum.  Stenosis  of  the  vagina  has  been  produced  in 
many  ways  by  the  use  of  nitric  acic,  chloride  of  zinc,  and 
the  actual  cautery.  Strips  of  mucous  membrane  have 
been  removed  from  either  the  anterior  or  the  posterior 
surface  of  the  vagina,  and  the  denuded  surfaces  brought 
together.  The  vagina  is  to  be  carefully  washed  out  with 
a  solution  of  carbolic  acid  or  corrosive  sublimate ;  then 
the  line  of  operation  is  mapped  out  on  the  vaginal  wall, 
and  the  mucous  membrane  is  removed,  the_  denuded 
surfaces  being  united  by  means  of  silk  and  catgut  sutures, 
some  deep,  others  superficial.  They  should  all  be  in- 
troduced before  any  are  tied,  and  are  to  be  allowed  to 
remain  in  place  for  from  twelve  to  fifteen  days.  Hegar's 
operation  is  probably  the  most  popular.  Winkle  has  de- 
livered women,  after  this  operation  had  been  done,  with- 
out injury  to  the  vagina. 

Anterior  or  posterior  colporrhaphy,  together  with  am- 
putation of  the  cervix,  can  be  performed  at  one  and  the 
same  time.  Qem-ge  Haven. 

VESICO-VAGINAL  FISTUL.C.  A  fistula  Is  an  ab- 
normal communication  through  the  tissues  between  two 
organs  or  passages,  or  between  an  organ  or  passage  and 
the  exterior  of  the  body.  The  course  of  the  communica- 
tion may  be  either  direct  or  tortuous.  A  vesico-vaginal 
fistula  is  such  a  communication  between  the  bladder  and 
vagina  by  means  of  which  the  urine  constantly  or  spas- 
modically makes  its  escape. 

These  urinary  fistulse  are  classified  according  to  their 
location  as  follows  :  I.  Vesico-vaginal  fistula  (proper). 
This  is  situated  in  the  vesico-vaginal  wall  and  involves 
only  that  tissue.  II.  Vesico-utero-vagiual  fistula.  This  • 
comprises  cases  in  which  the  tear  reaches  up  to,  or  dis- 
sects off  the  vesico-vaginal  tissue  from  the  uterus,  and 
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necessitates  the  passage  of  the  suture  thi-ough  uterine 
tissue  in  the  repair.  III.  Vesico-uterine  fistula.  In  these 
cases  the  vaginal  wall  is  intact,  the  bladder  communicat- 
ing with  the  uterus  and  the  urine  thus  finding  its  way 
through  the  os  into  the  vagina.  IV.  Urethro-vaginal  fist- 
ula. This  is  applied  to  cases  in  which  an  opening  exists 
in  the  base  of  the  urethra,  through  which  urine  escapes 
into  the  vagina.  But  this  can  only  occur  during  the  act 
of  micturition.  V.  Uretero-vaginal  fistula.  This  is  the 
rarest  form  of  fistula.  It  is  the  result  of  an  extensive 
tear  or  loss  of  tissue  by  means  of  which  the  ureter  is  in- 
volved. Dr.  Emmet  claims  that  this  lesion  is  moi'e  com- 
monly the  result  of  a  pelvic  abscess.  During  the  inflam- 
matory process  the  ureter  becomes  occluded  by  pressure, 
perforation  ensues,  and  the  urine  finds  its  way  into  the 
vagina. 

The  most  common  location  of  a  vesico- vaginal  fistula  is 
in  the  median  line  and  directly  behind  the  symphysis 
pubis.    The  usual  form  is  oval,  linear  angular,  or  round. 


Fig.  5100. — Location  of  Fistulae.  1,  TJtero-vaginal  fistula ;  2,  vesico- 
ntero-vaginal  fistula ;  3,  vesico-vaginal  fistula ;  4,  urethro-vaginal 
fistula. 

The  most  common  is  the  oval,  due,  as  Dr.  Agnew  ex- 
plains, to  the  superior  contractile  power  of  the  longitudi- 
nal over  the  circular  muscular  tissue  of  the  vagina.  These 
flstulse  vary  in  size  from  an  opening  so  small  that  it  is 
found  with  great  difficulty  and  admits  only  the  smallest 
probe,  to  those  that  involve  the  whole  of  the  anterior  vag- 
inal wall,  with  entire  base  of  bladder  and  the  urethra. 
One  illustration  of  the  latter  has  come  under  my  own 
observation  and  care.  In  this  case  there  was  no  trace  of 
urethral  tissue  whatever.  The  entire  base  of  the  bladder 
was  wanting,  and  stretching  across  the  common  cavity 
behind  the  symphysis,  and  springing  from  and  continuous 
with  the  tissue  of  the  recto-vaginal  septum,  was  a  strong 
cicatricial  band  which  reached  from  side  to  side  of  the 
pelvis,  leaving  only  sufficient  room  for  two  fingers  to  pass 
with  difficulty  between  it  and  the  symphysis.  Through 
this  small  opening  the  inflamed  and  sensitive  fundus  of 
the  bladder  frequently  prolapsed.  Such  cicatricial  bands, 
of  greater  or  less  density  and  resistance,  and  reaching 
across  the  vagina  in  the  most  diversified  directions,  are  a 
common  complication  in  cases  of  fistula. 

Etiology. — The  most  common  cause  of  urinary  fistula 
is  injury  due  to  parturition.  If  the  delivery  be  prema- 
ture and  rapid,  especially  when  attended  with  undue  ri- 
gidity of  the  soft  parts,  laceration  of  the  cervix  uteri  is 
apt  to  occur.  Especially  is  this  the  case  in  primipara  of 
advanced  age,  and  in  cases  in  which  morbid  changes  have 
occurred  in  this  tissue.  When  sufficiently  extensive  this 
laceration  results  in  a  permanent  fistula.    The  vesico- 


utero-vaginal  and  the  vesico-uterine  are  the  varieties 
most  often  produced  in  this  way.  The  tear,  beginning  in 
a  rigid  os,  extends  out  upon  the  vagina  or  up  the  cervix 
to  the  vesico-cervical  junction.  In  the  process  of  repair 
this  may  all  heal,  with  the  exception  of  an  opening  at  the 
junction  of  the  vagina  with  the  cervix.  Or  all  the  tis- 
sues below  may  heal,  leaving  an  opening  at  the  upper  an- 
gle of  the  tear — a  vesico-uterine  fistula. 

It  is  universally  accepted  now,  however,  that  the  ma- 
jority of  fistulse  are  caused  by  the  sloughing  away  of 
tissue  due  to  severe  and  prolonged  pressure  of  the  pre- 
senting part.  So  long  as  the  pressure  is  intermittent  and 
not  too  long  sustained  at  any  one  time  no  harm  is  done  ; 
but  when  impaction  occurs  and  the  pressure  becomes 
continuous,  circulation  is  obstructed  and  the  vitality  of 
the  soft  tissue  thus  compressed  is  destroyed.  Necrosis 
occurs,  the  slough  separates,  and  the  urine  makes  its  es- 
cape. According  to  Agnew,  over  ninety  per  cent,  of 
vesico-vaginal  fistulse  are  thus  produced,  while  in  Em- 
met's experience  ninety-five  per  cent,  of  his  cases  were 
the  result  of  prolonged  and  difficult  labor. 

When  the  fistula  is  produced  by  laceration  the  urine 
makes  its  escape  at  once  and  the  condition  is  immedi- 
ately suspected.  But  in  cases  of  protracted  labor  time  is 
required  for  the  slough  to  separate,  and  the  urine  may 
not  escape  for  several  days.  The  average  time  is  ten 
days,  but  it  may  occur  in  four  or  five  and  may  be  de- 
layed for  a  month.  One  case  that  came  under  my  care, 
when  interne  in  the  New  York  Woman's  Hospital,  gave 
a  history  of  retention  of  urine,  following  confinement,  till 
the  ninth  day,  when  suddenly  her  bladder  burst  and.  a 
flood  of  urine  was  discharged  through  the  vagina.  The 
cicatricial  bands,  however,  which  upon  examination  ob- 
scured the  fistula,  indicated  a  process  of  sloughing,  and 
the  separation  of  the  necrotic  tissue  was  to  her  the 
"  bursting  of  her  bladder."  An  interesting  feature  of  this 
case  might  be  mentioned  here.  The  fistula  was  a  vesico- 
utero-vaginal  one,  rather  extensive,  and  in  closing  the 
wound  the  right  ureter  was  involved  in  one  of  the  stitches 
and  became  obstructed.  This  was  indicated  by  sharp 
colicky  pain,  shooting  along  the  course  of  the  ureter  on 
the  right  side  and  reaching  to  the  kidney,  attended  about 
every  three  hours  with  a  sharp  spasm  of  pain  and  a  gush 
of  urine  through  the  catheter  that  was  in  the  urethra. 
When  this  was  reported  to  the  operator  he  refused  to  in- 
terfere with  his  stitches,  maintaining  that  if  the  urine  had 
found  its  way  once  into  the  bladder  it  could  do  so  again, 
and  would  continue  to  do  so  till  a  permanent  escape  was 
thus  established.  His  prediction  proved  true  and  the 
operation  a  perfect  success. 

Ill-adjusted,  displaced,  and  neglected  pessaries  have 
been  known  to  ulcerate  through  the  vaginal  wall  and 
produce  fistula  ;  vesical  calculi  likewise  may  ulcerate 
through  into  the  vagina,  leaving  a  fistulous  opening. 
Urinary  fistulse  are  also  produced  by  firearms,  by  rough 
manipulation  of  sound  or  catheter  in  the  bladder,  by  ac- 
cidental puncture  during  operations  on  surrounding  tis- 
sue, as  in  the  operation  for  atresia  vaginae  or  amputation 
of  cervix  uteri  in  malignant  disease,  etc.  Contrary  to 
former  teaching,  malignant  disease  of  the  uterus  in  itself 
almost  never  produces  a  vesical  fistula.  The  essential 
tissue  of  the  bladder  is  so  highly  organized,  so  well 
nourished,  that  it  is  enabled  to  resist  the  encroachments 
of  such  morbid  action.  As  has  been  said,  however,  fist- 
ulse are  not  infrequently  produced  in  the  course  of  op- 
erations for  the  relief  of  such  troubles. 

Occasionally  cases  of  congenital  fistula  present  them- 
selves, but  they  are  rare.  "The  same  methods  of  relief 
apply  to  them  as  to  other  cases  ;  but  at  an  early  age 
the  parts  are  usually  too  small  to  permit  of  successful 
operation. 

Symptoms. — In  cases  where  the  bladder  is  punctured 
by  an  incised  wound,  the  fact  is  at  once  made  known  by 
an  immediate  and  involuntary  escape  of  urine  through 
the  puncture.  The  same  phenomenon  indicates  the 
presence  of  a  fistula  caused  by  laceration,  due  to  too 
rapid  delivery,  or  by  ulceration  due  to  pressure  of  pes- 
sary, calculus,  or  any  foreign  body  in  the  vagina.  "Thia 
escape  of  urine  may  be  continuous  from  the  date  of  its 
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first  appearance,  or  may  be  interrupted.  But  as  the  vast 
majority  of  fistulse  are  due  to  prolonged  and  difBcult 
labor,  the  usual  symptoms  are  those  that  follow  such  an 
experience.  The  bruised  and  sloughing  tissues  are  a 
warning  of  the  more  serious  condition  to  follow.  But 
the  actual  extent  of  the  injury  cannot  be  known  till  the 
slough  separates  and  the  urine  escapes  b}'  the  fistulous 
opening  thus  established.  This  may  occur  on  the  third 
day,  and  may  be  delayed  till  the  third  week.  From  this 
time  on  the  urine  may  flow  constantly,  or  may  be  re- 
tained for  several  hours,  dependent  upon  the  position  of 
the  patient,  and  the  nature  and  seat  of  the  fistula.  If 
the  lesion  is  high  in  the  septum,  the  bladder  will  have 
retentive  power  till  filled  up  to  that  point ;  and  when  the 
patient  is  in  an  erect  posture  there  will  iDe  no  involun- 
tary escape  of  urine  if  the  bladder  is  evacuated  fre- 
quently enough  to  prevent  the  overflow.  Sometimes  a 
fold  of  the  vagina,  the  pressure  of  the  uterus,  or  the  ap- 
proximation of  the  edges  of  the  fistula,  especially  in 
fissure-like  openings,  may  afford  retention  for  hours.  In 
uretero-vaginal  fistula,  when  only  one  ureter  is  involved, 
there  may  exist  the  unusual  condition  of  a  constant 
dribbling  of  urine  from  the  vagina  and  occasional  nor- 
mal micturition. 

Unless  the  woman  devotes  almost  her  entire  time  and 
efforts  to  personal  cleanliness,  the  mucous  and  cutaneous 
surfaces  over  which  the  urine  flows  soon  become  in- 
flamed and  excoriated.  The  vulva,  the  thighs,  and  the 
nates,  being  kept  constantly  wet  with  this  irritating  ex- 
cretion, become  red,  swollen,  and  abraded.  Frequently 
they  are  the  seat  of  vesicles  and  pustules,  and  even  occa- 
sionally of  deep  ulcerations  and  abscesses.  Such  abra- 
sions within  the  vagina  soon  become  coated  with  a 
calcareous  or  phosphatic  deposit  causing  the  greatest 
suffering. 

When  there  has  been  an  extensive  loss  of  tissue,  the 
base  of  the  bladder  may  become  inverted  through  the 
opening,  suffer  the  same  abrasion,  and  become  coated 
with  the  same  deposit,  rendering  it  exquisitely  sensitive. 
Otherwise  the  size  of  the  fistula  makes  little  difference 
with  the  discomfort  of  the  patient.  Women  are  as  con- 
stantly wet  when  the  opening  is  not  larger  than  a  pin's 
head  as  when  large  enough  to  admit  one  or  two  fingers, 
the  small  opening,  as  Dr.  Emmet  explains,  acting  like  the 
spigot  in  a  barrel.  A  disagreeable  urinous  odor  is  con- 
stantly emitted  from  her  person,  which  excludes  her 
from  society  and  forbids  her  participation  in  the  ordinary 
pleasures  and  duties  of  life.  Dieffenbach  gives  a  sad 
picture  of  many  of  these  unfortunate  women  of  his  time, 
shunned  by  their  friends,  disgusted  with  themselves,  and 
dragging  out  a  most  pitiable  and  miserable  existence. 

Diagnosis. — When  the  symptoms  above  described  ex- 
ist, the  probabilities  are  that  a  urinary  fistula  will  be 
discovered.  Sometimes,  however,  a  chronic  cystitis  will 
result  in  paralysis  of  the  bladder  and  constant  dribbling 
of  urine  from  the  urethra,  producing  all  the  disagreeable 
symptoms  of  a  fistula.  If  the  fistula  is  large,  a  digital 
examination  will  readily  detect  the  lesion  without  the 
use  of  speculum  and  probe,  but  pinhole  openings  are 
sometimes  most  diflicult  to  discover :  while  in  long- 
standing cases  of  extensive  lesions,  with  abrasions  and 
cicatricial  bands,  the  relation  of  the  parts  is  only  dis- 
covered by  careful  and  painstaking  investigation.  When 
the  opening  is  very  minute,  the  whole  field  of  the  va- 
gina must  be  gone  over  carefully  with  tenaculum  and 
probe.  The  folds  of  the  vagina  are  smoothed  out,  the 
probe  gently  insinuated  into  every  suspicious  lead  or 
fissure. 

Should  this  fail  to  reveal  the  fistula,  resort  can  be  had 
to  injecting  milk  into  the  bladder,  or  water  stained  with 
indigo  or  cochineal.  The  bladder  is  slightly  distended 
with  the  chosen  fluid,  while  the  septum  is  carefully 
watched  for  its  appearance  upon  the  vaginal  wall. 
Bozeman  has  devised  an  ingenious  test  for  cases  in 
which  the  previous  methods  are  contra-indicated  by  ir- 
ritability of  the  bladder.  The  test  is  based  upon  the 
fact  that  urine  instantly  passes  through  linen,  while 
secretions  of  the  vagina  do  not.  The  suspected  location 
of  the  fistula  is  carefully  dried  with  absorbent  cotton,  a 


piece  of  thin  linen,  is  spread  smoothly  upon  it,  and  care- 
fully watched  for  the  point  of  moisture  to  appear. 

Prognosis. — In  artificial  fistula,  made  for  the  relief  of 
calculus,  or  obstinate  cystitis,  it  is  a  well-known  fact 
that  it  is  with  difficulty  that  the  fistula  can  be  kept  open 
long  enough  to  effect  a  cure.  Not  until  Dr.  Emmet 
devised  his  method  of  "working  the  button-hole,"  was 
this  diflSculty  obviated.  In  these  cases  the  fistula  is  a 
simple  slit  or  fissure,  the  edges  of  which  fall  naturally 
together  when  the  speculum  is  removed.  We  may, 
therefore,  infer  that  where  the  lesion  consists  of  a  lacer- 
ation in  the  vesico-vaginal  septum,  due  to  rapid  labor 
or  accidental  puncture,  unless  it  be  so  situated  that  the 
natural  strain  of  the  parts  tends  to  keep  the  lips  of  the 
wound  apart,  under  proper  attention  to  cleanliness  and 
frequent  emptying  of  the  bladder,  spontaneous  recovery 
may  be  hoped  for.  Even  when  a  slough  has  occurred, 
spontaneous  recovery  has  taken  place  in  a  limited  num- 
ber of  cases.  In  the  majority  of  cases,  however,  the  le- 
sion becomes  permanent,  and  requires  surgical  interfer- 
ence for  its  relief. 

"  Prior  to  the  application  of  the  metallic  suture  by  J. 
Marion  Sims,  and  a  proper  mode  of  exploration  furnished 
by  his  speculum,  any  attempt  for  the  relief  of  the  injuries 
under  consideration  was  uncertain  in  result,  and  the  op- 
eration regarded  as  an  opprobrium  by  the  profession." 
To  fully  appreciate  the  significance  of  these  words  of  Dr. 
Emmet,  and  the  credit  due  to  Sims,  it  may  be  interesting 
and  profitable  in  this  connection  to  look  into  the  history 
of  the  treatment  of  the  lesion  under  consideration. 

History.  — With  Henri  de  Roonhuysen — a  Dutch  obste- 
trician, of  Amsterdam,  1663 — rests  the  honor  of  being  the 
first  to  devise,  employ,  and  describe  the  operation  for  relief 
of  vesico-vaginal  fistula.  The  description  he  gives  is  so 
unique  and  interesting,  and  so  rarely  to  be  found,  that  I 
give  it  in  full.  This  is  from  a  French  translation  of  the 
original  by  Herrgott,  of  Strasburg.  The  operation  is 
done  in  the  following  manner  :  The  patient  is  placed 
upon  her  back  on  a  table,  in  a  good  light ;  the  upper  part 
of  the  body  is  covered,  the  lower  part  fixed  with  bands 
as  in  the  operation  for  cystotomy.  This  done,  the  vagina 
is  dilated  by  a  speculum  as  large  as  the  circumstances 
will  permit.  The  vaginal  mucous  membrane  along  the 
border  of  the  tear,  where  it  is  in  contact  with  the  vesical 
membrane,  must  be  denuded,  but  the  bladder  itself  must 
be  touched  as  little  as  possible,  for  by  the  kindly  act  of 
nature  the  vagina  is  united  by  inflammation  to  the  bor- 
ders of  the  tear  in  the  bladder  in  such  a  way  that,  when 
only  as  little  a  portion  as  necessary  has  been  denuded,  it 
is  wont  to  heal  perfectly.  This  freshening  (of  the  edges) 
can  be  done  by  means  of  a  little  sharp  pinch  of  the  scis- 
sors or  bistouri,  or  any  other  instrument  the  surgeon  is 
in  the  habit  of  using.  I  find  it  is  accomplished  quite 
well  by  a  slight,  sharp  pinch  of  the  scissors,  but  they 
ought  to  be  as  sharp  as  possible  in  order  that  they  may 
not  produce  contusion,  but  freshen  a  little  the  edges  of 
the  tear  to  make  them  red  or  bleeding,  so  that  they  may 
unite  immediately  and  contract  adhesions  to  each  other. 
The  retention  need  not  always  be  accomplished  with  gold 
or  silver  pins,  as  is  done  in  harelip,  but  with  pins  made 
from  the  strong  quills  of  the  swan,  sharpened  and  pointed. 
These  are  preferable  not  only  by  reason  of  their  flexibil- 
ity, but  by  the  fact  that  they  do  not  cause  contusion  of  the 
surrounding  parts  if  one  takes  the  precaution  to  guard 
them  with  waxed  silk.  For  when  the  pins  are  applied 
they  adapt  themselves  by  virtue  of  their  elasticity. 

The  parts  must  then  be  anointed  with  a  cicatricial 
salve  (of  which  he  gives  the  formula),  and  upon  the 
wound  should  be  placed  two  or  three  flat  pledgets  satu- 
rated with  oil  or  warm  balsam,  and  the  vagina  filled  with 
pieces  of  sponge  saturated  with  oil,  for  the  purpose  of  mak- 
ing a  little  pressure  upon  the  wound  and  sustain  the 
dressing.  All  this  should  be  steadied  with  some  com- 
presses and  supported  by  a  T-bandage,  which  should  re- 
main in  place  three  or  four  days.  The  bandage  and  com- 
press are  removed  when  the  patient  wants  to  urinate,  but 
she  ought  to  do  it  with  caution.  The  patient  should  re- 
main constantly  in  bed,  lying  upon  her  back,  the  hips 
slightly  elevated,  till  healing  is  accomplished.  ■ 
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Roonhuysen  does  not  describe  cases  operated  upon  by 
himself,  nor  does  he  state  how  many  times  he  practised 
it ;  but  a  Swiss  surgeon,  J.  Falio,  1752,  records  two  suc- 
cesses by  Roonhuysen's  method.  Naegele  claimed  that 
this  procedure  of  Roonhuysen  was  simply  impossible, 
basing  his  objections  upon  the  quill  pin,  but  he  nowhere 
claims  to  have  tried  it.  Kilian  made  similar  objection 
to  the  operation.  But  Herrgott  has  experimented  with 
quill  sutures  in  tissue  similar  to  that  of  the  vagina,  and 
tinds  them  entirely  practicable.  Moreover,  the  minute 
and  careful  description  of  all 
the  details  of  the  procedure 
bears  evidence  in  itself  of  be- 
ing a  genuine  account  of  what 
had  actually  been  done. 

In  this  simple  description  of 
Roonhuysen's  we  find  all  the 
principles  and  methods  of  treat- 
ment necessary  to  deal  success- 
fully with  fistulie.  He  used 
the  speculum  to  thoroughly 
expose  the  parts,  vivified  the  edges  of  the  fistula  with 
knife  or  scissors,  avoided  the  bladder  membrane  in  de- 
nuding, and  fastened  the  edges  with  a  suture.  "What 
have  we  added  to  this  more  tlian  to  modify  the  suture 
and  adjust  a  self-retaining  catheter  ? 

The  method,  however,  was  not  established,  either  by 
him  or  any  oi  his  immediate  followers,  as  a  recognized 
procedure  in  surgical  practice,  and  was  forgotten.  No 
progress  in  dealing  with  fistula  was  made  during  the 
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eighteenth  century,  except  the  use  of  the  catheter,  by 
Vorlten,  1720,  and  the  introduction  of  silk  interrupted 
sutures.  Cauterization  of  the  edges  with  hot  iron  and  ni- 
trate of  silver  was  used,  but  with  only  limited  success.  In 
the  beginning  of  this  century  Naegele,  1809,  renewed  in- 
terest in  this  lesion  and  its  repair.  He  devised  and  em- 
ployed four  methods  of  operation,  but  failed  to  obtain 
any  success.  Professor  Ehrman,  1826,  operated  in  two 
cases  by  simple  suture  after 
freshening  the  edges,  and  ob- 
tained complete  success  in  one 
after  repeated  cauterizations. 

Gosset,  of  London,  1834,  re- 
ported a  successful  case  operated 
upon  by  him,  in  which  he  used 
uninterrupted  sutures  of  silver    _m>  ^M        ist>f<  I 
gilt,  or  gilded  silver  wire,  fast 


satisfactory  in  its  results,  and  he  adopted  the  interrupted 
suture  with  the  additional  procedure  of  incising  the  tis- 
sues at  certain  points  in  the  vagina — cystoplastie  par 
glissement — to  relieve  tension  upon  the  sutures  and 
allow  the  edges  to  rest  in  contact. 

Then  Dieflenbach,  1845,  gave  his  experience  to  the  pro- 
fession. He  says  :  "  I  have  operated  upon  one  woman 
eighteen  times  without  success.  I  have  closed  the  entire 
cavities  of  these  unfortunate  women  gathered  from  all 
countries.     I  have  lived  in  the  midst  of  them,  and  I  have 


Fio.  5103.— The  Bozeman  Chair. 


ened  by  twisting.  Jobert  de  Lamballe,  the  same  year,  in 
France,  introduced  the  method  of  transplanting  tissue 
from  the  labia,  the  buttocks,  or  thigh,  and  fastening  it  to 
the  denuded  edges  of  the  fistula.     This  did  not  prove 


Fio.  6104.— The  Bozeman  Hard-rubber  Dilator,  Pistol-ehape  and  OvaL 

realized  only  a  small  number  of  successes.''  He  claimed 
to  have  cured  by  the  suture  only  one  fistula  of  any  con- 
siderable size,  but  a  great  number  of  small  ones  by  the 
actual  cautery. 

Wurtzen,  of  Bonn,  who  after  DiefEenbach  was  for  a 
long  time  the  only  one  who  operated  upon  fistulse,  failed 
to  cure  in  one  case  after  thirty-three  operations.  Accord- 
ing to  the  statistics  of  Simon,  Wurtzen,  up  to  1842,  cured 
only  4  women  out  of  18.  From  1842  to  1853  he  cured  7 
out  of  17,  or  11  successes  in  35  cases. 

Gustave  Simon,  1854,  published  a  critical  review  of  the 
operation  of  Jobert  in  which  he  presented  his  own  meth- 
od of  operating,  and  reported  six  cases  in  which  he  had 
obtained  perfect  success  in  four,  and  partial  success  in 
the  other  two. 

In  our  own  country,  HayTvard,  of  Boston,  was  the  first 
to  report  a  cure,  May  10,  1839,  achieved  by  him  in  a  case 
of  fistula  of  fifteen  years'  stand- 
ing, which  had  resisted  treatment 
by  cauterization  and  catheter. 
He  operated  with  the  patient  in 
the  lithotomy  position,  the  va- 
gina opened  by  means  of  retrac- 
tors, and  the  anterior  vaginal  wall 
pressed  down  by  a  bougie  in  the 
bladder.  The  edges  were  denud- 
ed, the  surfaces  coaptated  by  in- 
terrupted silk  sutures,  a  catheter 
fastened  into  the  bladder,  and  the 
patient  put  to  bed  upon  her  right 
side.  Upon  the  sixth  day  firm 
adhesion  had  taken  place  and  the 
stitches  were  removed.  He  says : 
"  I  had  never  seen  the  operation 
done  till  I  did  it  myself,  nor 
could  I  find  any  description  of 
the  mode  which  others  had 
adopted  that  was  sufficiently  clear 
and  explicit  to  be  of  much  service."  In  1851  he  reported 
a  series  of  20  operations  on  9  different  patients,  with  3 
perfect  successes,  4  great  relief,  2  no  beuefit.  Of  these 
5  had  1  operation,  3  had  2,  1  had  5,  and  1  had  6. 
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In  1847  Pancoast,  of  Philadelphia,  reported  two  cures 
by  a  method  called  his  "plastic  suture."  The  peculiar 
feature  of  this  consisted  in  splitting  one  edge  of  the  fist- 
ula and  paring  the  other  to  a  wedge-shape.  The  latter 
was  then  slipped  into  the  former  and  held  by  sutures. 
The  same  year,  1847,  Mettauer,  of  Virginia,  reported  a 
successful  case  of  fistula  treated  by  him  with  leaden 
sutures  after  freshening  the  edges.  He  also  used  the 
catheter.    So  simple  seemed  the  process  of  cure,  and  so 


Via.  5105. — Fistula  as  Bhown  by  Sims*  Speculum. 

pronounced  his  success,  that  he  did  not  hesitate  to  declare 
all  fistulse  in  the  realm  of  relief. 

From  this  brief  historical  sketch  it  becomes  apparent 
how  perfectly  at  sea  the  profession  was,  even  as  late 
as  the  middle  of  the  present  century,  regarding  any 
well-established  procedure,  or  faith  In  the  successful  ap- 
plication of  any  of  the  devices  used.  Here  and  there,  oc- 
casionally, an  operator  met  with  success,  and  the  achieve- 
ment was  heralded  as  a  great  triumph.  But  no  two 
adopted  exactly  the  same  method,  and  the  success  was 
ascribed  more  to  good  luck  than  the  proper  application 
of  any  particular  surgical  method.  It  was  left  for  the 
genius,  the  careful  observation,  the  untiring  energy  and 
enthusiasm  of  one  of  our  own  countrymen,  J.  Marion 
Sims,  to  grasp  all  the  essential  principles,  to  work  out  to 
complete  success,  and  give  to  the 
profession  what  is  recognized  the 
world  over  as  a  thoroughly  reliable 
method  of  dealing  with  urinary  fist- 
ulse. The  more  credit  is  due  him  as 
he  worked  independently  of  others, 
and  without  any  adequate  knowledge 
of  what  had  been  accomplished  by 
them.  Yet,  as  Dr.  Emmet  says, 
"were  we  assured  that  Dr.  Sims  was 
as  familiar  as  we  are  at  the  present 
time  with  what  had  been  accom- 
plished before  his  day,  it  should  not 
lessen  the  credit  due  to  him.  What 
had  been  done  fell  on  barren  soil, 
bore  no  fruit,  was  not  appreciated, 
and  was  destined  to  be  forgotten. 
From  Dr.  Sims'  hands  the  operation 

was  accepted  by  the  profession  ;  it 

FiQ.  5106.  —  Denuding  '^^^  immediately  put  into  successful 
'  with  Scissors.  practice,  and  to  the  present  day  it 
has  not  been  materially  modified  for 
the  better,  either  in  its  principles  or  in  its  mode  of  exe- 
cution." His  first  article  was  published  in  the  American 
Journal  of  the  Medical  Sciences,  1852.  The  essential  feat- 
ures of  the  procedure,  as  there  set  forth  by  him,  were, 
first,  a  means  by  which  the  vagina  could  be  thoroughly 
explored  and  the  fistula  brought  into  view,  viz.,  the 
knee-chest  posture  and  the  duck-bill  speculum  ;  second, 
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a  suture  which  could  be  left  in  place  long  enough  to 
secure  healiug  without  exciting  inflammation  or  ulcera- 
tion, viz.,  silver  wire  secured  by  perforated  shot ;  third, 
a  method  of  draining  the  bladder  during  convalescence 
— Sims'  self-retaining  catheter.  During  the  next  five 
years  he  modified  somewhat  the  details  of  these  proceed- 
ings, and  set  them  forth  in  an  address  before  the  New 
York  Academy  of  Medicine,  1857,  "  Silver  Sutures  in 
Surgery."  In  the  operation  as  then 
described,  and  which  he  regarded  as 
perfect  in  all  its  details,  he  substi- 
tuted the  simple  interrupted  silver 
suture,  secured  by  twisting,  for  the 
clamp  suture,  and  instead  of  the  knee- 
chest  position,  employed  what  is 
known  universally  as  the  ^ims  post- 
ure. 

While  Sims  was  thus  working  out 
to  perfection  the  details  of  his  oper- 
ation, Gustave  Simon,  of  Darmstadt, 
Germany,  was  also  employing 
his  mechanical  skill  and  inge- 
nuity in  endeavors  to  relieve 
the  same  distressing  affliction. 
The  results  of  his  labors,  and 
the  details  of  his  operation, 
were  given  to  the  profession 
in  1862,  although  he  had  pre- 
viously published  an  article 
on  the  subject  in  1854.  He 
placed  the  patient  in  an  ex- 
aggerated lithotomy  posi- 
tion ;  exposed  the  fistula 
by  a  duck-bill  speculum 
of  his  own  device,  and 
by  means  of  lateral  retrac- 
tors, vivified  the  edges  with 
a  knife,  regardless  of  en- 
croachments upon  the  blad- 
der membrane,  and  used 
silk  sutures  in  uniting  the 
edges.  When  much  strain 
was  expected,  he  employed 
a  row  of  deep  sutures  far 
from  the  edge  to  hold  the 
parts,  and  a  row  of  super- 
ficial sutures  to  obtain  nice 
approximation  of  the  edges. 
He  allowed  his  patients  to 
sit  up  and  pass  urine  naturally,  when  possible.  Simon 
also  devised  and  practised  what  he  called  Kolpokleisis, 
in  cases  in  which  the  fistula  itself  could  not  be  closed. 
This  consisted  in  completely  occluding  the  vagina  by 
denuding  a  surface  on  the  anterior  and  posterior  wall  of 
the  vagina  below  the  fistula,  and  uniting  them  by  suture. 
This  made  a  common  receptacle  for  the  urine  and  men- 
strual blood. 

Intimately  associated  with  the  operation  for  repair  of 
fistulse,  both  in  this  country  and  abroad,  is  the  name  of 
Bozeman.  He  is  a  strong  advocate  of  long  and  complete 
preparatory  treatment  and  the  use  of  the  button  suture. 

^^^^^       The  latter  consists  of  a  strip 

d     .MnrtrmwrT/      ^t>)W/f^uriK    of  sheet  lead  nicely  cut  and 
/'  '\  moulded  to  fit  the  tissues 

in  each  individual  case. 
This  is  perforated  with  a 
row  of  holes  along  the  me- 
dian line,  through  which 
the  silver  sutures  are  drawn 
and  made  fast  by  perforat- 
ed shot  (Fig.  5101).  This, 
it  is  claimed,  acts  like  a  splint,  and  so  favors  healing  by 
preventing  motion.  It  has  the  disadvantage,  however,  of 
concealing  the  wound,  preventing  the  nice  adjustment  of 
the  edges,  and  the  tightening  or  loosening  of  each  indi- 
vidual stitch  which  is  afforded  by  twisting  the  wire.  He 
employs  a  peculiar  speculum  invented  bj'  himself,  and  a 
contrivance  for  sustaining  the  patient  in  the  knee-chest 
posture  when  under  ether  (Figs.  5102  and  5103). 


Fig.  5107.— Denuding  with  Knife. 
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Fig.  5108, — Showing  Direction  of 
Incision,  a,  Bladder  membrane  ; 
by  vaginal. 
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His  method  yields  most  favorable  results  in  his  own 
hands,  but  is  too  complicated  for  the  general  practi- 
tioner. 

Dr.  Bozeman  is  a  vigorous  opponent  of  the  operation 
of  Kolpokleisis  as  practised  by- 
Simon.  He  claims  that  in 
many  cases  where  this  was  re- 
sorted to  by  Simon,  a  suflS- 
ciently  long  and  persistent 
course  of  preparatory  treat- 
ment would  have  enabled  the 
patients  to  be  relieved  with 
entire  restoration  of  bladder 
and  marital  functions.  Kolpo- 
kleisis, even  in  cases  that  resist 
all  other  efforts  at  relief,  is 
only  a  delusion.  It  may  keep 
the  patient  dry,  and  thus  af- 
ford relief  for  a  sliort  time  ; 
but  unfortunate  consequences 
always  attend  the  retention  of 
urine  in  a  pouch  thus  formed 
when  complete  drainage  is  not 
secured.  The  urine  decom- 
poses, calculi  form,  and  a  cys- 
titis may  be  established  that, 
sooner  or  later,  leads  to  disease 
of  the  kidney,  uraemia,  and 
death.  Dr.  Emmet  insists  that 
Kolpokleisis  should  never  be 
resorted  to  under  any  circum- 
stances. 

The  man  that  has  done  the 
most  to  popularize  operation 
for  fistula  in  this  country, 
while  claiming  no  originality 
in  the  matter,  is  Dr.  Emmet. 

Frequency  of  Fistula. — No 
statistics  can  be  given,  show- 
ing the  frequency  of  this  ac- 
cident.    There  is  no  hesitancy 
in  saying  that  it  is  a  rare  condi- 
tion, and,  if  the  experience  of 
New  York  gynecologists  is  an 
index  of  experience  through- 
out the  country  and  the  world, 
it  is  becoming  more  and  more 
infrequent.     The  Woman's 
Hospital,  in  New  York  City, 
was  established  primarily  for 
the  express  purpose  of 
relieving  fistulse,   and 
its  early  history  bears 
record  of  few  cases  of  a 
different  nature.    Dur- 
ing the  first  five  or  six 
years  of  its  existence 
it   was    customary    to 
have  two  or  three  op- 
erations each  week  for 
relief    of  fistulse.     At 

the  present  time  scarcely  that  number  can  be  seen  there 
in  a  year. 

This  change  is  due  to  two  causes  :  First,  the  operation 
has  become  so  popularized  that  when  such  accident  does 

occur,  the  local 
physician  repairs 
the  injury  ;  sec- 
ond, the  prompt 
application  of 
forceps  in  cases 
of  difficult  labor 
T)r6VGnts  its  oo- 
FiQ.  5110.— Direction  of  Needle,  ad.  Bladder  i,,rrpnrp  What 
membrane  ;  c  6,  vagina.  Lui  Fence,    vvnai- 

ever  abuses  and 
injuries  may  attend  the  too  frequent  and  too  early  use 
of  forceps  in  parturition,  all  authorities  are  now  agreed 
that  their  timely  use  is  most  efficient  in  preventing 
fistulse.     "Authors  are  disposed  to  attribute  the  ac- 


FiQ.  B109.— Needles  and  Needle-holder. 
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5111. — Emmet's  Nee- 
dle-holder. 


cident  of  vesico-vaginal  fistula  in  many  cases  to  the  awk- 
ward use  of  obstetric  forceps  ;  but  from  careful  analysis 
of  these  cases,  and  my  own  expe- 
rience, I  am  well  satisfied  that  for 
one  case  thus  produced  their  ju- 
dicious application  has  prevented 
it  fifty  times  "  (Sims).  "  I  do  not 
hesitate  to  state  that  I  have  never 
met  with  a  case  of  vesico-vaginal 
fistula  which,  without  doubt,  could 
be  shown  to  have  resulted  from 
instrumental  delivery"  (Emmet). 

Treatment. — Methods  of  Cure. 
Spontaneous  Cure.  Small  fistulse 
will  frequently  close  without  any 
interference,  through  the  process 
of  Iiealing  and  granulation.  The 
smaller  the  fistula  the  greater  the 
probability  of  such  an  occurrence. 
This  process  of  nature  can  be  en- 
couraged and  hastened  by  proper 
attention  to  cleanliness.  The 
constant  drainage  of  the  bladder, 
too,  by  self-retaining  catheter,  as- 
sists greatly  this  spontaneous  cure. 
Any  procedure  that  maintains  a 
constant  healthy,  granulating  pro- 
cess along  the  edge  of  the  fistula 
tends  to  recovery.  Corradi  cites 
a  case  of  his,  recorded  by  Jenks, 
which  for  a  year  had  resisted  all 
methods  of  treatment,  even  Sims' 
operation.  He  thereupon  had  a 
gold  button  with  double  facets 
made  to  fit  the  fistula.  The  but- 
ton was  inserted  so  that 
en  one  facet  was  in  the  blad- 
der, the  other  in  the  va- 
gina. Micturition  was 
immediately  established,  and  not  a  single  drop 
of  urine  passed  any  longer  by  the  vagina.  For 
five  years  the  woman  wore  this  button  without 
experiencing  any  inconvenience.  Then  by  ac- 
cident the  button  dropped  out,  and  the  urine 
continued  to  pass  entirely  by  the  urethra.  A 
few  days  afterward  Corradi  examined  the  pa- 
tient, but  found  no  fistula.  In  this  case  the 
stimulus  of  the  button  had  encouraged  granula- 
tion till  it  had  reached  up  over  the  head  of  the 
facet  that  was  in  the  bladder,  while  the  button 
was  sloughing  out  below. 

Caustics. — For  many  years  caustics  were  the 
chief  reliance  in  the  cure  of  fistulse.  As  late  as 
1839,  Dupuytren  declared  that  sutures  were  of 
no  avail  against  the  injurious  influence  of  the 
urine  on  the  wound,  and  nothing  but  the  actual 
cautery  was  sufficient  to  excite  the  necessary 
degree  of  action  in  the  edges  of  the  fistula  to 
produce  a  full  granulation.  All  the  caustic 
acids,  caustic  potash,  nitrate  of  silver,  and  the 
actual  cautery  were  employed.  In  cases  of  ex- 
tremely small  fistulse  the  cautery  will  frequently 
effect  a  cure.  Nitrate  of  silver  is  the  Mst  ap- 
plication. It  is  also  frequently  resorted  to  with 
success  to  complete  the  cure  after  suture,  when 
an  opening  has  been  left  in  the  angle,  or  points 
along  the  Tine  of  union  have  failed  to  unite.  In 
such  cases  frequent  application  should  be  made 
and  continued  till  strong,  healthy  granulation 
has  been  produced.  After  that  cauterize  less 
frequently ;  allow  the  granulations  to  accom- 
plish what  they  can  before  burning  them  again. 
Preparatory  Treatment. — It  is  important  that 
the  general  health  of  the  patient  should  be  in 
as  good  condition  as  may  be.  But  one  need 
not  wait  too  long  for  this.  The  local  condition 
of  the  parts  is  still  more  important.  Before 
operating,  the  edges  of  the  fistula  and  surrounding  parts 
must  be  put  into  as  healthy  condition  as  it  is  possible  to 
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get  them.  Sitz-baths,  hot-water  douches,  and  the  most 
scrupulous  methods  of  personal  cleanliness  should  be 
employed.  All  incrustations  of  urinary  salts, 
whenever  found,  are  to  be  gently  removed  by 
streams  of  warm  water,  a  cotton  swab,  or 
picked  off  with  the  dressing-forceps.  The  ex- 
coriated surface  beneath  is  then  brushed  over 
with  a  solution  of  nitrate  of  silver.  This  must 
be  persisted  in  two  or  three  times  a  week,  and 
in  the  meantime  the  parts  kept  thoroughly 
protected  from  the  urine  by  an  ointment. 
The  most  efficient  ointment  for  this  purpose 
is  that  given  by  Bartholow,  under  the  head  of 
Boracic  Ointment.  "  Take  of  boracic  acid, 
finely  levigated,  one  part  ;  white  wax,  one 
part;  paraffin,  two  parts;  almond  oil,  two 
parts.  Melt  the  wax  and  paraffin  by  heating 
with  the  oil,  and  stir  the  mixture  briskly, 
along  with  the  boracic  acid  powder,  in  a  warm 
mortar,  until  the  mixture  thickens.''  When 
required  for  use,  a  certain  amount  of  it  should 
be  rubbed  up  with  a  little  vaseline  or  glycerine. 
It  should  be  used  quite  stiff,  so  that  it  may 
form  a  coating  over  the  inflamed  and  delicate 
surfaces.  With  careful  attention  to  cleanli- 
ness, and  constant  use  of  this  ointment,  I  have 
.  kept  patients  with  artificial  fistulse  entirely 
free  from  abrasions,  excoriations,  or  irritation. 
All  cicatricial  bands  stretching  across  the 
vagina,  obstructing  the  view,  narrowing  the 
canal,  or  distorting  the  relations  of  the  parts, 
must  be  thoroughly  obliterated.  This  is  ac- 
complished by  nicking  or  cutting  them  here 
and  there  along  their  course,  and  causing  their 
absorption  by  pressure.  When  these  constrict- 
ing bands  exist  across  the  posterior  wall,  reach- 
ing up  on  to  the  sides  of  the  vagina,  they 
^  T'v^sthig^  can  be  put  upon  the  stretch  by  placinf 
tongs.  one  or  two  fingers  in  the  rectum  anc 
the  thumb  in  the  vagina.  Then,  with 
a  pair  of  blunt  scissors  in  the  right  hand,  each 
band  is  snipped  or  cut  superficially  at  several 
places,  and  the  pressure  of  the  thumb  increased 
to  tear  the  tissue  still  deeper.  This  avoids  the 
haemorrhage  that  would  be  produced  by  the  deep 
incisions  of  a  knife.  When  the  bands  cannot  be 
reached  in  this  way,  a  speculum  must  be  inserted 
and  pressure  made  here  and  there  with  a  depressor 
to  bring  the  bands  into  view — when  the  same  pro- 
cess of  snipping  is  repeated.  To  keep  these  bands 
on  the  stretch  and  stimulate  absorption  by  pressure, 
a  "  Sims  glass  plug,"  or  "  Bozeraan  dilator  "  (Fig. 
5104),  is  immediately  inserted,  and  held  in  place 
by  a  layer  of  cotton  and  a  T-bandage. 

This  plug  or  dilator  can  be  procured  of  any 
size,  and  must  be  adapted  to  each  individual 
case.  It  should  be  large  enough  to  distend  well 
the  parts.  Its  presence  occasions  some  distress, 
which  may  be  relieved  by  anodynes.  During  the 
healing  process  the  patient  is  kept  in  bed,  and  the 
plug  kept  as  constantly  in  place  as  the  circum- 
stances will  permit.  It  should  be  removed  at 
stated  intervals  to  permit  of  carbolized  douches, 
and  well  smeared  with  carbolized  vaseline  before 
being  reintroduced.  At  the  expiration  of  ten  days 
or  two  weeks,  if  the  parts  are  not  sufficiently  pli- 
able and  the  vagina  roomy  enough  to  permit  the 
easy  performance  of  the  operation,  the  process  is 
to  be  repeated. 

If  cicatricial  bands  do  not  exist,  but  the  canal 
is  narrowed  through  loss  of  tissue,  and  the  edges 
of  the  fistula  so  drawn  apart  that  they  cannot  be 
brought    into   apposition,  longitudinal   incisions, 
three  or  four  in  number,  parallel  to  the  long  di- 
ameter of  the  fistula,  should  be  made  through  the   ,^^^ 
membrane  of  the  vagina  with  a  knife,  and  the   |i,ieid 
dilator    or    plug    inserted    as    described    above. 
Sometimes  this  becomes  a  very  painful  and  tedious  prO' 
cess,  but  is  absolutely  essential  to  success. 


fin 


Fia.  5115. 

ing  the  Wire. 


Sims'  Operation. — The  patient,  properly  dressed  and 
protected  by  covering,  is  placed  in  Sims'  posture.  It  is 
well  to  have  two  nurses  and  two  assistants.  One  nurse 
holds  the  speculum  and  elevates  the  buttock  ;  the  other 
attends  to  the  sponges.  One  assistant  administers  ether  ; 
one  assists  in  the  operation  and  does  the  sponging.  The 
instruments  required  are  :  Sims'  speculum,  long-handled 
left  and  right  curved  scissors  (Emmet's 
y^  cervix  scissors  are  usually  sufficient),  a 

V  LmaoDS  long-handled  knife  with  narrow  blade, 
•■  n!8."""""'.""""»  {.(^q  qj.  tjjree  tenacula,  needles,  and  nee- 
dle-holder, counter-pressure  hook  and 
fork,  twisted  silk  for  carrying  thread. 
No.  27  or  28  silver  wire,  twisting  tongs, 
wire-shield,  sponge  holders,  and  sponges 
(see  accompanying  cuts). 

The  steps  in  the  operation  can  be  com- 
prised under  three  heads  :  First,  denud- 
ing or  vivifying  the  edges  of  the  fistula; 
second,  introducing  the  sutures ;  third, 
adjusting  the  edges  and  fastening  the 
sutures. 

Denuding. — The  line  of  union  should 
be,  as  nearly  as  possible,  in  the  long  axis 
Ad'  Bt-  °^  "^^  vagina  ;  but  more  important  still 
-  '"^  is  it  that  the  margins  be  drawn  together 
in  the  line  of  least  traction  or  resistance. 
The  margin  of  the  fistula  is  caught  with  a  tenaculum  at 
any  selected  point,  and  a  strip  of  tissue  removed  with 
the  scissors  or  knife. 

It  is  a  good  plan  to  make  this  strip  of  tissue  encircle  the 
entire  fistula  without  cutting  or  breaking  it.  Then  you 
are  sure  of  obtaining  a  perfectly  clean  surface.  When  the 
vesical  mucous  membrane  is  included  in  this  denudation 
there  is  apt  to  be  troublesome  haemorrhage.  Sims  there- 
fore advised  that  this  be  care- 
fully avoided  ;  the  incision 
taking  the  direction  of  the 
dotted  lines,  as  in  Fig.  5108, 
a  being  the  vesical  mem- 
brane and  b  the  vaginal. 
If  the  removal  of  one  strip 
gives  sufficiently  wide 
surface  to  afford  firm 
union,  the  wound  is 
ready  for  the  sut- 
ures. 

Ordinarily,  how- 
ever, it  is  neces- 
sary to  take  off  a 
second  or  third 
strip  outside 
this,     on     the 
mucous  mem- 


Pio.  5116.— Twisting  the  Wires.     (Savage.) 

brane  of  the  vagina,  to  get  as  broad  a  surface  of  union  as 
may  be. 

At  each  end  of  the  fistula  the  denudation  must  be 
made  to  terminate  in  an  acute  angle  by  extending  the 
denudation  out  to  a  point  on  the  vaginal  membrane. 
This  avoids  all  puckering  of  tissues  when  the  sutures 
are  tightened,  and  thus  prevents  the  little  orifices  that 
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Otherwise  are  apt  to  result  at  either  end  of  the  line  of 
union.  Should  any  troublesome  haemorrhage  occur,  it 
can  usually  he  controlled  by  hot  sponges,  torsion,  press- 
ure, or  ligature.  To  exert  pressure.  Dr.  Emmet  recom- 
mends pushing  the  centre  of  a  handkerchief,  or  any  thin 
cloth,  through  the  fistula,  then  packing  cotton  into  the 
sac  thus  formed  in  the  bladder  till  the  mass  is  too  large 
to  be  drawn  through  the  opening.  Now,  by  pulling  on 
the  corners  of 
the  handker- 
chief, any  degree 
of  pi'cssure  can 
be  made.  An- 
other device  of 
Dr.  Emmet  is  to 
pass  a  suture 
from  the  vagina 
through  the  sep- 
tum into  the 
bladder,  at  some 
distance  from 
the  margin  of  the 
fistula,  and  out 
into  the  vagina 
again,  thus  sur- 
rounding the  of- 
fending vessel,  and  ligating  it  temporarily  in  the  tissues. 
Care  must  be  taken  in  doing  this  to  avoid  ligating  a 
ureter.  If  the  mouth  of  the  bleeding  vessel  can  be 
caught,  there  is  no  positive  objection  to  ligating  with 
fine  silk  or  catgut ;  but  any  foreign  body  between  the 
lips  of  the  wound  is  to  be  avoided  if  possible. 

Introducing  the  Sutures.-^T'iie  needle  may  be  either 
straight  or  slightly  curved,  and  from  one-half  to  one 
inch  in  length.  It  is  armed  with  a  double  carrying 
thread  of  fine  silk  about  six  inches  long,  into  which  the 
silver  wire  of  the  same  length  is  hooked  and  made  fast. 
The  wire  should  be  sharply  bent  over  the  thread  and 
passed  at  that  point  with  forceps,  to  make  as  slight  a  re- 
sisting point  as  possible  in  passing  through  the  tissues. 

It  is  well  to  begin  suturing  at  the  most  distant  angle 
of  the  fistula.    Here  the  tissue  is  caught  up  with  a  tenac- 


Pio.  5117.  — stitch 
before  Shoulder- 
ing.    (Mund6.) 


Fio.  B118.  — Stitch  after 
being  Shouldered. 
(Mund4.) 


termined,  counter-pressure  is  made  just  beyond  with  the 
blunt  or  counter-pressure  hook.  This  facilitates  the 
passage  of  the  needle,  and  prevents  straining  of  the  tis- 
sues. The  needle  is  thus  pushed  through  as  far  as  the 
grip  of  the  needle-holder  will  allow.  Then  it  is  caught 
at  the  point  and  drawn  through  while  the  counter-press- 


Pio.  B119.— Patient  in  Position.    (Simon.) 


ulum  and  the  needle  inserted  at  about  one-fourth  of  an 
inch  from  the  margin  of  the  denudation,  and  directed 
through  the  tissues  so  that  it  will  come  out  just  at  the 
edge  of  the  bladder  mucous  membrane. 

Puncturing  the  vesical  membrane  causes  hsemorrhage 
at  the  time,  and  may  result  in  a  permanent  leak  hole.  As 
soon  as  the  point  at  which  the  needle  is  to  emerge  is  de- 


FlG.  5120. — Simon's  Speculum. 

ure  is  still  applied.     The  needle  is  then  inserted  at  the 

point  corresponding  to  its  exit  on  the  edge  of  the  bladder 

membrane,  on  the  opposite  side  of  the  fistula,  and  directed 

through  the  tissues  till  it  makes  its  appearance  through 

the  vaginal  membrane  one-fourth  of  an  inch  from  the 

margin  of  the  fistula.     The  counter-pressure  is  applied 

as  before.     The  needle,  with  carrying  thread  and  silver 

■wire,  is  now  drawn  through  till  the  ends  of  the 

wire  can  be  grasped  on  both  sides.     If  the  tissues 

are  delicate  and  there  is  danger  of  tearing  them,  it 

is  well  to  support  the  thi'ead  as  it  is  drawn  through 

vrith  a  Sims  fork.     But  the  wire  must  not  be  drawn 

into  the  tissues  till  the  needle  has  been   passed 

through  both  sides,  and  then  it  is  to  be  slid  through 

both   sides  at  the  same  time.     Otherwise  it  gets 

badly  kinked.     The  ends  of  the  wire  are  twisted 

together  one  or  two  turns,  and  held  out  of  the  way 

by  the  assistant.     In  this  way  the  stitches  are  passed 

one  after  the  other  from  one-fourth  to  three-eighths 

of  an  inch  apart,  and  as  evenly  in  all  respects  as  it 

is  possible  to  get  them. 

Securing  the  Stitches. — Commencing  again  at  the 
remoter  angle  of  the  fistula,  both  ends  of  the  first 
wire  are  grasped  firmly,  two  or  three  inches  from 
the  tissues,  with  the  twisting-tongs,  and  sufficient 
tension  made  to  draw  the  suture  taut.  With 
slight  pressure  of  the  tenaculum  the  wire  of  either 
side  is  now  bent,  near  the  tissues,  at  a  sharp  angle, 
till  it  meets  the  wire  of  the  opposite  side  directly  over  the 
line  of  union  that  is  to  be  formed.  The  shield  is  slid 
down  the  wire  and  firmly  pressed  against  the  tissue, 
while  sufficient  strain  is  put  upon  the  wire,  by  pulling,  to 
bring  the  edges  of  the  wound  into  firm  apposition. 
While  this  tension  is  still  maintained,  the  wire  is  bent 
over  the  shield  and  twisted  down  to  the  tissue.     The 
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shield  is  now  removed  to  see  whether  this  suture  holds 
the  edges  in  close  and  exact  apposition.  If  not,  the  shield 
is  reapplied  and  one  or  two  more  twists  are  given  to  the 
wire.  Or  if  too  tight,  and  strangulation  or  cutting  of  the 
A  .  „  ."  tissues  threatens,  the  tension 
WiiiiP  ''''  '  ^   can  he  relaxed  by  giving  the 

wire  one  or  two  turns  in  the  op- 
posite direction.  And  in  this 
lies  the  advantage  of  securing  silver  wire  by 
twisting  rather  than  by  clamp,  button,  or  shot. 
The  sutures  are  now  shouldered  by  catch- 
ing the  loop  of  the  stitch  with  a  tenaculum 
at  the  point  of  exit  from  the  tissue,  and  pull- 
ing at  a  right  angle  to  the  line  of  the  fistula, 
first  on  one  side  and  then  on  the  other,  so 
that  the  wire  is  bent  at  a  right  angle  when  it 
comes  out  of  the  tissue,  and  lies  flat  across 
the  face  of  the  wound. 

The  twisted  end  is  now  bent  at  a  right  an- 
gle over  a  tenaculum,  flat  upon  the  vaginal 
membrane,  and  cut  off  about  half  an  inch 
long.  It  is  customary  to  turn  the  twisted 
end  thus  alternately  one  side  and  the  other. 

When  the  sutures  have  all  been  disposed 
of  successively  in  this  manner,  the  wound 
should  be  thoroughly  inspected  and  all  evert- 
ed points  carefully  tucked  in  with  a  tenac- 
ulum, and  all  inverted  points  of  mucous 
membrane  turned  out.  This  completes  the 
operation.  But  before  the  patient  is  removed 
from  the  table  the  bladder  should  he  care- 
fully inspected  bypassing  a  catheter.  Any 
blood-clots  discovered  must  be  dissolved  by 
an  alkaline  solution  and  washed  out ;  any  ac- 
PiG.  5121.—  tive  hsetnon'hage  controlled  by  hot  water  or 
trSr        ice-water  injections. 

The  self-retaining  catheter  is  now  placed  in 
position,  and  the  patient  put  to  bed  with  a  narrow  dish 
between  her  thighs  to  catch  the  urine.  The  catheter 
should  be  removed  and  thoroughly  cleansed  every  night 
and  morning,  and  a  vaginal  douche  administered  at  least 
once  a  day.  The  bowels  may  be  kept  constipated  till 
after  the  fifth  day,  or  an  evacuation  obtained  daily  by 


Fig,  5122. — Fistula  as  shown  by  Simon's  SpecnlQm. 

Hunyadi  water  or  other  laxative.  It  was  Dr.  Sims'  cus- 
tom to  keep  the  bowels  quiet.  The  patient  is  kept  upon 
her  back,  and  pain  is  relieved  by  opium  or  morphine. 
The  sutures  may  be  removed  upon  the  eighth,  tenth,  or 


twelfth  day,  according  to  the  relative  vitality  of  the 
patient,  and  the  healing  qualities  of  the  tissues. 

Care  must  be  exercised  not  to  pull  the  wound  apart 
in  removing  the  sutures.  Catch  the  twisted  end  with 
the  twisting-tongs,  and  straighten  it  up  gently  to  a 
right  angle  with  the  surface.  In  doing  this,  the  loop 
of  the  suture  will  rotate  in  the  tissues  and  bring  a  bright 
point  of  it  into  view,  when  it  can  be  easily  snipped  with 
wire  scissors.  The  view  is  facilitated  by  making  slight 
pressure  on  the  tissues  with  the  points  of  the  scissors  at 
the  point  of  exit  of  suture.  In  drawing  the  suture  out, 
force  should  be  directed  in  such  a  way  that  the  tissues 
are  constantly  pressed  toward  the  line  of  union,  and  not 
dragged  away  from  it. 

Some  cases  require  several  operations  to  effect  a  cure, 
but  slight  points  of  non-union,  either  at  the  angles  or 
along  the  line,  may  be  made  to  heal  by  touching  them 


Fig.  5123.— Fistula  shown  with  Retractors  and  Staff.    (Simon.) 

frequently  with  the  stick  of  nitrate  of  silver  and  by  keep- 
ing the  catheter  in  the  bladder. 

Simon's  Operation. — It  will  not  be  necessary  to  describe 
so  minutely  Simon's  operation,  but  simply  to  speak  of 
the  main  points  in  which  it  differs  from  the  Sims  opera- 
tion, and  illustrate  them  by  the  accompanying  cuts. 
Simon  worked  along  the  same  lines  of  procedure  that 
Roonhuysen  described,  and  not  only  attained  great  suc- 
cess in  his  operations,  but  caused  it  to  be  adopted  among 
his  German  confreres  as  the  standard  operation.  The 
characteristic  features  of  Simon's  operation  are  these  : 
First,  he  employs  an  exaggerated  lithotomy  position,  pa- 
tient on  back,  hips  elevated.  Second,  instead  of  avoiding 
the  vesical  membrane,  he  intentionally  incises  it  if  the 
edges  contain  much  cicatricial  tissue.  Third,  he  re- 
pudiates the  superiority  of  silver  wire,  and  uses  silk. 
Fourth,  he  employs  no  stationary  catheter,  and  allows 
the  patient  to  void  her  urine  if  possible.  Fifth,  the 
bowels  are  kept  in  a  relaxed  state  to  avoid  straining, 
diet  is  not  restricted,  and  patient  is  not  necessarily  con- 
fined to  bed. 

Position  of  the  Patient. — The  breech-back  (Steiss-Ruck- 
enlage)  position  is  attained  by  elevating  the  hips  and  flex- 
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ing  the  legs  over  the  belly,  so  that  the  breech  becomes  the  most  project- 
ing part.  If  the  fistula  is  situated  high  iu  the  vagina,  the  hips  must 
he  well  elevated,  and  the  thighs  flexed  as  much  as  possible.  The 
lower  the  fistula  is  situated  in  the  vagina,  the  less  the  degree  of  ele- 
vation and  flexure  necessary.  Whenever  it  is  possible  to  expose  the 
fistula  well  by  tractioQ  upon  the  cervix,  either  by  forceps  or  threads 
passed  through,  the  speculum  is  dispensed  with,  and  only  side  re- 
tractors are  used,  with  a  staff  through  the  urethra  to  steady  the  parts. 
When  this  is  not  practicable  he  uses  specula  devised  by  himself. 
These  consist  of  an  anterior  and  posterior  speculum,  and  two  side 
retractors  (Pig.  5120). 

Vivifying  ilie  Edges. — The  Simon  method  carries  the  incision  deep 
enough  to  extirpate  all  cicatricial  tissue,  making  a  funnel-shaped  ex- 
cavation, and  includes  all  the  tissues  down  through  the  vesical  mu- 
cous membrane.     Simon  prefers  the  knife. 

Sutures. — When  the  fistula  is  small  a  single  line  of  silk  sutures  is 
used.  In  the  larger  fistulas  every  second  or  third  stitch  is  made  a 
sustaining  suture,  and  is  passed  at  considerable  distance  from  the 
edge,  thus  including  enough  tissue  to  support  the  line  of  union  and 
take  the  strain  off  the  more  superficial  (uniting)  sutures.  This  he 
called  his  double  line  of  sutures.  It  is  of  very  little  importance 
whether  the  suture  goes  through  the  vesical  membrane  or  not.  But 
care  must  be  taken  to  prevent  the  membrane  being  inverted  and 
caught  between  the  edges  of  the  wound. 

After-treatment. — The  patient  takes  any  position  in  bed  that  she 
desires.  She  passes  urine  normally  whenever  she  feels  the  desire, 
eitlier  lying  upon  a  bedpan,  sitting  up,  or  getting  on  the  hands  and 
knees.  If  urination  is  impossible  without  too  much  straining,  the 
catheter  is  passed  at  proper  intervals.  A  daily  vaginal  douche  is 
given,  and  the  bowels  are  kept  open.  Vesical  tenesmus  is  relieved 
by  sedatives.  Silk  sutures  cannot  be  left  as  long  in  place  as  silver 
wire.     They  should  be  removed  from  the  sixth  to  the  eighth  day. 

General  Bemarks. — The  principles  and  methods  established  by  these 
great  teachers,  Sims  and  Simon,  can  be  followed  successfully  in  all 


Fig.  5134. — Sutures  in  Place. 


Fig.  5125. — Lines  of  Sutures  to  close  Fistula  shown  in 
Fig.  6124. 

cases.  Succeeding  operators  have  modified 
many  details,  or  combined  into  a  success- 
ful procedure  some  of  the  features  of  each. 
Each  operator  follows  his  own  fancy  in  re- 
gard to  the  needle  or  needle-holder  which  he 
shall  use,  and  the  material  of  which  his  liga- 
tures shall  be  made.  Chinese  silk,  silver 
wire,  iron  wire,  silkworm  gut,  and  chromi- 
cized  catgut  are  used  indifferently  ;  but  in 
large  fistulse,  and  those  so  situated  that  they 
cannot  be  reached  easily  to  fasten  the  liga- 
tures, silver  wire  is  preferable. 

There  is  no  department  of  plastic  surgery 
which  gives  so  great  scope  for  the  ingenuity 
of  the  operator  as  that  of  fistulse.  Each  case 
is  a  problem  per  se,  and  demands  its  own 
special  and  individual  treatment.  No  case 
should  be  undertaken  without  careful  study 
of  all  the  factors  that  are  involved  in  its  suc- 
cessful treatment.  Where  one  or  more  fistu- 
lse exist  near  the  neck  of  the  bladder,  there  is 
apt  to  be  stricture  of  the  urethra,  which  must 
be  relieved  before  any  attempt  is  made  to 
close  the  fistula. 

In  cases  that  involve  loss  of  tissue  at  the 
lower  portion  of  the  vagina,  extending  to  one 
or  botli  rami,  there  may  not  be  enough  tissue 
between  the  fistula  and  bone  for  the  passage 
of  the  sutures.  In  sucli  cases  the  tissue  can 
be  dissected  up  from  the  bone  to  a  suflBcient 
extent  to  give  holding  ground  for  the  sutures, 
or  a  flap  may  be  dissected  off  the  vagina 
above  and  brought  around  to  cover  the  open- 
ing. Jobert  was  the  most  skilful  operator  in 
the  use  of  flaps,  which  he  procured  from 
other  portions  of  the  vagina,  from  the  labia, 
or  even  the  buttocks  and  thighs. 

In  vesico-utero- vaginal  fistulse,  where  it  is 
possible,  only  the  anterior  lip  of  the  cervix 
uteri  should  be  utilized  to  close  the  opening ; 
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but  in  some  cases  it  is  found  necessary  to  stitch  the  pos- 
terior lip  to  the  anterior  border  of  the  fistula,  thus  turn- 
ing the  OS  uteri  into  the  bladder.  Menstruation  then 
occurs  through  the  bladder,  and  conception,  as  a  rule, 
becomes  impossible. 

In  vesico-uterine  flstulse.  Dr.  Emmet  boldly  slits  up 
the  cervix  till  he  reaches  the  fistulous  opening,  thus,  as 
he  claims,  reproducing  the  original  lesion.  The  fistulous 
tract  is  then  denuded  and  the  entire  wound  closed  by  sut- 
ures, as  in  trachelorrhaphy.  Urethro-vaginal  fistulae  are 
perhaps  the  most  difficult  to  deal  with.  Landau  recom- 
mends excising  an  oval  piece  from  the  vesical  and  vaginal 
wall,  thus  producing  a  vesico-vaginal  fistula  into  the  up- 
per angle  of  which  the  ureter  opens.  Then  the  fistula 
is  to  be  closed  by  sutures  which,  at  the  upper  angle, 
shall  only  include  the  vaginal  membrane.  If  the  urine 
is  successful  in  forcing  its  way  into  the  bladder  in  spite 
of  the  partial  constriction  of  the  ureter  which  may  oc- 
cur from  the  stitches,  it  will  continue  to  do  so.  There 
is  no  danger  of  occlusion  by  granulation,  for  the  flow 
through  the  ureter  is  constant.  Another  device  for 
securing  a  patulous  condition  of  the  ureter  is  to  pass  an 
elastic  catheter  from  the  vagina  into  the  ureter,  and  pass 
the  lower  end  out  through  the  bladder  and  urethra.  The 
uncovered  portion  of  the  catheter,  as  now  seen  through 
the  vagina,  is  to  be  covered  with  the  vaginal  mucous 
membrane  and  the  lower  urethral  wall. 

Occasionally  a  case  presents  herself  where  there  has 
been  such  extensive  loss  of  tissue  that  all  hope  of  clos- 
ing the  fistula  is  in  vain.  The  question  of  closing  the 
vagina  (kolpokleisis)  then  arises. 

This  is  to  be  adopted  with  great  hesitation.  Indeed, 
in  this  country,  the  experience  of  the  best  operators  is 
opposed  to  it.  Continence  of  urine  may  be  obtained, 
but,  as  has  been  previously  expressed,  it  is  only  at  the 
risk  of  constant  vesical  tenesmus,  calculus,  chronic 
cystitis,  and  all  its  train  of  direful  consequences.  When 
the  base  of  the  bladder,  filled  with  intestines,  becomes 
inverted  and  protrudes  at  the  vulva,  Emmet  recommends 
that  enough  of  the  sides  of  the  vagina  be  united,  as  in 
kolpokleisis,  to  give  needed  support,  but  that  an  opening 
be  left  at  the  most  dependent  point  to  allow  of  free  drain- 
age. By  proper  attention  to  cleanliness  and  the  use  of 
rubber  urinals  for  females,  which  can  now  be  procured 
at  the  instrument-makers,  the  patient  can  be  made  very 
comfortable. 
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James  R.  Goffe. 

VISION,  BINOCULAR.  Our  eyes  are  surveying  in- 
struments, useful  to  us  because  they  enable  us  to  de- 
termine rapidly  and  with  considerable  accuracy  the 
position  of  other  bodies  in  space.  The  determination  of 
position  and  space  relations  is  the  province  of  geometry. 
By  the  use  of  polar  co-ordinates  we  are  able  to  describe 
and  define  the  position  of  any  point  or  series  of  points  ; 
and  in  this  way  we  can  describe  the  work  done  by  the 
eyes.  It  happens  also  that  in  this  way  we  can  best  show 
that  part  of  the  work  which  is  done  satisfactorily  by  one 


instrument  alone,  as  distinguished  from  that  part  which 
is  more  accurately,  more  rapidly,  and  more  vividly  done 
by  two  used  in  conjunction. 

The  position  of  any  point  in  space  is  known  if  its  dis- 
tance and  direction  from  another  given  point  is  known. 
Thus  (in  Fig.  5126),  if  we  take  O  as  the  origin  from  which 
to  measure  distances,  and  the  line  ^ 

O  A  as  the  "base  line"  from  ^\ 

which  to  estimate  direction,  only 
two  things  are  necessary  to  deter- 
mine the  position  of  any  point,  as 


Fig.  5126. 


P,  for  instance,  the  length  of  the  line  p,  and  the  size  of 
the  angle  &.  Now,  as  we  stand  at  the  point  O,  with  two 
eyes  at  our  service,  we  shall  find  that  one  of  them  is  ca- 
pable of  giving  us  very  precise  knowledge  of  the  size  of 
the  angle  a,  but  two  are  much  better  than  one  in  ena- 
bling us  to  correctly  estimate  the  length  of  the  line  p.  In 
other  words,  one  eye  alone  gives  us  direction,  while  two 
together  give  us  distance.  If  this  distinction  were  ab- 
solutely and  unreservedly  true,  a  person  with  only  one 
eye  would  see  everything  somewhat  as  on  a  painted  wall, 
at  whatever  distance  he  happened  to  imagine  it,  and  the 
visible  world  would  be  of  two  dimensions  ;  while  two 
eyes  would  give  the  added  quality  of  depth,  and  so  rec- 
ognize solidity.  On  this  account  we  speak  of  binocular 
vision  as  stereoscopic  vision.  But  it  is  not  true  that  we 
are  entirely  unable  to  appreciate  depth  by  the  use  of  one 
eye  alone.  It  is  only  true,  as  above  stated,  that  we  can 
appreciate  the  solidity  of  space  more  easily  and  more 
quickly  for  having  two  eyes,  and  it  seems  not  only  proper 
but  necessary  to  include  in  the  consideration  of  binocular 
vision  all  those  functions  that  are  carried  on  more  advan- 
tageously by  the  aid  of  two  eyes  than  would  be  possible 
with  one.  Narrower  limitations  would  rob  the  subject 
of  a  great  deal  of  the  interest  that  attaches  thereto.  It 
would,  indeed,  be  hard  to  define  the  function  of  a  pair  of 
eyes  as  distinguished  in  any  complete  and  absolute  way 
from  that  of  one,  and  it  is  somewhat  doubtful  if  the 
sensations  experienced  by  the  joint  action  of  both  differ, 
except  in  intensity,  from  those  which  are  due  to  one 
alone.  Hence  it  is  necessary  for  us  to  recognize  the  fact 
that  there  is,  in  nature  if  not  in  name,  such  a  thing  as 
uniocular  stereoscopic  vision,  and  to  examine  carefully 
the  methods  by  which,  through  the  sense  of  sight,  we  ob- 
tain our  knowledge  of  space  relationships,  whether  that 
knowledge  comes  to  us  through  the  instrumentality  of 
one  eye  or  of  two  in  combination.  First,  it  is  necessary 
for  us  to  obtain  a  clear  idea  of  what  is  meant  by  the 
word  projection,  as  it  is  used  in  explanation  of  the  act  of 
seeing.  This  word  projection  has  a  technical  significa- 
tion, but  as  often  used  it  covers  a  multitude  of  indefinite 
ideas,  and  is  supposed  to  carry  a  load  of  explanations  for 
which  it  is  entirely  inadequate.  Our  chief  difficulty 
comes  to  us  at  the  start,  and  it  is  in  not  being  able  to 
understand  how  an  irritation  produced  by  any  cause 
whatever,  acting  on  the  retina,  which  is  a  part  of  our 
body,  should  give  rise  to  phenomena  which  do  not  seem 
to  us  to  have  any  existence  in  ourselves,  but  to  be  situ- 
ated apart  from  us  in  space.  And  this  impression,  that 
the  thing  seen  is  entirely  separated  from  ourselves,  and 
connected  with  us  in  no  perceptible  way,  is  something  so 
immediate  and  obtrusive  that  we  are  not  inclined  to  think 
of  it  as  the  result  of  an  intellectual  process.  Neither  are 
we  satisfied  with  the  simple  assertion  that  the  mind  pro- 
jects the  retinal  image  forward  into  space.  The  state- 
ment is  probably  correct,  because  the  word  projection, 
used  here  in  a  technical  sense,  "  means  just  what  we 
mean  it  to  mean,"  but  as  an  explanation  it  needs  explain- 
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ing.  It  does  challenge  attention,  this  apparent  inversion 
of  the  common  order  of  events  by  which  a  sensation, 
seeming  to  have  existence  in  space,  is  traced  by  the  aid 
of  philosophy  to  a  disturbance  of  our  sensory  apparatus  ; 
whereas  tlie  general  rule  is  that  an  impression  made  on 
our  sensory  apparatus  can  only  be  followed  out  into 
space  by  the  aid  of  philosophy. 

This  faculty  of  projection  cannot  be  wholly  explained, 
but  it  can  be  classified  and  shown  to  be  exactly  the  same 
mental  process  by  which  we  locate  the  disturbances  of 
other  sensory  nerves,  as  of  touch,  or  taste,  or  hearing. 
When  we  consider  the  fact  that  many  of  the  explanations 
that  we  deem  satisfactory  are  merely  classifications,  we 
must  willingly  accept  this  for  the  time  being,  and  wait 
for  more  gratifying  results  until  we  have  bridged  the 
gap  that  separates  mental  from  material  processes. 

If  one  wishes  thoroughly  to  understand  a  machine,  let 
him  go  to  work  and  make  one  for  himself,  or  at  least  try 
to  do  so.  "We  cannot  make  an  eye,  but  we  can  plan  one, 
and  our  knowledge  of  the  processes  of  selection  and  de- 
velopment will  guide  us  in  the  choice  of  material  and 
methods,  and  after  we  have  finished  this  imaginary  in- 
strument we  may  hope  to  have  a  definite  idea  of  what  it 
will  do,  and  how  it  does  it. 

First,  however,  a  word  or  two  regarding  our  concep- 
tions of  space,  and  our  ability  to  locate  disturbances 
which  take  place  in  our  general  sensory  apparatus.  It  is 
highly  probable  that  our  ideas  of  space  are  acquired  from 
experimental  realization  of  the  amount  of  force  that  is 
required  to  move  us  or  our  organs  from  one  place  to  an- 
other in  response  to  our  volition.  Our  body  occupies 
space  because  one  part  of  it  refuses  to  let  another  part  of 
it  pass  through,  and  our  idea  of  its  shape  is  gained  from 
the  amount  of  force  which  is  required  to  move  one  part 
of  it  until  it  is  stopped  by  another  part,  and  until  we  ex- 
perience the  sensation  that  accompanies  the  change  of 
state  that  is  produced  by  these  exhibitions  of  force. 
Now,  our  abilit)'  to  locate  a  sensation  in  the  end  of  our 
little  finger  when  that  finger  is  pressed  upon,  means  that 
we  have  a  practical  knowledge  of  the  amount  of  force 
and  time  necessary  to  move  some  other  finger  until  it  in- 
terferes with  the  sensation  that  is  going  on  there,  and  the 
concomitant  knowledge  that  the  product  of  the  force  and 
time  necessary  to  alter  the  sensation  in  the  finger  pressed 
upon,  by  volition  directed  toward  its  movement,  is  prac- 
tically nothing.  We  do  not  mean  that  we,  as  highly  in- 
telligent beings,  have  tried  these  experiments  and  tabu- 
lated the  results  in  our  memory,  and  that  we  refer  to 
them  now  whenever  we  are  conscious  of  a  localized  sen- 
sation. But  we  mean  that  we  have  the  knowledge  thus 
gained,  and  can  use  it  accurately.  We  may  not  have 
gathered  it  all  in  by  our  own  personal  eflforts,  but  may 
have  inherited  it  from  our  remote  ancestors,  who  ac- 
quired it  gradually  while  ignorantly  resisting  the  pro- 
cesses of  selection.  But  that  we  have  it,  and  tfiat  it  was 
learned  by  experience,  we  do  not  doubt,  and  it  matters 
not  whether  it  was  our  own  experience  or  that  of  some- 
one else  who  left  to  us  the  results. 

Now,  after  a  word  or  two  in  regard  to  the  habits  of 
mind  by  which  knowledge  is  acquired  and  utilized,  we 
shall  be  ready  to  go  on  in  the  construction  and  develop- 
ment of  our  home-made  and  artificial  eye  in  such  a  way 
that  we  can  see  how  the  habit  of  projection  was  acquired, 
and  why  we  see  a  thing  where  it  is  instead  of  feeling  it 
upside  down  on  the  retina  ;  and,  last  of  all,  we  hope  to 
obtain  an  appreciation  of  what  we  owe  more  especially 
to  the  binocular  arrangement. 

There  are  certain  cells  in  the  brain  that  are  devoted  to 
reason  and  the  conscious  processes  of  thought  and  action. 
They  constitute  a  kind  of  "superior  court,"  in  which 
difficult  and  unprecedented  situations  are  considered  and 
acted  upon.  There  are  certain  other  cells  or  collections 
of  brain-tissue  that  receive  all  messages  from  the  periph- 
ery, and  transfer  them  to  that  part  presided  over  by  con- 
sciousness, from  which,  in  turn,  they  receive  orders  and 
execute  them  according  to  directions.  This  second  class 
of  cells  seem  to  have  a  certain  independent  ability  to  act 
of  its  own  accord,  and  to  take  an  independent  part  in 
the  management  of  the  animal  economy  ;  but  it  acts 


only  by  precedent,  as  a  court  of  common  law,  and  when 
messages  of  exactly  the  same  import  have  been  received 
a  certain  number  of  times,  the  answering  appreciation  of 
their  significance  takes  place  in  a  mechanical  way,, and 
the  necessary  orders  for  action  are  given  even  before 
there  has  been  time  for  the  transmission  of  this  intelli- 
gence to  the  cells  where  the  highest  processes  of  thought 
go  on.  Besides  all  this,  that  part  of  the  brain  first  men- 
tioned, after  a  certain  time  and  a  certain  amount  of  ex- 
perience, absolutely  refuses  to  take  cognizance  of  this 
routine  work.  At  first  it  merely  recognizes  the  action 
that  has  taken  place,  and  then  forgets,  and  after  a  while  it 
is  absolutely  unconscious  of  the  whole  routine,  accepts 
the  results  as  reliable,  and  pays  no  attention  to  the  detail 
by  which  they  were  collected. 

This  may  not  be  the  most  modern  and  elegant  way  of 
stating  the  laws  of  mental  physiology,  but  it  is  near 
enough  the  truth  for  our  present  purposes,  and  must 
be  remembered  while  we  watch  the  development  of 
the  eye  as  an  organ  specially  adapted  for  the  reception  of 
impressions  which  we  find  so  useful  in  giving  us  knowl- 
edge of  what  is  taking  place  in  that  part  of  space  which 
is  removed  from  immediate  contact  with  the  material  of 
which  we  are  made.  In  consideration  of  these  facts  the 
localization  of  a  sensation  in  space  is  no  more  to  be 
wondered  at  than  its  localization  on  some  part  of  our  body. 
The  fact  that  we  feel  at  the  end  of  our  finger  means  that 
the  sensation  which  is  there  located  has  come  to  us  so 
often  that  the  reasoning  process  necessary  to  discover 
the  cause  and  its  situation  has  taken  place  so  many  times 
that  it  has  become  a  mere  matter  of  routine,  and  has  so 
dropped  from  consciousness.  The  precedents  have 
been  so  well  established  by  uniformly  unvarying  results 
tliat  the  matter  is  decided  by  the  class  of  brain-cells  that 
act  only  by  precedent.  The  causes  that  produce  sensa- 
tions in  the  finger  are  multiple.  We  can  trace  them  to 
their  source,  but  the  sensation  itself  gives  us  absolutely 
no  means  of  measuring  distance  with  anything  at  all  ap- 
proaching to  accuracy  beyond  the  finger  itself.  The 
finger  is  at  the  end  of  the  beaten  track,  beyond  which  it 
is  a  matter  of  exploration  for  every  separate  sensation. 
There  seems  to  be  no  reason  to  doubt  that,  if  slight  vari- 
ations in  digital  sensation  were  always  caused  by  slight 
variations  in  the  distance  from  the  finger  at  which  the 
disturbing  element  was  situated,  and  if  the  distance  and 
direction  varied  with  the  sensation  so  constantly  that 
we  could  put  absolute  dependence  on  their  significance, 
we  should  locate  them  just  as  we  do  visual  impressions. 
There  seems  to  be  some  slight  approach  to  such  location 
when  the  point  of  one's  pen  scratches  over  a.  rough  sur- 
face in  the  paper,  or  wlaen  one  is  walking  on  soft  snow 
which  collects  on  the  sole.  Why  should  this  not  be  the 
case  ?  We  do  not  think  with  our  arm.  We  are  not  con- 
scious with  it.  It  is  nothing  but  a  prehensile  apparatus 
having  a  telegraph  system  in  it,  and,  as  far  as  conscious- 
ness is  concerned,  it  is  as  decidedly  removed  from  us  as 
the  end  of  our  fishing-pole.  Sensations  from  the  skin 
are  not  actually  felt  there  ;  they  are  carried  to  the  brain 
before  we  know  anything  about  them,  and  we  can  meas- 
ure the  time  that  it  takes  them  to  go.  Neither  have  we 
any  reason  to  think  that  the  sensation  is  sent  back  from 
the  brain  to  the  end  of  the  finger  ;  but,  as  we  said  before, 
it  is  located  there  because  that  is  the  end  of  the  beaten 
track  over  which  our  mental  search  for  a  cause  always 
leads  us,  and  not'  because  a  nerve  runs  out  toward  it. 
The  nerve  has  a  different  function,  namely,  that  of  car- 
rying the  sensation  to  the  brain  and  the  motive  impulse 
back.  If  other  sensations  are  as  unvarying  in  their  signi- 
ficance regarding  some  other  points  farther  removed  from 
us  in  space,  the  beaten  track  is  extended  and  the  sensa- 
tions correctly  interpreted,  in  accordance  with  the  same 
laws  which  have  formerly  put  it  on  the  end  of  our  finger, 
or  at  any  other  place  to  which  it  has  been  referred. 

Perhaps  this  will  seem  to  be  a  bold  conception  to  one 
who  has  never  thought  of  it  before,  but  it  is  not  without 
parallel  in  the  every-day  experience  of  all.  Space  does 
not  permit  of  any  illustrations,  except  such  as  are  given 
in  passing  in  reference  to  the  eye  itself. 

It  is  generally  conceded  that  the  organs  of  special  sense 
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have  been  gradually  and  slowly  developed  from  the  gen- 
eral sensory  organ  situated  in  the  skin.     Let  us  take  a 

small  portion  of  the  skin 
surface,  and  without  try- 
ing to  follow  closely  the 
actual     processes     that 
have  gone  on  through 
past  ages,  we  will  see 
how  much  can  be  done, 
within    the    limits    of 
probable  variation,    to- 
ward making  it  into  an 
organ  that  will  delicate- 
ly appreciate  differences 
in    sensation    that    are 
■f^,^  connected  in  an  unvary- 
ing manner  with  differ- 
ences in  direction  and 
distance  of  the  originat- 
ing disturbance.     And 
we  will  do  this  with  the 
full  expectation  that  the 
mind  will  locate  the  sensations  caused 
by  these  disturbances  as  far  away 
from  the  central  organ  as  it  can  go 
without    leaving    the    beaten    track 
which  it  has  always  and  invariably 
been  obliged  to  follow  in  its  search 
for  a  cause. 

Let  us  start  with  a  circular  patch  of 
skin,  six  centimetres  in  diameter  on 
the  middle  of  the  forehead,  which 
we  will  devote  to  the  estimation  of 
the  direction  and  distance  of  objects 
that  can  affect  it  only  through  some  intermediate  sub- 
stance. In  order  that  it  may  be  devoted  especially  and 
exclusively  to  this  work,  we  will  suppose  it  to  be  cov- 
ered over  by  an  inverted  vessel  about  the  shape  of  a  tea- 
cup, which  has  a  hole  in  the  bottom  about  one  centimetre 
across  (Fig.  5137).  There  are  various  influences  that  can 
reach  this  sensory  surface  through  the  opening  that  has 
been  left  in  the  artificial  covering,  viz. ,  grains  of  sand 
however  put  in  motion,  drops  of  rain  blown  by  the  wind, 
puffs  of  air,  whether  coming 
singly  or  at  regular  intervals  like 
sound-waves,  some  of  which  it 
will  appreciate,  or  the  finer  and 
more  delicate  waves  of  radiant 
heat.  It  will  be  seen  at  a  glance 
from  Figs.  5129  and  5130  that  if 
we  but  choose  such  disturbances 
as  travel  only  in  straight  lines, 
we  shall  have  already  an  instru- 
ment that  will  estimate  direction 


gard  to  other  things.  No  one  who  has  learned  to  read, 
to  write,  to  walk,  or  to  ride  on  a  bicycle,  but  can  recall 
the  various  stages  passed  through  in  some  of  these  ac- 
quirements, from  the  time  when  the  work  was  wholly 
directed  by  the  intelligence,  and  laboriously  directed  too, 
until  the  time  when  we  read,  we  walk,  we  ride,  and  do 
not  know  how  we  do  it,  and  do  not  even  know  that  we 
do  it.  Ideas  come  to  us  from  the  printed  page,  for  hours 
at  a  time,  without  our  having  the  slightest  consciousness 
that  we  are  using  syllogisms,  that  words  are  intricate 
combinations  that  stand  for  sounds  compound  in  their 
nature  and  complex  in  their  significance,  and  which  we 
were  once  obliged  laboriously  to  decipher,  although  now 
we  do  the  work  without  the  slightest  consciousness  that 
there  are  such  things  as  words,  or  books,  or  ink,  or  paper. 
Further  illustrations  are  as  unnecessary  as  they  are  abun- 
dant, and  they  all  teach  us  that  all  mental  operations  that 
can  be  made  a  matter  of  routine  and  precedent  become 
unconscious  operations,  and  the  world  presents  itself  to 
us  as  a  vivid  and  real  thing,  of  such  a  nature  as  it  has 
proved  itself  to  possess  by  intellectual  processes  after 
these -processes  have  reached  the  end  of  the  beaten  track, 
whether  that  track  has  been  worn  to  the  end  of  the  fin- 
ger or  to  the  end  of  the  street.  It  remains  only  to  show 
that  the  eye  is  an  instrument  whose  measuring  functions 
are  so  accurately  performed  that  they  never  mislead  in 
their  indications  of  what  exists  in  visible  space,  though 
they  never  suggest  to  us  that  there  are  such  things  as 
images  on  the  retina  ;  and  the  wonder  becomes,  not  that 
we  should  see  a  thing  where  it  is,  but  that  we  have  ever 
found  out  that  there  is  such  a  thing  as  a  picture  of  it  on 
the  retina. 

Returning  now  to  the  diagrammatic  eye  as  shown  in  Figs. 
5138,  5129,  and  5130,  we  have  in  this  clumsy  instrument 
the  first  suggestion  of  an  ability  to  estimate  depth  as  well 
as  direction.  In  Fig.  5128  it  will  be  seen  that  forces  coming 
from  a  point  near  the-eye,  as  at  B,  will  impinge  upon  a 
larger  part  of  the  sensitive  surface  than  those  coming 
from  the  point  A,  which  is  farther  removed.  But  this 
is  of  doubtful  significance,  as  a  number  of  points  near  A 
(Fig.  5139)  would  produce  about  the  same  effect  as  one 
point  at  B  ;  but  if  the  eye  were  moved  from  side  to  side, 
the  position  of  A,  in  Fig.  5130,  would  change  to  that  of 
B,  and  we  should  have  a  somewhat  reliable  indication  of 
the  distance  of  the  disturbing  force  in  the  rapidity  with 
which  a  a  travels  to  ft  *  /  and  here  is  the  first  hint  of  the 
utihty  of  having  two  eyes  instead  of  one,  that  the  effect 
of  parallax  may  be  instantaneous,  and  that  some  arrange- 
ment of  corresponding  points  on  the  two  retinae  may 
also  be  of  service. 

Here,  before  any  further  development  of  this  organ,  it 
seems  necessary  to  choose  between  the  different  kinds  of 
radiant  force  that  we  wish  our  eye  to  receive.  Missiles 
are  ruled  out  because  they  rarely  come,  because  they 
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with  a  good  deal  of  precision,  for 
on  the  forehead  we  can  distin- 
guish between  two  irritations  that 
are  taking  place  within  one  centi- 
metre of  each  other,  and  the  area 
of  the  surface  exposed  being  about 
twenty-eight  square  centimetres, 

I  we  shall  have  at  least   twenty- 

eight  distinct  sensations,  that  will 
indicate  with  certainty  as  many 
directions  that  may  be  occupied  by  the  body  originating 
the  disturbances.  It  seems  almost  impossible  to  imagine 
that  one  should  be  constantly  using  one's  judgment  about 
the  significance  of  impressions  of  this  kind,  without  very 
soon  doing  it  in  an  automatic  way  without  the  activity 
of  those  cells  that  preside  over  consciousness  being  ex- 
cited ;  this  is  quite  in  keeping  with  what  goes  on  in  re- 


travel  only  short  distances,  because  they  move  in  curves, 
and  because  of  the  damage  they  would  do  to  an  instru- 
ment whose  chief  characteristic  must  be  its  delicacy. 
We  have  left  sound  waves  and  heat  waves.  We  may 
have  used  either  so  far,  and  it  is  a  well-known  fact  that 
rudimentary  eyes  are  not  always  to  be  distinguished  from 
rudimentary  eSrs,  and  it  is  not  at  all  certain  that  the 
same  organ  does  not  occasionally  answer  for  both.  We 
choose  the  heat  waves,  for  sound  in  connection  with 
matter  is  only  an  exceptional  occurrence,  while  heat  is 
radiated  wherever  matter  exists. 

We  have  used  the  term  heat  guardedly,  for  heat  as  such 
is  perceived  by  the  sensory  nerves  of  the  skin,  and  the 
heat  waves  and  light  waves  are  not  merely  similar,  but 
they  are  absolutely  identical.  This  is  a  well-known  fact 
in  physics,  though  it  is  often  ignored  or  passed  over 
lightly  in  elementary  books ;  and  as  the  eye  is  supposed 
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to  develop  from  a  surface  that  is  well  known  to  be  sensitive  to  heat  as  heat,  and  as  the  pigment  spot  which  is  usually 
present  increases  the  heating  effects  of  the  ray,  it  is  not  improbable  that  the  heating  effect  of  the  ray  has  much  to  do 
with  the  early  growth  of  the  organ. 
We  will  then  accept  the  choice  that  nature  has  made  for  us,  and  hereafter  we  will  exclude  all  other  disturbing  ele- 
ments, and  consider  that  the  eye  is  adapted  to  the  reception  of  those  waves  that  fall  between  A  and  H,  as  des- 
ignated by  Praunhofer. 

Next,  suppose  we  place  in  the  aperture  of  our  cup-shaped  organ  an  arrangement  that  will  cause  all  rays 

that  pass  through  it,  after  diverging  from  a  point,  as  in  Pigs.  5131  and  5132,  to  converge  to  a  point  on  our 

sensitive  surface  that  corresponds  to  the  retina.     Such  an  arrangement  is  the  lens  that  we  have  in 

the  human  eye,  and  it  must  needs  change  its  shape  to  correspond  to  every  different  distance  of 


B 


Fig.  5129. 


the  point  of  radiation,  and,  as  is  well  known,  it  must  be  of  greater  thickness  for  B  in  Pig.  5181 
than  for  A  in  Pig.  5133.  This  change  being  dependent  on  voluntary  muscular  action,  the  force 
of  which  we  are  able  to  feel,  we  have  now  the  ability  to  judge  much  more  accurately  concerning 
depth  or  distance,  that  is,  concerning  the  length  of  the  line  p  in  Fig.  5136,  by  the  effort  that  is  necessary  to 
make  the  spot  on  the  .retina  as  small  as  possible. 
This  ia  focal  perspective,  and  it  is  a  faculty  of  which  we  make  great  use  in  estimating  the  relative  distance 
of  objects  that  are  less  than  twenty  feet  away.  Beyond  that  distance,  changes  necessary  in  the  lens  are  so  small  that 
we  cannot  appreciate  them.  The  eye  has  also,  since  this  last  modification,  acquired  two  other  methods  of  estimating 
distance,  by  which  it  can  reach  out  still  farther  into  space  and  make  unerring  inferences.  One  is  mathematical  per- 
spective. It  depends  upon  the  fact  that  any  number  of  points  situated  near  each  other  in  space  are  represented  on 
the  retina  by  a  similar  number  of  points  similarly  arranged  ;  and  though  our  personal  » 

experience  never  allows  us  to, find  out  about  these  retinal  points,  the  sensations  caused  ^*^^A 

by  them  are  distinct  in  their  character,  and  unerring  in  their  significance  regarding  the  -^^ 

position  of  the  points  that  are  causing  these  latter  by  their 
radiations ;  and  if  we  or  our  ancestors  have  ever  had  the  abil- 
ity to  locate  the  originating  points  consciously  and  theoreti- 
cally, it  follows  that  we  must,  in  accordance  with  all  experi- 
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ence  in  similar  matters,  soon  come  to  locate 
them  unconsciously,  after  our  experience  has 
been  such  as  to  establish  the  trustworthy  nat- 
ure of  our  deductions ;  and  we  locate  them 
in  space  because  we  find  by  experience  the 
cause  of  them  in  space  ;  and  we  do  not  locate, 
them  on  the  retina  because  we,  in  our  per- 
sonal experience,  have  never  had  any  reason 
to  think  that  we  have  a  retina,  much  less 
a  geometrical  sirrangement  of  points  on  it. 
This  sensory  surface,  which  is  fast  develop- 
ing into  a  retina  under  our  guidance,  is  not 
only  able  to  recognize  difference  as  in  the  lo- 
cation of  the  light  points,  but  has  become  ex- 
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tremely  sensitive  to  gradations  in  the  intensity  of  the  irrita- 
tions that  are  directed  to  it ;  and  as  all  points  which  mark  the 
special  limits  of  material  objects  are  likely  to  vary  in  their 
light-giving  qualities,  and  as  none  of  these  variations  are  matters  of  chance,  but  many 

of  them  depend  on  the  shape  and  situation  of  the  bodies  themselves,  we  have  in  the  -^^^ 

eye  as  here  constructed  an  instrument  that  is  quick  to  detect  the  changes  of  form  in  the  ^**"^  "D 

retinal  image,  though  it  cannot  recognize  them  as  such,  but  must  attribute  them  to  a  -D 

changed  arrangement  in  the  outlines  of  the  body  that  is  the  source  of  the  disturbing  radiation. 

The  actual  shape  of  the  retinal  image,  and  its  mathematical  relations  to  the  body  which  produces  it,  are  deter- 
mined by  the  laws  of  projective  geometry.     Some  of  these  relations  vary  greatly  with  distance,  and  these  variations 
may  all  be  determined  by  mathematical  rules  ;  for  example,  the  size  of  the  image  varies  directly  as  the  distance  of 
the  object  producing  it.     Now,  when  we  direct  this  eye  toward  some  familiar  thing,  whose  size  and  shape  we  know, 
Vol.  VIII.— 38 
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experience  teaches  us  that  certain  changes  in 
its  apparent  shape  from  what  we  really  know 
it  to  be,  are  dependent  wholly  on  distance  ;  and 
if  we  have,  as  in  Pig.  5133,  a  much  larger  num- 
ber of  separate  nerve  terminations  than  is  found 
in  the  ordinary  skin  sur- 
face we  shall  be  able  to 
feel  a  difference  in  the  sen- 
sation for  every  separate 
nerve-filament  (or  retinal 
element,  as  it  is  called) 
that  is  covered  by  the  im- 
age, and  so  have  a  much 
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more  delicate  means  of 
gauging  the  size  of  the  im- 
age, and  consequently  the 
angular  size  of  the  object. 
Now,  if  some  object,  a 
square,  for  instance,  forms 
the  picture  that  has  usu- 
ally been  found  to  corre- 
spond to  a  square  at  a  certain  distance,  we  see 
it  as  a  square  at  the  distance  at  which  it  has 
heretofore  been  proved  to  be.  It  may  not  be  a 
Fia.  5131.  perfect  picture  of  a  square,  but  if  it  is  nearly 
enough  so  to  be  decidedly  suggestive  of  a 
square,  and  the  only  difference  is  that  one  side  of  it  does 
not  seem  to  be  quite  long  enough  ;  after  we  have  found 
out  that  it  ought  not  to  seem  quite  long  enough  if  it  is  a 
little  farther  off  than  the  other  side  of  the  square,  we 
shall  soon  get  to  recognize  that  it  is  a  square,  but  that 
one  side  is  a  little  farther  off  than  the  other  ;  and  after  a 
time  this  will  not  be  the  result  of  deliberation,  but  it  will 
be  our  first  impression,  because  that  philosophic  process 
haa  become  a  matter  of  intellectual  routine  and  is  dis- 
pensed with  or  attracts  our  attention  no  more. 
These  impressions,  which  are  in  adults  instanta- 
neous, are  what  we  know  as  matliematical  per- 
spective, because  they  are  im- 
pressions that  are  caused  by 
a  practical,  though  not  neces- 
sarily a  theoretical,  mathe- 
matical knowledge  of  the  sit- 
uation. The  fact  that  our 
habit  of  unconsciously  mak- 
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ing  allowance  for  the  mathe- 
matical perspective  continu- 
ally warps  our  judgment  in 
regard  to  the  real  shape  of 
the  picture  on  tlie  retina  will 
be  readily  appreciated  by  any- 
one who  has  taught  drawing  from  nature,  and 
found  the  difficulty  of  making  pupils  draw  what 
they  see  instead  of  what  they  know  is  really  be- 
fore them  ;  and  this,  too,  illustrates  how  quickly 
the  consciousness  ceases  to  interest  itself  in  the  applica- 
tion of  general  rules  that  have  been  found  to  be  invari- 
able. We  have  also  in  this  eye  a  power  to  appreciate 
what  may  be  called  the  translucency  of  the  stereoscopic 
picture,  and  which  will  be  mentioned  later.  Thus,  if  we 
direct  the  eye  toward  three  points  in  the  same  straight 
line,  but  of  such  different  distances  that  when  the  middle 


point  is  f  ocussed  the  other  two  will  make  comparatively 
large  circles  of  diffusion  on  the  retina,  and  if  the  angular 
distance  of  the  points  be  very  small,  these  two  circles  of 
diffusion  will  overlap  each  other  and  also  overlap  the 
middle  point  that  is  distinctly  focussed,  and  the  retinal 
picture  as  well  as  the  visible  picture  will  be  like  Fig. 
5134  ;  then  as  we  get  the  parallax  by  moving  the  head  a 
little  from  side  to  side  while  the  eye  is  fixed  upon  the 
point,  the  smaller  circle  will  move  as  we  move  the  head, 
and  the  larger  in  the  opposite  direction.  This  will  sug- 
gest to  us  that  the  smaller  circle  is  behind  the  point,  and 
that  we  see  the  point  through  the  larger  circle.  This 
phenomenon  also  suggests  depth,  at  first  through  our  in- 
tellect, afterward  instantaneously  ;  and  in  this  way  we 
can  analyze  the  impression  which  we  get  in  looking  at 
an  object  in  front  of  or  behind  a  dingy  glass,  or  a  trans- 
parent screen  or  netting.  Aerial  'perspective  also  gives 
us  a  criterion  by  which  to  judge  of  distances  that  are 
greatly  different. 

The  opacities  of  the  air  cut  off  the  light,  and  the  irreg- 
ularities of  density  change  its  direction  so  that  points 
and  lines  cannot  be  accurately  focussed,  and,  in  conse- 
quence, dimness  and  irregularity  of  outline  also  suggest 
distance  and  vary  with  the  distance. 

It  will  be  an  easy  step  now  to  make  the  transition  from 
the  instrument  that  we  have  imagined  ourself  to  develop 
from  the  skin  to  a  fully  formed  human  eye,  (Fig.  5135). 
The  shape  has  somewhat  changed,  the  concavity  of  the 
retina  being  nearer  the  shape  of  the  real  image  that  it 
receives  than  a  flat  surface  would  be.  The  number  of 
elements  in  the  retina  are  immensely  increased,  so  that 
the  ability  to  estimate  angular  magnitudes  is,  in  its  most 
sensitive  part,  delicate  enough  to  appreciate  fractions  of 
a  second.  The  whole  organ  is  made  mobile,  and  fur- 
nished with  muscles  that  will  direct  it  to  any  source  of 
radiant  disturbance,  and  through  the  lens  it  has  acquired 
so  many  methods  of  judging  of  distance — that  is,  of  esti- 
mating the  line  f  as  well  as  the  angle  h — that  through  it 
we  get  the  moat  definite  and  trustworthy  information  of 
the  outside  world,  while  we  get  no  information  as  to 
what  is  going  on  on  the  sensory  surface  itself.  Let  us 
review  the  situation,  and  see  what  we  have  in  the  normal 
eye,  as  far  as  ability  to  judge  of  space  relations  of  exter- 
nal objects  is  concerned,  that  is,  what  power  we  have 
at  our  command  for  obtaining  accurate  information  of 
the  position  of  objects  in  space,  using  our  polar  co-ordi- 
nates for  the  description  of  positions,  and  remembering 
that  form  is  entirely  dependent  on  position.  Consulting 
Figs.  5135  and  5136,  we  shall  see  that  for  measuring  the 
angle  &,  or  the  angular  distance  of  p  from  any  point  A, 
there  are  three  methods.    They  may  be  named  as  follows  : 

First,  that  dependent  on  the  muscular  exertion  of 


A 
B 


turning  the  head  so  that  the  image  of  the  point  p  will 
fall  where  A  formerly  fell.  Second,  a  fine  adjustment 
of  this  formed  by  moving  the  origin  of  co-ordinates  from 
o',  the  centre  of  motion  of  the  head,  to  o",  that  of  the 
eye,  and  dependent  on  the  muscular  sense  in  regard  to 
movements  of  the  globe.  And  third,  and  by  far  the  most 
delicate  of  all,  that  in  which  our  origin  of  co-ordinates  is 
placed  at  o'",  the  nodal  point  of  the  dioptric  system,  and 
the  arc  A'"  p'"  is  measured  by  the  number  of  retinal  ele- 
ments that  are  included  between  the  points  where  the 
lines  p'"  o'"  and  A'"  o'"  cut  the  retinal  surface. 

For  the  determination  of  the  length  of  the  line  p  we 
have  more,  but  less  accurate,  methods.  First,  in  focal 
perspective,  connected  with  the  muscular  sense  in  the 
adaptation  of  the  lens  to  the  distance,  so  that  small  and 
distinct  images  can  be  obtained.  Second,  in  the  transpar- 
ency of  the  circles  of  diffusion,   or  our  ability  to  see 
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through  images  or  parts  of  images  that  are  indistinctly  formed,  and  our  disbelief  in  the 
possibility  of  having  two  objects  occupy  the  same  place  at  the  same  time.  Third,  in 
parallax,  a  practical  knowledge  of  the  relative  changes  in  angular  distance  that  will  be 
produced,  in  bodies  at  different  actual  distances  from  ourselves,  by  change  in  our  own 


position.  Fourth,  mathematical  perspective,  or  a  knowledge  of  the  dis- 
crepancies that  a  difference  of  actual  distance  may  cause  in  the  results 
obtained  as  above,  when  compared  with  each  other  or  with  what  we 
know  is  the  actual  state  of  the  case  by  experience  obtained  through  the 
other  senses.  And  fifth,  aerial  perspective,  or  the  changes  due  to  a  lack 
of  transparency  or  homogeneity  of  the  medium  through  which  the  object  is  seen.  It  is  thus  seen  that  we  have  for 
the  angular  distance,  as  when  we  stand  at  O  and  estimate  the 
distance  A  P,  in  Fig.  5126,  accuracy  to  within  a  fraction  of  a 
second. 

For  the  measure  of  the  actual  distance  of  an  object  from  our- 
selves, as  of  O  from  A  or  from  P,  we  have  no  one  method  at  all 
comparable  for  accuracy  to  the  above,  in  which,  by  the  mobility 
of  the  eye  and  the  line  distribution  of  retinal  elements  we  have 
five  different  methods,  each  one  of  which  produces  its  own  im- 
pression as  to  the  length  of  the  lines,  and  by  combining  them 
we  have  a  resultant  that  should  be  expected  to  compare  in  accu- 
racy to  those  obtained  from  all  our  other  senses  put  together. 

When  we  compare  the  sense  of  sight  to  that  of  sound,  we  can- 
not wonder  that  our  impressions  of  space  that  are  gathered  from 
the  former  sense  should  be  quite  as  vivid  and  precise  as  they 
seem  to  us.  In  listening  it  is  highly  probable  that  the  ear  is  put 
in  one  and  the  same  condition  for  sounds  from  all  distances, 
uniaural  adjustments  being  only  adapted  to  the  estimation  of 
pitch  and  intensity,  neither  of  which  are  invariably  dependent  on  distance,  so  that  we  have  nothing  that  corresponds 
to  focal  perspective  ;  and  though  we  are  perhaps  as  well  off  in  regard  to  the  aerial  modifications  as  in  the  eye  when 
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we  compare  definite  sounds  with  definite  points  of  light, 
from  the  fact  that  audible  vibrations  are  of  extremely 
ties  of  material  objects  is  a  source  of  those  vibrations  by 


we  lose  all  this  advantage,  or,  at  least,  nearly  all, 
rare  occurrence,  while  every  point  in  the  bounda- 
which  the  eye  may  judge  of  distance ;  and  this 
judgment  is  immensely  aided  by 
comparisons  that  can  be  made,  at 
the  time  of  the  effect  produced,  by 
any  one  point  or  any  series  of  points, 
and  that  produced  by  others,  and 
we  scarcely  open  our  eyes  but  there 
is  presented  to  us  examples,  visible 
points,  lines,  and  surfaces,  situated 
at  any  and  all  distances  that  we  can 
imagine  to   exist,  and  we  can  note  and  do,  both   consciously  and  unconsciously, 
the  gradation  of  these  effects  one  into  another,  especially  in  looking  at  lines  and  sur- 
faces, whereas  in  sound  we  have  nothing  of  this  effect,  except  where  the  element  of 
time  is  added  we  may,  as  when  a  moving  sound  dies  away  in  the  distance,  realize  it  by  the  variation  of  intensity. 

If  the  writer  has  succeeded  in  setting  forth  in  an  intelligible  manner  the  very  important  part  that  is  played 
by  a  single  eye  in  giving  us  instantaneous  ideas  of  the  space  relations  of  distant  objects,  he  feels  that  a 
great  deal  has  been  done  prepara- 
tory to  the  study  of  binocular  vi- 
sion, which  is  only  a  study  of  the 
method  by  which  two  eyes  refine 
and  intensify  the  ideas  of  solid 
space  which  we  receive  in  great 
measure  from  one  eye  alone. 

He  will  apologize,  if  apology  is 
necessary,  for  devoting  so  much  at- 
tention to  a  single  eye,  but  he  feels 
sure  that  the  binocular  function 
cannot  be  understood  and  appre- 
ciated without  a  comprehension  of 
the  fact  that  there  is  such  a  thing 
as  uniocular  stereoscopic  vision, 
the  theory  of  which  needs  to  be 
more  thoroughly  examined  than 
it  ordinarily  is  in  elementary 
works.  Pio.  B136. 
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The  perpetuation  and  present  existence  of  a  binocular 
system  in  all  the  higher  orders  of  animals,  is  probably  due 
to  the  fact  that  by  it  the  field  of  vision  is  enlarged.    It 


is  highly  probable  that  in  many  animals  this  is  the  only 
advantage,  and  that  the  fields  do  not  overlap,  but  that  the 
one  begins  on  the  picture  somewhere  near  the  place 
where  the  other  leaves  off,  and  so  the  binocular  field  is 
just  double  the  extent  of  the  uniocular.  In  this  case 
there  is  no  more  need  of  confusion  from  the  existence  of 
double  images  than  there  would  be  if  the  ani- 
mal had  a  cyclopean  eye  of  double  the  angle 
of  aperture.  In  the  eyes  of  those  animals 
where  the  fields  overlap  a  little,  and  some  ob- 
jects at  the  extreme  front  are  seen  with  each 
eye,  it  is  impossible  for  us  to  believe  that  the 
animal  would  be  deceived  for  any  length  of 
time  into  thinking  that  there  were  two  objects 
instead  of  one,  and  it  is  natural  for  us  to  sup- 
pose that  the  central  point  of  that  part  of  each 
field  which  is  overlapped  by  the  other  should 
be  the  one  on  which  objects  that  were  immedi- 
ately in  front  of  the  individual  would  be  fo- 
cussed,  when  the  eyes  were  at  rest  and  were 
not  making  any  special  effort  to  see.  Fig.  .5137 
represents  the  two  fields  of  the  human  eye  taken 
when  the  eyes  are  so  directed  that  the  axis  of 
symmetry  of  each  eye  is  very  nearly  identical 
with  the  general  direction  of  the  axis  of  the  or- 
bital cavity.  The  centre  of  the  right  field  is  at 
M,  that  of  the  left  at  M',  and  these  two  points 
are  at  an  angular  distance  of  about  twenty -five 
degrees  this  being  a  little  less  than  the  inclina- 
tion of  the  orbital  cavities.  This  diagram  also 
just  as  truly  represents  the  sensitive  surfaces 
of  the  retinae  seen  from  behind  as  one  looks  at 
the  focussing  plate  of  a  camera,  and  overlapped 
as  they  would  have  to  bo  to  receive  the  same 
retinal  image  from  one  lens  that  they  now  re- 
ceive from  two.  Any  point  of  light  directly  m 
front  of  the  observer  and  at  a  great  distance 
away,  will,  of  course,  fall  upon  the  point  F, 
aud  F  will  have  the  same  anatomical  situation 
on  each  of  the  retinaj  ;  aiid  in  the  neighborhood 
of  this  point  is  the  place  where  most  of  those 
images  would  fall  to  which  we  desire  to  give 
particular  attention.  Now,  following  the  same 
laws  that  have  been  so  particularly  insisted  upon  m  the 
last  section  concerning  vision  with  one  eye,  and  which 
now  may  be  taken  Jor  granted,  it  is  impossible  to  suppose 
that  we  should  fail  to  recognize  that  there  was  only  one 
object  to  correspond  to  the  sensation  that  was  caused  by 


the  simultaneous  excitation  of  both  retinse  at  those  points 
where  they  would  be  most  likely  to  be  affected  at  the 
same  time.  As  this  is  the  point  near  which  the  images 
of  objects  in  the  "  approaching  view " 
will  naturally  fall,  and  will  be  focussed 
at  first  without  any  effort  on  our  part,  it 
is  of  course  the  point  at  which  the  func- 
tion of  vision  will  be  most  frequently 
exercised  and  most  carefully  cultivated, 
and  this  is  in  fact  the  point  where  the 
retinal  elements  are  the  most  numerous 
and  the  most  sensitive.  Further,  if  this 
point  F  be  taken  as  the  origin  of  co-or- 
dinates (rectangular  Cartesian  co-ordi- 
nates are  the  most  convenient  for  our 

a:     purpose  here),  we  can  plot  out  by  the 

laws  of  projective  geometry  the  exact 
positions  that  the  different  parts  of  the 
retinal  pictures  will  occupy  if  they  are 
caused  by  distant  objects  in  the  binocu- 
lar field.  It  is  evident  at  a  glance  that 
those  points  that  fall  on  the  axis  y  y' 
will  be  the  only  ones  that  will  have  the 
same  anatomical  position,  while  all 
others  will  be  as  far  to  the  inside  on  one 
retina  as  they  are  to  the  outside  on  the 
other.  The  points  on  the  two  retinae 
that  correspond  to  the  same  co-ordinates 
are  called  corresponding  points,  and  ob- 
jects forming  images  whose  positions  are 
marked  out  by  corresponding  points  on 
the  two  retinae  are  seen  as  one.  This  is  the  law  of  cor- 
responding points,  and  was  first  stated,  as  far  as  we 
know,  by  Alhazen,  an  Arabian  philosopher  who  flour- 
ished about  A.D.  1100.  Vision,  as  ordinarily  measured 
by  test-letters  in  the  binocular  field,  is  undoubtedly 
more  acute  when  both  eyes  are  in  use,  but  the  difler- 


Fia.  B138. 


ence  is  so  slight  that  it  is  hardly  worth  noticing.  A 
change  amounting  to  five  per  cent,  in  the  dimensions  of 
the  object  looked  at,  or  in  the  illumination,  will  prob- 
ably more  than  compensate  for  the  loss  of  one  eye  under 
these  conditions ;  but  in  the  estimation  of  actual  distance 
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of  the  object  from  the  observer,  the  advantage  that  two 
eyes  have  over  one  is  very  great.  Let  us  suppose  now 
that  we  have  finished  with  our  rudimentary  expeaimen- 
tal  eye,  and  that  we  have  two  eyes  fully  formed  ana  well 
developed  into  their  present  condition,  as  they  now  exist 
in  the  human  species,  and  that  we  are  thoroughly  ac- 
quainted with  the  abilities  of  each  in  a  uniocular  way. 
Remembering  that  they  are  surveying  instruments,  and 


Pig.  5139. 

that  in  their  natural  situation  one  is  permanently  placed 
at  each  end  of  a  base  line  which  is  in  the  same  individual 
practically  fixed"  and  unchangeable,  and  in  the  adult  is 
between  six  and  seven  centimetres  in  length  (see  Fig. 
5138),  S  D  representing  the  base  line  or  the  intra-ocular 
distance,  which,  without  any  great  error,  we  may  assume 
to  be  the  same  whether  it  is  measured  between  the  nodal 
points  or  the  centres  of  motion  of  the  two  eyes. 

Let  a  and  a'  be  the  most  acute  part  of  the  retinal  sur- 
face, viz.,  that  part  which  is  likely  to  be  the  most  thor- 
oughly cultivated  in  any  animal  that  has  the  power  of 
locomotion,  beca\ise  it  is  the  part  naturally  turned  to  the 
approaching  landscape  when  the  eyes  are  at  rest.  Re-! 
membering  the  law  of  corresponding  points,  it  will  be  seen 
that  if  the  attention  is  directed  to  any  near  object  as  A, 
it  will  be  necessary  to  turn  the  eyes  inward,  so  that  the 
visual  axes  will  make  at  the  points  S  and  D  two  angles 
that  are  together  less  than  a  right  angle,  these  two  angles 
being  practically  right  angles  for  distant  objects.  The 
estimation  of  tlie  per- 
pendicular distance  of 
A  from  the  line  S  D 
becomes  an  easy  prob- 
lem in  surveying,  it 
being  a  trigonometric 
function  of  the  angles 
A  S  D,  and  A  D  S,  and 
the  magnitude  of  each 
of  these  angles  is  quite 
accurately  estimated 
by  the  muscular  sense 
of  the  force  required 
to  converge  the  eyes  so 
as  to  bring  the  image 
of  A  on  corresponding 
points  and  on  tlie  most 
sensitive  portion  of  the 
retina.  That  the  ap- 
preciation of  the 
amount  of  muscular 
convergence  is  an  im- 
portant element  in  the 
binocular  estimation 
of    distance,    is    well 

shown  by  Pig.  5139,  which  is  a  reproduction  of  a  stereo- 
scopic card  published  by  Dr.  John  Green  in  the  "  Trans- 
actions of  the  American  Ophthalmological  Society  "  for 
1889,  illustrative  of  the  fact  that  the  slight  amount  of 
convergence  that  is  necessary  to  superimpose  the  two 
right-hand  squares  is  enough  to  overpower  the  impres- 
sion made  by  all  the  other  conditions  combined,  and  to 
convey  to  us  the  idea  that  the  right-hand  square  is  both 
nearer  and  smaller  than  the  left,  though  this  is  not  at 
all  the  case.  Hence  we  may  put  it  down  as  a  fact  that 
one  of  the  chief  factors  in  the  binocular  estimation  of 


distance  is  the  amount  of  convergence  necessary  to 
bring  the  two  images  over  corresponding  points  of  the 
retina. 

Note, — All  the  reproductionB  of  Btereoscopic  pictures  in  this  article  may 
be  seen  as  they  stand  in  the  book,  by  changing  the  direction  of  the  optic 
axes  so  as  to  obtain  just  that  amount  of  diplopia,  either  homonymous  or 
heteronymous,  that  will  bring  the  right-hand  picture  of  one  eye  over  the 
left-hand  picture  of  the  other.  Anyone  who  has  not  acquired  this  art 
may  readily  do  so  with  the  help  of  a  No.  2  prism  (base  out  or  in  as  the 
case  may  be),  the  relative  distance  of  the  different  objects  being  exactly 
reversed  as  the  diplopia  is  made  homonymous  or  crossed. 

Before  going  farther  it  will  be  necessary  to  make  some 
inquiries  into  the  nature  of  the  sensations  produced  by 
objects  so  situated  that  they  do  not  produce  images  that 
fall  on  corresponding  points.  Perhaps  a  single  experi- 
ment will  be  suflScient  for  our  purpose.  If  we  point 
with  the  forefinger  at  some  distant  object,  a  cross  on  a 
figured  wall  for  instance,  and  look  at  the  cross  at  the 
sam,.time,  we  shall  see  it  distinctly,  but  we  shall  also  see, 
if  we  have  self-control  enough  to  prevent  our  eyes  fol- 
lowing our  thoughts,  that  there  are  two  fingers  pointing 
at  the  cross  instead  of  one.  One  of  the  fingers  will  seem 
to  be  directly  in  front  of  us,  and  the  other  will  be  seen  a 
little  to  one  side,  or  it  may  be  that  we  shall  see  the  cross 
in  the  distance  directly  between  the  two  fingers.  Those 
of  us  that  have  had  the  pleasure  of  l)eing  boys  and  using 
bean-blowers,  have  a  distinct  recollection  of  taking  aim 
between  two  apparent  tubes  when  we  really  had  but  one 
in  our  hands.  These  indistinct  images  of  the  finger  that 
we  see  hide  nothing,  because  of  the  different  relative  posi- 
tions occupied  by  the  two  eyes,  that  which  it  hides  from 
one  not  being  hidden  from  the  other  (see  Fig.  5140,  A). 
If  now,  without  changing  our  position,  we  look  at  the 
finger,  we  shall  see  that  distinctly,  it  no  longer  being 
doubled,  but  we  shall  also  see  two  crosses,  and  the 
figured  wall  in  the  distance  will  also  be  doubled  (see  Fig. 
5040,  B).  Nothing  on  the  wall  will  be  hidden  from  us 
because  that  which  is  covered  up  in  one  image  of  it  will 
be  uncovered  in  the  other,  and  one  eye  will  see  what  the 
other  does  not.  This  is  a  phenomenon  which  reminds 
us  of  the  transparency  of  the  circles  of  diffusion  in 
uniocular  vision,  though  it  is  much  more  marked. 
However,  it  is  a  thing  which  quite  a  number  of  people 


Fio.  5140, 


have  never  noticed,  and  which  some  few  cannot  be  made 
to  see.  The  position  of  the  eyes  and  the  objects  in  this 
last  experiment  is  seen  in  Fig.  5141,  where  C  corre- 
sponds to  the  finger  when  we  look  at  the  cross  at  B,  and 
where  .A  corresponds  to  the  cross  when  we  look  at  the 
finger  at  B  ;  A,  B,  and  C  representing  objects  at  three  dif- 
ferent distances  in  front  of  the  observer,  arid  in  the  same 
— nearly  horizontal— straight  line  a  little  below  the  level 
of  the  face.  Each  eye  is^supposed  to  be  looking  at  B,  and 
when  so  doing  C  is  seen  faintly  on  the  left  by  the  right 
eye,  and  faintly  on  the  right  by  the  left  eye  ;  while  A  is 
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seen  faintly  on  the  right  by  the  right  eye,  and  on  the  left 
faintly  by  the  left  eye.  This  apparent  doubling  of  the 
objects  is  called  diplopia.  When  the  apparent  place  of 
the  object  as  seen  by  the  right  eye  is  on  the  right  of 
where  it  ought  to  be,  and  that  of  the  left  on  the  left,  it  is 
called  homonymous  diplopia  ;  when  the  object  as  seen  by 
the  right  eye  is  on  the  left  of  its  true  position,  and  that 
seen  by  the  left  is  on  the  right,  it  is  called  heteronymous 

or  crossed  diplopia ;  and 
from  Fig.  5141  we  can  es- 
tablish a  general  law  that 
all  objects  beyond  the 
point  toward  which  we 
direct  the  visual  axes  will 
be  doubled  homonymous- 
ly,  while  those  that  are 
nearer  than  that  point  will 
be  doubled  heteronymous- 
ly.  Fig.  5142  presents  the 
appearance  of  the  three 
objects  A,  B,  and  C  ar- 
ranged as  in  the  last  figure 
when  the  eyes  are  looking 
directly  at  B.  B  is  seen 
distinctly,  while  C  is  dou- 
bled, and  each  of  the  ap- 
parent Cs  are  seen  more 
faintly,  and  neither  of 
them  completely  hides 
what  is  at  a  considerable 
distance  beyond  it ;  and 
the  apparent  A  is  also 
doubled,  the  As  being 
seen  somewhat  indistinct- 
ly, and  nothing  on  the 
plane  surfaces  perpendicu- 
lar to  the  visual  axes  at  the  same  distance  as  A  is  en- 
tirely hidden  by  B  or  C.  When  the  eyes  are  directed 
toward  B  there  are  other  points  in  space  where  objects 
may  be  placed  so  that  they  will  form  images  on  corre- 
sponding points  of  the  two  retinae,  but  these  places  are 
not  directly  behind  or  in  front  of  B.  They  are  situated 
either  above  or  below,  or  toward  one  side,  and  the  locus 
of  these  points  is  called  the  horopter,  of  which  something 
more  hereafter. 

One  other,  and  a  highly  important,  fact  must  also  be 
mentioned  before  we  have  the  data  necessary  to  follow 
out  the  methods  by  which  we  obtain  binocular  impres- 
sions of  space.  It  is  this  :  The  laws  of  projective  geom- 
etry teach  us  that  any  solid 
bodies  that  are  differently  situ- 
ated in  regard  to  the  two  eyes 
must  generally  produce  two  reti- 
nal images  that  are  not  absolute- 
ly identical,  and  the  dissimilarity 
will  have  an  inverse  relation  of 
some  sort  to  the  length  of  the 
perpendicular  distance  from  A 
(Fig.  5138)  to  the  base  line  S  D 
•as  compared  with  the  length  of 
the  line  S  D.  That  this  differ- 
ence which  must  necessarily  exist 

between  the  two  pictures  had  something  to  do  with  the 
perception  of  solidity  in  space  was  probably  known  to 
Leonardo  da  Vinci.  He  is  credited  with  having  had 
some  appreciation  of  the  facts,  but  they  did  not  attract 
much  attention  in  the  scientific  world  until  the  days  of 
Wheatstone,  who  again  called  attention  to  them  and 
proceeded  to  demonstrate  that,  hidden  behind  these  two 
dissimilar  pictures,  might  be  found  the  germ  of  much 
that  since  his  day  goes  by  the  name  of  binocular  vision. 
He  did  this  by  the  invention  of  the  stereoscope,  an  in- 
strument by  which  that  difference  which  exists  in  a 
marked  degree  between  the  appearance  of  the  outside 
world  as  viewed  by  two  eyes  and  as  viewed  by  one  eye 
alone,  is  so  completely  simulated  that  no  one  since  has 
been  disposed  to  doubt  the  radical  truth  of  his  ideas. 

The  stereoscope  is  an  instrument  by  which  two  pic- 
tures, both  drawn  on  a  plane  surface,  and  differing  from 


1 


each  other  just  as  two  projections  of  solids  or  groups  of 
solids  would  differ  when  projected  on  the  same  plane  sur- 
faces Ijirough  two  points  as  differently  situated  as  the  two 
eyes  usually  are,  may  be  seen  as  one.  Let  us  illustrate  by 
a  somewhat  exaggerated  picture.  If  we  hold  a  small  book 
with  the  back  toward  us,  about  one  foot  in  front  of  the 
face  and  in  the  median  plane  that  divides  our  face  sym- 
metrically, and  if  we  look  at  the  book  with  the  right  eye, 

we  shall  see  something 
like  R  in  Fig.  5143 ;  but 
if  we  look  at  it  with  the 
left  eye  we  shall  see  it  as 
it  appears  in  L.  The  same 
difference  in  the  two  pic- 
tui-es  will  appear  in  a  less 
degree  if  the  book  is  a 
much  greater  distance 
from  us  than  it  is  in  this 
particular  case  ;  we  shall 
see  the  back  of  the  book 
with  both  eyes,  and  the 
pictures  on  the  retina  will 
be  similar  in  this  respect 
or  nearly  so  ;  but  with  the 
right  eye  we  shall  see  the 
right  side  of  the  book, 
which  is  entirely  invisible 
to  the  left  eye,  and  with 
the  left  eye  we  shall  see  the 
left  side,  that  Is  entirely  invisible  to  the  right  eye.  Each 
of  these  pictures  is  exactly  like  the  projection  on  a  plane 
surface  perpendicular  to  the  visual  axis  and  situated  any- 
where between  ourselves  and  the  book.  Now,  if  we  di- 
rect our  attention  to  the  back  of  the  book,  we  shall  see 
that  distinctly,  and  it  will  appear  single  because  it  will  in 
the  main  form  retinal  pictures  on  corresponding  points  ; 
the  rest  of  the  book,  that  is,  the  two  sides,  will  not  be 
seen  as  distinctly,  for  their  pictures  do  not  fall  on  as  sen- 
sitive portions  of  the  retinae,  and  we  shall  see  the  two  sides 
in  two  different  places  from  what  we  know  them  to  be. 
We  may  not  notice  this  if  our  attention  is  not  called  to  it, 
but  if  we  look  carefully  and  analyze  the  sensations  that 
we  are  receiving,  this  book,  that  appeared  to  us  as  one 
solid  book  shut  together  and  confined  as  closely  as  its 
thickness  would  permit  to  the  median  plane,  will  be  two 
books  somewhat  shadowy  and  having  a  common,  real- 
looking,  and  apparently  solid  back  as  it  appears  in  L-R. 
If  now  we  direct  our  attention  to  the  further  extremity  of 
the  top  of  the  book,  which  seemed  indistinct  and  flaring 
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R  —  L 


Fig.  B143. 


before,  we  shall  see  that  as  in  R-L  it  is  no  longer  dim  and 
indefinite,  but  it  is  now  single  as  it  ought  to  be,  while  the 
back  that  is  toward  us  is  now  double,  and  we  half  feel  as 
if  we  saw  parts  of  each  side  through  the  other.  Besides 
all  this,  the  book  does  not  seem  to  hide  the  things  in  the 
room  beyond  it.  We  do  not  think  of  it  as  being  transpa- 
rent, but  whatever  we  look  at  a  little  distance  beyond  the 
book  can  be  plainly  seen,  sometimes  through  one  of  the 
books  (it  has  now  become  entirely  doubled),  sometimes 
between  them  or  off  at  one  side.  All  these  things  we 
can  see  with  a  distinctness  corresponding  to  the  part  of 
the  retina  on  which  their  picture  falls,  if  we  keep  our 
eyes  fixed  on  the  book  itself.  This  practical  transparency 
is  enough  in  itself  to  suggest  that  the  book  is  in  a  differ- 
ent plane  from  other  things  that  seem  to  be  behind  or  in 
front  of  it  and  can  be  seen  at  the  same  time.  Life-long 
experience  when  the  real  distance  of  the  two  objects 
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looked  at  was  the  same,  has  only  produced  this  effect  in 
case  of  certain  exceptional  substances,  glass  for  instance. 
The  double  outline  of  one  part  of  the  book,  when  we 
look  at  the  other,  is  also  a  phenomenon  that  is  almost 
entirely  confined  to  appearances  connected  in  our  ex- 
perience with  solidity.  Referring  again  to  the  experi- 
ments with  the  hand  and  the  cross,  let  us  review  the 
binocular  phenomena  thus  far  studied.  We  have  the 
muscular  sense  necessary  to  convergence  when  we  direct 
each  visual  axis  to  the  thing  looked  at.  With  the  hand 
and  the  cross  (Fig.  5140)  we  see  that  two  objects  that  are 
situated  at  different  distances  in  front  of  us  cannot  both 
be  seen  singly  at  once,  and  by  comparing  with  Figs.  5141 
and  5143,  we  see  that  the  further  object  is  doubled  homon- 
ymously,  and  that  the  nearer  is  doubled  heteronymously, 
while  that  at  which  we  look  is  seen  singly.  We  see  also 
that  nearer  objects  do  not  necessarily,  if  small,  conceal 
the  more  distant  ones — what  is  true  of  them  as  above 
stated  is  also  true  of  different  parts  of  the  same  object. 
In  these  four  facts  we  have  all  the  important  data  needed 
to  explain  the  superiority  of  binocular  over  uniocular 
perception  of  space  relations.  No  one  who  has  binocular 
vision  will  hesitate  to  say  that  the  difference  between  the 
view  as  seen  by  one  eye  and  by  two  is  strikingly  vivid, 
as,  considering  these  advantages,  it  ought  to  be.  In  con- 
vergence we  have,  of  course,  a  great  improvement  on  the 
parallax.  In  the  doubling  and  the  transparency  of  the 
images  we  have  that  of  which  the  looking  at  objects  from 
different  positions,  and  the  blurring  of  their  edges  from 
circles  of  diffusion,  is  merely  a  hint. 

Great  as  these  advantages  are,  singly  or  together,  it 
has  not  always  been  a  matter  of  universal  agreement  as 
to  which  played  the  most  important  part  in  giving  the 
added  usefulness.  Wheatstone,  the  inventor  of  the  ster- 
eoscope, asserted  that  our  perception  of  the  third  dimen- 
sion in  space  was  to  be  explained  in  this  way  :  That  the 
two  eyes  receive  two  images  slightly  different  on  each 
retina,  and  the  two  images  are  fused  by  mental  processes. 
This  is  the  first  great  step  that  was  taken  in  the  scientific 
development  of  the  subject,  and  it  contains  the  gist  of  the 
whole  matter.  Just  what  Wheatstone's  ideas  were  and 
how  expressed,  the  writer  is  not  at  the  present  moment 
able  to  state,  but  the  idea  of  mental  fusion  seems  either  not 
to  have  been  so  broadly  and  comprehensively  used,  or  else 
to  have  been  so  little  analyzed  and  explained,  that  it  was 
not  accepted  without  criticism.  Professor  Le  Conte,  in 
a  somewhat  recent  book,  says  of  this  theory,  "  It  makes 
simple  and  primary  that  which  is  capable  of  analysis  into 
simpler  elements."  This  is  undoubtedly  true,  but 
whether  in  the  act  of  seeing  this  analysis  always  takes 
place  before  or  while  we  are  experiencing  the  binocular 
perceptions  is  a  question  that  may  be  considered  as  to-day 
open  to  argument.  If,  whenever  we  look  at  solid  objects, 
our  visual  sensations  are  varied  from  uniocular  sensa- 
tions simply  by  the  fact  that  there  are  two  slightly  vary- 
ing pictures  which  nearly  but  not  quite  fit  the  correspond- 
ing points,  there  does  not  seem,  in  the  light  of  modern 
ideas  in  matters  of  mental  physiology,  much  reason  to 
doubt  that  our  appreciation  of  solidity  would  be  increased 
considerably  whether  we  were  able  to  analyze  and  sys- 
tematize the  variations  or  not.  After  Wheatstone,  the 
experiments  of  Briicke,  Brewster,  and  Prevost  proved 
that  the  double  images  aie  not  ordinarily  so  completely 
fused  that  careful  attention  to  the  appearances  does  not 
enable  us  to  appreciate  that  they  exist,  and  so  produce 
consecutively  single  vision  for  all  points  in  the  binocular 
field,  even  If  they  are  not  included  in  the  same  hor- 
opter. This  school  taught  that  this  state  of  things  is 
somewhat  appr-eciated  in  a  functional  way,  and  that  the 
eyes  are  in  a  state  of  unconscious  changing,  the  adjust- 
ment being  rapidly  altered  to  fit  various  different  points 
in  turn,  so  that  the  resulting  impression  is  a  feeling  of 
depth  equivalent  to  the  requisite  amount  of  change. 
This  theory  may  be  considered  to  be  an  advance  on  that 
of  Wheatstone,  not  on  account  of  its  disproving  that,  but 
because  it  gives  additional  detail,  and  analyzes  a  process 
that  undoubtedly  goes  on  in  certain  cases ;  but  the  the- 
ory is  wrong  as  teaching  that  this  process  of  continued 
ehange  from  one  point  to  another  Is  a  necessary  or  con- 


stant part  of  binocular  vision.  The  fallacious  part  of 
this  theory  was  afterward  shown  by  Dove,  who  proved 
experimentally  that  the  binocular  stereoscopic  effect  may 
be  instantaneously  produced,  and  does  not  need  the 
time  necessary  for  the  execution  of  these  movements. 
It  was  asserted  by  Dove,  and  has  been  abundantly  veri- 
fied by  experiment,  that  the  illumination  by  a  flash  of 
lightning  or  by  a  spark  from  ii  Ruhmkorf  coil,  the  du- 
ration of  which  is  so  exceedingly  short — less  than  Y-ihs 
of  a  second  in  some  cases — that  the  idea  of  changing  the 
adjustment  of  the  eyes  is  out  of  the  question,  suffices  to 
produce  this  effect.  Still,  there  is  no  doubt  that  we  do 
at  times  reassure  ourselves  in  this  way  in  regard  to  a 
stereoscopic  effect ;  anyone  in  experimenting  with  binoc- 
ular vision  will  do  so  many  times  consciously,  and  will 
catch  himself  in  the  act  of  doing  it  often  enough  to  be- 
lieve that  this  act  may  be  sometimes  a  part  of  the  process 
by  which  we  get  an  appreciation  of  space,  which  appreci- 
ation the  writer  believes  is  a  sort  of  visual  resultant  de- 
pendent on  no  one  thing  for  its  characteristic  sensations, 
and  from  which  process  almost  any  one  factor  may  be 
eliminated  without  materially  changing  the  result. 

It  having  been  proved  by  Dove  that  the  rapid  change 
of  the  images  on  the  retina  is  not  a  necessary  part  of 
the  stereoscope's  function,  it  remains  to  study  the  im- 
ages as  they  exist  in  an  instant  of  time.  This  has 
been  done  by  Helmholtz  and  others,  and  the  results  of 
their  advance  in  physiological  explanations  are  thought 
by  some  to  demonstrate  that  the  binocular  perception  is 
in  the  main  dependent  for  its  explanation  on  the  phe- 
nomena which  have  been  referred  to,  principally  in  this 
paper,  in  connection  with  the  hand  and  the  distant  cross 
(Figs.  5140,  and  5135  and  5136).  Le  Conte  in  1871,  and 
again  in  1883,  expresses  his  "  own  "  view  of  the  case  as 
follows  :  "  All  objects  or  points  of  objects  either  beyond 
or  nearer  than  the  point  of  sight  are  doubled,  but  differ- 
ently— the  former  homonymously,  the  latter  heterony- 
mously. The  double  images  in  the  former  case  are 
united  by  less  convergence,  in  the  latter  by  greater  con- 
vergence, of  the  optic  axes.  Now  the  observer  knows, 
instinctively  and  without  trial,  in  any  case  of  double 
images,  whether  they  will  be  united  by  greater  or  less 
convergence  of  the  optic  axes ;  in  other  words,  the  eye 
(or  the  mind)  instinctively  distinguishes  liomonymous  from 
heteronymous  images,  referring  the  former  to  objects  be- 
yond, and  the  latter  to  objects  on  this  side  of,  tlie  point 
of  sight.  Or,  again,  in'case  of  double  images  each  eye, 
as  it  were,  knows  its  own  image,  although  such  knowl- 
edge does  not  emerge  into  distinct  consciousness.  .  .  . 
This  is  all  that  is  necessary  for  the  perception  of  relief. 
But  it  is  probable — nay,  it  is  certain — that  the  relief  is 
made  clearer  by  a  ranging  of  the  point  of  sight  back  and 
forth,  and  by  a  successive  combination  of  the  different 
parts  of  the  object,  or  scene,  or  pictures,  as  maintained 
by  Briicke." 

We  have  now  followed  the  theoretical  development  of 
this  interesting  subject  from  the  time  of  Alhazen  to  the 
present  day.  Most  of  the  side  issues  have  been  for  the 
time  being  completely  ignored,  but  before  proceeding  to 
speak  of  one  or  two  of  those  interesting  questions,  it  will 
be  wise  for  us  to  ask  again,  What  is  binocular  vision,  and 
on  what,  after  all,  does  it  depend  for  the  important  place 
which  it  has  occupied  in  mental  and  ophthalmological 
literature. 

That  there  is  something  worthy  of  a  name  and  a  class 
by  itself  cannot  be  doubted  by  anyone  who  has  had  the 
pleasure  of  looking  through  a  stereoscope  at  some  of  the 
striking  cards  published  by  Dr.  Green — for  instance,  that 
which  was  reduced  to  form  Fig.  5144,  in  which  the  ap- 
pearance of  relief  is  so  startling  and  unexpected  that  it 
would  seem  impossible,  for  anyone  who  had  seen  it 
stereoscopically,  to  notice  anything  about  it  so  much  as 
the  change  brought  about  by  the  fusing  of  the  two  pic- 
tures. To  this  plate,  printed  to  illustrate  how  a  single  one 
of  the  conditions  that  contribute  to  our  perception  of  re- 
lief may  be  sufficient  to  overbear  any  or  all  of  the  others, 
we  come  with  entirely  unpi-ejudiced  attention.  The 
word  Helmholtz  on  each  side 'of  the  card  is  printed  with 
what  seems  to  be  most  ordinary  type,  that  might  have 
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come,  and  I  doubt  not  did  come,  from  the  regular  stock 
of  some  ordinary  printing  establishment ;  and  anyone 
would  expect,  in  looking  into  the  stereoscope,  to  see 
something  very  like  what  is  seen  by  either  eye  on  either 


8.  Change    in    binocular    adjustments    for    different 
depths. 

9.  Ability  to   distinguish  between  homonymous  and 
heteronymous  diplopia. 


HELMHOLTZ       HELMHOLTZ 


Fio.  5144. 


side,  with  perhaps  a  little  blurring  where  the  pictures  do 
not  quite  coincide  ;  but  the  first  impression  as  the  pic- 
tures are  superimposed,  whether  by  looking  through  a 
stereoscopic  apparatus,  or  by  diverging  the  optic  axes,  is 
that  the  whole  word  is  not  at  .all  indistinct,  but  that  it  has 
tipped  forward  at  least  forty-tive  degrees,  and  while  the 
bottom  of  the  letters  remains  on  the  paper,  the  top  of  each 
letter  is  much  this  side  of  where  it  was  before.  The 
difference  between  the  pictures  as  seen  with  either 
eye,  and  with  two  together,  is  so  decided  and  so  obtru- 
sive that  one  does  not  feel  justified  in  finding  much  fault 
with  the  assertion  that  it  is  principally  through  binocular 
vision  that  we  get  our  most  decided  visual  perceptions  of 
the  solidity  of  space.  But  it  Is  quite  certain  that  these 
perceptions  are  not  entirely  and  always  due  to  the  bi- 
nocular arrangement,  and  that  they  are  not  in  all  cases 
to  be  attributed  to  the  same  condition  or  combination  of 
conditions. 

We  have  considered  in  turn  each  one  of  the  methods 
by  which  it  would  be  possible  for  a  conscioiis,  thinking 
person— a  person  of  intelligence — to  judge  of  distance  by 
carefully  attending  to  the  differences  in  the  sensations 
that  he  is  capable  of  receiving  through  the  visual  sense. 
We  have  seen  that  in  our  practical,  every  day  experience 
these  sensations  have  varied  in  such  a  constant  relation 
to  tlie  distance  that,  with  perceptive  faculties  such  as 
we  are  known  to  possess,  we  could  arrive  by  logical  pro- 
cesses at  very  definite  and  accurate  estimations  of  space 
relations.  We  know  that  for  untold  ages  our  ancestors 
have  had  the  ability  to  arrive  at  these  definite  conclu- 
sions in  regard  to  position  in  this  same  way.  We  know 
also  that  the  human  mind  is  such  that  logical  processes 
that  are  continually  repeated,  for  definite  purposes  and 
with  definite  and  unvarying  results,  cease  to  go  on  under 
the  domain  of  consciousness,  if  they  go  on  at  all ;  but  the 
results  are  reached  with  as  great  or  greater  accuracy  than 
if  they  continued  ;  and  we  know  also  that  this  ability  that 
exists  in  some  part  of  our  brain  to  do  routine  work  is  at 
first  the  result  of  long  individual  experience,  but  that 
after  a  while  it  is  in  some  measure  transmitted,  and  may 
be  considered  as  the  property  of  the  race — still  the  result 
of  experience,  though  not  necessarily  of  individual  ex- 
perience. We  know  that  our  ability  to  estimate  depth  is 
instantaneous,  and  we  know  that  it  is  greater  with  two 
eyes  than  it  is  with  one.  Many  of  us  have  been  taught 
to  believe  that  the  uniocular  picture  is  a  flat  picture, 
but  it  is  not,  though  under  some  circumstances  one  eye 
is  not  able  to  appreciate  relief  where  two  give  easy  and 
abundant  evidence  of  it.  It  may  not  be  that  any  of  the 
more  able  students  of  the  subject  of  binocular  vision 
have  believed  that  all  our  visual  perceptions  of  depth 
were  due  to  the  binocular  function  ;  still  it  is  very  easy 
for  one  who  reads  on  this  subject  to  become  possessed  of 
that  idea  from  what  he  reads. 

Tlie  writer  believes  that  the  perception  of  depth  in  the 
binocular  picture  that  presents  itself  to  any  adult  who 
opens  both  eyes  to  see  it  is  the  result  of  experience  gained 
either  from  his  infancy  or  his  ancestry,  and  that  it  may 
be,  and  sometimes  is,  the  resultant  of  all  the  following 
impressions,  viz.  .    That  produced  by 

1.  Parallax. 

2.  Focal  perspective. 

3.  Aerial  perspective. 

4.  Mathematical  perspective  and  preconceived  ideas 
and  expectations. 

5.  Transparency  of  images  or  parts  of  images. 

6.  Imperfect  superposition  of  images. 

7.  Doubling  of  images. 


The  first  four  of  the  above  conditions  may  exist  in 
uniocular  vision.  The  fifth  may  be  either  a  uniocular 
or  a  binocular  phenomenon.  The  last  four  can  only  be 
experienced  by  a  person  having  two  eyes.  For  1  and  8 
an  appreciable  amount  of  time  is  required  ;  for  all  the 
others  the  perception  may  be  instantaneous. 

The  writer  believes  also  that  the  perception  of  relief 
may  be,  and  often  is,  experienced  through  any  one  of 
these  nine  factors  alone,  or  from  two  or  more  in  combi- 
nation, but  that  the  uniocular  sensations  are  as  a  rule 
much  less  vivid  and  impressive  than  the  binocular  ;  still 
they  are  important  factors  of  the  general  resultant.  For 
the  perception  of  very  great  depth  where  the  interocular 
space  may  be  considered  as  infinitely  small  compared 
with  the  distance,  aerial  perspective  (3)  is  perhaps  the 
most  important,  and  mathematical  (4)  next,  though  the 
effect  of  parallax  voluntarily  or  accidentally  obtained  is 
in  no  way  to  be  ignored.  For  all  shorter  distances  our 
most  vivid  impressions  of  depth  come  from  2,  9,  .5,  and 
4,  and  though  the  ability  to  distinguish  between  homon- 
ymous and  crossed  diplopia  (9)  may  be  considered  the 
most  important,  it  is  sometimes  entirely  subordinated  by 
mathematical  perspective  (4). 

It  is  perhaps  rather  unusual  to  find  all  these  elements 
working  together  for  a  single  impression,  but  with  all 
our  looking  and  our  constant  motion  there  is  hardly  a 
moment  of  the  day  when  we  are  not  indebted  for  some- 
thing to  each  one  of  them,  except,  of  course,  aerial  per- 
spective for  in-door  scenes. 

It  is  also  well  known  that  these  impressions,  though 
very  generally  correct,  are  not  always  so.  Exceptional 
cases  occur  in  which  either  accident  or  design  produces 
anomalous  effects  which,  if  single,  are  very  likely  to  be 
deceptive  ;  for  example,  a  mist  over  one  part  of  a  land- 
scape while  the  sun  is  over  another  will  deceive  us  as  to 
the  relative  distance  unless  there  be  some  means  of  judg- 
ing of  it  other  than  aerial  perspective.  On  account  of 
circumstances  similar  to  these  we  may  obtain  through 
our  eyes  two  different  kinds  of  evidence  in  regard  to 
depth,  as  when  4  and  9  are  directly  antagonistic  in  their 
evidence.  These  cases,  though  not  so  common  in  nature, 
are  easily  produced  ;  and  a  very  striking  one  is  that  re- 
ferred to  by  Le  Conte,  in  which  the  stereoscopic  pictures 
of  a  street  are  mounted  so  as  to  produce,  by  the  crossing 
of  the  images  (6,  7,  8,  and  9),  just  the  opposite  effect  that 
is  suggested  by  the  aerial  and  mathematical  perspective. 
In  this  case  the  prejudice  is  so  great  in  favor  of  having 
the  smaller  objects  measured  by  their  angular  size  at  the 
greater  distance  from  us,  and  the  ability  to  form  mathe- 
matical judgments  is  so  great  that  the  entire  binocular 
function  seems  to  be  ignored  and  it  is  impossible  to  be 
deceived,  though,  according  to  the  above  classification,  3 
and  4  alone  were  opposed  to  5,  6,  7,  8  and  9,  while  1  and 
2  were  out  of  the  argument.  This  is  interesting  as 
showing  a  strong  evidence  of  what  may  be  called  uni- 
ocular stereoscopic  vision. 

As  the  eye  in  one  twenty-four-hundredth  part  of  a 
second  is  capable  of  gathering  in  evidence  of  seven  dif- 
ferent kinds  in  regard  to  solidity  and  as  in  less  than  one- 
tenth  of  a  second  those  two  kinds  that  depend  upon  its 
rapid  change  of  adjustment  may  be  added,  it  is  inter- 
esting to  know  what  will  be  the  result  when  there  is  not 
perfect  agreement  in  the  different  kinds  of  data  that  are 
thus  obtained.  It  would  be  natural  to  suppose  that  the 
resulting  impression  would  be  a  kind  of  general  average 
corresponding  to  the  mechanical  resultant  in  problems 
of  physics.  This  is  no  doubt  sometimes  the  case,  but  not 
always  ;  or,  at  least,  the  resultant  is  so  modified  by  ele- 
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ments  not  purely  visual  that  it  cannot  be  called  the  vis- 
ual resultant.  In  cases,  for  instance,  where  the  mathe- 
matical and  binocular  perspective,  are  directly  opposed 
in  their  evidence,  as  in  the  one  just  quoted,  it  is  impossi- 
ble for  us  to  believe  that  one  of  two  objects  is  at  the 
same  time  much  nearer  and  much  farther  than  the  other, 
so  the  mind,  as  would  be  expected,  decides  on  the  rela- 
tive validity  of  the  two  kinds  of  evidence  and  seems  un- 
hesitatingly and  unconsciously  to  ignore  the  seemingly 
less  reliable. 

The  hypotheses  thus  far  treated  of  in  a  theoretical 
way  concerning  the  causes  of  our  stereoscopic  sensations 
may  be  considered  proved  if,  without  the  element  of 
depth,  we  can  reproduce  the  sensations  at  any  time  by 
reproducing  the  causes  on  which  we  believe  them  to  de,- 
pend  and  so  isolated  from  other  phenomena  that  there 
shall  be  no  doubt  of  their  constant  connection  with  the 
sensations  in  question. 

This  is  done  most  beautifully  by  the  stereoscope,  an 
instrument  invented  by  Wheatstone  for  the  purpose,  and 
which  in  another  form  has  since  become  a  household 
article.  The  object  of  the  stereoscope  is  to  place  at  the 
same  time  before  each  eye  a  plane  picture  of  some  solid 
object  or  collection  of  solid  objects  ;  these  pictures  being 
nearly  alike,  but  differing  just  as  the  retinal  pictures 
would  differ  on  account  of  the  different  positions  of  the 
two  eyes.  When  such  pictures  are  placed  before  the 
eyes  and  arranged  in  such  a  position  that  the  directions 
of  the  visual  axes  and  the  focal  adjustments  of  the  eyes 
are  the  same  as  if  they  were  looking  at  the  real  objects 
in  space  instead  of  the  flat  pictures  of  them,  the  results 
are  so  strikingly  like  the  sensations  produced  by  objects 
occupying  three  dimensions  in  space  that  they  have  only 
to  be  seen  to  be  appreciated. 

Wheatstone's  instrument  is  not  the  one  in  common 
use,  but  is  a  reflecting  instrument  made  by  placing  two 
mirrors  together  at  an  angle  of  nearly  ninety  degrees,  as  in 
Fig.  5145,  the  pictures  being  placed  one  on  each  side  at 
1  and  r,  and  so  reflected  as  to  be  seen  as  one  solid  pict- 
ure when  both  eyes  are  directed  to  the  point  O.  The 
effect,  as  everyone  knows,  is  very  striking.  The  same 
result  would,  of  course,  be  obtained  by  placing  each  mir- 
ror at  right  angles  to  its  present  position  and  the  pict- 
ures back  to  back  between  them.     Sir  David  Brewster 
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was  the  inventor  of  the  refracting  stereoscope  which, 
with  slight  modifications,  is  in  use  to-day.  The  older 
instruments  were  made  like  that  pictured  in  Fig.  5146  ; 
the  centre  of  each  picture  being  placed  directly  in  front 
of  the  corresponding  eye,  and  before  each  eye,  at  P  and 
P',  were  prisms  of  such  strength  as  to  superimpose  1  and 
r  at  o.  The  screen  s  s  prevented  each  eye  from  seeing 
the  picture  that  belonged  to  the  other.  Each  of  the 
prisms  in  use  at  P  and  P'  was  united  with  a  convex  lens, 
which  was  used  principally  for  its  magnifying  effect,  but 
which  somewhat  interfered  with  the  sense  of  distance 
that  would  depend  on  the  proper  co-ordination  of  the  con- 


vergence and  the  accommodation.  In  the  stereoscopes 
that  are  most  in  use  to-day  this  anomaly  does  not  exist. 
The  pictures  are  made  so  large  that  their  centres  are 
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considerably  outside  of  the  axes  of  vision  and  the  prisms 
are  merely  strong  enough  to  bring  the  centres  of  the 
pictures  so  near  together  as  to  allow  of  their  being  seen 
when  the  visual  axes  are 
parallel,  while  the  convex- 
ity of  the  lens  is  such  as 
would    correspond    to    the 
amount  of  accommodation 
that  ought  to   be   used  to 
make  distinct  the  picture  at 
the  distance  at  which  it  is 
really  placed  in  the  stereo- 
scope.     In    this    way    the 
physiological  condition   of 
the  eye  in  looking  at  a  dis- 
tant scene  is  exactly  repro- 
duced in  looking  at  the 
plane  pictures  of    the 
stereoscope,  and  the  re- 
sulting    deception     is 
quite  perfect.      This 
latter  form   of    stereo- 
scope is  seen   in  Fig. 
5147. 

Some  of  the  stereo- 
scopes   in    the    shops 
to-day  have  no  prisms 
at  all  in  them,  but  are 
f      calculated  to  have  the 
centre  of  each  picture 
directly    in    front    of 
the     eye,     while     the 
lens  is  such  as  to  sup- 
ply    the    accommoda- 
tion that  would  corre- 
spond to  the  distance  at 
which    the  picture    is 
really  placed.     The  de- 
ception in  this  case  is 
quite  the  same,  the  only  dis- 
advantage being  in  the  lim- 
itation of  the  size  of    the 
picture  in  breadth  to  the  in- 
terocular  distance.     There 
are    other    stereoscopes  in 
which  the  superposition  of 
the  unlike  images  is  brought 


FiQ.  6147. 


about  by  different  devices,  but  they  all  amount  to  the 
same  thing  and  produce  the  same  effects.  One  of  the 
earlier  forms  was  that  invented  by  Dove  (Fig.  5148)  in 
which  the  displacement  of  the  pictures  is  brought  about 
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by  two  ri^ht-angular  isosceles  prisms  each  producing 
two  refractions  and  one  total  reflection. 

Illustrative  of  the  action  of  the  stereoscope  in  giving 
the  appearance  of  relief  to  plane  figures,  we  may  take  the 

cut  given  by  Ganot  (Pig, 
lor  5149),  which  is  the  flat 
picture  of  a  truncated 
pyramid  with  the  smaller 
end  directed  toward  the 
observer.  The  right-hand 
picture  is  the  pyramid  as 
it  appears  to  the  right  eye, 
and  the  left  is  as  it  appears 
to  the  left  eye.  In  the 
stereoscope  neither  eye  can 
see  the  picture  that  is 
meant  for  the  other.  The 
prisms  are  arranged  so  that 
each  picture  falls  on  the 
most  sensitive  part  of  the 
retina  when  the  eyes  are  in 
a  position  of  rest,  and  the 
convex  element  in  the  pris- 
matic glass  makes  the  lines 
clear  and  distinct  when  the 
eye  is  focussed  for  dis- 
tance. The  result  Is  that 
the  two  pictures  fall  as 
nearly  on  corresponding 
points  as  it  is  possible  for 
two  such  different  pictures 
to  fall,  and  exactly  the  same 
effect  is  produced  as  if  the 
eyes  were  looking  at  a 
truncated  cone  that  was  a 
great  way  off  and  that  was  large  enough  to  fill  up  the 
same  angular  space  that  each  picture  fills.  This  gives 
the  appearance  of  much  greater  size  than  can  be  at- 
tributed to  the  change  brought  about  in  the  retinal 
image  by  the  convex  lens  and  it  also  gives  the  same  ap- 
pearance of  solidity  that  would  come  from  looking  at  a 
real  cone  at  the  distance  that  would  allow  of  its  being  seen 
with  the  axes  practically  parallel.  Now  if  we  look  at 
this  picture  in  the  stereoscope  we  shall  be  able  to  see  most 
of  the  phenomena  that  would  have  been  presented  if  we 
were  looking  at  the  real  cone  in  the  position  that  this  is 
supposed  to  occupy.  "We  can  even  get  the  parallax  in  a 
slight  degree  by  moving  the  head,  on  account  of  the 
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property  which  we  recognize  in  the  convex  lens  to  dis- 
place eccentric  pencils  in  a  ratio  that  is  increased  with 
the  eccentricity.  We  do  not,  it  is  true,  get  the  focal  per- 
spective, for  the  lens  we  use  has  practically  a  flat  field, 
and  the  same  accommodation,  or  lack  of  it,  is  needed  for 
all  parts  of  the  picture ;  but  as  the  visual  axes  are  in  this 
case  parallel,  the  picture  appears  to  be  at  a  distance 
where  focal  adjustment  is  not  an  important  factor  in  our 
estimation  of  depth.  We  have  no  aerial  perspective,  nor 
should  we  expect  any,  in  a  figure  of  no  greater  apparent 
depth  than  this  is  made  to  represent.  There  is  nothing 
in  it  to  oppose  our  ideas  of  mathematical  perspective,  and 
all  the  phenomena  which  give  us  a  binocular  perception 
of  space-relations  are  fully  represented.     We  have  the 


imperfect  superposition  of  images,  evident  from  the 
doubling  that  takes  place  in  one  part  of  the  figure  when 
we  are  looking  at  a  part  that  is  apparently  more  or  less 
removed  from  us.  We  have  the  effect  of  transparency, 
or  we  should  have,  if  the  sides  of  the  figure  were  shaded 
a  little. 

If  we  transpose  these  pictures  in  Fig.  5149,  the  effect 
is  obviously  reversed,  for  the  picture  that  is  now  seen 
by  the  right  eye  will  then  be  such  as  would  appear  if  we 
were  looking  into  a  hollow  box  instead  of  at  a  puojecting 
pyramid,  and  the  apparent  central  depth  of  the  box  will 
be  just  as  striking  as  was  the  projecting  centre  of  the 
pyramid.  A  stereoscope  is  not  at  all  necessary  to  get 
these  effects.  A  single  prism,  held  before  one  eye  so 
as  to  displace  both  pictures  enough  for  the  right-hand 
picture  as  seen  by  one  eye  to  fall  on  the  left  hand  as  seen 
by  the  other,  will  give  precisely  the  same  effect,  only 
slightly  modified  by  the  fact  that  as  we  are  obliged  to 
use  the  accommodation  the  apparent  distance  will  be 
a  little  decreased,  and  whether  we  see  the  picture  of 
a  pyramid  or  a  box  will  depend  on  whether  we  hold 
the  prism  so  as  to  displace  the  pictures  inwardly  or  out- 
wardly. Indeed,  with  a  little  practice,  no  apparatus  of 
any  kind  is  necessary ;  we  have  but  to  diverge  or  con- 
verge the  optic  axes  as  we  look,  so  that  one  eye  points 
at  one  picture  and  the  other  eye  at  the  other  picture,  and 
then  wait  a  moment  until  the  lens  adjusts  itself  to  this 
anomalous  position  and  we  shall  get  the  stereoscopic 
effect  as  vividly,  or  nearly  so,  as  if  we  had  an  instru- 
ment to  aid  in  the  illusion.  Those  who  have  difficulty 
in  doing  this  will  be  aided  if,  while  trying  to  make  the 
axes  diverge,  they  imagine  themselves  to  be  looking 
straight  through  the  central  point  of  the  card  at  some 
imaginary  point  a  long  distance  beyond  ;  or,  if  this  does 
not  answer,  it  may  be  of  greater  help  to  look  over  the 
top  of  the  card  and  fix  the  eyes  on  some  real  distant 
point,  when  the  images  will  be  seen  to  double  like  those 
of  the  hand  in  a  previous  experiment. 

It  is  very  hard  to  fuse  the  modern  stereoscopic  pictures 
in  this  way,  because  the  distance  between  the  centres  is 
usually  greater  than  the  interocular  distance,  and  none 
of  us  have  ever  any  need  to  diverge  the  eyes  in  actual 
life,  and  few  of  us  are  able  to  do  so  voluntarily ;  but  any 
of  the  diagrams  here  printed  as  stereoscopic  cards  can  be 
easily  fused  after  a  little  practice,  either  by  divergence 
or  crossing,  the  relief  in  the  one  case  being  just  the  op- 
posite of  that  in  the  other. 

The  experimenter  may  aid  himself  in  crossing  the  eyes 
by  holding  the  point  of  a  pencil  midway  between  the 
two  pictures,  and  fixing  on  that,  and,  while  looking  at 
it,  withdraw  it  toward  himself  until  the  diplopia  pro- 
duced is  just  enough  to  place  one  pictuie  over  the  other. 
In  either  of  the  last  two  cases  the  central  picture  will  be 
the  binocular  one,  while  on  either  side  of  that  will  be 
seen  the  two  uniocular  pictures  that  are  not  visible  in 
the  stereoscope  On  account  of  the  central  screen. 

As  would  be  supposed,  the  stereoscope  offers  great  ad- 
vantages to  the  experimenter  who  is  desirous  of  taking 
up,  one  at  a  time,  the  causes  that  tend  to  give  the  notion 
of  solidity  and  testing  their  value  as  unconnected  with 
other  phenomena.  Though  something  has  been  done  in 
this  line,  the  writer  is  not  sure  that  anyone  has  attempted 
to  go  over  the  elements  as  classified  above,  and  make 
out  a  table  in  which  each  one  should  receive  its  com- 
parative value  in  a  quantitative  as  well  as  a  qualitative 
way.  This  would  be  a  most  interesting  thing  to  do,  and 
would  be  another  step  among  the  many  that  are  being 
taken  nowadays  toward  making  ours  an  exact  science, 
and  a  comparatively  easy  step,  too,  for  so  much  has 
already  been  done  in  detail  that  it  seems  as  if  only  a 
little  repetition  and  invention  were  necessary  before  the 
whole  could  be  shaken  together  so  that  the  different 
values  of  the  elements  and  their  combinations  would  be 
known. 

There  have  been  many  experiments  since  the  time  of 
Brewster  bearing  on  this  point,  but  it  seems  now  as  if  the 
time  were  ripe  for  the  classifying  and  assigning  definite 
values,  or,  at  least,  relative  values,  and  the  stereoscope 
gives  us  many  useful  hints  ;  e.g.,  in  Fig.  5139,  published 
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by  Dr.  Green,  after  Brewster,  the  element  of  conver- 
gence alone,  which  is  needed  in  a  greater  degree  for  the 
fusion  of  the  right-  than  the  left-hand  image,  produces 
very  marked  deception  in  regard  to  both  size  and  dis- 
tance of  the  two  squares. 

Before  leaving  the  stereoscope,  the  telestereoscope 
ought  to  be  mentioned.  It  is  an  instrument  invented  by 
Helraholtz  for  increasing  our  power  to  estimate  distance 
by  practically  increasing  the  interocular  space.     This  is 


Fig.  5150. 

done  by  the  aid  of  four  mirrors  or  reflecting  surfaces,  so 
arranged  (Fig.  5150)  that  while  the  eyes  look  toward  the 
object  the  pictures  formed  on  the  retina  are  such  as 
would  be  there  formed  if  the  eyes  were  as  far  apart  as 
the  two  outside  mirrors. 

The  horopter  is  something  that  ought  not  to  be  trifled 
with  by  anyone  who  is  not  fond  of'  pure  mathematics. 
That  there  is  such  a  thing  no  one  will  doubt,  but  it  is  much 
easier  to  define  than  to  describe  it.  It  is  the  locus  of  all 
those  points  in  space  that  are  at  the  same  time  so  situated 
that  their  images  on  the  two  retinae  fall  on  corresponding 
points.  To  illustrate,  let  both  eyes  be  directed,  as  in  Fig. 
5138,  to  the  point  A,  the  two  visual  axes  in  this  case 
being  represented  by  A  a  and  A  a'.  Now  anj^  point,  as 
B,  so  situated  in  space  that  the  angle  B  D  A  is  equal  to 
the  angle  B  S  A,  and  of  the  same  sense,  will  be  so  sit- 
uated that  its  image  will  fall  on  corresponding  points  of 
the  retinse,  and  it  will  be  seen  single  when  both  eyes  are 
looking  at  A,  and  the  sum  of  all  the  possible  situations 
for  such  points,  i.e.,  what  is  known  in  geometrj'  as  the 
locus  of  a  point  subject  to  those  conditions,  is  the  horop- 
ter. Of  course,  the  horopter  changes  for  every  change  of 
the  point  of  fixation. 

When  we  begin  to  investigate  the  properties  of  the 
horopter  our  task  seems  as  easy  and  as  plain  sailing  as 
one  of  Euclid's  propositions,  and 
we  soon  obtain  what  is  known  as 
the  horopteric  circle  of  Mueller, 
given  in  Fig.  5138.  This  is  that 
part  of  the  horopter  that  cuts  a 
horizontal  plane  passing  through 
the  eyes,  and  we  see  by  it,  or  we 
seem  to  see  by  it,  that  all  those 

points  lying  on  the  horizon  that    g    >  f  jj 

are  seen  single  will  be  in  a  circle 
drawn  through  the  nodal  points 
of  the  eyes.  This  assertion  de- 
pends upon  the  supposition  that 
the  vertical  meridian  in  eacli  eye 
remains  vertical  under  all  degrees 
of  convergence,  and  upon  the 
well-known  geometrical  truths 
that  vertical  angles  are  equal,  that  fio.  5151. 

the   sum  of    the  internal  angles 

of  a  triangle  is  equal  to  a  constant  quantity,  and  that 
inscribed  angles  subtended  by  the  same  chord  are 
equal  ;  from  this  we  go  on  a  step  further,  to  develop 
this  horopteric  line  into  a  horopteric  surface  by  revolv- 
ing it  round  the  chord  D  S.  The  surface  of  revolution 
thus  formed  is  known  as  a  torus,  a  section  of  which  is 


shown  in  Fig.  5151,  and  that  part  of  it  which  is  in- 
cluded in  the  field  of  vision  is  what  would  be  the 
horopter  if  the  conditions  thus  named  held  good.  But 
the  conditions  do  not  hold  good,  for,  as  has  been  shown 
by  Listing  and  others,  the  vertical  meridians  of  the  eyes 
do  not  remain  vertical  under  convergence,  and  so  the 
horopter  above  described  is  only  correctly  estimated  for 
distances  so  great  as  to  be  practically  infinite,  and  then  the 
spherical  surface  that  represents  the  horopter  is  a  plane 
at  infinity.  It  is  hardly  pos- 
sible, in  a  short  article  like 
this,  to  follow  all  the  re- 
searches that  have  been  made 
on  the  actual  shape  of  the  hor- 
opter. The  results  of  what 
I  ^    has  been  done  toward  the  de- 

termination  of  its  true  shape 
are  thus  summed  up  by  Pro- 
_•  fessor  Le  Conte  : 

J  ^  "In  regard  to  the  horopter, 

I  consider  the  following  points 
to  be  well  established.     1.  As 
a  necessary  consequence  of  the 
outward  rotation  of  the  eyes 
In    convergence    for    all  dis- 
tances in   the  primary  visual 
plane,  the  horopter  is  a  line 
Inclined  to  the  visual  plane, 
the  lower  end  nearer  the  ob- 
server.    But  whether  the  inclination  is  constant,  or  in- 
creases or  decreases  with  distance,  I  have  not  been  able 
to  determine  with  certainty.     It  is  probably  constant. 

"2.  In  depressing  the  visual  plane  the  inclination  of  the 
horopteric  line  becomes  less  and  less  until,  when  the  vis- 
ual plane  is  inclined  forty-five  degrees  below  the  primary 
position,  the  horopteric  line  becomes  perpendicular  to 
the  visual  plane  and  at  the  same  time  expands  into  a 
surface.  The  exact  nature  of  the  surface  I  have  not  at- 
tempted to  investigate,  but  it  is  evidently  a  curved  sur- 
face. 

"3.  In  elevating  the  visual  plane,  especially  with 
strong  convergence,  the  inclination  of  the  horopteric  line 
increases." 

Before  leaving  the  horopter  in  this  very  unfinished 
state,  it  is  interesting  to  note  that  the  shape  of  the  horop- 
ter has  been  suggested  as  having  something  to  do  with 
our  usual  impression  in  regard  to  the  shape  of  the  sky, 
which  seems  to  form  a  concave  surface  over  our  heads. 
It  seems  rather  doubtful  whether  this  is  the  case. 

The  horopter  has  also,  like  so  many  of  the  binocular 
phenomena,  a  faint  foreshadowing  in  the  uniocular 
field  :  thus  in  Fig.  5133  the  points  A,  B,  and  C  may  be 
taken  as  illustrative  of  the  fact  that  the  eye  has  not  a  flat 
field,  and  that  each  one  of  the  many  points  marked  on 
the  retina  must  have  somewhere  in  space  a  conjugate 
focus  and  those  in  the  periphery  of  the  field  will  be 
farther  from  the  eye  than  those  directly  in  front.  The 
exact  position  cannot  be  definitely  stated  on  account 
of  the  astigmatism  of  eccentric  pencils  ;  but  this  would 
Seem  to  be  of  little  importance,  because  of  the  compara- 
tive insensibility  of  the  periphery  of  the  retina,  and  be- 
cause of  our  habit  of  turning  the  eye  toward  anything 
that  we  wish  to  see  distinctly.  In  the  same  way,  it  does 
not  seem  to  matter  much  in  every-daj'  affairs  where  the 
horopter  goes  to  after  it  has  passed  out  very  far  from 
the  central  field,  but  it  is  necessary  to  know  something 
of  the  position  of  its  uniocular  prototype  in  making  ex- 
periments for  the  determination  of  the  relative  visual 
acuteness  of  the  different  parts  of  the  retina. 

The  writer  is  obliged  to  pass  over,  with  only  very  brief 
mention,  a  number  of  beautiful  diagrams  published  by 
Professor  Le  Conte  in  his  book  on  sight,  illustrative  of 
the  fact  that  we  do  not  seem  to  see  objects  as  with  two 
separate  eyes,  one  of  which  is  in  one  position  and  one  in 
another  ;  but  we  have  apparently  only  one  visual  field, 
and,  as  we  look  out  into  the  world,  we  seem  to  be  look- 
ing as  if  out  of  a  single  eye  to  be  fixed  midway  between 
the  two  that  we  really  use.  In  these  diagrams  we  have 
a  representation  of  what  each  eye  really  sees,  and,  be- 
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sides  this,  of  the  object  as  it  appears  to  us  after  being 
transferred  by  the  mind  to  its  true  position  as  regards 
ourselves  ;  i.e.,  to  the  place  that  it  seems  to  occupy  rela- 
tive to  an  imaginary  eye  in  the  middle  of  the  interocular 
space. 

A  word  or  two  ought  to  be  said  in  regard  to  the  im- 
portance of  a  comparatively  poor  eye  to  the  binocular 
combination. 

As  has  been  before  remarked,  two  eyes  do  not  see  a 
plane  surface  where  there  is  no  perspective  or  relief  very 
much  better  than  one,  but  it  is  surprising  how  much  a 
very  poor  eye  will  add  to  the  ability  to  judge  of  distance. 
The  lens  of  the  organ  may  be  wanting  entirely,  and  the 
cornea  be  somewhat  clouded  with  opacities,  and  yet  the 
eye  have  the  ability  to  direct  itself  with  considerable  pre- 
cision ;  and  as  long  as  that  is  the  case,  great  help  will  be 
given  in  the  judgment  of  distance,  as  might  be  supposed 
from  the  importance  that  convergence  plays  in  making 
up  the  estimation  (see  Fig.  5141,  illustrative  of  this  point). 
This  is  not  only  useful  to  the  patient  in  many  every-day 
affairs,  such  as  judging  of  the  height  of  a  step,  but,  be- 
sides this,  the  pertinacity  that  is  shown  in  many  patients 
who  have  eyes  that  can  in  no  way  form  images  on  the 
retinae  nearly  enough  alike  to  admit  of  their  being  fused 
in  the  ordinary  acceptation  of  the  term — the  pertinacity 
that  is  shown  by  them  in  continuing  to  use  both  eyes 
together.  Instead  of  ignoring  one  and  letting  it  turn  out 
or  up  when  some  kind  of  trouble  makes  it  much  easier 
for  them  to  do  this,  is  quite  significant  of  the  amount  of 
help  that  can  be  got  from  a  comparatively  poor  organ. 
The  writer  cannot  close  this  paper  without  expressing 
his  sincere  thanks  to  Dr.  John  Green,  of  St.  Louis,  for 
the  very  material  aid  that  he  has  given,  and  his  sorrow 
that  the  hurried  manner  in  which  it  has  been  written 
makes  it  so  little  apparent  that  he  has  had  the  advantage 
of  that  help,  and  also  of  the  very  excellent  book  on  the 
subject  written  by  Professor  Le  Conte,  of  which  he  has 
made  considerable  use,  though  less  than  he  would  have 
made  had  time  and  space  permitted. 

W.  S.- Dennett. 

VITILIGO.  This  affection  of  the  skin,  which  is  like- 
wise known  by  the  name  of  leucoderma,  consists  in  the 
development  of  whitened  areas  upon  various  portions  of 
the  body,  but  especially  of  the  face,  neck,  and  hands.  It 
is  due  to  localized  loss  of  pigment  in  rounded  or  ovoid 
patches  of  various  size,  having  sharply  defined  margins 
and  surrounded  by  more  or  less  deeply  pigmented  skin 
which  gradually  shades  off  into  the  normal.  The  char- 
acteristic features  of  the  whitened  spots  are  that  their 
^border  is  usually  convex,  giving  the  impression  that 
they  extend  into  their  darkened  surroundings,  or  in  their 
advance  drive  the  pigment  before  them  ;  that  there  is  no 
change  in  the  structure,  sensations,  or  secretions  of  the 
aflfected  areas  ;  and  that  their  tendency  is  to  persist  and 
to  increase  in  extent,  being  little  affected  by  any  treat- 
ment. It  is  an  acquired  condition  coming  on  usually  in 
youth  or  early  adult  life  without  previous  ill-health  or 
prodromata,  though  in  some  instances  it  lias  been  known 
to  follow  local  injury  and  sometimes  develops  in  the 
neighborhood  of  a  pigmented  mole.  The  dark-skinned 
races  are  rather  more  subject  to  vitiligo  than  those  of  fair 
skin  and  light  hair,  and  it  is  not  so  very  rarely  seen  in  the 
negroes  of  this  country,  in  whom  the  contrast  between 
the  perfectly  white  spots  and  the  normal  skin  produces 


a  striking  effect.  I  have  seen  instances  where  much  dis- 
comfort of  mind  was  occasioned  by  the  fact  that  the 
white  patches  were  merging  into  each  other  until  exten- 
sive regions  of  the  body  had  lost  their  pigment,  and  the 
negro  was  fearful  that  he  was  "  turning  into  a  white 
man."  The  hair  may  lose  its  pigment  in  the  same  way 
as  the  skin,  and  rounded  or  irregular  tufts  of  gray  may 
appear  upon  the  head.  In  white  races  the  afiected  re- 
gions are  often  more  noticeable  in  the  summer-time,  when 
the  surrounding  pigmentation  becomes  deeper. 

The  diagnosis  of  vitiligo  is  not  difficult,  although  it  is 
liable  to  be  confounded  with  morphcea,  chloasma,  tinea 
versicolor,  syphilitic  pigmentations,  macular  leprosy,  and 
albinismus.  One  chief  point  by  which  it  is  distinguished 
from  other  conditions  is  the  normal  condition  of  the 
skin,  apart  from  its  loss  of  pigment.  In  morphcea 
there  are  structural  changes.  In  tinea  versicolor  the 
patches  are  inflammatory  and  itchy,  and  from  them 
scales  can  be  scraped  which  show,  under  the  microscope, 
the  characteristic  groups  of  spores,  although,  when  cir- 
cumscribed areas  of  healthy  white  skin  are  enclosed  in 
the  brownish  patches  of  this  disease,  vitiligo  may  be 
closely  simulated  ;  but  the  margins  will  be  found  irregu- 
lar instead  of  clean-cut.  In  chloasma  there  is  increased 
pigmentation  of  the  patch  itself  and  the  circumference 
is  the  part  which  appears  white.  The  distinction  has 
been  made  that  in  vitiligo  the  margin  of  the  white  area 
is  convex  toward  that  which  is  pigmented  while  in  chlo- 
asma it  is  concave,  but  in  some  instances  the  patches  run 
togetlier  in  such  a  way  that  this  becomes  more  theoreti- 
cal than  apparent.  Syphilitic  pigmentations,  especially 
about  the  neck  in  women,  may  persist  after  other  mani- 
festations have  disappeared  and  simulate  vitiligo.  In  the 
macular  form  of  lepra  the  patches  of  white  skin  have  an 
irregular  outline,  not  so  abrupt  as  in  vitiligo,  and  the 
tinge  is  rather  grayish  than  dead  white  ;  then,  too,  the  skin 
is  either  thickened  or  atrophied  and  anaesthesia  or  im- 
paired sensation  is  present.  Finally,  in  albinism  we  have, 
as  in  vitiligo,  an  absence  of  normal  pigment,  but  in  the 
former  it  is  a  congenital  defect  and  the  whole  surface  of 
the  body,  including  the  hair  and  eyes,  may  be  devoid  of 
pigment. 

The  etiology  of  vitiligo  is  not  well  understood,  but  the 
cause  of  the  condition  is  usually  ascribed  to  pei-verted 
innervation.  It  is  probable  that  the  disappearance  of  the 
pigment  from  one  spot  and  its  increased  deposit  in  a 
neighboring  part  is  due  to  an  atrophy  and  hypertrophy 
in  the  respective  regions,  brought  about  through  the 
sympathetic-nerve  system.  Sometimes,  though  rarely, 
the  proper  proportion  of  pigmentation  is  spontaneously 
restored,  but  in  the  majority  of  instances  the  affected 
areas  tend  to  increase  and  the  condition  to  assume 
marked  chronicity.  When  large  extents  of  surface  are 
involved  the  term  leucoderma  becomes  appropriate. 

The  treatment  is  unsatisfactory.  Some  reports  of  suc- 
cess from  electricity  have  been  made.  Local  applica- 
tions for  the  removal  of  surrounding  pigmentation  are 
resorted  to  with  the  view  of  rendering  the  white  regions 
less  noticeable.  Internally,-  nerve  tonics,  especially 
strychnia  and  arsenic,  are  advised.  Blistering  the 
patches  to  excite  a  deposit  of  pigment  has  been  tried, 
but  the  results  are  not  brilliant.  If  upon  the  face  or 
other  exposed  part,  artificial  staining  may  be  employed, 
and  dyes  used  to  restore  the  color  of  the  hair. 

Charles  W.  Allen. 


604 


GENERAL   INDEX. 


Explanation  op  Signs. — The  Roman  munerals  refer  to  the  volume,  the  Arabic  to  the  page.    An  asterisk  (•)  indicates  that  the  subject 
referred  to  is  treated  at  length  in  a  separate  article.    (Fig.)  following  a  reference  shows  that  the  subject  is  further  explained  by  wood-cuts. 


Aachen. 

Abscess. 

Aacwf.n,  medicinal  springs  at,  i.  1* 

Abdominal  aorta,   anatomical   rela- 

Abortion from  chronic  corporeal  me- 

Abattoirs, vii.  193  (Pig.) 

tions  of  the,  i.  2 

tritis,  vii.  488 

sanitary  inspection  of,  vi.  267 

fasciae,  i.  10  ;  iii.  36  (Fig.) 

from  placentitis,  viii.  426 

Abb6  condenser,  iv.  776  (Fig.);  v. 

muscles,  i.  11  (Fig.) 

induction  of,  iv.  365 

193 

organs,   affections  of,   disqualify- 

natural, i.  25 

Abbe's  catgut  ring,  viii.  299  (Fig.) 

ing  for  enlistment,  ii.  749 

prognosis  in,  i.  26 

Abbe's  refractometer,  i.  43 

pregnancy,  ii.  775 

sequelae  of,  i.  26 

Abbott,  Benjamin  Vaughan,  on  civil 

salivary  gland,  ii.  447 

signs  of,  i.  39 

incapacity,  ii.  177 

tumors,  i.  15* 

suspected,  expert  examination  in 

on  copyright,  ii.  292 

viscera,    anatomical    relations    of 

cases  of,  i.  29 

on  criminal  irresponsibility,  ii.  338 

the,  i.  6  (Fig.) 

symptoms  of,  i.  36 

on  medico-legal  bearing  of  insan- 

relative positions  of  the,  i.  9 

treatment  of,  i.  36 

ity,  iv.  122 

veins,  superficial,  enlargement  of 

Abortion  (medico-legal),  i.  38*,  30 

on  patents,  v.  532 

the,  from  intrathoracic  press- 

Aboulia, vii.  687 

on  relation  of  tbe  physician  to  the 

ure,  i.  3  (Fig.) 

Abrus  precatorius,  iv.  253  ;  vi.  390 

law,  V.  673 

wall,  abscess  of  the,  i.  24 

Abscess,  i.  30* 

on  the  legal  aspects  of  poisoning, 

structural  peoiliarities  and  ana- 

aborted by  counter-irritation,  ii.  317 

V.  737 

tomical  relations  of  the,  i.  9 

alveolar,  iv.  241  ;  vi.  761  (Fig.) 

Abbott,  Samuel  W.,  on  coroner,  ii. 

zoster,  iii.  647 

and  haematoma,  differential  diag- 

302 

Abducens  nerve,  ii.  325  (Fig.) 

nosis  of,  ii.  285 

on  the  medical  examiner  in  Massa- 

nidus of  the,  viii.  181 

causation  of,  i.  31 

chusetts,  ii.  753 

paralysis  of,  in  tumors  of  the  cere- 

cerebellar, difliculty  in  the  diagno- 

on vaccination,  vii.  509 

bellum,  ii.  27 

sis  of,  viii.  215 

Abbott,  Willis  J.,  on  criminal  abor- 

Abducteur humeral  du  pouce,  v.  47 

cerebral,   i.    610 ;    viii.   214.     See 

tion,  i.  28 

Abductor  hallucis,  anomalies  of,  v. 

Brain,  abscess  of  the. 

Abbreviations  used  in  denoting  the 

51 

cervical,  vi.  532 

electrical  reactions,  ii.  651 

Abductor  indicis,  accessory  palmar. 

cold,  i.  31 

Abdomen,  appearance  of  the,  in  in- 

V. 48 

dorsal,  vi.  533 

tussusception,  viii.  318 

Abductor  minimi  digiti,   anomalies 

evacuation  of,  by  aspiration,  i.  390 

applied  anatomy  of  the,  i.  2* 

of,  V.  48 

epiphyseal,  viii.  386 

contusions  of,  i.  13 

Abductor  minimi  digiti  pedis,  anom- 

factitious production  of,  iii.  60 

development  of  organs  of,  v.  601 

alies  of,  V.  52 

in  hip  disease,  viii.  348 

(Fig.) 

Abductor  ossis  metatarsi  quinti,  v. 

in  Pott's  disease,  v.  801 

emphysema  of  the,  ii.  679 

52  (Fig.) 

in  the  axilla,  Hilton's  method  of 

eruptions  upon,  i.  2 

Abductor  pollicis,  anomalies  of,  v. 

opening,  i.  454 
ischio-rectal,  i.  278  ;  ii.  18 ;  v.  588 

fasciae  of,  i.  10  ;  iii.  36  (Fig.) 

47 

floating  tumors  of  the,  iii.  166 

Abenakis  Mineral  Springs,  iv.  694 

lumbar,  i.  13,  24 ;  vi.  538 

horizontal  section  of,  i.  4 

Aberration,  chromatic,  i.  45 

mammary,  vi.  79 

lymphatic  glands  of,  viii.  401 

spherical,  i.  38,  45 

muscular,  v.  55 

lymphatic  vessels  of  the,  viii.  396 

Aberystwith,  a  seaside  resort,  i.  25* 

of  bone,  i.  603 

(Fig.) 

Abies  alba,  vii.  334 

of  the  axilla,  i.  319 

muscles  of,  i.  11 

balsamea,  iii.  164  ;  vii.  334 

of  the  brain,  i.  610,  679  ;  ii.  621  ; 

of  horse,  regions  of,  vii.  643 

canadensis,  v.  691 

viii.  214 

penetrating  wounds  of,  i.  14 

excelsa,  v.  691  ;  vii.  334 

of  the  cornea,  ii.  798 

with  protrusion  of  the  pancreas, 

Praseri,  iii.  164 

of  the  eyelid,  ii.  785 

V.  460 

nigra,  vi.  448 

of  the  larynx,  iv.  415 

regions  of  the,  i.  3  (Fig.) 

pectinata,  iii.  164 

of  the  liver,  i.  16  ;  iv.  537 

sabre  and  bayonet  wounds  of  the, 

Abietic  acid,  vii.  838 

and  dysentery,  relations  of,  ii.  553 

viii.  4 

Abomasum,  of  cattle,  vii.  649  (Fig.) 

of  the  mamma,  i.  689 

shot  wounds  of  the,  viii.  6 

Abortion,  i.  25* 

of  the  pelvirectal  space,  i.  373 

superficial  anatomy  of,  i.  3 

antiseptics  in,  i.  255 

of  the  stomach,  i.  18 

superficial  wounds  of,  i.  14 

artificial,  i.  27,  28 

of  the  tongue,  vii.  107,  115 

tumors  of,  i.  15 

as  a  complication  of  dengue,  ii. 

palmar,  i.  319 

viscera  of,  i.  3 
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periarticular,  viii.  389 

contusions  and  ruptures  of,  i.  14 

causes  of,  i.  25 

perirectal,  i.  278  ;  iv.  186 

walls  of,  i.  9 

classification  of,  i.  28 

perirenal,  iv.  303 

wounds  and  contusions  of  the,  i. 

criminal,  i.  27,  28 

etiology  of,  iv.  303 

13* 

law  against,  i.  29 

pathology,  iv.  804 

wounds  of,  with  extension  of  vis- 

medical testimony  in,  i.  29 

prognosis,  iv.  304 

cera,  i.  15 

diagnosis  of,  i.  26 

symptoms,  iv.  804 

Abdominal  aneurism,  i.  217 

frequency  of,  i.  26 

treatment,  iv.  804 
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Abscess,  perityphlitic,  iv.  186 
periurethral,  iii.  362 
post-pharyngeal,  vi.  532 
psoas,  i.  12,  24  ;  vi.  533 
pulmonary,  iv.  583 
pyaemic,  of  the  heart,  iii.  572 
retro-pharyngeal,  vi.  532 
secondary,  i.  31 
spinal,  vi.  533 
splenic,  vi.  602 
tropical,  1.  31 
urinary,  vii.  403 
Ahscessus  capitis  sanguineus  neona- 
torum, ii.  20 
Absinthe,  viii.  2 
Absinthin,  viii.  2 
Absinthism,  i.  31* 
Absolute    hypermetropia,    iii.     776 

(Fig.),  779 
Absorbents,  ii.  405 
Absorbent  system,  viii.  387  (Fig.) 
diseases  and  injuries  of,  viii.  81* 
(Fig.) 
anomalies  of  the  thoracic  duct, 

viii.  81 
calculus    in    the    receptaculum 

chyli,  viii.  83 
chylangioma  cavernosum,   viii. 

88 
chylocele,  viii.  89 
chylothorax,  viii.  83 
chylous  ascites,  viii.  83 
chylous  hydrocele,  viii.  89 
diseases  of    the    thoracic  duct, 

viii.  81 
effusion  of  chyle  into  the  pleural 
and  peritoneal  cavities,  viii.  83 
galactocele,  viii.  89 
intra-abdominal  lymphatic  vari- 
ces, viii.  86 
lymphangioma,  viii.  88 
lymphocele,  viii.  89 
macrochilia,  viii.  89 
macroglossia,  viii.  89 
occlusion   of  the  thoracic  duct, 

viii.  81 
ossification  of  the  thoracic  duct, 

viii.  82 
relation   of    obstructed    cardiac 
circulation   to    lymph    stasis, 
viii.  85 
rupture   of    the    thoracic  duct, 
receptaculum  chyli,  and  lac- 
teals,  viii,  83 
varices  of  the  lymph-vessels  of 
the  penis,  viii.  90 
Absorption,  1.  32 
by  the  skin,  i.  32 
definition  of,  i.  32 
in  the  intestine,  i.  33 
through  mucous  membranes,  i.  34 
Abstinence,  iii.  38 

Abstract  (as  a  form  of  medicine),  iv. 
695 
of  aconite,  1.  67 
of  belladonna,  i.  486 
of  conium,  iii.  613 
of  digitalis,  iii.  232 
of  hyoscyamus,  iii.  615 
of  ignatia,  vi.  344 
of  jalap,  iv.  236 
of  nux  vomica,  v.  870 
of  podophyllum,  v."  737 
of  senega,  vi.  388 
of  valerian,  vii.  596 
Acacia,  iii.  409  ;  vi.  390 
Acacia  anthelminthica,  v.  33 
Acacia  catechu,  extract  of,  ii.  8 
Acanlhia  lectularia,  v.  753 


Acanthocephala,  i.  34* 

Acardia,  vii.  10  (Fig.) 

Acari,  i.  34*  (Fig.) 

Acarina,  v.  742 

Acaroides,  gum,  i.  35* 

Acarus  folliculorum,  i.  35  (Fig.) ;  ii. 

356  ;  iv.  805  (Fig.) 
Acarus  scabiei,  i.  34  (Fig.) ;  iv.  805 

(Fig.)  ;  V.  742 
Accelerator  urinas,  anomalies  of,  v.  54 
Accessory  gluteus  minimus,  v.  48 
Accessory  head    to    quadriceps    fe- 

moris,  v.  49 
Accessory  obliquus  abdominis,  v.  53 
Accessory  palmar  abductor  indicis, 

V.  48. 
Accessory   popliteus  muscle,   v.  51 

(Fig.) 
Accessorius  ad  accessorium,  v.  51 
Accessorius  ad  flexorem  profundum, 

V.  46 
Accessorius  tricipites,  v.  45 
Acclimation,  i.  35*  ;  viii.  438 

hygiene  of,  i.  37 
Accommodation  and  refraction  (path- 
ological), i.  50* 
Accommodation  and  refraction  (phys- 
iological), i.  37*  (Fig.) 
Accommodation  and  refraction  in  the 

color-blind,  ii.  344 
Accommodation,  changes  in  the  eye 
during,  i.  46 
defective,  asthenopia  in,  i.  391 
definition  of,  i.  46 
diminished  range  of,  vi.  33 
disorders  of,  i.  53 
influence  of  age  upon,  i.  48 
loss  of,  for  near  objects,  from  paral- 
ysis of  the  third  nerve,  ii.  325 
mechanism  of,  i.  47 
nerves  of  apparatus  of,  i.  48 
paralysis  of,  i.  53 
range  of,  i.  47 
Scheiner's  experiment,  i.  46 
spasm  of,  i.  53 

varying  shape  of  the  lens  during, 
i.  47 
Accommodative  asthenopia,  i.  51 
Accounts  of  physicians.     See  Fees. 
A.C.E.   mixture,  administration  of, 

i.  198 
Acephalus,  vii.  9 
Acer  sacchariiium,  vi.  674 
Acervulus,  viii.  133 
Acetabulum,  iii.  650  (Fig.) ;  v.  554 
anatomy  of,  iii.  650 
fractures  of  the,  i.  54*  (Fig.) 
fractures  of  rim  of,  i.  55 
Acetanilide,  viii.  91 
Acetanilide.     See  Antifebi-in. 
Acetate  of  ammonium,  i.  136 
diaphoretic  action  of,  ii.  425 
of  copper,  ii.  290 
of  lead,  iv.  463 
of  potassium,  v.  794 
of  zinc,  viii.  76 
Acetic  acid,  i.  57* 
anilin  solutions,  iii.  678 
germicidal  action  of,  iii.  333 
glacial,  caustic  action  of,  ii.  5 
in  cod-liver  oil,  ii.  221 
Acetic  ether,  i.  58* 
Acetoneemia,  i.  58* 

in  diabetic  coma,  ii.  430 
Acetone,  i.  58* 
germicidal  action  of,  iii.  323 
in  urine,  vii.  432 
Acetonuria,  i.  58* 
clinical  significance  of,  vii.  488 


Acetophenone,   hypnotic  action  of, 

iii.  787 
Acetum,  iv.  700.     See  Vinegar. 
Acetum  britannicum,  ii.  307 
Achilleea  millefolium,  ii.  58 
Achillea  millefolium,  viii.  87 
Achillein,  viii.  37 
Achilletin,  viii.  37 
Acholia,  iv.  540 
Achorion  Schonleinii,  iii.  49  (Fig.) ; 

iv.  805  (Fig.) ;  vii.  96 
Achroicythaemia,  i.  183 
Achroma,  acquired.     See  Vitiligo. 
Achroma,  congenital.    See  Albinism. 
Acid  albumen  in  urine,  vii.  431 
Acid.     (For  the  acids  not  found  in 
this  list  look  under  the  English 
name  of  the  acid.) 
abietic,  vii.  333 
acetic,  i.  57 
aconitic,  i.  66 
amidobenzoic,  v.  359 
anacardiac,  i.  786 
anemonic,  i.  68  ;  vi.  83 
angelic,  i.  227 
arable,  iii.  409 
arachic,  i.  61 
arsenious,  i.  348 

antiseptic  efficacy  of,  i.  254 
artanthic,  iv,  676 
benzoic,  i.  487,  489 
antiseptic  eflicacy  of,  i.  354 
in  antiseptic  surgery,  1.  361 
uses  of,  i.  490 
boric,  or  boracic,  i.  607 
antiseptic  efficacy  of,  i.  354 
in  antiseptic  surgery,  i.  362 
butyric,  i.  60 
cafEeo-tannic,  ii.  233 
capric,  1.  60 
caproic,  i.  60 
caprylic,  i.  60 
carbolic,  i.  756 
antiseptic  efficacy  of,  1.  254 
crude,  1.  756 

effects,  constitutional,  upon  hu- 
man system,  i.  758 
efiects,  local,  upon  human  tis- 
sues, i.  757 
effects  on  bacteria,  i.  757 
impure,  i.  757 
in  antiseptic  surgery,  i.  363 
in  urine,  vii.  415 
poisoning  by,  i.  758 ;  v.  688 
carbonic,  i.  761 
action  of,  on  oxy-haemoglobin, 
i.  549 
carmic,  ii.  347 
carminic,  ii.  330 
cathartic,  vi.  101,  389 
cathartogenic,  vi.  389 
cerotic,  i.  61 
cetraric,  v.  36 
chelidonic,  ii.  12 
choleic,  i.  498 
cholic,  i.  498 
chologlycocholic,  i.  498 
choloidic,  i.  498 
cholonic,  i.  498 
chromic,  ii.  154 

antiseptic  efficacy  of,  i.  258 
chrysophanic,  vi.  333 
cinnamic,  ii.  167 

in  benzoin,  i.  490 
citric,  ii.  176 
comenic,  v.  338 
cresylic,  i.  757 
cubebic,  ii.  346 
cumaric,  iv,  708 
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Acid,  diacetlc,  in  urine,  vii.  433 

Acid,  punico-tannic,  v.  772 

Acne  rosacea,  diagnosis,  i.  65 

difrangulic,  i.  717 

pyrogallic,  vi.  117 

pathology,  i.  65 

erucic,  v.  76 

pyroligneous,  i.  57  ;  vi.  738 

prognosis,  i.  66 

fllicic,  iii.  65 

querci-tannic,  v.  255 

treatment,  i.  65 

formic,  iii.  331 

quillaic,  vi.  491 

Aconine,  i.  67 

frangulic,  i.  717 

rheotannic,  vi.  223 

Aconite,  i.  66*  (Fig.) 

fumaric,  iii.  264 

ricinoleic,  i.  788 

abstract  of,  i.  67 

fungic,  iii.  265 

ruberythrinic,  iv.  613 

administration  of,  i.  67 

gadic,  ii.  221 

subichloric,  ii.  178  ;  iv.  613 

allied  drugs,  i.  68 

gallic,  V.  254 

salicylic,  vi.  248 

and   digitalis,   antagonism  of,  vL 

gelseminic,  iv.  237 

antiperiodic  action  of,  i.  248 

164 

gentisic,  iii.  320 

antipyretic  action  of,  i.  249 

as  a  cardiac  depressant,  i.  783 

glycocholic,  i.  498 

antiseptic  efficacy  of,  i.  253 

as  an  emmenagogue,  ii.  677 

glycocholonic,  i.  498 

in  antiseptic  surgery,  i.  264 

botanical  relations  of,  i.  68 

glycodyslisic,  i.  498 

santalic,  vi.  294 

dose  of,  i.  67 

gratiolinic,  iii.  799 

sclerodic,  ii.  715 

extract  of,  i.  67 

guaiaconic,  iii.  408 

sphacelinic,  ii.  715 

fluid  extract  of,  i.  67 

guaiaretic,  iii.  408 

stearic,  i.  61 

in  dysentery,  ii.  554 

gurjunic,  iii.  413 

succinic,  in  the  blood-plasma,  i. 

Indian,  i.  68 

hippuric,  v.  260  ;  vii.  414 

554 

Japanese,  i.  68 

hysena,  i.  61 

in  the  diagnosis  of  hydatid  cysts, 

medicinal  uses  of,  i.  67 

hydriodic,  iii.  725 

vii.  791 

poisoning  by,  i.  68 

hydrobromic,  iii.  725 

in  urine,  vii.  415 

preparations  of,  i.  68 

hydrochloric,  iii.  788 

sulphocarbolic,  vi.  683 

Aconite,  toxicology,  i.  68* 

as  a  digestive,  vii.  124 

sulphuric,  vi.  685 

Aconitine,  i.  67,  71 

secretion  of,  in  infants,  viil.  93 

in  urine,  vii.  419 

English,  i.  68 

hydrocyanic,  iii.  788. 

sulphurous,  vi.  686 

in  facial  neuralgia,  iii.  19 

antiseptic  efficacy  of,  i.  253 

tanacetic,  vi.  737 

Aconilum  ferox,  i.  68 

ipecacuanic,  iv.  208 

tannic,  v.  254 

heterophyllum,  i.  68 

isolactic,  iv.  876 

tartaric,  vi.  788 

lycoctonum,  i.  68 

isopropylacetic,  i.  60 

tauringallic,  i.  498 

napellus,  i.  66  (Fig.) 

isovalerianic,  i.  60 ;  vii.  596 

taurocholio,  i.  498 

Stoerckeanum,  i.  68 

jalapinolic,  vi.  297 

thymic,   antiseptic  efficacy  of,  i. 

variegatum,  i.  68 

juglandic,  i.  730 

254 

Acorin,  iii.  165 

kino-tannic,  iv.  312 

loxicodendric,  iv.  232 

Acormus,  vii.  9  (Fig.) 

lactic,  iv.  376 

tropic,  i.  484 

Acorns,  V.  371 

in  urine,  vii.  415 

uramidobenzoic,  v.  259 

Acorus  calamus,  iii.  165  (Fig.) 

lactucic,  iv.  876 

uramidoisathionic,  v.  259 

Acoustic  nerve,  viii.  184 

larixinic,  iv.  880  ;  vii.  834 

uric,  V.  260  ;  vii.  413 

central  affections  of,  i.  427 

lauric,  i.  61 

valerianic,  vii.  596 

Acqui,  i.  69* 

lithic,  vii.  413 

Acidity,  i.  59* 

Acquired  hypermetropia,  iii.  780 

lobelic,  iv.  578 

normal,  i.  59 

Acrania,  vii.  6  (Fig.) 

maizenic,  ii.  301 

of  cutaneous  excretions,  i.  59 

Acrididse,  v.  750 

margaric,  found  in  an  atheroma,  i. 

of  the  blood,  i.  59 

Acrinyl  sulphocyanate,  v.  76 

411  (Fig.) 

of  the  stomach,  i.  59,  60 

Acrochordon.     See  Verruca,  vii.  637 

meconic,  v.  822 

of  the  urine,  i.  59 

Acromion  process,  caries  of,  i.  70 

tests  for,  V.  888 

pathological,  i.  59 

compound  fracture  of,  i.  70 

medullio,  i.  61 

physiological,  i.  59 

diseases  of,  i.  70 

melilotic,  iv.  708 

treatment  of  abnormal,  i.  60 

fracture  of,  i.  69  ;  iii.  345 

mesoxalic,  v.  260 

Acids,  antidotal  use  of,  i.  243 

injuries  of,  i.  69 

myristic,  i.  61 ;  ii.  221 

caustic  action  of,  i.  62  ;  ii.  5 

necrosis  of,  i.  70 

nitric,  v.  188 

cosmetic  employment  of,  ii.  309 

separation  of  epiphysis,  i.  69 

nitrococic,  ii.  247 

external  uses  of,  i.  62 

Acromion  process,  injuries  and  dis- 

nitro-hydrochloric, v.  198 

in  infantile  diarrhoea,  ii.  441 

eases  of,  i.  69* 

nitrous,  in  combination,  v.  189 

internal  use  of,  i.  63 

Acronycta  xyliniformis,  v.  757 

oleic,  i.  61  ;  v.  295 

mineral,  antiseptic  efficacy  of,  i. 

Acrospores,  vi.  327 

ortho-oxybenzoic,  vi.  248 

254 

Actsea  racemosa,  vi.  489 

osmic,  V.  881 

of  the  gastric  juice,  ii.  464 

as  an  emmenagogue,  ii.  677 

antiseptic  efficacy  of,  i.  258 

physio  ogical,  i.  60* 

Actinomyces,  vi^  341 

oxalic,  V.  441 

poisoning  by,  i.  61 

Actinomycosis,  i.  70*  (Fig.) 

in  urine,  vii.  415  (Fig.) 

Acipenser  Huso,  iv.  331 

miliary,  nodules  of,  iv.  787  (Fig.) 

oxalmic,  in  urine,  vii.  415 

Acne,  i.  63* 

staining  of,  iv.  765 

palmitic,  i.  61 ;  ii.  221 

and  lupus,  diagnosis,  iv.  609 

Actions,  automatic,  i.  450 

paracholic,  i.  498 

artificial,  i.  63 

Active  principles,  i.  71* 

paraglycocholic,  i.  498 

ciliaris,  ii.  787 

Actual  cautery,  ii.  8 

perosmic,  poisoning  by,  v.  611 

diagnosis  of,  i.  63 

Actuaries'  life  table,  v.  24 

phenic,  i.  756.     See  A.  carbolic. 

etiology  of,  i.  63 

Aculeata,  v.  758 

phenolsulphonic,  vi.  683 

lesions  of,  i.  62 

Acupressure,  i.  73*  (Fig.) 

phosphomolybolic,     reaction     of. 

local  treatment  of,  i.  64 

healing  of    arteries    after,   i.   859 

with  morphine,  v.  337 

of  the  vulva,  vii.  693 

(Fig.) 

phosphoric,  v.  640 

papular,  i.  68 

in  arresting  hemorrhage,  i.  865  ; 

in  urine,  vii.  418 

pustular,  i.  63 

iii.  471  (Fig.) 

physetoleic,  i.  61 

rosacea,  i.  64 

Acupuncture,  i.  78* 

phytolaccic,  v.  769 

sebiicea.     See  Seborrhom,,  vi.  363 

in  neuralgia,  v.  156 

picric,  antiseptic  efficacy  of,  I.  258 

treatment  of,  i.  63 

Adam's  apple,  iv.  387 ;  v.  110 

podophyllinic,  v.  737 

varieties  of,  i.  63 

Adams  County  Springs,  Ohio,  i.  74* 

polygalic,  vi.  387 

Acne-punctor,  i.  65  (Pig.) 

Adams'  fascia  knife,  v.  380  (Fig.) 

polygonic,  i.  505 

Acne  rosacea,  i.  04*  (Fig.) 

method  for  the  relief  of  Dupuy- 

prussic,  iii.  738 

causes,  i.  65 

tren's  contraction,  iii.  162  (Fig.) 
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Adams'   operation  for  anchylosis  of 

the  hip,  V.  193,  393  (Pig.) 
Adams  Springs,  i.  74* 
Addison's  chelold,  v.  194 
Addison's  disease,  i.  74* 

action  of  the  sympathetic  in,  vi.  693 

anatomical  characters,  i.  74 

and  idiopathic  ansemia,  differential 
diagnosis  of,  1.  186 

definition,  1.  74 

diarrhoea  in,  11.  483 

etiology,  1.  77 

history,  i.  74 

pathology,  i.  76 

prognosis,  1.  77 

symptoms,  1.  76 

the  blood  in,  iv.  785 

treatment,  i.  77 
Adductor  brevis,  anomalies  of,  v.  49 
Adductor  foramen  of  the  thigh,  vlii. 

541 
Adductor  hallucls,  v.  53 
Adductor  longus,  anomalies  of,  v.  49 

tenotomy  of,  vl.  777 
Adductor  magnus,  anomalies  of,  v.  49 
Adductor  minimus  vel  quadratus,  v. 

49 
Adductor  muscles  of  the  thigh,  vlil. 

541  (Fig.) 
Adductor  poUicis,  anomalies  of,  v.  48 
Adelheldsquelle,  1.  77* 
Aden  fever,  11.  895 
Adenia,  ill.  691  (Pig.) 
Adenine,  vi.  64 
Adenitis,  axillary,  i.  319 

cervical,  in  scarlet  fever,  vl.  812 

of  the  groin,  1.  711 
Adeno-fibroma,  1.  78 
Adenoid  tissue,  11.  272  (Fig.) 
Adenoid    vegetations    in    the   naso- 
pharynx, in  chronic  nasal  ca- 
tarrh, vlii.  259 

removal  of,  362 
Adenoma,  1.  77*  (Pig.) 

definition  of,  1.  77  ;  Hi.  402 

degenerations  in,  1.  80 

destruens  of  stomach,  1.  80  (Fig.) 

diagnosis  of,  vli.  824 

etiology  of,  1.  80 

involving  the  labyrinth,  1.  440 

malignancy  of,  1.  80 

metastatic,  of  liver,  1.  79  (Pig.) 

miliary,  of  liver,  1.  79  (Fig.) 

of  the  breast,  1.  79 

of  the  eyelid,  ii.  806 

of  the  Intestine,  iv.  190 

of  the  kidney,  1.  78  (Fig.) 

of  the  lachrymal  gland,  11.  813 

of  the  liver,  i.  79  (Pig.) ;  iv.  576 

of  the  parotid  gland,  v.  520 

of  the  stomach,  i.  80  (Pig.) 

of  the  tongue,  vii.  112,  115 

of  the  uterus,  vil.  496  (Pig.) 

rapidity  of  growth  of,  1.  80 
Adeps,  iv.  380 

benzoinatus,  1.  490 
Adhesive  plaster,  application  of,  to 
obtain  traction  in  hip-disease, 
vlii.  860  (Pig.) 

German,  ii.  856 

used  in  the  application  of  exten- 
sion, 11.  778  (Pig.) 
Adiantum  capillus- veneris,  iv.  618 

pedatum,  Iv.  618 
Adipocere,  1.  80* 
Adipose  columns  In  the  skin,  11.  251 

(Fig.) 
Adipose  tissue,  ill.  44  (Fig.) 

atrophic,  Hi.  45 


Adipose  tissue,  development  of,  Hi. 
44 

excessive  production  of,  v.  273 

serous,  ill.  45 
Adirondacks,  1.  81* 
Adjutor  splenii  muscle,  v.  52 
Adoccipital  fissure,  vlii.  152  and  209 

(Fig-) 
Adolescence,  Insanity  of,  iv.  124 
Adonin,  1.  68 
Adonis,  1.  68 

vernalls,  ii.  524 ;  iv.  503 
Adrenals.     See  Suprarenal  bodies. 
Adulteration  of  beer,  ill.  204 
of  brandy,  Hi.  204 
of  bread,  ill.  199 
of  butter.  Hi.  200 
of  candy.  Hi.  200 
of  cereals,  iii.  199 
of  cheese,  iii.  200 
of  chocolate,  ill.  203 
of  cocoa,  111.  203 
of  coffee,  iii.  202 
of  fatty  foods,  iii.  200 
of  flour,  in.  199 
of  food  and  drink,  iii.  197 
of  food  and  drugs,  legislation  con- 
cerning, iii.  205 

in  Alabama,  ill.  207 

in  California,  Hi.  207 

in  Connecticut,  Hi.  307 

in  Delaware,  iii.  207 

in  England,  iii.  205 

in  Florida,  IH.  207 

in  Prance,  Hi.  206 

in  Georgia,  iii.  206 

in  Germany,  Hi.  306 

in  Illinois,  Hi.  308 

in  Indiana,  Hi.  308 

In  Iowa,  iii.  308 

in  Kansas,  HI.  308 

in  Kentucky,  iii.  208 

in  Maine,  iii.  308 

in  Maryland,  iu.  308 

in  Massachusetts,  ill.  207 

in  Michigan,  iii.  208 

in  Minnesota,  iii.  208 

in  Mississippi,  Hi.  208 

in  Missouri,  iii.  208 

in  Nebraska,  Hi.  208 

in  New  Hampshire,  Hi.  208 

in  New  Jersey,  iii.  207 

In  New  York,  ill.  206 

in  Ohio,  iii.  308 

in  Pennsylvania,  Hi.  208 

in  Rhode  Island,  ill.  308 

in  Texas,  ill.  309 

in  the  U.  S.,  in.  206 

in  Vermont,  iii.  209 

in  Virginia  and  West  Virginia, 
Hi.  209 

in  Wisconsin,  iii.  209 
of  food,  classification  of.  Hi.  198 

detection  of,  iii.  199 

extent  of,  Hi.  198 

laws  concerning.  Hi.  197,  205 

statistics  of,  Hi.  198 
of  lard,  iii.  200 
of  milk,  Hi.  201 
of  oleaginous  or  fatty  foods,  iii. 

200 
of  olive-oil.  Hi.  200 
of  rum,  iii.  204 
of  saccharine  foods,  iii.  200 
of  spices,  iii.  302 
of  tea,  iii.  303 
of  whiskey,  Hi.  304 
of  wines,  ill.  303 
Adults,  size  of,  iii.  397 


Adynamic  fever,  iii.  95 

-lEgle  marmelos,  1.  459  ;  v.  859 

Aegophony,  ii.  84 

Aerobes,  iii.  64  ;  vlii.  77 

Aerobic    micro-organisms,    Hi.    64 ; 

vlii.  77 
Aerotherapeutics,  i.  81*  (Pig.) 
^scuHn,  vi.  255 
^esthesiometer,  i.  83*  (Fig.) 

Brown-Sequard's,  1.  84 

Carroll's,  1.  84 

delicacy  of  test  by,  i.  84 

Hammond's,  1.  84 

influences  affecting  the  value  of,  i. 
85 

results  of  experiments  with,  i.  84 

Sieveking's,  1.  84 

use  of,  1.  85 

Vance's,  i.  84 

Weber's,  i.  83 
^ther,  H.  723 
Afferent,   use  of  term  in  anatomy, 

vlii.  533 
Affinity  not  consanguinity,  11.  272 
Affium,  V.  319 

Affusions,  cold,  in  fever,  iii.  70 
Africa,  history  of  yellow  fever  in, 

vlii.  41 
African  fever,  11.  395 
African  ginger.  Hi.  380 
African  gum.  Hi.  409 
African  races,  facial  types  of,  iii.  3 

(Fig.) 
After-birth,  v.  693 
After-brain,   synonym    of   metence- 

■  phal,  vlii.  123 
After-hearing,  iii.  545 
After-pains,  vi.  70 
After-sensation,  vi.  396 
Afyn,  V.  319 
Agalactia,  vi.  72 
Agamogenesis,  vlii.  439  (Fig.) 
Agar-agar,  ii.  717  ;  v.  27 

as  a  culture-medium,  iv.  768 
Agaric,  ii.  166 

black-scaled.  Hi.  274 

blue-stemmed,  iii.  275 

brimstone,  ill.  288 

buffed-gilled,  iii.  275 

chestnut,  iii.  275 

common-gilled,  iii.  283 

fairy-ringed,  111.  376 

field,  iii.  378 

fly,  IH.  281 

gray,  iii.  276 

imperial  orange,  iii.  275 

inky,  in.  377 

ivory,  Hi.  374 

large  shaggy,  iii.  373 

maned,  iii.  275 

milk-red,  ill.  278 

milky,  iii.  278 

orange-milked,  iii.  375 

panther,  iii.  282 

parasol,  iii.  273 

peach-kernel,  ill.  275 

pepper,  iii.  278 

phallus-like,  iii.  281 

purging,  1.  86* 

rose,  iii.  282 

rough- warted,  111.  282 

scaly,  iii.  273 

silky-wrappered.  Hi.  276 

small  esculent.  Hi.  276 

small  garlic,  ill.  276 

spring,  iii.  283 

white,  i.  86 

white  field,  111.  275 
Agaricinus,  iii.  271 
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Agarics,  list  of  edible,  iii.  283 

modes  of  cooking,  iii.  374 

poisonous  qualities  of,  communi- 
cated to  brine  and  vinegar,  iii. 
265 
Agaricus,  iii.  271,  278  (Fig.) 

acris,  iii.  278 

seruginosus,  iii.  283 

albellus,  iii.  274 

alutaceus,  iii.  275 

amygdalinus,  iii.  275 

annularius,  iii.  274 

arvensis,  iii.  277 

asper,  iii.  282 

atramentarius,  iii.  277 

bombycinus,  iii.  276 

bulbosus,  iii.  281 

bulbosus  vernus,  iii.  282 

csesarius,  iii.  275 

campestris,  i.  86  ;  ii.  717 ;  iii.  277 

castaneus,  iii.  275 

castus,  iii.  275 

cespitosus,  iii.  275,  277 

colubrinus,  iii.  273 

comatus,  iii.  275 

consociatus,  iii.  275 

cretaceus,  iii.  278 

cuueifolius,  iii.  277 

deliciosus,  iii.  275 

eburneus,  iii.  274 

emeticus,  iii.  283 

esculentus,  iii.  276 

excoriatus,  iii.  275 

fabaceus,  iii.  277 

fascicularis,  iii.  283 

frumentaceus,  iii.  275,  276 

glandulosus,  iii.  277 

infundibuliformis,  iii.  277 

marasmius,  iii.  276 

mastoideus,  iii.  275 

melleus,  iii.  274 

muscarius,  iii.  281 

nebularis,  iii.  276 

niveus,  iii.  275 

odorus,  iii.  377 

oreades,  iii.  276 

ostreatus,  iii.  277 

pantherinus,  iii.  382 

pectinaceus,  iii.  375,  383 

personatus,  iii.  275 

phalloides,  iii.  381 

poisonou.s    varieties    of,    iii.    281 
(Fig.) 

pratensis,  iii.  378 

procerus,  iii.  273 

prunulus,  iii.  276 

purus,  iii.  282 

pusilus,  iii.  283 

pustulatus,  iii.  274 

rachodes,  iii.  374 

radicatus,  iii.  375 

roseus,  iii.  282 

ruber,  iii.  378 

rubes,  iii.  274 

rubesoens,  iii.  374 

russula,  iii.  274 

salignus,  iii.  378 

sanguineus,  iii.  283 

scoradoneus,  iii.  376 

semiglobatus,  iii.  388 

squarrosus,  iii.  276 

strobiliformis,  iii.  276 

sublateritius,  iii.  283 

sulphureus,  iii.  283 

tesselatus,  iii.  377 

tigriiius,  iii,  377 

ulmarius,  iii.  276 

vernus,  iii.  283 

violaceus,  iii.  275 

Vol.  VIII.— 39 


Agaricus  volvaceus,  iii.  383 

Air-cushions    in  the    prevention   of 

Agassiz,  Louis,  brain  weight  of,  viii. 

bed-sores,  ii.  395 

163 

Air-meter,  vii.  636  (Fig.) 

Age,  i.  87* 

Air-passages,  vi.  199  (Fig.) 

divisions  of,  i.  88 

foreign  bodies  in,  i.  98* 

influence  of,  on  body  temperature, 

pressure  in  the,  vi.  308 

iii.  595 

upper,  simple  inflammation  of  the. 

on  hearing,  iii.  546 

iv.  400 

on  the  accommodation,  i.  48 

Air-pump  for  ether  microtome,  iv. 

varying  doses  according  to,  ii.  526 

778  (Fig.) 

Agenesia,  cerebral,  i.  618 

Air-supply,   sanitary   inspection   of, 

Agenya,  vii.  7  (Fig.) 

vi.  274 

Aggregation  of  men,   psychological 

Airelle  myrtille,  vii.  560 

effects  of  iii.  126 

Aix-laChapelle,  medical  springs  at. 

Agitator  caudae  muscle,  v.  48 

i.  1 

Agnew's  hernial  instrument,  iii.  638 

Aix-les-Bains,  i.  100* 

(Fig.) 

Ajaccio,  i.  101* 

operation,  v.  194 

Ajowan,  constituents  of,  i.  333 

Agnine,  vi.  674 

Ajuga  chamaepitys,  i.  718 ;  ii.  57 

Agony,  death,  ii.  386 

septans,  i.  718 

Agoraphobia,  i.  88*  ;  iii.  51  ;  vii.  688 

Akataphasia,  i.  389 

Agrammatism,  i.  389 

Ala  alba  medialis  of  the  fourth  ven- 

Agraphia, i.  288 

tricle,  viii.  178 

Agriculturists,  diseases  of,  v.  375 

Ala  cinerea  of  the  fourth  ventricle. 

Agrimonia  eupatoria,  i.  89 

viii.  178 

Agrimony,  i.  89* 

Alabama,  history  of  yellow  fever  in. 

Ague,  brass-founders',  v.  876 

viii.  43 

dumb,  iv.  146 

Alalia,  i.  289 

Ague-cake,  1.  20,  89*  ;  vi.  601 

Alanson's  method,  v.  194 

Ahypnosis,  vi.  471 

Alaut  camphor,  ii.  649 

Aiken,  i.  89* 

Alantoic  acid,  ii.  649 

Ainhum,  i.  91*  ;  iii.  502 

Alap,  i.  100* 

Air,  i.  93* 

Alassio,  viii.  456 

ammonia  in,  i.  92 

Alba,  white  nervous  matter,  viii.  118 

analysis  of,  i.  96 

(Fig.) 

carbonic  acid  in,  i.  92 

Albany  Artesian  Well,  i.  100* 

carbonic  oxide  in,  i.  95 

Albicantia,  viii.  132  (Fig.) 

climatic  factors,  i.  97 

Albinism,  i.  101* 

composition  of,  i.  92 

Albizzia  anthelminthica,  v.  33 

compressed,    therapeutic    employ- 

Albumen, antidotal  value  of,  i.  241 

ment  of,  i.  81  (Fig.) 

conversion  of,  into  urea,  v.  258 

constituents  of,  i.  93 

in  urine,  vii.  421 

contamination  of,  i.  93,  95 

in  urine,    quantitative    estimation 

by  gas-lights,  i.  762 

of,  vii.  433 

detection   of    micro-organisms    in 

living    and    dead,    difference    be- 

the, iv.  773  (Fig.) 

tween,  V.  367 

effects  of  bad,  in  tlie  etiology  of 

tests  for,  vii.  431 

consumption,  ii.  192 

tests  for,  Ohver's  test-papers,  vii. 

examination  of,  i.  93 

433 

expired,    composition   of  the,    vi. 

Albuminoid  ammonia,  vii.  700 

200 

Albuminoid  degeneration,  i.  101,  173 

impure,  a  cause  of  infant  mortal- 

Albuminoids, decomposition  of,  vi. 

ity,  iv.  14 

Ill 

in  the  blood,  i.  556 

Albuminometer,  vii.  424  (Fig.) 

in  the  soil,  vi.  496 

Albuminous  bodies,  products  of  pan- 

in the  tissues,  ii.  678 

creatic  digestion  of,  ii.  466 

nitrogen  in,  i.  93 

Albuminous  principles,  i.  Ill 

of  dwellings,  impurities  in  the,  vii. 

Albuminuria,  adventitious,  vii.  424 

612 

cyclic,  vii.  425 

standard  of  purity  of,  vii.  614 

dietetic,  vii.  425 

organic  analysis  of,  i.  96 

during  pregnancy,  vii.  425 

organic  vapors  in,  i.  96 

febrile,  vii.  436 

oxygen  in,  i.  93 

following  muscular  exertion,  vii. 

ozone  in,  i.  92 

425 

rarefied,  employment  of,  in  thera- 

from  impeded    blood-circulation, 

peutics,  i.  82 

vii.  435 

residual,  vi.  208 

in  infectious  diseases,  vii.  486 

solid  matters  in,  i.  96 

in  nervous  affections,  vii.  426 

sulphide  ot  ammonium  in,  i.  95 

intrinsic,  vii.  424 

sulphuretted  hydrogen  in,  i.  95 

mode  of  production  of,  iv.  373 

supply  of,  sanitary  inspection  of, 

morbid,  vii.  435 

vi.  374 

of  opiura-habitues,  v.  328 

test  for  carbonic  acid  in,  i.  94 

of  pregnancy,  vi.  13 

vapors  contaminating,  i.  95 

paroxysmal,  vii.  425 

watery  vapor  in,  i.  93 

physiological,  vii.  434 

Air-bath  to  obviate  tendency  to  catch- 

prognosis of,  vii,  426 

ing  cold,  i.  467 

pseudo-,  vii.  434 

Air-bubbles  seen  under  tlie  micro- 

signiticance of,  in  health  and  dis- 

scope, iv.  781  (Fig.) 

ease,  vii.  424 
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Albuminuria,  true,  vii.  434 
Alburg  Springs,  i.  103* 
Alcaplon  in  urine,  vii.  429 
Alcaptonuria,  vii.  429 
Alcohol,  i.  102* 

action  of,  in  the  etiology  of  cir- 
rhosis, ii.  175 

administration  of,  i.  105 

amylic,  i.  173 

antiseptic  efficacy  of,  i.  355 

as  a  fixing  agent,  iii.  663 

as  a  tonic,  vii.  134 

cerylic,  iii.  43 

cetylic,  iii.  43 

chemical  properties,  i.  103 

dementia  from  abuse  of,  iv.  131 

diaphoretic  action  of,  ii.  435 

dose  of,  i.  105 

excretion  of,  i.  104 

germicidal  action  of,  iii.  883 

in  antiseptic  surgery,  1.  261 

in  dyspepsia,  ii.  463 

in  fever,  iii.  70 

in  the  setiology  of  color-blindness, 
ii.  344 

injurious  effects  of,  upon  soldiers, 
iii.  757 

interference  with  digestion  by,  ii. 
453 

myrioylic,  iii.  43 

methylic,  iv.  75 

phenylic,  i.  756 

physical  properties,  i.  103 

physiological  action  of,  i.  103 

preparation  of,  i.  103 

tlierapeutics  of,  1.  105 

use  of,  in  cold  climates,  ii.  328 

wood,  iv.  751 
Alcoholic  amblyopia,  vii.  669 

fermentation,  iii.  63 

stimulants,  hypodermatic  use  of, 
iii.  795 
Alcoholism,  acute,  insanity  in,  iv.  117 

chronic,  and  paresis,  diagnosis  of, 
iv.  110 

insanity  in,  iv.  120 

coma  in,  ii.  355 

in  armies,  i.  331 

ophthalmoscopic    appearances  in, 
V.  319 
Aldehyde,  i.  105*  ;  ii.  98 
Alder,  black,  i.  105 
"  Alderman's  nerve,"  ii.  330 
Ale,  vii.  780 
Aleppo  evil,  i.  106* 

stapliylococcus  of,  vi.  335 
Aleppo  galls,  v.  253 
Aletris,  i.  505 
Alexander- Adams  operation,  v.  194  ; 

vii.  455,  459 
Alexander's  operation,   v.   194  ;  vii. 
455,  459 

after-treatment,  vii.  461 

bibliography,  vii.  463 

indications,  vii.  460 

results,  vii.  461 
Alexander,  W.  T.,  on  diseases  of  the 

lymphatic  glands,  viii.  383 
Alexia,  i.  289 
Alexisbad,  i.  106* 
Algid  dysentery,  ii.  553 
Algiers,  i.  107* 
Algor,  vi.  396 
Algos,  V.  454 
Alhama  d'Aragon,  i.  108* 
Alhagi  manna,  iv.  641 
Alibert's  cheloid,  v.  194 
Alicante,  i.  108* 
Aliment,  i.  109* 


Aliment  (continued) : 

animal,  i.  112 

classification  of,  i.  109 

inorganic,  i.  110 

non-nitrogenous,  i.  Ill 

organic,  i.  Ill 

vegetable,  i.  112 
Alimentation,  rectal,  i.  113* 
Alinjection,  definition  of  term,  viii. 
533 

efficacy  of,  viii.  173  (Fig.) 

hardening  of  the  brain  by,  viii.  300 
(Fig.) 
Alizarin,  iv.  613 

Alkali  albumen  in  urine,  vii.  481 
Alkaline  caustics,  ii.  5 

mineral  waters,  1.  461 
Alkalinity,  i.  115* 

of  the  blood,  i.  59 
Alkalies,  i.  114* 

as  expectorants,  ii.  767 

cosmetic  employment  of,  ii.  308 

external  uses  of,  i.  114 

in  infantile  diarrhoea,  ii.  441 

in  the  prevention  of  curdling  in 
milk,  viii.  95 

in  the  treatment  of  gall-stones,ii.  109 

internal  uses  of,  i.  115 
Alkaloid,  the  first  discovered,  v.  333 
Alkaloids,  i.  71 

cadaveric,  iv.  758  ;  vi.  60 

of  cinchona,  i.  73  ;  ii.  163,  165 

of  opium,  i.  72  ;  v.  322 

peptic,  vi.  64 

post-mortem,  iv.  758  ;  vi.  60 

produced    in    the    normal    living 
body,  vi.  64 

termination  designating,  i.  71 

urinary,  vi.  64 
Alkanet,  i.  115*,  606 
Alkanna  red,  i.  116 
Alkanna  tinctoria,  i.  115,  606 
Alkannin,  i.  116 
Alkekengi,  i.  116* 
Allantiasis,  vi.  67 
Allantoidea,  i.  116 
Allantois,  i.  116* (Fig.) ;  ii.  144 (Fig.) 

form  of,  i.  116 

formation  of  the,  iii.  177  (Fig.) 

morphology  of,  i.  116 
Alleghany  Springs,  i.  117* 
Allen,  Charles  W.,  on  diseases  of  the 
tongue,  vii.  105 

on  gall-stones,  iv.  560 

on  suicide,  vi.  675 

on  vitiligo,  viii.  604 

on  xanthoma,  viii.  35 
Allevard,  i.  117*. 

Alleyer  Cook's    hsematoxylin   solu- 
tion, iii.  676 
AUis's  inhaler,  i.  193  (Fig.) 
Allis's  sign,  v.  194 
Allium  sativum,  iii.  303  ;  vi.  616 
Allochiria,  vi.  396 
Allorhytlimia  cordis,  vi.  93 
Allotriopliagy,  i.  296 
Alloway,  T.  Johnson,  on  lacerated 
perineum,  v.  584 

on  primary  perineorrhaphy,  or  pe- 
rineoplasty, v.  581 

on  trachelorrhaphy,  vii.  156 
Allspice,  i.  118*  (Fig.) ;  ii.  196 
Allyl,  Iso-sulphocyanate  of,  v.  76 

sulphide  of,  iii.  304 
Almond  meal,  ii.  308 
Almonds,  i.  118*  (Fig.) 

action  and  uses  of,  i.  119 

bitter,  i.  118 
poisoning  by,  iii.  745 


Almonds  (continued) : 

botanical  relations  of,  i.  120 

medical  relations  of,  L  180 

mixture  of,  i.  119 

sweet,  i.  119 

syrup  of,  i.  119 
Aloe  barbadensis,  i.  120 

ferox,  i.  120 

puriflcata,  i.  122 

socotrina,  i.  120 

spicata,  i.  120 

vulgaris,  i.  120 
Aloes,  i.  130* ;  vi.  100 

action  and  use  of,  i.  121 

administration  of,  i.  122 

allied  medicines,  i.  122 

allied  plants,  i.  133 

as  a  laxative,  iv.  460 

as  an  emmenagogue,  ii.  676 

Cape,  i.  131 

composition  of,  i.  121 

description  of,  i.  131 

dose  of,  i.  123 

hepatic,  i.  131 

Natal,  i.  121 

preparation  of,  i.  120 

sources  of,  i.  120 

varieties  of,  i.  121 
Alogia,  i.  289 
Aloin,  i.  121,  123 
Alopecia,  i.  133*  (Fig.) 

acciden  talis,  i.  124 

areata,  i.  134 
feigned,  iii.  59 

circumscripta,  i.  134 

congenital,  i.  132 

from  fright,  iii.  50 

in  diabetes,  ii.  418 

neurotica,  i.  125 

pityrodes,  i.  123 

pityrodes  universalis,  i.  124 

presenilis,  i.  133 

senilis,  i.  123 

simplex,  i.  124 

symptomatic,  i.  123 

syphilitic,  vi.  719 

varieties  of,  i.  122 
Alpena  Well,  i.  125* 
Alphabets,    deaf-and-dumb,    ii.    378 

(Fig.) 
Alpha-naphthol,  v.  105 
Alphos,  vi.  55 
Alpine  climate  (Davos),  ii.  357,  694 

health  resorts,  ii.  357 
Alpinia  cardamomum,  i.  782 

officinarum,  iii.  287.  330 
Alps,  i.  125* 

Alsidium  helminthocorton,  v.  26 
Alstonia  constricta,  iii.  613 

scholaris,  i.  750  ;  ii.  519  ;  iii.  613 
Alstonidin'e,  ii.  520 
Alstoniue,  ii.  520 
Alt,  Adolf,  on  glaucoma,  iii.  337 

on  iris,  ciliary  body,  and  choroid, 
iv.  214 

on  optic  nerve  and  retina,  v.  339 

on  sclera,  cornea,  crystalline  lens, 
vitreous  body,  zonule  of  Zinn, 
aqueous  humor,  vi.  347 

on  tumors  of  the  eye,  ii.  804 
Alteratives,  i.  135* 

in  infantile  diarrhoea,  ii.  441 
Althsea  officinalis,  iv.  643  (Fig.) 

rosea,  iv.  642 
Altitude  staff,  v.  672  (Fig.) 
Alum,  i.  126 

antiseptic  efficacy  of,  i.  254 

as  a  styptic,  vi.  672 

as  an  emetic,  ii.  674 
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Alum  (continued)  : 

Ambulance  corps,  auxiliaries  to,  iii. 

Ammonia  works,  nuisance  from,  viL 

cosmetic  employment  of,  ii.  309 

139 

307 

in  bread,  detection  of,  iii.  200 

first  establishment  of,  iii.  135 

Ammoniac,  i.  137*  (Fig.) 

poisoning  by,  i.  126 

in  the  armies  of  Europe,  iii.  135 

African,  source  of,  i.  883 

root,  i.  505 

in  the  U.  S.  Army,  iii.  136 

allied  plants,  i.  138 

Alum,  poisoning  by,  i.  126* 

law  organizing,  iii.  137 

as  an  expectorant,  ii.  768 

Alum  spring.  Church  Hill,  ii.  157 

necessity  for,  iii.  135 

constituents  of,  i.  238 

Alumen,  i.  126 

organization  of,  in  foreign  armies, 

plaster,  i.  188 

exsiccatum,  caustic  action  of,  ii.  6 

iii.  185 

Ammoniated  glycyrrhizin,  iv.  509 

Aluminium,  i.  126* 

in  the  U.  S.  Army,  iii.  137 

Ammonic  benzoate,  i.  488 

antiseptic  efficacy  of,  i.  253 

size  of,  in  the  armies  of  Europe, 

Ammonic  iodide,  iv.  304 

in  antiseptic  surgery,  i.  361 

iii.  138 

Ammonic  nitrate,  a  source  of  nitro- 

chloride, antiseptic  efficacy  of,  i. 

in  the  U.  S.  Army,  iii.  188 

gen  monoxide,  v.  193 

254 

Ambulance  service,  historical  sketch 

Ammonio-ferric  citrate,  iv.  227 

hydrate,  i.  136 

of,  i.  130 

Ammonio-ferric  sulphate,  iv.  339 

sulphate,  i.  126 

in  American  cities,  i.  133 

Ammonio-ferric  tartrate,  iv.  228 

Alveolar  sarcoma,  definition  of,  iii. 

in  European  cities,  i.  133 

Ammonio  -  magnesian       phosphate. 

403 

in  New  York,  i.  181 

crystalsof,  iv.  803(Fig.) 

Alveolar  tumors,  ii.  713  (Fig.) 

Ambulance  stable,  arrangement  of. 

Ammonio-sulphate  of  aluminium,  i. 

Alveolus,  fracture  of,  in  tooth-ex- 

i. 130 

126 

traction,  vi.  766 

Ambulances  and  the  ambulance  ser- 

Ammonium acetate,  diaphoretic  ac- 

Alvi fiuxus  torminosus,  ii.  546 

vice  in  larger  cities,   i.   128* 

tion  of,  ii.  435 

Alyssum  maritimum,  v.  77 

(Fig.) 

solution  of,  i.  136 

Amadou,  vi.  615 

Ambulances,  extemporized,  vii.  235 

Ammonium  benzoate,  i.  488 

Amadou-tinder,  iii.  283 

(Fig.) 

as  a  cholagogue,  ii.  109 

Amanita,  iii.  371  (Fig.) 

furniture  of,  iii.  145 

Ammonium,  bromide  of,  i.  698 

aurantiaca,  iii.  375 

in  the  U.  S.  Army,  iii.  143 

Ammonium  carbamate,  v.  258 

muscaria,  iii.  281 

number  of,  required  for  an  army. 

Ammonium,  carbonate  of,  i.  136 

Amauitffi,  list  of  edible,  iii.  283 

iii.  145 

as  an  expectorant,  ii.  767 

Amaranth,  ii.  289 

place  of,  in  a  line  of  march,  i.  333 

Ammonium,  chloride  of,  ii.  99 

Amaurosis,  i.  532.  See  also  Blindness. 

wheeled,  iii.  148 

antiseptic  efficacy  of,  i.  255 

from  cerebral  lesions,  vii.  673 

Amelia,  vii.  8  (Fig.) 

as  an  expectorant,  ii.  767 

from  fright,  iii.  50 

Amelie-les-Bains,  i.  188* 

germicidal  action  of,  iii.  833 

from  lesions  of  the  corpora  quadri- 

AmenorrhcEa,  i.  184* 

Ammonium,  citrate  of  iron  and,  iv. 

gemina,  ii.  304 

causes,  i.  134 

327 

in  lead  poisoning,  iv.  465 

diagnosis,  i.  134 

Ammonium  cyanate,  v.  258 

in  tumors  of  the  cerebellum,  ii.  37 

massage  in,  iv.  668 

Ammonium  iodide,  iv.  204 

intoxication,  i.  587 

prognosis,  i.  134 

Ammonium,  nitrate  of,  i.  137 

partialis  fugax,  vii.  669 

treatment,  i.  134 

Ammonium,  phosphate  of,  i.  137 

quinine,  vii.  669 

varieties,  i.  134 

as  a  cholagogue,  ii.  110 

uraemic,  v.  818  ;  vii.  669 

Amentia,  iv.  88 

Ammonium,  sulphate  of,  i.  137 

Amaurotic  oat's-eye,  first  symptom 

American  aborigines,  cranial  capac- 

antiseptic efficacy  of,  i.  255 

of  glioma    of  the  retina,    ii. 

ity  of,  ii.  35 

germicidal  action  of,  iii.  323 

811 

American  centaury,  ii.  30  ;  iii.  331 

Ammonium,  sulphate  of  iron  and, 

Amazia,  i.  687 

American  Columbo,  iii.  331 

iv.  239 

Amber,  i.  137* 

American  experience  life-table,  v.  34 

Ammonium  sulphide  in  the  air,  i.  95 

oil  of,  as  an  emmenagogue,  ii.  677 

American  ipecac,  ii.  738 

Ammonium,  tartrate  of  iron  and,  iv. 

resin,  i.  127 

American-Swiss    food,    composition 

228 

Ambergris,  1,  127  ;*  v.  75 

of,  viii.  100 

Ammonium  urate,  vii.  487  (Fig.) 

Amblyopia,  alcoholic   and  tobacco. 

American  wormseed,  viii.  1 

Ammonium  valerianate,  v.  259 

vii.  669 

Ametropia,  i.  46,  50 

Ammon's  hoi-n,  viii.  143 

diabetic,  vii.  670 

means  of  determining  the  degree 

artery  of  the,  viii.  236 

ex  anopsia,  vi,  657  ;  vii.  670 

of,  i.  404 

pyramidal  elements  of  the,   viii. 

from  cerebral  lesions,  vii.  673 

measurement  of,  v.  353 

172 

from  optic  neuritis,  vii.  667 

Amidobenzene,  i.  833 

Ammon's  (Von)  operation,  v.  194 

from  partial  atrophy  of  the  optic 

Amimia,  i.  388 

Amnesia,  agenesic,  iv.  709 

nerve,  vii.  667 

Ammonia  and  ammonic  salts,  i.  135* 

periodical,  ii.  377 

hysterical,  i.  538 

Ammonia,  antidotal  use  of,  i.  242 

progressive,  in  general  paresis,  iv. 

in  progressive  atrophy  of  the  optic 

antiseptic  efficacy  of,  i.  354 

106 

nerve,  vii.  667 

aromatic  spirit  of,  i.  135 

resulting  from  cold,  ii.  237 

reflex,  vii.  670 

as  an  expectorant,  ii.  767 

Amnesic  aphasia  from  fright,  iii.  50 

saturnine,  vii.  669 

caustic,  ii.  5 

Amnio-allantoic  canal,  v.  166 

toxic,  vii.  669 

germicidal  action  of,  iii.  338 

Amnion,  i.  138*  (Fig.) 

scotomata  in,  vii.  668 

in  the  air,  i.  93 

diseases  of  the,  vi.  19  (Fig.) 

with  squint,  vi.  657 

in  the  prevention  of  drug  erup- 

formation  of,   ii.   145  (Pig.) ;  iii. 

Ambra  grisea,  i.  137 

tions,  ii.  413 

177  (Fig.) 

Ambrein,  i.  137 

in  urine,  vii.  420 

histology  of,  i.  140  (Fig.) 

Ambulance,   Abbot-Downing  Com- 

liniment of,  i.  186 

human,  i.  139  (Fig.) 

pany's,  i.  138  (Fig.) 

poisoning  by,  i.  137 

in  the  chick,  i.  138  (Fig.) 

army,  i.  138 

spirit  of,  i.  135 

in  the  rabbit,  i.  139  (Pig.) 

Bellevue  Hospital,  i.  138  (Fig.) 

stronger  water  of,  i.  135 

Amuiota,  i.  116 

description  of,  i.  139 

urate  of,  found  in  the  urine,  Iv. 

Amniotic  fluid,  i.  140 

field,  iii.  133 

802  (Fig.) 

composition  of,  i.  141 

loading  a  litter  upon,  vii.  337 

water  of,  i.  135 

functions  of,  i.  140 

manner  of  hitching  the  horse  to,  1. 

Ammonia  carmine  solutions  for  stain- 

origin of,  i.  141 

180 

ing,  iii.  674 

quantity  of,  i.  141 

New  York  Hospital,  1.  138  (Fig.) 

Ammonia    manufacturers,    diseases 

swallowing  of,  by  the  foetus,  i.  140 

transportation  of  injured  by,  i.  133 

of,  V.  276 

Amoeba  polypodia,  reproduction  in. 

(Fig.) 

Ammonia,  poisoning  by,  i.  137* 

viii.  439  (Pig.) 
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Amoeba,  respiration  of  the,  vi.  197, 

(Fig-) 
Amoebse  coli,  iv.  796  (Fig.) 
Amoeboid  movements,  ii.  15 

of  white  corpuscles  in  commenc- 
ing inflammation,  iv.  19 
Amomum  cardamomum,  i.  783 

melegneta,  i.  783  ;  iii.  330 
Amorphus  globulus,  vli.  9 
Ampelopsis,  iii.  383 
Ampelo-therapeutics,  iii.  381 
Amphiarthroses,  i.  371 
Amphiaster,  first,  position  of,  vi.  383 
Amphiaster  of  the  ovum,  v.  439 
Amphicreatine,  vi.  64 
Amphioxus,  cranial  nerves  in,  ii.  320 
Amphistoma  hominls,  ii.  519 
Amphoric  breathing,  ii.  84 
Ampulla  of  the  Fallopian  tube,  vii. 
570  (Fig.) 

of  the  vas  deferens,  vii.  31  (Fig.) 
Ampullae  in  the  mamma,  i.  685 
AmpuUares  nervi,  ii.  564 
Amputation,  i.  143*  (Fig.) 

above  the  shoulder-joint,  i.  163 

after-treatment,  i.  153 

affecting  mortality,  i.  156 

age  affecting  mortality,  i.  155 

aneurismal  varix  following,  1.  154 

antisepsis  in,  affecting  mortality, 
i.  156 

artificial  support  after,  i.  376 

at  the  ankle,  i.  166  (Fig.) 

at  the  elbow,  i.  160  (Fig.) 

at  the  hip,  i.  170  (Fig.) 

at  the  knee,  i.  168  (Fig.) 

at  the  shoulder,  i.  161  (Fig.) 

at  the  wrist,  i.  159  (Fig.) 

Garden's,  i.  169 

Chopart's,  i.  164  (Fig.) 

chorea  of  the  stump  after,  i.  154 

circular  method,  i.  148  (Fig.) 

comparison  of  methods  of,  1.  151 

complications  of,  i.  153 

contra-indications  to,  i.  144 

definition  of,  i.  142 

double  incision  circular  method,  i. 
148 

flap  method,  i.  150  (Fig.) 

for  bone  disease,  i.  145 

for  burns,  i.  144 

for  cicatricial  contractions,  i.  146 

for  compound  dislocation,  i.  145 

for  compound  fracture,  i.  144 

for  deformities,  i.  145 

for  disease,  i.  145 

for  gangrene,  i.  145 

for  gunshot  wounds,  i.  145  ;  viii.  32 

for  inflammation,  i.  145 

for  injuries,  i.  144 

for  lacerated  wounds,  i.  144 

for  tetanus,  i.  145 

for  tumors,  i,  145 

for  ulcers,  i.  145 

for  wound  of  vessels  in  a  limb,  1.144 

Gritti's,  i.  169 

haemorrhage  following,  i.  154 

historical  sketch  of,  i.  143 

indications  for,  i.  143 

instruments  necessary  for,  i.  146 

intermediary,  i.  146 

ligation  of  vessels  in,  i.  151  (Fig.) 

Lisfranc's,  i.  164  (Fig.) 

medio-dorsal,  i    164  (Fig.) 

methods  of,  i.  148  (Fig.) 

mortality  following,  i.  154 

multiple,  mortality  after,  i.  157 

musculo-tegumentary  flaps,  1.  150 
(Fig.) 


Amputation  (continued): 

nature  of  lesion  afl'ecting  mortali- 
ty, i.  155 

necrosis  after,  v.  137  (Fig.) 

neuralgia  in  the  stump  after,  i.  154 

of  the  arm,  i.  161  (Fig.) 

of  the  fingers,  i.  157  (Fig.) 

of  the  foot,  i.  164  (Fig.) 

of  the  forearm,  i.  160  (Fig.) 

of  the  hand,  i.  159  (Fig.) 

of  the  leg,  i.  167  (Fig.) 

of  the  thigh,  i.  169  (Fig.) 

of  the  thumb,  i.  159  (Fig.) 

of  the  toes,  i.  163  (Fig.) 

osteomyelitis  following,  1.  153 

oval  method,  i.  149  (Fig.) 

periosteo-osteomyelitis    following, 
i.  153 

Pirogoff's,  i.  166  (Fig.) 

preparations  for,  i.  146 

prevention  of  haemorrhage  In,  1. 147 

primary,  1.  146 

prognosis  of,  i.  154 

rectangular  flap,  1.  150  (Fig.) 

seat  of  operation  affecting  mortal- 
ity, i.  155 

secondary,  1.  146 

single  incision,  circular  method,  1. 
148 

subastragaloid,  1.  165  (Fig.) 

supra-condyloid,  of  the  leg,  1.  169 

Syme's,  i.  166  (Fig.) 

tarso-metatarsal,  i.  164  (Fig.) 

tegumentary  flaps,  i.  150  (Fig.) 

the  stump  after,  i.  154 

through  the  metatarsus,  i.  163  (Fig.) 

time  for,  i.  146 

transcondyloid,  of  leg,  i.  169 
Amputation-neuroma,  v.  170  (Fig.) 
Amussat's  method,  v.  194 
Amussat's    operation    for    artificial 

anus,  ii.  249  ;  v.  194 
Amyelenic  neuroma,   definition   of, 

iii.  402 
Amygdala  amara,  1.  118 

dulcis,  1.  119 
Amygdala,  of  brain,  viii.  136  (Fig.) 

152  (Fig.)  173 
Amygdalae,  vii.  129  (Fig.) 
Amygdalin,  i.  119 
Amygdaline  fissure,  viii.  153  (Fig.) 
Amygdaliths,  ii.  260 
Amygdaloid  nucleus,  viii.  136 
Amygdalus  communis,  i.  118  (Fig.) 
Amyl  nitrite,  v.  190 

action  of,  in  lowering  blood-press- 
ure, i.  573 
Amylene,  i.  173* 
Amy  lie  alcohol,  1.  173* 
Amylic  nitrite,  v.  190 
Amylo-glycerin,  iii.  349 
Amyloid  degeneration,  i.  173* 
Amyloid  disease  of  the  kidney,  iv.  282 

of  the  spleen,  i.  21 

of  the  liver,  i.  17 
Amylolytic  ferment,  ii.  463 
Amylopsin,  ii.  452 
Amylum,  vi.  618  (Fig.) 

iodatum,  iv.  306 
Anacardium  occidentale,  i.  786 
Anacyclus  oflBcinarum,  ii.  58  ;  v.  536 
Anacyclus  pyrethrum,  ii.  58  ;  v.  536 
Anaemia,  ii.  169 

acute,  i.  175 

effects  of,  on  the  blood-pressure,  i. 
175 

and  chlorosis,  distinction  between, 
ii.  105 

as  a  cause  of  neuralgia,  v.  153 


Anaemia  (continued) : 

caused  by  cold,  ii.  228 

caused  by  presence  of  anchylosto- 
ma  duodenalis,  vii.  793 

cerebral,  i.  612 

climatic  treatment  of,  iii.  535 

coma  in,  ii.  254 

cytogenic  and  idiopathic,  differen- 
tial diagnosis  of,  i.  186 

cytogenic,  relation  of,  to  idiopathic 
anaemia,  i.  180 

dropsy  in,  ii.  534 

essential,  i.  179.  See  Anaimia,  idio- 
pathic. 

headache  in,  iii.  517 

hydraemia,  and  plethora,  general 
and  experimental  pathology 
of,  i.  174* 

idiopathic,  i.  179,  569 

in  acute  pancreatitis,  v.  464 

in  pregnancy,  vi.  13 

iron  in,  iv.  229 

lymphatica,  iii.  691  (Fig.) 

miner's,  v.  280 

pernicious,  i.  179 

progressive,  i.  179 

symptomatic  and  idiopathic,  differ- 
ential diagnosis  of,  i.  186 

symptomatic,  relation  of,  to  idio- 
pathic anaemia,  i.  180 

the  blood  in,  iv.  785 

water  treatment  of,  i.  464 

idiopathic,  i.  179  • 

blood-changes  in,  i.  181 

cardiac  symptoms,  1.  185 

circulatory  apparatus  in,  i.  188 

complications,  i.  186 

cytogenic  organs  in,  i.  182 

definition,  i.  179 

diagnosis,  i.  186 

digestive  organs  in,  1. 183 

digestive  symptoms  in,  i.  185 

duration,  i.  186 

etiology,  i.  183 

external  signs  of,  i.  184 

eye  symptoms  in,  1.  186 

genitourinary  symptoms  in,  i.  185 

haemorrhages  in,  i.  181,  184 

history  of,  i.  179 

morbid  anatomy,  i.  181 

nervous  symptoms  in,  i.  185 

nervous  system  in,  i.  183 

pathology,  i.  186 

prognosis,  i.  186 

relation  of,  to  other  forms  of  anae- 
mia, i.  180 

renal  changes  in,  1. 183 

respiratory  organs  in,  i.  183 

respiratory  symptoms,  1.  185 

symptoms,  i.  184 

temperature  in,  i.  185 

the  eye  in,  i.  183 

treatment,  i.  187 
Anaerobes,  iii.  64 ;  viii.  77 
Anaerobic  micro-organisms,  iii.  64  ; 

viii.  77 
Anaesthesia,  vi,  393 

artificial,  history  of,  i.  188 
in  obstetrical  practice,  i.  195 
medico-legal  aspects  of,  i.  194 

cutaneous,  vi.  393 

dolorosa,  vi.  393 

during  exploration  of  the  bladder, 
iv.  526 

from  chloride  of  ethidene,  ii.  735 

from  chloroform,  ii.  103 

from  ether,  ii.  734 

from  nitrous  oxide  gas,  v.  192 

hysterical,  ill.  808 
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Anaesthesia  (continued)  : 

Anchylosis  (continued)  : 

Aneurism  (continued) : 

in  diphtheria,  ii.  472 

of  the  knee,  treatment,  viii.  366 

internal,  i.  202 

in  labor,  iv.  333 

prophylaxis  of,  i.  300 

intra-cranial,  diagnosis  of,  i.  679 

induction  of,  i.  191  (Fig.) 

treatment  of,  i.  300  (Fig.) 

medical,  i.  202 

during  sleep,  i,  194 

true,  i.  300 

of  branches  of  abdominal  aorta,  i. 

local,  i.  197  (Fig.) 

Anchylostomum  duodenale,  v.    134 

218 

from  ether  spray,  ii.  725 

(Fig.) ;  vii.  793 

of  the  aorta,  frequency  of,  i.  288 

produced  by  tuning-fork,  vii.  332 

ovum  of,  iv.  795  (Fig.) 

pain  in,  v.  455 

mixed,  i.  193 

Ancistrodon  atrofusous,  vi.  166 

sputa  in,  ii.  770 

muscular,  y.  58 

contortrix,  head  of,  vi.  166  (Fig.) 

of  the  arch  of  the  aorta,  i.  223 

of  the  larynx,  viii.  373 

piscivorus,  vi.  166,  173 

of  the  ascending  aorta,  i.  323 

sexual,  vi.  398 

pugnax,  vi.  166 

of  the  descending  aorta,  i.  234 

spinal,  vi.  543 

Anconeus  muscle,  anomalies  of,  v.  45 

of  the  dorsalis  pedis  artery  follow- 

stages of,  i.  190 

Andabre  (mineral  spring),  i.  203* 

ing  a  sprain,  iii.  317 

Anaesthetics,  i.  188*  (Fig.) 

Andaman  Islanders,  cranial  capacity 

of  the  heart,  iii.  547 

accidents  during  administration  of, 

of,  ii.  35 

of  the  root  of  aorta,  1.  333 

i.  193 

Anderson's  (McCall)  ointment,  v.  393 

of  the  transverse  arch  of  the  aorta. 

action  of,  i.  189 

Andira  araroba,  ii.  156 

i.  333 

administration  of,  i.  191  fPig.) 

Andrews'  ischiatio  crutch  for  hip  dis- 

of the  vertebral  artery,  v.  116 

contra  indications  of,  i.  191 

ease,  V.  377  (Fig.) 

orbital,  v.  363  (Fig.) 

criminal  use  of,  i.  193 

Andrews,  Edmund,  on  diagnosis  and 

passive  clot  in,  i.  303 

deaths  from,  1.  190 

wounds  of  the  spinal  cord,  vi. 

physical  diagnosis  of,  ii.  90 

history  of,  i.  188 

560 

racemose,  i.  216 

in  tracheotomy,  vii.  175 

on    malformations,    injuries,    and 

ruptured,  i.  203 

inhalers  for  administering,  i.  193 

new  growths  of  the  male  geni- 

spontaneous, i.  202 

(Fig.) 

tal  organs,  iii.  306 

surgical,  i.  203 

kind  of,  -used  in  different  places,  i. 

Anelectrotonus,  ii.  650  ;  v.  138 

thoracic,  i.  819 

189 

Anel's  method  of  treatment  of  aneu- 

traumatic, i.  214 

medico  -  legal   considerations  con- 

rism, i.  208 

treatment  of,  by  Anel's  method,  i. 

cerning,  i.  194 

Anel's  operation,  v.  194 

308 

relative  safety  of  different  kinds. 

Anemometer,  vii.  636  (Fig.) 

by  coagulating  injections,  i.  313 

i.  189 

Anemone  patens,  vi.  83 

by  compression  of  the  artery,  i. 

use  of,  in  obstetrical  practice,  i.  195 

pratensis,  vi.  83 

310 

In  tonsillotomy,  vii.  143 

Pulsatilla,  vi.  83  (Fig.) 

by  distal  ligature,  i.  313 

Anagnostakis's  operation,  v.  194 

nemorosa,  vi.  83 

by  elastic  pressure,  i.  311 

Analgesia,  vi.  393 

nuttalliana,  vi.  83 

by  flexion  of  limb,  i.  312 

Analgesics,  i.  236 

Anemones,  i.  68 

by  galvano-puncture,  i.  214 

Anam  ulcer,  vii.  383 

Anemonic  acid,  i.  68 

by  introduction  of  solid  bodies. 

Aname  Hentzii,  v.  747 

Anemonin,  i.  68  ;  vi.  83 

i.  213 

Aname  Riley i,  v.  747 

Anencephalians,  i.  655 

by  manipulation  or  malaxation, 

Anamirta  cocculus,  v.  686  (Fig.) 

Anethene,  i.  233 

i.  212 

Anamirta  paniculata,  v.  686  (Fig.) 

Anethol,  i.  333 

by  metallic  suture,  i.  210 

Anaparonymy  in  anatomical  termin- 

in fennel,  iii.  61 

by  Moore's  method,  i.  213 

ology,  viii.  519 

Anethum  graveolens,  ii.  469 

by  the  Hunterian  method,  i.  208 

Auaphrodisiacs,  i.  199* 

Aneurism,  i.  303*  (Fig.) 

by  the  method  of  Antyllus,  i.  307 

Anaplastic  action  of  contagia,  ii.  282 

abdominal,  i.  317 

true,  i.  202 

Anaplasty,  v.  703 

active  clot  in,  i.  303 

valvular,  of  the  heart,  iii.  548 

Anasarca,  i.  199*  ;  ii.  533 

and  branchial  cyst,  diagnosis  of, 

varicose,  i.  214 

and   oedema,   distinction  between. 

i.  683 

Aneurism,  abdominal,  i.  317* 

i.  199 

arterio-venous,  i.  314  (Fig.) 

and  intestinal  colic,  diagnosis  of, 

dependent  upon  atheroma,  ii.  687 

treatment  of,  i.  315 

ii.  333 

gross  appearances  in,  i.  199 

by  anastomo.sis,  i.  316 

and  pancreatic  cyst,  differential  di- 

occurring in  hydraemia,  i.  178 

cirroid,  i.  316 

agnosis,  V.  483 

treatment  of,  i.  199 

classification,  i.  202 

compression  of  aorta  in,  i.  358 

Anastomotica  magna  artery,  viii.  543 

consecutive,  i.  302 

differential  diagnosis,  i.  318 

(Fig.) 

cure  of,  by  blood-clot,  i.  203 

etiology,  i.  217 

anomalies  of,  i.  353 

diffused,  i.  302 

exciting  causes,  i.  317 

Anatomical  terminology,  viii.  515 

dissecting,  i.  216 

morbid  anatomy,  i.  317 

Anatomical  tubercle,  v.  280 

electrolysis  in  the  treatment  of,  ii. 

physical  signs,  i.  317 

Anatomy,    legal   provision    for    the 

655 

predisposing  causes,  i.  217 

study  of,  ii.  517 

encysted,  i.  202 

prognosis,  i.  218 

Anatripsis,  iv.  643 

causes,  i.  304 

symptoms,  i.  217 

Ancestral  series  of  man,  ii.  737,  738 

composition   of  wall  of,  i.  202 

treatment,  i.  319 

Anchusa  italioa,  i.  718 

(Fig.) 

Aneurism,  thoracic,  i.  319* 

officinalis,  i.  606,  718 

diagnosis,  1.  306 

alterations  of  voice  in,  i.  320 

tinctoria,  i.  115 

direction  of  growth  of,  i.  203 

case  of,  i.  3  (Fig.) 

Anohyloblepharou,  ii.  791 

prognosis  of,  i.  207 

cough  in,  i.  231 

Anchyloglossia,  vii.  114 

spontaneous  cure  of,  i.  205 

diagnosis,  i,  324 

Anohyloglossus,  vii.  106 

symptoms  and  progress,  i.  205 

difference  in  size  of  pupils  in,  i.  331 

Anchylosis,  i.  300*  (Fig.)  ;  viii.  345 

treatment,  i.  207 

dysphagia  in,  i.  321 

apparent,  i.  300 

external,  i.  203 

dyspnoea  in,  i.  220 

causes  of,  i.  200 

false,  i.  202 

emaciation,  i.  331 

diagnosis  of,  i.  300 

femoral.  Bell's  case  with  double 

engorgement  of  vena  cava,  i.  321 

false,  i.  300 

artery,  i.  356  (Fig.) 

etiology,  i.  219 

fibrous,  cure  of,  by  bonesettera,  i.  605 

following  shot  injuries  of  arteries, 

galvano-puncture  in,  i.  226 

of  the  hip,  osteotomy  for,  v.  391 

viii.  34                                .: 

pain  in,  i.  330  ;  v.  455 

(Fig.) 

fusiform,  i.  302 

pathology,  i.  219 

resection  for,  vi.  191  (Fig.) 

in  the  neck,   pressure  symptoms 

physical  signs  of,  i.  231 

of  the  jaw,  iv.  353 

from,  V.  114 

prognosis,  i.  225 
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Aneurism  (continued) : 

Anhela  suffocans,  vii.  749 

Annulus  tympanicus,  i.  417  (Fig.) 

rupture  of,  i.  231 

tussiculosa,  vii.  749 

'    development  of,  ii.  573 

stridor  in,  i.  231 

Anidrosis,  i.  333* 

Anodal  closure  and  opening  contrac- 

symptoms, i.  319 

Aniline,  i.  333* 

tions,  ii.  651 

treatment,  i.  235 

black  for  staining,  iii.  678 

Anodynes,  i.  336* 

Aneurismal  varix  following  amputa- 

blue for  staining,  iii.  677 

in  infantile  diarrhoea,  ii.  440 

tion,  i.  154 

blue-black  for  staining,  iii.  678 

Anomalies  of  arteries,  i.  347  (Pig.) 

Angelic  acid,  i.  327 

colors,  action  of,  upon  the  skin,  ii. 

of  muscles,  v.  85 

Angelica,  i.  337* 

407 

of  veins,  vii.  602  (Fig.) 

constituents  of,  i.  233 

dyes  for  staining,  iii.  677 

Anophthalmia,  vii.  7 

officinalis,  1.  337 

eruptions  from.     See  Dermatitis. 

Anorexia,  i.  296  ;  ii.  455 

sylvestris,  i.  337 

Aniline,  poisoning  by,  i.  383* 

in  cholera,  ii.  129 

Angelicin,  i.  337 

Animal  coloring  matters,  ii.  347 

Anosmia,  i.  336* ;  v.  226 

Anger's  method,  v.  194 

Animal  food,  i.  113 

Ansa  hypoglossi,  iii.  797 

Angina,  scarlatinous,  and  tonsillitis. 

Animal  matter  in  water,  vii.  704,  714 

sacra  is,  viii.  507  (Fig.) 

diagnosis,  vii.  134 

Animal  oil,  ii.  477 

Vieussenii,  viii.  509  (Pig.) 

syphilitic,  and  tonsillitis,  diagno- 

Animal starch,  ii.  417 

Antacids,  i.  237* 

sis,  vii.  134 

Animal  Vaccination.      See  Vaadna- 

Anteflexion  of  the  uterus,  vii.  447 

Ludwig's,  V.  300 

tion. 

(Pig.) 

maligna,  ii.  469 

Animals,  cataleptic  state  in,  i.  788 

Antennaria  dioica,  iii.  850 

Angina  pectoris,  i.  337*  ;  v.  159 

consciousness  in,  ii.  377 

Anterior  commissure,  viii.  136.     See 

action  of  the  sympathetic  in,  vi.  693 

contagious  diseases  in,  ii.  383 

Precommissure. 

causes  of,  i.  328 

diseases  of,  in  armies,  i.  333 

Anterior  horn  of  lateral    ventricle, 

diagnosis  of,  i.  337 

gout  in,  iii.  380 

viii.  140.     See  Preeornu. 

electricity  in,  ii.  654 

post-mortem  examination  of,  vii. 

Anterior  oblique  dislocation  of  the 

epidemics  of,  i.  338 

641  (Fig.) 

thigh,  ii.  507  (Fig.) 

history  of,  i.  337 

Animation,  suspended,  length  of  pe- 

Anterior pillar  of  fornix,  viii.  138. 

nitrite  of  amyl  in,  i.  573 

riod  of,  i.  380 

See  Fornicolumn. 

pain  in,  v.  454 

means  of  restoring  by  artificial  res- 

Anteversion of  the  uterus,  vii.  446 

prognosis  of,  i.  339 

piration,  i.  3'?'8 

(Pig.) 

symptoms,  i.  227 

Aniridia,  shining  of  the  eyes  in,  v. 

Anthelme's  cephalometer,  ii.  22 

theories  of,  i.  238 

299 

Anthelmintic  enemata,  ii.  693 

treatment  of,  i.  339 

Anise,  i.  333*  (Fig.) 

Anthelmintics,  i.  337* 

Angiocholeitis  from  gall-stones,  iv. 

allied  plants,  i.  233 

Anthemis,  ii.  57 

564 

constituents  of,  i.  333 

pyrethrum,  v.  536 

Angiograph,  vi.  87,  536  (Fig.) 

habitat,  i.  333 

Antheridium  of  the  mould  [fungus. 

Angioma,  i.  339*  (Fig.) 

preparations  of,  i.  333 

vi.  327 

and  bronchial  cyst,  diagnosis  of,  1. 

Anise,  star,  i.  234*  (Fig.) 

Anthrax,  i.  237*  (Fig.) 

683 

Anisometropia,  1.  53 ;  v.  95 

anatomical  appearances,  i.  239 

cavernous,  i.  330  (Fig.)  ;  v.  101 

Ankle-clonus,  vi.  770  - 

bacillus  of,  i.  287  (Pig.);  ii.  288; 

of  the  liver,  iv.  577 

Ankle-joint,  i.  334*  (Fig.) 

iv.  785  ;  vi.  383  (Pig.),  336 

definition  of,  iji.  401 

amputation  at  the,  i.  166  (Pig.) 

definition  of,  i.  337 

diagnosis  of,  vii.  334 

for  shot  injuries,  viii.  33 

diagnosis,  i.  340 

electrolysis  in  the  treatment  of,  ii. 

bursas  of,  i.  739 

intestinal,  i.  338 

656 

contusion  of,  in  shot  injuries,  viii. 

cedema  of,  i.  339 

in  the  tympanum,  vii.  367  (Fig.) 

13 

pathology  of,  i.  338 

of  the  eyelids,  ii.  805 

disease  of,  viii.  354 

prognosis,  i.  340 

of  the  kidney,  iv.  296 

apparatus  for  the  treatment  of. 

prophylaxis,  i.  240 

of  the  orbit,  ii.  813  ;  v.  366 

v.  380  (Fig.) 

symptoms,  i.  239 

of  the  parotid  gland,  v.  519 

diagnosis,  viii.  355 

treatment,  i.  240 

of  the  tongue,  vii.  113,  115 

treatment,  viii.  367 

Anthriscus  cerefolium,  ii.  80 

of  the  tonsil,  vii.  150 

dislocations  of  the,  ii.  514 

Anthropoids,  resemblance  of,  to  man. 

simplex,  i.  330  (Fig.) 

excision  of,  for  shot  injuries,  viii. 

ii.  737 

Angiometer,  vi.  87,  526 

32 

Anthropophobia,  iii.  51 

Angio-sarcoma,  vi.  290 

history  of  excision  of,  v.  880 

Antialbumate,  ii.  467 

Angle,  Ludwig's,  v.  200 

normal  motions  of,  ii.  312  (Fig.) 

Antialbumid,  ii.  467 

Anglesey  leg,  i.  376 

osteitis  of  the,  viii.  355 

Antialbumose,  ii.  467 

Anglo -Swiss   food,   composition  of. 

resection  of,  vi.  194  (Fig.) 

Antiarin,  iv.  503 

viii.  100 

history,  vi.  194 

Antidotes,  i.  340* 

Angrsecum  fragrans,  iii.  35 

indications,  vi.  194 

chemical,  i.  341 

Anguillula  intestinalis,  iv.  795 

methods,  vi.  194 

dynamic,  i.  244 

Anguillula  stercoralis,  v.  136 

results,  vi.  194 

inorganic  chemical,  i.  348 

Angular  curvature  of  the  spine,  v. 

shot  wounds  of  the,  viii.  6 

mechanical,  i.  340 

796  (Fig.) 

synovitis  of  the,  viii.  354 

organic  chemical,  i.  341 

Angular  forceps  for  aural  examina- 

wounds of,  iv.  357 

physiological,  i.  344 

tions,  ii.  577  (Fig.) 

Ankyloblepharon,  ii.  791 

Antifebrin,  or  acetanilide,  viii.  91* 

Angustura,  i.  231* 

Ankylosis,  i.  300 ;  viii.  345.     See  An- 

Antigua, vii.  740 

Angusturine,  i.  231 

chylosis. 

Antihelix,  i.  444  (Pig.) 

Anhaematosis,  i.  187 

Ankylostomum    duodenale,   v.    134 

Antilope  dorcas,  v.  75 

Anhela  amphemerina,  vii.  749 

(Pig.) ;  vii.  793 

Autimonial  powder,  i.  244 

asinina,  vii.  749 

ovum  of,  iv.  795  (Fig.) 

Antimony,  i.  344* 

canina,  vii.  749 

Anlage,  notochordal,  v.  346  (Fig.) 

and  potassium,  tartrate  of,  i.  345, 

clamosa,  vii.  749 

Anlagen,    primary    and    secondary 

246  ;  ii.  425,  766 

clangosa,  vii.  749 

vascular,  i.  302 

butter  of,  poisoning  by,  i.  247 

delassaua,  vii,  749 

Annatto,  i.  235* 

compound  pills  of,  i.  245 

perennis,  vii.  749 

Annectent    convolution,    viii.     159, 

crude,  i.  244 

puerilis,  vii.  749 

note.     See  Oyral  Isthmus. 

oxide  of,  i.  244 

spasmodica,  vii.  749 

Annulus  tendinoaus    of    the  drum- 

distribution  of,  in  the  body  after 

strangulans,  vii.  749 

membrane,  vii.  336 

absorption,  v.  768 
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Antimony  (continued): 

Antiseptics  in  surgery  (continued): 

Aortic  valves,  diagnosis  of  murmurs 

poisoning  by,  i.  245 

iodine,  i.  363 

at,  ii.  87  (Fig.) 

preparations  of,  i.  244 

iodoform,  i.  363 

diseases  of,  iii.  586 

properties  of,  i.  244 

Lister's  work  in,  i.  257 

murmurs  in  disease  of,  iii.  550 

purified  sulpliide  of,  i.  345 

materials  for,  i.  358  (Fig.) 

Ape-fissure,  viii.  163 

sulphide  of,  i.  244 

mercuric  chloride,  i.  263 

Apes,  resemblance  of,  toman,  ii.  737 

sulpliurated,  i.  345 

misconceptions  concerning,  i.  358 

Apex-beat,  location  of  the,  ii.  85 

terchloride  of,  caustic  action  of, 

naphthaline,  i.  364 

Apex  process  of  the  nerve  elements 

ii.  7 

oxygenated  water  in,  i.  364 

of  the  cerebral  cortex,  viii.  170 

poisoning  by,  i.  347 

potassium  permanganate,  i.  364 

Aphakia,  i.  53  ;  iii.  783  (Fig.) 

therapeutic  action  of,  i.  245 

preparation  of  sponges,  i.  365 

Aphaniptera,  v.  755 

Antimony,  poisoning  by,  i.  345* 

resorcin,  i.  364 

Aphasia,  ii.  34  (Fig.)  ;  vii.  685 

Antimony  and  potassium  tartrate,  i. 

salicylic  acid,  i.  264 

ataxic,  i.  389 

245 

sugar,  i.  364 

and  deafness  in  localized  brain  dis- 

as an  expectorant,  ii.  766 

technique  of  method,  i.  359 

ease,  i.  437 

diaphoretic  action  of,  ii.  425 

terchlorphenol,  i.  365 

amnesic,  i.  289 

poisoning  by,  i.  346 

thymol,  i.  364 

cerebral  lesions  causing,  i.  290 

Antipeptone,  ii.  467 

zinc  chloride,  i.  265 

diagnosis  of,  i.  291 

Antiperiodics,  i.  347* 

Antitragicus  muscle,  i.  444 

duration  of,  i.  390 

Antiperistalsis,  iv.  165 

Anti-um  Highmori  testis,  vii  28 

epileptic,  ii.  701 

in  the  production  of  intussuscep- 

mastoideum, ii.  613 

following  lesion  of  the  corpus  stria- 

tion, viii.  310 

maxillary,    diseases    of,    iv.    243 

tum,  ii.  306 

in  smooth  muscular  tissue,  v.  73 

(Fig.)  ;  V.  369 

mental  disorder  accompanying,  i. 

Antipyretic  action  of  cold,  Ii.  339 

measurements  of,  vii.  659 

391 

Antipyretics,  i.  348* 

polypus  of,  iv.  242 

of  conduction  of  Wernicke,  viii.  318 

in  infantile  diarrhoea,  ii.  441 

suppuration  in,  iv.  241 

prognosis  of,  i.  391 

in  typhoid  fever,  iii.  91 

Ants,  V.  758 

seat  of  lesions  causing,  i.  390 

Antipyrine,  i.  251* 

Antyllus,   method  of,  in  the  treat- 

spontaneous cure  of,  i.  391 

antipyretic  action  of,  i.  350 

ment  of  aneurism,  i.  207 

symptoms  of,  i.  389 

in  fever,  iii.  70 

Antyllus's  operation,  v.  194 

synonyms  of,  i.  389 

Antirrhinum,  iii.  333 

Anus,  iv.  174 

syphilitic,  i.  666  ;  vi.  727 

Antiscolics,  i.  237 

abscess  near,  i.  273 

the  intellect  in  cases  of,  i.  291 

Antispasmodic  enemata,  ii.  691 

anomalies  of  the  sphincter  of,  v. 

Aphasia,  agraphia,  amimia,  i.  288* 

Antispasmodics,  i.  368* 

53  (Pig.) 

Aphasic,   testamentary    capacity  of 

in  infantile  diarrhoea,  ii.  440 

artificial,    in  strangulated  hernia. 

an,  i.  293 

Antisudorifics,  i.  268* 

viii.  398 

Aphemia,  i.  289 

Antilragus,  i.  444  (Fig.) 

operation  for,  ii.  348 

Aphis  chinensis,  v.  354 

Anti- vaccination,  vii.  555 

chancre  of,  i.  277  ;  ii.  68 

Aphonia,  i.  289  ;  vii.  686 

Antizymotics,  i.  351.  See  Antiseptics. 

chancroid  of,  i.  377 

spastica,  viii.  375 

Antisepsis  in  cataract  operations.i.  807 

condylomata  of,  i.  285 

Aphrasia,  i.  289 

in  lithotomy,  iv.  518 

congenital  absence  of,  i.  286  (Fig.) 

Aphrodisiacs,  i.  392* 

Antiseptic  and  aseptic  surgery,  dis- 

congenital malformations  of,  iv.l75 

Aphthae,  i.  392*  (Fig.) 

tinction  between,  i.  358 

diseases  of  the,  i.  269  (Fig.) 

epizooticae,  iii.  318 

Antiseptic  diuretics,  ii.  522 

eczema  of  the,  ii.  638 

of  the  tongue,  vii.  108 

Antiseptics,  i.  251* 

fissure  of,  i.  275 

Aphthenxia,  i.  289 

comparative  value  of,  i.  253 

fistula  of,  i.  274  (Fig.) 

Aphthongia,  i.  289 

eminent,  i.  253 

lymphatic  vessels  of,  viii.  397,  399 

Apidse,  V.  760 

experiments  with,  i.  353 

manual  exploration   through  the, 

Apiin,  i.  333  ;  v.  521 

feeble,  i.  355 

vi.  150 

Apiol,  i.  233  ;  v.  521 

in  abortion  and  labor  cases,  i.  355* 

mucous  patches  of,  i.  277 

in  dysmenorrhoea,  ii.  558 

in  infantile  diarrhcEa,  ii.  441 

neuralgia  of,  i.  286 

Apium  graveolens,  v.  521 

in  middle-ear  disease,  ii.  595,  604 

pruritus  of,  i.  285 

sativum,  v.  520 

in  military  service,  i.  366  (Fig.) 

spasm  of  sphincter  of,  i.  286 

Aplasia,  laminar,  iii.  16  (Fig.) 

in  surgery,  i.  356  (Fig.) 

syphilitic  lesions  of,  i.  277 

Aplopappus  venetiis,  ii.  356 

in  whooping-cough,  vii.  759 

Anus  and  rectum,  diseases  of,  i.  269* 

Apneumatosis,  i.  408 

mode  of  action  of,  i.  251 

(Fig.) 

Apnoea,  ii.  886  ;  vi.  206 

moderate,  i.  254 

Anvil  (of  the  tympanum),  anatomy 

Apocynum  androssemifolium,  iii.  613 

strong,  i.  254 

of,  vii.  339  (Fig.) 

cannabinum,  ii.  524  ;  iii.  613 

used  to  preserve  food-products,  i. 

Anxiety,  iii.  50 

Apollinaris,  i.  393* 

353 

Aorta,  i.  388* 

Apomorphine,  i.  73  ;  v.  325 

very  feeble,  i.  255 

abdominal,  anatomical  relations  of 

as  an  emetic,  ii.  671 

very  strong,  i.  253 

the,  i.  2 

as  an  expectorant,  ii.  766 

Antiseptics  in  surgery,  i.  356*  (Fig.) 

aneurism  of,  i.  217 

hypodermatic  use  of,  iii.  795 

alcohol,  i.  361 

compression  of,  i.  358 

Aponeurosis,  iii.  33 

aluminium  acetate,  i.  261 

aneurism  of,  i.  217,  319,  223 

brachial,  i.  306 

application  of  dressing,  i.  259  (Fig.) 

anomalies  of,  i.  347  (Fig.) 

palmar,  i.  316 

benzoic  acid,  i.  261 

anomalous  branches  of  arch  of,  i. 

Aponeurotomy,  vi.  777 

bismuth  subnitrate,  i.  262 

348  (Fig.) 

Apoplectiform  attacks  in  tumors  of 

boraoic  acid,  i.  263 

arch  of,  aneurism  of,  i.  334 

the  brain,  i.  669 

boro-glyceride,  i.  263 

compression  of,  increase  of   peri- 

Apoplexy, i.  293*  ;  623 

bromine  in,  i.  262 

stalsis  from,  iv.  164 

and  alcoholic    coma,    differential 

carbolic  acid,  i.  363 

divisions  of,  i.  288 

diagnosis  of,  ii.  255 

chlorine,  i.  263 

double,  i.  348  (Fig.) 

cerebral,   and  coal-gas  poisoning, 

corrosive  sublimate,  i.  263 

measurements  of,  i.  288 

diagnosis  of,  ii."215 

eucalyptus,  i.  263 

relations  of  the,  vii.  71 

death   from,    distinguished    from 

germ  theory  the  basis  of,  i.  357 

small  size  of,  in  chlorosis,  ii.  107 

poisoning      by     hydrocyanic 

glycerine,  i.  363 

thoracic,  aneurism  of,  i.  319 

acid,  iii.  745 

history  of,  i.  356 

transposition  of.   with  change  of 

haemorrhage  into  the  corpus  stria- 

hydrogen peroxide,  i.  384 

position  of  the  heart,  vii.  243 

tum,  ii.  305 
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Apoplexy  (continued): 

placental,  vi.  21 

pulmonary,  ill.  465 

serous,  tapping  the  lateral  ventri- 
cles in,  viii.  229 

spinal,  vi.  557 

varieties  of,  i.  294 
Apoplexy,  spinal,  vi.  557 

diagnosis,  vi.  558 

etiology,  vi.  557 

prognosis,  vi.  558 

S3'mptoms,  vi.  557 

treatment,  vi.  .558 
Aporetin,  vi.  323 

Apothecaries,  laws  governing,  i.  294 
Apothecary,  i.  394* 
Apparatus,  orthopedic,  ii.  308 (Fig.); 
iv.  316,455;  V.  370,808;  viii.359 

prothetic,  i.  876 

stenopaeic,  i.  404 
Appendicitis,  iv,  185 
Appendix,  vermiform,  iv.  178  (Fig.) 

diseases  of,  i.  738 

hernia  of,  i.  735 

measurements  of,  vii.  658 

strangulation  of  intestine  by,  i.  735 
Apperception,  vii.  686 
Appetite,  i.  295* 

disorder  of,  in  dyspepsia,  ii.  455 

modifications  of,  ii  295 

normal,  i.  295 

perversions  of,  i.  296  ;  ii.  106 
Apple  of  Peru,  vi.  661  (Fig.) 
Appolito's  suture,  v.  194  (Fig.) 
Apprehension,  iii.  50 
Apraxia,  viii.  218 
Apricots,  i.  120 
Aprosopa,  vii.  7 
Aptera,  v.  750 
Aqua,  iv.  700.     See  also  Water. 

ammonise,  i.  185 

as  an  expectorant,  ii.  767 

chlori,  ii.  101 

cosmetica  orientalis,  ii.  308 

creasoti,  ii.  382 

fortis,  V.  188 

pimentae,  i.  118 

orientalis  (Hebra),  ii.  309 

regia,  v.  193 

rosas,  vi.  238* 
Aquamalarial  fever,  i.  297 
Aquapuncture,  i.  73 
Aqueduct  (of  Sylvius),  viii.  139(Fig.) 
Aqueductus  cochleae,  ii.  563  (Fig.) 

vestibuli,  ii.  563  (Fig.) 
Aqueous  extract  of  aloes,  i.  123 
Aqueous  humor,  vi.  348 

composition  of,  vii.  244 

development  of,  ii.  783 
Aquula  Cotunnii,  ii.  562 
Arabic  acid,  iii.  409 
Arachic  acid,  i.  61 
Arachis  hypogea,  vi.  390 
Arachnidfe,  parasitic,  v.  517 
Arachnitis,  spinal,  vi.  55 ) 
Arachnoid,  cerebral,  viii.  Ill  (Fig.) 

lesions  of,  in  insanity,  iv.  70 
Arachnoid,  spinal,  viii.  476 
Arachnoidea,  v.  741 
Arieometer,  v.  6 
Aralia  nudicaulis,  vi.  293 

quinquefolia,  vi.  393 

racemosa,  vi.  393 
Araroba,  ii.  156 

Arbor  of  cerebellum,  viii.  137  (Fig.) 
Arbor  vitae,  i.  397*  ;  iv.  265 
Arbor  vit£e  cerebelli,  viii.  137  (Fig.), 
176 

of  cervix  uteri,  vii.  566  (Fig.) 


Arborization,     terminal,    of    motor 

nerves,  v.  148 
Arbutin,  i.  482  ;  vi.  255 
Arbutus  uva  ursi,  i.  483 
Arc  keratoscopique,  v.  352  (Fig.) 
Arcachon,  i.  397* 

Arch,   aortic,   anomalies  of,   i.   348 
(Fig.) 

palmar,  anomalies  of,  i.  353,  354 
(Fig.) 
deep,  i.  317  (Fig.) 
superficial,  i.  316  (Fig.) 

plantar,  varying  height  of,  in  dif- 
ferent races,  iii.  310 
Archangelica  alropurpurea,  i.  237 

sativa,  i.  337 
Arches,  branchial,  v.  121 

of  the  foot,  iii.  210  (Fig.) 
Archiblast,  ii.  690 

Archiblastie  origin  of  primitive  tis- 
sues of  the  body,  ii.  689 
Archinard,  P.   E. ,  on   acute  spinal 
meningitis,  vi.  550 

on  chronic  spinal  meningitis,  vi.  554 

on  hypertrophic  spinal  pachymen- 
ingitis, vi.  558 

on  spinal  irritation,  vi.  583 

on  spinal  meningeal  haemorrhage, 
vi.  565 
Architectural    terms    applicable    to 

brain,  viii.  119 
Arciform  fibres,  viii.  125 
Arco,  i.  298* 
Arctium  bardana,  i.  719 

lappa,  i.  718 

minus,  i.  719 
Arctostaphylos  glauca,  i.  483 

uva  ursi,  i.  483 
Arcus  senilis,  i.  299*  ;  ii.  299 
Ardor,  vi.  396 

Ardor  urinse,  relief  of,  iii.  360 
Are,  vii.  731 
Area  Celsi,  i.  124  (Fig.) 

embryonalis,  pellucida,  vasculosa, 
etc.,  i.  300  (Fig.) 

germinativa,  i.  300  (Fig.) 

opaca,  i.  800  (Fig.) 

pellucida,  i.  300  (Fig.) 

vasculosa,  i.  300  (Fig.) 
Areas,  cortical,  of  brain,  ii.  38  (Fig.) 
Areca  catechu,  i.  304  ;  ii.  3 
Areca  nut,  i.  304* 
Arenaria  rubra,  i.  304* 
Areola  of  the  mamma,  i.  685 
Areolar  tissue,  ii.  370 
Argas  persicus,  v.  744 

reflexus,  v.  744  (Pig.) 
Argel  leaves  in  Alexandria  senna,  vi. 

889 
Argentic  cyanide,  ii.  349  ;  vi.  450 

iodide,  vi,  449 

nitrate,  vi.  449 
for  staining  tissues,  iii.  679 

oxide,  vi.  449 
Argentine,  vii.  152 
Argol,  v.  795 

Argyll-Robertson  pupil,  v.  194 
Argyll-Robertson's  operation,  v.  194 
Argyll-Robertson  symptom,  v.  683 
Argyria,  i.  304*  ;  vi.  451 
Arhythmia  cordis,  vi.  93 
Aricine,  ii.  163 
Arisaema  triphyllum,  vii.  333 
Aristolochia  reticulata,  vi.  489 

serpentaria,  vi.  489  (Fig.) 
Arithmetic  and  metrology,  vii.  738 
Arizona,  i.  304*  (chart) 
Arkansas,  history  of  yellow  fever  in, 
viii.  48 


Arlt-Jaesche  operation,  v.  194 
Arlt's  operation,  v.  194 
Arm,  amputation  of,  i.  161  (Fig.) 
for  shot  injuries,  viii.  33 
anaesthesia  of,  i.  319 
anatomy  of,  i.  306 
anomalies  of  arteries  of  the,  i.  351 

(Fig.) 
applied  anatomy  of,  i.  806 
of  the  muscles  of,  v.  48  (Fig.) 
of  the  veins  of,  vii.  608 
arteries  of,   anomalies  of,   i.   351 

(Fig.) 
contusions  of,  i.  322 
cortical  centres  of  motion  for  the, 

viii.  203  (Fig.) 
cutaneous     distribution     of     the 

nerves  of  the,  vi.  598  (Fig.) 
diseases  of,  i.  319 
dislocations  of,  ii.  491  (Fig.) 
injuries  of,  i.  332 
lymphangitis  of,  i.  330 
lymphatic  glands  of,  viii.  393 
lymphatic  vessels  of,  viii.  393  (Fig.) 
muscles  of,  i.  306 

anomalies  of,  v.  48  (Fig.) 
muscular  atrophj'  of,  i.  319 
nerves  of,  i.  307 
neuralgia  of,  i.  830 
neuritis  in  the,  i.  820 
neuroma  of,  i,  321 
paralysis  of,  i,  321 
sabre  and  bayonet  wounds  of  the, 

viii.  4 
shape  of,  i.  306 
shot-wounds  of  the,  viii.  6 
skin  of,  i.  806 
tumors  of,  i.  321 
veins  of,  anomalies  of,  viii.  608 
wounds  of,  i.  322 
Arm,   applied  anatomy  of,  i.  806* 

(Fig.) 
Arm,  diseases  and  injuries  of,  i.  319* 
Armies,  tuberculosis  in.  i.  329 
Armoraciae  radix,  iii.  697  (Fig.) 
Arm-pit.     See  Axilla. 
Arms,  artificial,  i.  377 
Army,  ambulances  for  the,  iii.  143 
(Fig.) 
diseases  in,  i.  332 

examination  of  recruits  for,  ii.  738 
field   hospital  organization   in,   i. 

333* 
hospital  corps  of  the,  vii.  223 
hospitals,  i.  333 
army  itch,  vi.  1 
life,  hygiene  of,  iii.  748 
medical  department,  organization 

of,  iii.  105 
medical  service,  use  of  antiseptics 

in,  i.  266  (Fig.) 
surgeons,  rank  of,  iii.  105 
U.  §.,  supply  table  of  the  medical 
department,  iii.  108 
Army  and  navy,   relative    rank  of 

medical  oflBcers  in,  v.  108 
Army  diseases,  i.  322* 
adynamia,  i.  830 
affecting  animals,  i.  333 
alcoholism,  i.  331 
cholera,  i.  328 
chronic  diarrhoea,  i.  336 
climatic,  i.  325 
dysentery,  i.  336 
heart  strain,  iii.  578 
hemeralopia,  i.  381 
irritable  heart,  i.  339 
malarial,  i.  336 
measles,  i.  330 
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Apoplexy. 
Artery. 


340* 


343 


344 


Avmy  diseases  (continued) : 
phthisis,  i.  339 
scurvy,  i.  330 
sraall-pox,  i.  329 
the  prevailing,  i.  325 
typhoid  fever,  i.  339 
typhus  fever,  i.  329 
venereal,  i.  330 
yellow  fever,  i.  338 
zymotic,  i.  325 
Aruedillo  (climate  of),  i. 
Arnica,  i.  340*  (Fig.) 
dose  of,  i.  341 
montana,  i.  340  ;  ii.  58 
preparations  of,  i.  341 
Arnicin,  i.  341 
Arnold's  nerve,  ii.  330 
Arnott's  method  of  producing  local 

antesthesia,  i.  197 
Arnstadt,  i.  341* 
Aromatic  fluid  extract,  ii.  168 
povFder,  ii.  168 
sulphuric  acid,  vi.  686 
tincture  of  rhubarb,  vi.  224 
vinegars,  ii.  307 
Arrow-head  Hot  Springs,  i.  341* 
Arrow-poison,  vi.  663 
Arrowroot,  i.  341*  ;  iii.  330  ;  vi.  620 
(Fig.) 
poultices,  viii.  428 
Arrow  wounds,  viii.  4 
Arseniate  of  sodium,  i. 
Arsenic,  i.  342* 
absorption  of,  i.  345 
acute  poisoning  by,  i. 
fatal  period,  i.  345 
lesions  in,  i.  345 
sources  of,  i.  344 
treatment  of,  i.  346 
antiperiodic  action  of,  i.  248 
as  a  tonic,  vii.  126 
as  an  emmenagogue,  ii.  677 
caustic  action  of,  ii.  7 
chronic  poisoning  by,  i.  346 
disposition  of,  in  the  body  after  ab- 
sorption, V.  765 
effects  of,  upon  the  skin,  ii.  407 
elimination  of,  i.  345 
eruptions  due  to,  ii.  407,  411 
fatal  dose  of,  i.  345 
germicidal  action  of,  iii.  323 
hypodermatic  use  of,  iii.  795 
general  medicinal  properties  of,  i. 

342 
improvement  of  nutrition  by  the 

use  of,  i.  342 
in  bismuth  salts,  i.  508,  504 
in  chorea,  ii.  143 
in  facial  neuralgia,  iii.  19 
in  progressive  pernicious  ansemia, 

i.  343 
in  the  prevention  of  drug  erup- 
tions, ii.  413 
in  the  treatment  of  malarial  dis- 
eases, i.  342 
in  the  treatment  of  neuroses,  i.  843 
in  the  treatment  of  skin  diseases. 
See   Acne,   Alopecia,   Eczema, 
Farnncle,  Lepra,  Lichen  ruber. 
Pemphigus,    Psoriasis,    Sarco- 
ma,  Tinea  tonsurans,   Urtica- 
ria. 
iodide  of,  i.  343 
poisoning  by,  i.  344 
skin  eruption  caused  by,  ii.  413 
triiodide,  i.  343 
trioxide,  1.  343 
Aisenic,  poi^ning  by,  i.  344* 
Arsenious  acid.     See  Arsenic. 


Arsenite  of  potassium,  i.  343 
Arseniuretted    hydrogen,   poisoning 

by,  i.  346* 
Artanthe  elongata,  iv.  676  (Fig.) 
Artemisia  absinthium,  ii.  58  ;  viii.  3 

immoderate  use  of,  i,  31 

Cina  Berg,  viii.  1.     See  Wormseed, 
Levant 

glacialis  (Jenipi,  viii.  3 

maritima,  ii.  58  ;  viii.  1 

pauciflora,  viii.  1  (Fig.) 

pontica,  viii.  2 

vulgaris,  viii.  2 
Arterial  hsemorrhage,  iii.  472 
Arteries,  anomalies  of,  i.  347*  (Fig.) 

anastomotica  magna,  i.  353 

anterior  tibial,  i.  357 

artery  of  the  bulb,  i.  355 

ascending  pharyngeal,  i.  849 

axillary,  i.  361 

brachial,  i.  352 

cerebral,  i.  849 

circumflex  iliac,  i.  356 

common  carotid,  i.  349 

common  iliac,  i.  354 

deep  cervical,  i.  351 

deep  femoral,  i.  356 

dorsalis  penis,  i.  355 

epigastric,  i.  356 

external  carotid,  i.  349 

external  circumflex,  i.  357 

external  iliac,  i.  356 

external  plantar,  i.  357 

facial,  i.  349 

femoral,  i.  356 

inferior  thyroid,  i.  350 

inferior  profunda,  i.  853 

innominate,  i.  848 

internal  carotid,  i.  349 

internal  circumflex,  i.  357 

internal  iliac,  i.  355 

internal  mammary,  i.  351 

internal  maxillary,  i.  349 

internal  plantar,  i.  357 

internal  pudic,  i.  355 

lingual,  i.  349 

median,  i.  854 

middle  thyroid,  i.  848 

obturator,  i.  355 

occipital,- i.  849 

peroneal,  i.  357 

popliteal,  i.  857 

posterior  auricular,  i.  349 

posterior  tibial,  i.  357 

profunda  femoris,  i.  356 

radial,  i.  353 

radial  recurrent,  i.  353 

renal,  i.  354 

sciatic,  i.  35 

spermatic,  i.  354 

subclavian,  i.  350 

superficial  temporal,  i.  349 

superficial  volar,  i.  353 

superior  intercostal,  i.  351 

superior  profunda,  i.  353 

superior  thyroid,  i.  849 

suprascapular,  i.  350 

transverse  cervical,  i.  350 

transverse  facial,  i.  849 

ulnar,  i.  353 

vertebral,  i.  850 
Arteries,    compression    of,    i.    357* 

(Fig.) 
Arteries,  heahng  of,  i.  859*  (Fig.) 
Arteries,  ligature  of,  iii.  471 ;  iv.  489 

brachial,  i.  808,  310 

common  carotid,  v.  114 

external  carotid,  v.  114 

femoral,  iii.  398  ;  viii.  543 


Arteries  (continued) : 
for  shot  injuries,  viii.  25 
healing  after,  i.  359  (Fig.) 
lingual,  V.  114 

modes  of,  and  the  fatality  follow- 
ing them,  viii.  25 
radial,  i.  312,  315  (Fig.) 
subclavian,  v,  115  (Fig.) 
ulnar,  i.  312,  315  (Fig.) 
vertebral,  v.  116 
Arterioles  of  the  cerebral  convolu- 
tions, viii.  236 
Arteriophlebotomy,  i,  571 
Arterio-sclerosis,  i.  687 
Arteriotoniy,  i.  571 
Arteritis,  acute,  i.  592 

chronic,  i.  598 
Artern,  i.  366* 
Artery  or  Arteries,  i.  590 
aberrant,  in  the  arm,  i.  353 
acupressure  of,  healing  after,  i.  859 

(Fig.) 
air  in  the,  i.  556 
amyloid  degeneration  of,  i.  595 
anastomotica  magna,  viii.  543  (Fig.) 

anomalies  of,  i.  353 
anomalies  of,  i.  347 
anterior  choroid,  viii.  284 
anterior  quadrigeminal,  viii.  236 
anterior  tibial,' iv.  471  (Fig.) 
anomalies  of,  i.  857 
compression  of,  i.  85S 
articularis  genu  suprema,  viii.  543 

(Fig.) 
ascending   pharyngeal,   anomalies 

of,  i.  349 
atheroma  of,  i.  594 
auditiva  interna,  viii.  388 
axillary,  i.  455  (Fig.) 
anomalies  of,  i.  351  (Fig.)' 
compression  of,  i.  358 
basilar,   encranial   branches,    viii. 

333 
blood-propelling,  function  of,  i.  564 
brachial,  anomalies  of,  i.  352  (Pig.) 
at  the  elbow,  i.  309 
compression  of,  i.  858  (Fig.) 
in  the  arm,  i.  807  (Fig.) 
ligature  of,  at  the  elbow,  i.  310 
ligature  of,  in  the  arm,  i.  308 
calcification  of,  i.  594 
callosal,  viii.  234 
carotid,  v.  118  (Fig.) 
cerebral  portion,  viii.  234 
encranial  branches,  viii.  232,  284 
surface-marking  of,  v.  Ill 
centralis  retinae,  v.  341 

development  of,  ii.  788,  784 
cerebral,  viii.  232 
anastomoses  of  the,  viii.  336 
aneurism  of,  i.  617  (Fig.) 
anomalies  of,  i.  349 
lesions  of,  in  insanity,  iv.  71 
syphilis  of,  i.  637,  663 
syphilis  of,  clinical  history,  i.  628 
syphilis  of,  diagnosis,  i.  628 
syphilis  of,  etiology,  i.  628 
syphilis  of,  prognosis,  i.  639 
syphilis  of,  treatment,  i.  629 
cerebralis  anterior,  viii.  233 
cerebralis  anterior  media,  viii.  233 
cerebralis  posterior,  viii.  235 
changes  in,  in  general  paresis,  iv. 

109 
chiasmic,  viii.  334 
choroidal,  viii.  385 
ciliary,  iv.  315 
circle  of  Willis,  viii.  333 
circulation  in  the,  iv.  18 


Artery. 
Asphyxia. 
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Artery  or  Arteries  (continued) : 

Artery  or  Arteries  (continued) : 

Artery  or  Arteries  (continued) : 

circumflex  iliac,  anomalies  of,  1. 

internal  mammary,  anomalies  of. 

postcerebral,  viii.  235 

356 

i.  351 

branches  of,  viii.  236 

coats  of,  i.  590 

relations  of,  vii.  73 

postchoroid,  viii.  235 

conus  nervi  phrenlci,  ii.  429 

internal  maxillary,  anomalies  of,  i. 

postcommunicant,  viii.  235 

common  carotid,  anomalies  of,  i. 

349 

postdural,  viii.  232 

349 

internal   plantar,  anomalies  of,  1. 

posterior  auricular,  anomalies  of. 

compression  of,  i.  358 

357 

i.  349 

ligature  of,  v.  114 

internal  pudic,  v.  591 

posterior  tibial,  iv.  473  (Fig.) 

relations  of,  vii.  73 

anomalies  of,  i.  355  (Fig.) 

anomalies  of,  i.  357 

surface-marking  of,  v.  Ill 

lenticular,  viii.  234 

compression  of,  i.  358 

common  iliac,  anomalies  of,  L  354 

lenticulo-striate,  viii.  234 

postfrontal,  viii.  234 

compression  of,  i.  358 

lenticulo-thalamic,  viii.  234 

post-temporal  branches  of  the  post- 

communicans  anterior,  viii.  233 

lesions  of,  in  syphilitic   insanity. 

cerebral,  viii.  236 

communicans  posterior,  viii.  235 

iv.  134 

post-thalamic,  viii.  235 

compression  of,  i.  357  (Fig.) 

ligation  of,  for  haemorrhage,  modes 

precerebral,  viii.  233 

coronary,  vii  74 

of,  and  their  fatality,  viii.  35 

prechoroid,  viii.  234 

corporis  callosi,  viii.  233 

ligature  of,   healing  after,  L  359 

precommunicant,  viii.  121  (Fig.), 

ci-ural,  viii.  541  (Fig.) 

(FigO 

233 

deep  cervical,  anomalies  of,  i.  351 

lingual,  V.  114  (Fig.) 

predural,  viii.  232 

deep  epigastric,  viii.  543  (Fig.) 

anom'alies  of,  i.  349 

prefrontal,  viii.  234 

deep  external  pudic,  viii.  543 

ligature  of,  v.  114 

preoptic,  viii.  236 

deep  femoral,  viii.  543 

surface-marking  of,  v.  112 

preperforant,  viii.  234 

anomalies  of,  i.  356 

ma.stoid  branch  of  the  occipital. 

pretemporal  branches  of  the  post- 

diminished  calibre  of,  iu  chlorosis, 

viii.  233 

cerebral,  viii.  236 

ii.  107 

median,  anomalies  of,  i.  354  (Fig.) 

prethalamic,  viii.  235 

diseases  of,  i.  592 

arising  from  brachial,  i.  353 

profunda  cerebri,  viii.  235 

causes,  i.  595 

median  quadrigeminal,  viii.  235 

profunda  femoris,  viii.  543  (Fig.) 

classification,  i.  592 

medicerebellar,  viii.  333 

anomalies  of,  i.  356 

effects,  i.  595 

medicerebral,  viii.  334 

pudic,  viii.  543 

dorsalis  pedis,  iiL  217 

pia-branches  of  the,  viii.  235 

pulmonary,  vii.  71 

compression  of,  i.  359 

medichoroid,  viii.  335 

radial,  anomalies  of,  i.  353  (Fig.) 

dorsalis  penis,  anomalies  of,  i.  355 

medidural,  viii.  232 

compression  of,  i.  358 

dural,  viii.  232 

medifrontal,  viii.  234 

in  the  forearm,  i.  312 

embolism  of,  ii.  667 

medioptic,  viii.  235                    ' 

in  the  wrist,  i.  313,  314 

epigastric,  anomalies  of,  i.  356 

middle  cerebral,  viii.  234 

ligature  of,  i.  312  (Fig.) 

external  carotid,  v.  114 

middle    meningeal,    haemorrhage 

ligature  of,  at  the  wrist,  i.  315 

anomalies  of,  i.  349 

from,  viii.  226 

(Fig.) 

encranial  branches,  viii.  232 

middle  thyroid,  arising  from  the 

radial  recurrent,  anomalies  of,  L 

ligature  of,  v.  114 

innominate,  i.  348  (Fig.) 

353 

external  circumflex,  viii.  543 

musculo-phrenic,  ii.  429 

ramus  parietalis,  viii.  232 

anomalies  of,  i.  357 

obturator,  viii.  544 

ramus  velaris,  viii.  235 

external  iliac,  anomalies  of,  i.  356 

anomalies  of,  i.  355  (Fig.) 

renal,  v.  270 

external' plantar,  anomalies  of,  i. 

anomalous  relations  of,  to  the 

anomalies  of,  i.  354  (Fig.) 

357 

crural  ring,  i.  355  (Fig.) 

rupture  of,  traumatic  aneurism  fol- 

facial, anomalies  of,  i.  349 

occipital,  viii.  236 

lowing,  i.  214 

compression  of,  i.  358 

anomalies  of,  i.  349 

saphenous,  i.  357 

surface-marking  of,  v.  112 

mastoid  branch,  viii.  232 

sciatic,  viii.  544  (Fig.) 

fatty  degeneration  of,  i.  595 

surface-marking  of,  v.  112 

anomalies  of,  i.  355 

femoral,  viii.  541  (Fig.) 

of  the  brain,  viii.  232 

shot  wounds  of,  viii.  18,  21 

anomalies  of,  i.  356  (Fig.) 

of  the  bronchi,  i.  700 

spermatic,  anomalies  of,  i.  354 

branches  of,  viii.  543  (Fig.) 

of  the  bulb,  anomalies  of,  i.  355 

spinal,  viii.  477 

compression  of,  i.  358  (Fig.) 

of  the  colon,  iv.  173 

subclavian,  v.  115  (Fig.) 

double,  i.  356  (Fig.) 

of  the  cornu  ammonis,  viii.  236 

anomalies  of,  i.  350 

in  Scarpa's  triangle,  iii.  393 

of  the  Eustachian  tube,  ii.  730 

compression  of,  i.  358 

ligature  of,  iii.  393  ;  viii.  542 

of  the  face,  iii.  11  (Fig.) 

ligature  of,  v.  115  (Fig.) 

fossae  Sylvii,  viii,  334 

of  the  foot,  iii.  217  (Fig.) 

subdural,  viii.  232 

geniculate,  viii.  235 

of  the  iris,  iv.  218 

subfrontal,  viii.  234 

healing  of,  i.  359  (Fig.) 

of  the  mamma,  i.  686 

supercerebellar,  viii.  233 

hyaloid,  vii.  679,  681 

of  the  neck,  v.  113  (Fig.) 

superficial   circumflex    iliac,   viH. 

inferior  cerebral,  branches  of,  viii. 

of  the  orbit,  anastomoses  of,  with 

543 

236 

the  dural  arteries,  viii.  233 

superficial  epigastric,  viii.  543 

inferior   thyroid,  anomalies  of,  i. 

of  the  placenta,  v.  693  (Fig.) 

superficial  external  pudic,  viii.  543 

350  (Fig.) 

of  the  rect\im,  iv.  174 

superficial  femoral,  ligature  of,  iiL 

inferior  profunda,  anomalies  of,  i. 

of  the  scalp,  compression  of,  i.  358 

393    . 

353 

of  the  skin,  viii.  466 

superficial  temporal,  anomalies  of, 

inflammation  of,  i.  592 

of  the  small  intestine,  iv.  170 

i.  349 

inflammation   of  middle  coat,  ii. 

of  the  spleen,  viii.  495 

superficial  volar,  anomalies  of,  i. 

687 

of  the  thigh,  viii.  541  (Fig.) 

353  (Fig.) 

innominate,  aneurism  of,  i.  224 

of  the  uveal  tract,  iv.  215 

superior  intercostal,  anomalies  of, 

anomalies  of,  i.  348 

omphalic,  i.  303  (Fig.) 

i.  351 

relations  of,  vii.  72 

parvidural,  viii.  233 

superior  mesenteric,  iv.  747  (Fig.) 

internal  carotid,  v.  114 

perforans  stapedis,  ii.  572 

superior  profunda,  anomalies  of, 

anomalies  of,  i.  349 

perforantes  anteriores,  viii.  234 

i.  353 

encranial  branches,  viii.  232 

perforating,  of  the  thigh,  viii.  543 

superior  thyroid,  v.  114 

internal  circumflex,  viii.  543 

peroneal,  anomalies  of,  i.  357 

anomalies  of,  i.  349 

anomalies  of,  i.  357  (Fig.) 

popliteal,  anomalies  of,  i.  357 

surface-marking  of,  v.  112 

internal  iliac,  anomalies  of,  i.  355 

compression  of,  i.  358 

suprascapular,  anomalies  of,  i.  350 

internal  lateral  mammary,  i.  351 

postcerebellar,  viii.  233 

supradural,  viii.  232 
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Artery. 
Asphyxia. 

Artery  or  Arteries  (continued) : 

Articulations  (joints),  i.  869  (Fig.). 

Asafetida  (continued) : 

syphilitic  disease  of  the,  i.  627, 663  ; 

See  also  Joints. 

constituents  of,  i.  333 

vi.  725 

changes  in,  in  old  unreduced  dis- 

dose of,  i.  383 

temporal  compression  of,  i.  358 

locations,  ii.  483 

physiological  action  of,  i.  381 

tension  of,  i.  565 

diseases  of,  vi.  703  ;  viii.  330 

preparations  of,  i.  883 

teratic,  viii.  131,  233 

of  the  thorax,  vii.  78  (Fig.) 

source  of,  i.  380 

thrombosis  of,  vii.  89 

syphilitic  disease  of  the,  vi.  730 

Asagrsea  officinalis,  vii.  637 

thyroid,  viii.  546 

temporo-maxillary,  diseases  of,  Iv. 

Asarabacca,  i.  882* 

tonicity  of,  i.  565 

352 

Asarin,  i.  382 

torsion   of,    healing  after,   i.   359 

Artificial  anus,  operation  for,  ii.  348 

Asarum  canadensis,  i.  382 

(Fig.) 

in  strangulated  hernia,  viii.  298 

europseum,  i.  382 

transverse  cervical,  anomalies  of. 

Artificial  eyes,  i.  375* 

Ascaris  lumbricoides,  v.  132  (Fig.)  ; 

j.  350 

Artificial  feeding  in  dysphasia,  ii.  559 

vii.  791 

facial,  anomalies  of,  i.  349 

(Fig.) 

development    of    egg   of,   v.    183 

ulnar,  anomalies  of,  i.  353  (Fig.) 

Artificial  feeding  of  infants,  iv.  15  ; 

(Fig.) 

compression  of,  i.  358 

viii.  92* 

in  the  Eustachian  tube,  ii.  781 

in  the  forearm,  i.  312 

American-Swiss  food,  viii.  100 

ovum  of,  iv.  795  (Fig.) 

in  the  wrist,  i.  313 

amount  to  be  given,  viii.  101 

Ascaris  maritima,  v.  133 

ligature  of,  i.  312  (Fig.) 

Anglo-Swiss  food,  viii.  100 

mystax,  v.  138  (Fig.) 

ligature  of,  at  the  wrist,  1.  315 

ass's  milk,  viii.  94 

negi-orenosa,  reproduction  of,  viii. 

(Fig.) 

biberon  pompe  for,  viii.  102 

445 

vertebral,  v.  116  (Fig.) 

Blair's  wheat  food,  viii.  100 

Asch,  Morris  J.,  on  stenosis  of  the 

anomalies  of,  i.  350 

condensed  milks,  viii.  99 

larynx,  iv.  431 

encranial  branches,  viii.  232,  333 

cow's  milk,  viii.  94 

Aschistodactylism.     A  synonym  for 

ligature  of,  v.  116 

directions  for,  viii.  103 

Syndactylism,  which  see. 

vesical,  i.  508 

farinaceous  foods,  viii.  100 

Ascia,  i.  470 

Arthralgia,  lead,  iv.  464 

gavage,  viii.  102 

Ascites,  i.  24,  382*  ;  ii.  534 

syphilitic,  vi.  730 

Gerber's  food,  viii.  100 

and  ovarian  cyst,  differential  diag- 

Arthrite plastique  ankylosante,  viii. 

goat's  milk,  viii.  94 

nosis  of,  V.  424 

331 

Hawley's  food,  viii.  100 

and  pancreatic    cyst,    differential 

Arthritis,  acute,  in  infants,  viii.  345 

Horlick's  food,  viii.  100 

diagnosis,  v.  482 

chronic,  viii.  330  (Fig.) 

Hubbell's  wheat  food,  viii.  100 

causes  of,  i.  382 

deformans,  i.  366  ;  viii.  338,  343 

human  milk  compared  with  other 

chylous,  i.  383  ;  viii.  83 

gelatinous,  viii.  332 

milks,  viii.  94 

diagnosis,  i.  383 

proliferating,  viii.  338 

Imperial  granum,  viii.  100 

fluid  of,  i.  383 

rheumatica  acuta,  vi.  210 

Keasbey  &  Mattison's  food,  viii. 

from  fear,  iii.  51 

rheumatica  chronica,  vi.  213  ;  viii. 

100 

in  cirrhosis  of  the  liver,  iv.  545 

838 

lactated  food,  viii.  100 

prognosis  of,  i.  388 

rheumatoid,  i.  366  ;  viii.  338,  343 

Liebig's  foods,  viii.  100 

treatment  of,  i.  388 

scarlatinal,  vi.  313 

mare's  milk,  viii.  94 

Asclepias  tuberosa,  iii.  610  ;  v.  724 

strumo,us,  viii.  333 

Meigs'  recipe  for,  viii.  101 

Asclepion,  v.  725 

sicca,  i.  366 

Mellin's  food,  viii.  100 

Ascomycetes,  iii.  269  ;  vi.  327 

tubercular,  viii.  335 

milk  foods,  viii.  100 

Ascophora  elegans,  i.  420 

urethral,  vi.  214 

milk  from  one  cow,  viii.  99 

Ascospores,  vi.  337 

Arthritis   deformans,   i.   366* ;    viii. 

Nestl^'s  food,  viii.  100 

Ascogonium,  vi.  328  (Fig.) 

338,  342 

patented  foods,  viii.  99 

Asemia,  1.  289 

and  arthropathies,  differential  di- 

peptonized milk,  viii.  96 

Aseptic  and  antiseptic  surgery,  dis- 

agnosis of,  i.  374 

physioloe;y  of  infantile  digestion, 

tinction  between,  i.  258 

deformities  produced  by,  i.  367 

viii.  98 

Ash,  European,  i.  383* 

description,  i.  366 

preparation  of  cow's  milk  for  in- 

manna, iv.  640 

diagnosis,  i.  368 

fants'  use,  viii.  95 

prickly,  i.  383* 

etiology,  i.  868 

Ridge's  food,  viii.  100 

Ashby-de-Ia-Zouch,  i.  384* 

pathology,  i.  367 

Robinson's  patent  barley,  viii.  100 

Asheville,  N.  C,  i.  384* 

prognosis  i.  368 

Savory-Moore's  food,  viii.  100 

Ashford     wheeled-litter,     vii.     236 

symptoms,  i.  367 

sterilization  of  milk,  viii.  98 

(Fig.) 

the  hand  in,  iii.  502  (Fig.) 

Artificial  limbs,  i.  376* 

Ashhurst,  Samuel,  on  hay  fever,  iii. 

treatment,  i.  368 

Ai'tificial  respiration,  i.  877*  (Fig.) 

509 

Arthrodia,  i.  371 

after  apparent  death  from  drown- 

Askern, i.  386* 

Arthrology,  i.  369*  (Fig.) 

ing,  i,  378  (Fig.) 

Asomia,  vii.  10  (Fig.) 

Arthro-meningitis,  vi.  703 

Howard's  method  of,  i.  379 

Asparagin,  i.  387  ;  ii.  356 

Arthropathies  of  neurotic  origin,  i. 
873*  (Fig.) ;  viii.  848  (Fig.) 

indications  for,  i,  877 

in  belladonna,  i.  484 

Marshall  Hall's  method  of,  i.  878 

in  marshmallow,  iv.  643 

cerebral,  i.  874 

Michigan  method  of,  i.  379 

Asparagus,  i.  386* 

diagnosis  of,  i.  374 

Pacini's  method,  v.  301 

Aspartic  acid,  ii.  467 

pathology  of,  i.  874  (Fig.) 

Satterthwaite's  method  of,  i.  380 

Aspergilli,  vi.  837  (Fig.) 

prognosis  of,  i.  374 

Sylvester's  method  of,  i.  878  (Pig.) 

pathogenic,  vi.  338 

progressive,  i.  374 

Artists,  diseases  of,  v.  281 

Aspergillus  flavescens,  vi.  338 

spinal,  i.  373  ;  viii.  348  (Fig.) 

Arum  maculatum,  vii.  833 

flavus,  i.  420  ;  vi.  828 

symptoms  of,  i.  373 

Arundo  Donax    Linn.     See   Couch- 

furaigatus,  i.  420  ;  vi.  328 

treatment  of,  i.  374 

grass,  ii.  312 

niger,  i.  420  (Fig. )  ;  vi.  338 

Arthropods,  venomous,  v.  741  (Fig.) 

Arundo,  ergot  of,  ii.  717 

Aspermatism,  i.  38'?*  ;  iii.  317  ;  vi. 

Arthrospores,  vi.  329 

Aryteno-epiglottic  muscle,  iv.  390 

635 

Articular  ganglia,  iii.  297 

Arytenoid  muscle,  iv.  390  (Fig.) 

Asphyxia,  i.  387*  ;  ii.  277 

Articulation  (speech),  vii.  683 

Arythmia  cordis,  vi.  93 

and  allied  states,   distinction  be- 

abolition of  function  of,  i.  289 

Asafetida,  i.  380*  (Fig.) 

tween,  i.  387 

defects  in,  vi.  616 

administration  of,  i.  382 

artificial  respiration  in,  i.  377 ;  v. 

function  of  the  teeth  in,  vi.  749 

allied  drugs,  i.  382 

201 

deaf-mutes,  ii.  384 

allied  plants,  i.  382 

causes  of,  i.  388 

spasm  of  muscles  of,  vi.  668 

composition  of,  i.  381 

changes  occurring  in,  i.  888 
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Asphyxia  (continued) : 

Asthma  (continued) : 

Atheroma  (continued) ; 

death  from,  i.  388 

itching  of  the  chin  in,  i.  394 

contents  of,  i.  410  (Fig.) 

definition,  i.  38? 

Leyden's  (Charcot's)  crystals  in,  i. 

diagnosis  of,  i,  413 

fatal,  ii.  386 

396  ;  iv.  791  (Fig.) 

ossification  of  wall  of,  i.  411 

from  coal  gas,  and  cholera,  differ- 

mechanism of,  i.  396 

seat  of,  i.  410 

ential  diagnosis  of,  ii.  138 

papers  for,  v.  796 

structure  of,  i.  410 

infantile,  i.  387 

pathology  of,  i.  396 

suppuration  of,  i.  411 

local,  i.  387 ;  ii.  171  ;  iii.  800  ;  v. 

potter's,  iv.  597  ;  v.  380 

Atheromatous  cysts  of  the  orbit,  ii. 

202 

reflex,  from  nasal  polypi,  v.  333 

813 

secondary,  i.  387 

sex,  in  relation  to,  i.  396 

Atheromatous  disease,  ii.  687 

Aspidium  filix  mas,  iii.  64  (Fig.) 

sputa  of,  ii.  769 

Athetosis,  i.  413*,  iii.  501 

marginale,  iii.  65 

symptomatology,  i,  394 

causation  of,  i.  413 

Aspidosamine,  vi   129 

theories  of,  i.  396 

diagnosis  of,  i.  412 

Aspidosperma  quebracho,  vi.  138 

treatment  of,  i.  397 

pathology  of,  i.  418 

Aspidospermatine,  vi.  139 

uterinum,  iii.  809 

treatment  of,  i.  413 

Aspidospermine,  vi.  129 

Astigmatism,  i.  45,  51,  400*  (Fig.) 

Athletes,  amateur  and  professional, 

Aspiration,  i.  389*  (Fig.) 

complicating  myopia,  v.  85 

health  of,  ii.  760 

for  evacuation  of  an  abscess,  i. 

compound  hypermetropic,  i.  401 

and  life-insurance,  ii.  760 

390 ;  vi.  534 

compound  myopic,  i.  401 

diseases  of,  v.  376 

for  haematoma,  i.  390 

correction  of,  i.  404 

Athletic  sports,  ii.  759 

for  hydrocephalus,  i.  391 ;  ii.  683  ; 

diagnosis  of,  i.  401 

Atis,  i.  68 

viii.  347 

headache  in,  iii.  517 

Atisine,  i.  68 

for  removal  of  fluid  from  joints,  i. 

irregular,  i.  46  ;  i.  404 

Atkinson,  I.  E.,  on  measles,  iv.  676 

390 

measurements  of,  i.  401 

on  scarlet  fever,  vi.  302 

for  spina  bifida,  i.  891 

mixed,  i.  401 

Atlantic  City,  i.  413*  (Chart.) 

for  tympanites,  i.  391 

normal,  i.  404  (Fig.) 

Atlantic  Ocean,  depth  of,  in  the  West 

in  pleuritic  effusion,  i.  390 

simple  hypermetropic,  i.  401 

Indies,  vii.  734 

in  retention  of  urine,  i.  390 

simple  myopic,  i.  401 

Atmosphere,  i.  93,     See  Air. 

in  strangulated  hernia,  i.  390 

treatment  of,  i.  404 

necessary  qualities  of,  in  a  health- 

in  the  diagnosis  of  abdominal  tu- 

Astigmometer, v.  352  (Fig.) 

resort  for  consumptives,  ii.  193 

mors,  i.  16 

Astragalus  (bone),  vi.  390 

pressure  of  the,  ii.  186 

in  the  diagnosis  of  tumors,  i.  891 

dislocations  of,  ii.  513 

Atmospheric    conditions,    influence 

in  the  treatment  of  intestinal   ob- 

fracture of,  ii.  354 

of,  upon  yellow  fever  epidem- 

struction, iv.  160 

Astragalus  (plant),  viii.  313 

ics,  viii.  56 

ventilation  by,  vii.  617  (Fig.) 

adscendens,  vii.  314 

Atmospheric    pressure,    effects    of 

Aspirator,  diagnostic  use  of,  in  gyne- 

gummifer, vii.  318  (Fig.) 

changes  n,  on  the  circulation, 

cology,  iii.  432  (Fig.) 

kurdicus,  vii.  314 

ii,  170 

Aspirators,  i.  389  (Fig.) 

microcephalus,  vii.  214 

effects  of,  on  the  human  organism, 

Ass,  milk  of  the,  viii.  94 

Astringents,  i.  405* 

iii.  581 

Assafoetida,  i.  380  (Fig.).     See  Asa- 

in  infantile  diarrhoea,  ii.  440 

Atomizers,  iv.  688 

fetida. 

iron,  iv.  223 

Atonic  dyspepsia,  ii.  459 

Assam  tea-tree,  viii.  514 

Astringent  enemata,  ii.  693 

Atonic  impotence,  iv.  3 

Assaying  gold   and  silver,  nuisance 

Astringent  treatment  of  chronic  sup- 

Atony of  intestine  in  constipation, 

from,  vii.  309 

purative  otitis  media,  ii.  604 

ii.  379 

Assimilation,  effect  of  mountain  cli- 

Astrophobia, iii.  51 

Atresia    of    the    external    auditory 

mates  upon,  V.  31 

Asymbolia,  i.  389 

canal,  i.  428 

Assmanshausen,  i.  391* 

Asynesia,  iv.  710 

hymenalis,  vii.  576  (Fig.) 

Astacus  fluviatilis,  ii.  319 

periodic,  iv.  711 

vaginalis,  vii.  573,  576  (Fig.) 

Aster  surrounding  the  pronucleus  in 

Asystolic,  iii.  584 

Atropa  belladonna,  i.  488  (Fig.) 

an  ovum,  iv.  7  (Fig.) 

in  valvular  disease  of  the  heart,  iii. 

Atrophia  cutis  generalis,  vi.  454 

Asterion,  a  term  employed  in  crani- 

584 

linearis,  vi,  454 

ometry,  ii.  38  ;  viii.  203  (Fig.) 

Atavism,  i.  406*  ;  iii.  616 

maculosa,  vi,  454 

Asthenic  inflammation,  iv.  26 

Ataxia  cordis,  vi.  94 

senilis,  vi.  454 

Asthenopia,  i.  391* 

in  brain  tumors,  i.  674 

Atrophia  musculorum  lipomatosa,  v. 

accommodative,  i.  51  ;  v.  85 

in  tumors  of  the  cerebellum,  IL  37 

57  (Fig.) 

causes  of,  i.  391 

of  drunkards,  v.  168 

Atrophia  pilorum  propria,  iii.  478 

conjunctival,  v.  84 

spinal,  vi.  542 

Atrophic  parts  of  brain,  viii.  119,  §  51 

curability  of,  i.  393 

Atelectasis,  i.  408* 

Atrophic  rhinitis,  ii.  3;  viii.  362  (Fig.) 

from  disease  of  lachrymal  sac  or 

acquired,  i.  408 

Atrophy,  i.  416* 

duct,  V.  84 

congenital,  i,  408 

causes  of,  i.  416 

muscular,  i.  51,  392  ;  v.  85 

diagnosis,  i.  409 

fatty,  iii.  45  (Fig.) 

myopic,  v.  85 

diffuse,  i.  408 

muscular,  v.  57 

ne'urasthenic,  v.  85 

etiology,  i.  408 

in  acute  synovitis,  vi.  705 

of  nasal  origin,  v.  84 

from  compression,  i.  408 

of  the  arm,  i.  319 

prognosis  of,  i.  393 

in  broncho-pneumonia,  v.  728 

of  bone,  i.  604 

treatment  of,  i.  393 

lobular,  i.  408 

of  nerves  in  the  labyrinth,  i.  435 

Asthma,  i.  394 

morbid  anatomy,  i.  408 

of  the  auricle,  i.  446  (Fig.) 

age  of  occurrences  of,  i.  895 

physical  signs  of,  i.  409 

of  the  brain,  i.  618 

climates  suitable  for  the  treatment 

prognosis,  i.  409 

of  the  cellular  tissue,  ii.  30 

of,  iii.  533 

symptoms  and  course,  i.  408 

of  the  diaphragm,  ii.  431 

Charcot's  (Leyden's)  crystals  in,  i. 

treatment,  i.  409 

of  the  eyelid  following  a  spider- 

896  ;  iv.  791  (Fig.) 

Athamanta  cretensis,  i.  410 

bite,  ii,  785. 

diagnosis,  i.  394 

Athamantin,  i.  410 

of  the  hair,  iii.  478 

duration  of  an  attack  of,  i.  894 

Atheroma,  i.  410*  (Fig.),  594 

of  the  heart,  iii.  548 

etiology,  i.  394 

and  cephalhsematoma,  differential 

diagnosis  of,  ii.  89 

grinders',  v.  378 

diagnosis  of,  ii.  21 

of  the  skin,  vi.  454 

heredity  in,  i.  396 

appearances  of  skin  covering  on, 

progressive  muscular,  i.  819  ;  v.  57 

in  hay  fever,  iii,  510 

i.  411 

classification  of,  vi.  569 

inhalations  in,  iv,  40 

cause  of,  i.  410 

senile,  vi.  888 
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Asphyxia. 
Avens, 

Atrophy  (continued) : 

Auditory  canal  (continued) : 

Auricle  (continued) : 

unilateral  progressive,  of  the  face, 

eczema    and    dermatitis    of    the. 

pernio  of,  i.  446 

iii.  16  (Pig.) 

acute,  occurring  as  exacerba- 

pruritus of,  i.  449 

Atrophine,  i.  71,  484,  486 

tion  of  chronic  form,  viii.  104 

sarcoma  of,  i.  447 

and  morphine,  antagonism  of,  vi. 

treatment,  viii.  104 

scalds  of  the,  i.  449 

165 

chronic,  viii.  105 

syphilide  of,  i.  446  (Fig.) 

and  muscarine,  antagonism  of,  vi. 

treatment,  viii.  106 

vascular  naevus  of,  i.  446  (Fig.) 

164 

occurring  with   chronic  suppura- 

wounds and  injuries  of,  i.  447 

and  pilocarpine,  antagonism  of,  vi. 

tion  of  the  tympanum,  viii.  104 

Auricle,     congenital     defects,     dis- 

165 

Auditory  canal,  foreign   bodies  in. 

eases,  and  injuries  of,  i.  444* 

as  a  mydriatic,  v.  78 

i.  425*  (Fig.) 

(Fig.) 

as  an  expectorant,  ii.  768 

Auditory  nerve,  viii.  184 

Auricles,  cardiac,  action  of,  i.  561 

eruption  caused  by,  ii.  412 

affections    of,     in    cerebro-spinal 

Auricular  artery,   posterior,  anoma- 

hypodermatic use  of,  iii.  794 

meningitis,  i.  433 

lies  of,  i.  349 

in  ophthalmic  practice,  i.  485 

atrophy  of,  in  the  labyrinth,  i.  435 

Auricular  instruction  for  deaf-mutes. 

physiological  action  of,  i.  484 

central  affections  of,  i.  427 

ii.  379 

poisoning  by,  i.  486 

changes  in,  due  to   chronic   otor- 

Auricular  muscle,  anterior,  v.  35 

sulphate  of,  i.  484,  486 

rhoiia,  i.  430 

Auricular  muscles,  anomalies  of,  v. 

Attollens  auriculam  muscle,  i.  444 

in  deaf -mutism,  i.  439 

35 

Audinac  (mineral  spring),  i.  417* 

concretions  in,  i.  441 

intrinsic,  i.  444 

Audiphones,  iii.  543 

concussion  of  terminal  filaments 

Auricular  nerve,  ii.  830 

Auditory  canal,  i.  417*  (Fig.) 

of,  in  the  labyrinth,  i.  434 

great,  surface  marking  of,  v.  112 

absence  of,  i.  423,  445  (Fig.) 

diseases  of,  i.  427 

posterior,  ii.  338 

arteries  of,  i.  418 

distribution  of,  in  labyrinth,  ii.  562 

Auriculotemporal  nerve,  ii.  327 

atresia  of,  i.  423 

functions  of,  iii.  544 

Auscultation,  obstetric,  vi.  8 

boils  in,  i.  432 

in  psychic  derangement,  i.  429 

of  the  ear,  ii.  579 

burns  of,  i.  425 

paralysis  of,  diagnosis,  ii.  610 

of  the  heart,  ii.  86 

circumscribed  inflammation  of,  i. 

psammoraa  involving  the,  i.  441 

of  the  lungs,  ii.  82 

423 

sarcoma  of,  i.  439 

of  the  tympanum,  ii.  592 

congenital  defects  of,  i.  418 

syphilis  of  the,  viii.  385 

of  the  voice,  ii.  84 

cutaneous  afEections  of,  i.  423 

Auditory  nerve,  diseases  of,  i.  427* 

Auscultatory  percussion,  i.  449* 

cylindroma  of,  i.  425 

pilocarpine  in,  i.  437 

Aussee  (mineral  spring),  i.  449* 

dermatitis  of  the,  viii.  102 

Auditory  passages,  development  of. 

Australia,  i.  450*  ;  viii.  106* 

diffuse  inflammation  of,  i.  421 

ii.  571  (Fig.) 

aborigines  of,  cranial  capacity  of. 

dimensions  of,  i.  418 

Auditory  teeth,  ii.  566 

ii.  25 

diphtheritic  inflammation  of,  i.  422 

Auerbach's  plexus,   iv.    171   (Fig.) ; 

gnathic  index  of,  iii.  3 

diseases  of,  i.  419 

viii.  511  (Fig.) 

schools  for  deaf-mutes  in,  ii.  377 

double,  i.  418 

Augusta,  Ga.,  i.  441*  (chart) 

Australian  fever  tree,  ii.  196 

eczema  of,  viii.  102 

Augustusbad,  i.  443* 

Australian  gum,  iii.  409 

enchondroma  of,  i.  425 

Aula,  of  the  brain,  defined,  viii.  118 

Austria,  deaf-mutes  in,  ii.  364 

epilepsv  from  irritation  of  the,  ii. 

(Fig.) 

Auteuil,  i.  450* 
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Aulic  recess,  viii.  141  (Fig.) 

Authors,  protection  of,  by  copyright, 

epithelioma  of,  i.  425 

Aulix,  sulcusof  Monro, viii.132  (Fig.) 

ii.  292 

exostoses  and  hyperostoses  of,  i. 

Aulus  (mineral  spring),  i.  443* 

Auto-inoculation  in  syphilis,  ii.  70 

423  (Pig.) 

Aura,  epileptic,  ii.  701 

Automatic  actions,  i.  450* 

external  measurements  of,  vii.  659 

Aural  diseases,  methods  of  diagnosis 

of  vegetable  life,  i.  450 

follicular  inflammation  of,  i.  422 

of,  ii.  573  (Fig.) 

of  voluntary  life,  i.  450 

furuncles  of,  i.  432 

Aurantii  cortex,  v.  358 

and   reflex  actions  compared,   vi. 

glands  of,  i.  418 

Aurantii  flores,  v.  358 

152 

impacted  cerumen  in,  i.  419 

Auri  et  sodii  chloridum,  iii.  354 

Automatism,  i.  450  ;  ii.  277 

injuries  of  the,  i.  425 

Auric  chloride  for  staining  tissues. 

cerebral,  i.  450 

insects  in  the,  i.  426 

iii.  680 

artificial,  i.  451 

keratosis  obturans,  viii.  106 

Auricle,  anatomy  and  physiology  of. 

epileptic,  i.  451 

laminated  epithelial  plugs,  in  i.  419 

i.  443*  (Fig.) 

medico-legal  relations  of,  i.  452 

maggots  in,  i.  426 

arrested    development  of,   i.    444 

of  brain   exhaustion  and  brain 

malformations  of,  i.  418 

(Fig.) 

disease,  i.  452 

myxoma  cartilagineum  of,  i.  425 

arteries  of,  i.  444 

of  inebriety,  i.  451 

nerves  of,  i.  418 

atrophy  of,  i.  446  (Fig.) 

of  insanity,  i.  452 

osteoma  obstructing  the,  i.  425 

burns  of  the,  i.  449 

syphilitic,  i.  452 

parasitic  inflammation  of,  i.  420 

chancre  of  the,  viii.  276 

traumatic,  i.  451 

(Fig.) 

comedo  of,  i.  445 

motor,  i.  450 

polypi  of,  i.  424 

congenital  defects  of  the,  i.  444 

psychical,  i.  450 

reflection  of    sound-waves    in,   i. 

cutaneous  affections  of  the,  i.  445 

Autophobia,  i.  88 

418 

cysts  of,  i.  446  (Fig.) 

Autophony  in  middle-ear  disease,  ii. 

removal  of  foreign  bodies  from,  i. 

deformities  of,   due    to    othaema- 

586 

425  (Fig.) 

tomu,  i.  448  (Pig.) 

Autoplasty,  v.  703 

sarcoma  of,  i.  425 

diseases  of,  i.  445 

Autopsies,  V.  783  (Fig.) 

scalds  of,  i.  425 

eczema  of,  i.  445 

veterinary,  vii.  641  (Pig.) 

syphilitic  affections  of,  i.423  ;  viii. 

erysipelas  of  the,  i.  445 

Auto-vaccination,  vii.  515 

^377 

fibroma  of,  i.  446  (Pig.) 

Autumnal  catarrh,  iii.  509.     SeelJay 

temperature  of,  i.  444 

frost-bite  of,  i.  446 

fever. 

veins  of,  i.  418 

functions  of,  i.  444 

Auvernats,  cranial  capacity  of,  ii.  25 

Auditory  canal,  congenital  defects. 

horny  growths  .of,  i.  446  (Pig.) 

Ava,  i.  452* 

diseases,  and  injuries  of,  i.  418* 

injuries  of,  i.  447 

Aveling's  transfusion  apparatus,  vii. 

(Fig.) 

ligaments  of,  i.  444 

215  (Fig.) 

Auditory  canal,  eczema  and  derma- 

muscles of,  i.  444 

Avena  sativa,  v.  271 

titis  of  the,  viii.  102* 

nerves  of,  i.  444 

Avene  (mineral  spring),  i.  453* 

eczema  and  dermatitis  of  the,  acute. 

new  growths  of,  i.  446  (Pig.) 

Avenin,  v.  271 

viii.  103 

otheematoma  of  the,  i.  447  (Pig.) 

Avens,  i.  453*,  505 
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Avon  Springs,  N.  Y.,  i.  453* 

Bacillus  (continued) : 

Bacteria  (continued) : 

Avulsion  of  the  upper  extremity,  re- 

murisepticus, vi.  839 

rSle  of,  in  pus  formation,  iv.  28 

covery  from,  i.  163 

neapolitanus,  vi.  340 

specific  differences  in,  vi.  384 

Awa  kava,  i.  452 

necrophorus,  vi.  340 

spores  of,  vi.  329 

Ax  (mineral  springs),  i.  453* 

oedematis  maligni,  vi.  336 

staining  solutions  for,  iv.  763 

Axial  stream,  iv.  18 

of  black-leg,  vi.  836 

Bacteriology  in  relation  to  zymotic 

Axilla,  abscess  of,  i.  319 

of  chicken  cholera,  vi.  339 

diseases,  viii.  76 

anatomy  of,  i.  453  (Fig.) 

of  cholera,  vi.  340 

Bacterium  coli  commune,  vi.  340 

boundaries  of,  i.  454  (Fig.) 

of  glanders,  vi.  338 

probable  identity  of,  with  bacil- 

contents of,  i.  455  (Fig.) 

of  rabbit  septicemia,  vi.  339 

lus  a  of  Sternberg,  viii.  48 

fascia  of,  i.  454 

of  rhinoscleroma,  vi.  337 

cyanogeneum,  v.  6 

glands  of,  i.  456  (Fig.)  ;  viii.  394 

of  Rothlauf,  vi.  338 

lactis  aerogenes,  vi.  340 

enlargement  of.  In  laboring  men, 

of  swine  plague,  vi.  889 

llneola  in  sputum,  ii.  815 

viii.  884 

of  sympathetic  anthrax,  vi.  886 

synxanthum,  v.  6 

superficial  anatomy  of,  i.  453 

of  syphilis,  iv.  807  :  vi.  339 

Badal's  operation,  v.  194 

supernumerary  mammae  in,  i.  456 

methods  of  staining,  iv.  765 

perimeter,  vii.  661 

Axilla,  surgical  anatomy  of,  i.  453* 

of  typhoid  fever,  iii.  83  ;  iv.  806 

Baden,  viii.  106* 

(Fig.) 

(Fig.);  vi.  337 

Baden-Baden,  viii.  106* 

Axillary  artery,  1.  455  (Fig.) 

methods  of  staining,  iv.  765 

Baden-bei-Wien,  viii.  107* 

compression  of,  i.  358 

oxytoxicus  perniciosus,  vi.  340 

Bader's  operation,  v.  194 

Axillary  band,  anomalies  of,  v.  40 

parvus  ovatus,  vi.  339 

Badger-fat,  iii.  43 

(Fig.) 

pneumoniiE,  vi.  337 

Bael  fruit,  i.  459* 

Axillary   lymphatic  glands,  1.  456  ; 

pneumonicus  agilis,   v.    725 ;    vi. 

Bagn^res-de-Bigorre,  viii.  107* 

viii.  "384,  394 

338 

BagnSres-de-Luchon,  viii.  107* 

Axillary  vein,  i.  455  (Fig.) 

pseudo-pneumonicus,    v.  725 ;   vi. 

Bailey  Springs,  i.  459* 

anomalies  of  the,  viii.  608 

338 

Baillarger's  streak,  viii.  170 

Axis,  body,  viii.  109 

septicus  agrigenus,  vi.  339 

Bain's  method,  v.  194 

Axis-cylinder,  v.  143 

septicus  sputigenus,  v.  725  ;  vi.  336 

Baird,  James  B. ,  on  cervico-brachial 

Hertzmann's  theory  of,  ii.  321 

scarlatinas,  vi.  303 

neuralgia,  ii.  50 

Axis,    nervous,   the  neuraxls,     viii. 

subtilis,  ii.  284 

on  cervico-occipital  neuralgia,  ii.  50 

108,  §  6 

tetani,  vi.  339 

on  coccygodynia,  ii.  220 

skeletal,  viii.  109 

tuberculosis,   iv.    793  (Fig.) ;    vi. 

on  facial  spasm,  iii.  25 

Axon,  the  body  axis,  viii.  109 

338 ;  vii.  292,  297  (Fig.) 

on  hypodermatic  medication,  iii. 

Axunge  (lard),  iv.  880 

cannot  grow  outside  of  the  body, 

793 

Ayapana,  vii.  79 

ii.  192 

on  lumbago,  iv.  583 

on  muscular  rheumatism,  viii.  423 

Ayres,  William  C. ,   on  diseases  of 

methods  of  staining,  iv.  764 

the  eyelids,  ii.  785 

typhi  abdominalis,  seu   typhosus, 

on  puerperal  condition,  vi.  70 

on  inflammation  of  the  choroid,  11. 

iii.  83  ;  iv.  806  ;  vi.  837 

Baker,  Frank,  on  ankle-joint,  i.  284 

147 

Back,    diseases  and    injuries   of,    i. 

on  applied  anatomy  of  the  leg,  iv. 

Azedarach,  i.  457* 

457*  (Fig.) 

467 

Azoospermism,  vi.  624 

fascia  of  the,  iii.  36  (Fig.) 

on  arthrology,  i.  369 

Azores,  i.  457* 

movements  of,  i.  458 

on  bursse,  i.  734 

Azote,  i.  93 

shot  wounds  of  the,  viii.  6 

on  cranial  nerves,  ii.  320 

Aztec  children,  iv.  95 

sprain  of,  i.  457 

on  diaphragm,  ii.  426 

Azygo-pharyngeus  muscle,  v.  40 

stiff,  cases  of,  i.  458 

on  elbow-joint,  ii.  644 

Azygos  uvula;  muscle,  v.  634 ;  vii.  502 

wounds  of,  i.  457 

on  fascia,  iii.  33 

Azygos  veins,  vii.  78 

Backache   in   cerebro-spinal  menin- 

on face,  iii.  1 

anomalies  of,  vii.  608  (Fig.) 

gitis,  ii.  46 

on  foot,  iii.  209 

neurasthenic,  v.  161 

on  hand,  iii.  485 

Bacon,  Gorham,  on  air  in  the  tym- 

on hip-joint,  iii.  649 

Babes,  yellow  fever  bacillus  of,  viii. 

panum  as  a  sign  of  live  birth, 

on  knee-joint,  iv.  813 

50  (Fig.) 

vii.  864 

on  joints  of  the  clavicle,  ii.  177 

Bacelli's  sign,  v.  194 

on   anatomy  and  diseases  of   the 

on  joints  of  the  skull,  vi.  462 

Bache,  Dallas,  on  medical  physiog- 

Eustachian tube,  ii.  728 

on  joints  of  the  thorax,  vii.  78 

nomy,  v.  677 

on  anatom}'  and  physiology  of  the 

on  joints  of  the  wrist,  viii.  33 

Bacilli,  ii.  283  ;   vi.  329  (Fig.)    See 

auricle,  i.  448 

on  pelvis,  v.  552 

also  Bacteria,  Micro-m'ganimis, 

on  auditory  canal,  i.  417 

on  peritoneum,  v.  600 

and  Scttizomycetes. 

on  tumors  in  the  tympanum,  vii. 

on  shoulder-joint,  vi.  443 

germination  of  the  spores  of,  vi. 

.365 

on  spinal  nerves,  vi.  592 

329 

Bacteria,  i.  458*  ;    ii.  283.     See  also 

on  sympathetic  nervous    system, 

independent  motion  of,  vi.  830 

Bacilli,    Micro-organisms,  and 

viii.  505 

of  glanders,  iii.  333  (Fig.) 

Schizomycetes. 

Baker,  Henry  B. ,  on  registration  of 

pathogenic,  vi.  336 

agents  to  prevent  development  of. 

diseases,  vi.  159 

Bacillus'  a  of  Sternberg,  In  yellow 

i.  251 

Bakers,  diseases  of,  v.  276 

fever,  viii.  48 

classification  of,  vi.  329 

Baker's  method  of  excision  of  the 

alvei.  vi.  339 

cover-glass  preparations,  iv.  763  ; 

tongue,  vii.  118 

anthracis,  i.  237  (Fig.)  ;   iv.   785  ; 

vi.  333 

Baker's  operation  for  cancer  of  the 

vi.  336 

culture  media  for,  vi.  831 

cervix  uteri,  viii.  568,  571 

Breger's,  vi.  340 

in  putrefaction,  vi.  110 

Balanitis  in  the  etiology  of  condy- 

cavicida, vi.  340 

in  urine,  vii.  440 

loma,  ii.  261 

crassus  sputigenus,  vi.  338 

in  water,  vii.  705,  713 

Baldness,  i.  122 

cuniculicida,  vi.  339 

inoculation  experiments  with,  vi. 

Baldwin,  J.  F.,  on  personal  nomen- 

diphtherife, vi.  839 

338 

clature,  V.  193 

columbarum,  vi.  339 

methods  of  examining,  vi.  332 

Balfour's  treatment,  v.  194 

vitulorum.  vi.  339 

methods  of  staining,  vi.  833 

Ballet-dancers'  cramp,  vi.  36 

lepra,  iv.  476  (Fig.) ;  vi.  338 

of  rhinoscleroma,  vi.  218  (Fig.) 

Ballonnement,  rectal,  in  suprapubic 

methods  of  staining,  iv.  765 

pathogenic,  vi.  334 
mode  of  action  of,  vi.  342 

cystotomy,  viii.  501 

malarise,  iv.  786 

Ballottement  in  the  diagnosis  of  preg- 

mallei, vi.  838 

pure  cultures  of,  vi.  331 

nancy,  vi.  8  (Fig.) 
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Ball's  method  for  the  radical  cure  of 

Bark,  cinchona,  collection  of,  ii.  160 

Baths,  i.  477* 

hernia,  viii.  303 

cotton-root,  ii.  313 

bog,  i.  463 

Ballston  Spa,  i.  469* 

Barker's  method  for  the  radical  cure 

bran,  i.  464 

Balm,  i.  459*  (Fig.) 

of  hernia,  viii.  308 

cold,  effects  of,  i.  477 

Balm  of  Gilead,  v.  98 

Barley,  malted,  iv.  637 

in  fever,  i.  464  ;  iii.  69 

Balneothei-apeutics,  i.  460* 

Barley  starch,  vi.  619  (Fig.) 

in  typhoid  fever,  iii.  90 

Balsam,  Canada,  vii.  384 

Barley-water    in   the   prevention  of 

foot,  i.  465 

East  Indian,  v.  98 

curdling  in  milk,  viii.  96 

graduated,  i.  478 

Gurjun,  iii.  413 

Barnes's  curve,  v.  195 

in  fever,  iii.  69 

of  copaiba,  li.  289 

method,  v.  195 

half,  i.  465 

of  Peru,  i.  467*  (Fig.) 

uterine  dilators,  iv.  846  (Fi|.) 
Barnes,  "William,  on  snails,  vi.  487 

herb,  i.  463 

as  an  expectorant,  ii.  768 

hot,  effects  of,  i.  478 

of  tolu,  i.  468* 

Barometer-makers,  diseases  of,  v.  276 

in  diseases  of  the  skin,  i.  478* 

as  an  expectorant,  ii.  768 

Barosma  betulina,  i.  716  (Fig.) 

in  yellow  fever,  viii.  71 

Balsamea  africana,  i.  481 

camphor,  i.  716 

malt,  i.  464 

myrrha,  v.  97 

crenulata,  i.  716  (Fig.) 

medicated,  in  skin  diseases,  i.  479 

mukul,  i.  481 

serratifolia,  i.  716 

mineral,  effects  of,  i.  460 

Balsamodendron  africanum,  v.  98 

Barracks  for  troops,  iii.  758 

mud,  i.  463 

meccauense,  v.  97 

Barrenness,  vi.  623 

mustard,  i.  464 

mukul,  V.  98 

Barrier's  method  of  reducing  inver- 

pine-needle, i.  463 

myrrha,  v.  97 

sion  of  the  uterus,  vii.  494 

plunge,  i.  466 

opobalsamum,  v.  98 

Bartholin's  gland,  i.  475*  (Fig.) 

sand,  i.  463 

Balsams,    cosmetic  employment  of. 

anatomy  of,  i.  475  (Fig.) 

sea,  i.  462 

ii.  308 

dilatation  of  excretory  duct,  i.  476 

sitz,  i.  466 

Balsamum  traumaticum,  i.  490 

inflammation  of,  i.  476 

tan,  i.  464 

Baltimore,  i.  469*  (Chart) 

pathology  of,  i.  476 

vapor,  i.  478 

Bancroft,  Charles  P.,  in  the  opium" 

physiology  of,  i.  475 

warm,  effects  of,  i.  478 

habit,  V.  326 

Bartley,  E.  H. ,  on  coal  gas,  ii.  314 

Bath  tubs,  plumbing  of,  iii.  440  (Fig.) 

Band,  ventricular,  of  the  larynx,  iv. 

on  oxides  of  carbon,  i.  759 

Battey's  operation,  i.  479*  ;  v.  195 

890  (Fig.) 

on  sewer-air,  vi.  433 

Battle,  duties  of  the  army  surgeon 

vocal,  iv.  891  (Fig.) 

Barton's  fracture,  v.  195 

in,  iii.  139 

Bandage,  capeline,  i.  470  (Fig.) 

Barton's  operation.     The  removal  of 

wounds  received  in,  viii.  8  (Fig.) 

flgure-of-8,  i.  470 

a  wedge-shaped  piece  of  bone 

Battle-field,  care  of  the  wounded  on 

for  the  head,  i.  472  (Fig.) 

from  the  lower  end  of  the  fe- 

the, iii.  138 

for  the  lower  extremity,  i.  471  (Fig.) 

mur  to  allow  of  correction  of 

Bauden's  amputation,  v.  195 

for  the  upper  extremity,  i.  472  (Fig.) 

a  deformity  in  bony  anchylo- 

Bauer's hip-splint,  v.  377  (Fig.) 

knotted,  i.  470  (Fig.) 

sis  of  the  knee.     Devised  by 

Bauhin's  valve,  iv.  173  (Fig.) 

many-tailed,  i.  470  (Fig.) 

Dr.    J.   Rhea  Barton,   Phila- 

Baumgarten, G.,  on  arterial  pulse. 

method  of  rolling,  i.  470  (Fig.) 

delphia,    in    1836.      See    The 

vi.  84 

of  Galen,  i.  470  (Fig.) 

Amenean  Jovrnal  of  the  Med- 

on diffuse  affections  of  the  kidney. 

of  Scultetus,  i.  470  (Fig.) 

ical  Sciences,  vol.  xxi. ,  1837. 

iv.  275 

of  the  poor,  i.  470  (Fig.) 

Barwell's  method,  v.  195 

on     sphygmograph    and     cardio- 

recurrent, for  amputation  stump, 

operation,  v.  195 

graph,  vi.  535 

i.  473 

Barytes,  i.  475 

on  venous  pulse,  vi.  98 

roller,  i.  470 

Basal   ganglia,  paralysis  in  tumors 

Baunscheidt's    method,     or    Baun- 

spica,  i.  470  (Fig.) 

of,  i.  673 

scheidtismus,  i.  73  ;  v.  195 

T-,  i.  470 

Basal  membrane  of  cylindrical  epi- 

Bavarian plaster  splint,  iii.  240  (Fig.) 

triangular,  for  amputation  stump, 

thelium,  ii.  710 

Bay  laurel,  ii.  169 

i.  473  (Fig.)            '      . 

Basal  veins,  viii.  239 

Bay  oil,  ii.  196 

Velpeau's.  i.  478  (Fig.) 

Bascanium  flagelliforme,  vi.  178 

Bay  tree,  iv.  457 

Bandage-rollins;  machine,  i.  470  (Fig.) 

Base-ball  playing  as  an  exercise,  ii. 

Bayer's  test  for  acetone  in  urine,  vii. 

Bandaging,  i.  469*  (Fig.) 

760 

433 

after  antiseptic  operations,  i.  260 

Basedow's  disease,  ii.  768  (Pig.)  ;  v. 

Baynton's  method,  v.  195 

(Fig.) 

195 

Bayonet  wounds,  viii.  4 

Banded  rattlesnake,  vi.  166 

caused  by  fright,  iii.  50 

Bdella,  iv.  467  (Fig.) 

Bandl's  ring,  iv.  355  (Fig.) ;   v.  194  ; 

Basham's  mixture,  iv.  227 

Bdellium,  i.  481*  ;  v.  98 

vii.  633  (Fig.) 

Basic  lead  acetate,  iv.  463 

Beach,   William  Morrow,  on    milk- 

Banff  Hot  Springs,  iv.  694 

Basidia  of  mould  fungi,  vi.  837 

sickness,  V.  9 

Banning's  spinal  brace,  v.  372'  (Fig.) 

Basidiospores,  vi.  837 

Beaker  cells,  ii.  710  (Fig.) 

uterine  supporter,  v.  373  (Fig.) 

Basil,  i.  476* 

Beale's  carmine  solution,  iii.  674 

Banting's  system,  v.  195 

Basilar  artery,   encranial  branches. 

Beale's  cold-flowing  fluids,  iii.  681 

Baptisia  tinctoria,  iv.  10  ;  vi.  890 

viii.  333 

Beale's  theory  of  inflammation,  iv. 

Baptisin,  iv.  10 

Basilic,  v.  571 

23 

Baraesthesiometer,   i.  85    (Fig.)  ;  vi. 

Basilic  veins,  anomalies  of,  vii.  608 

Beans,  vi.  390 

391  (Fig.) 

Basion,  a  term  employed  in  crani- 

Bearberry, i.  482* 

Barbadoes,  i.  474*;  vii.  740 

ometry,  ii.  33  ;  viii.  303 

Beard,  eczema  of  the,  ii.  637 

history  of  yellow  fever  in,  viii.  40 

Basisylvian  fissure,   viii.   153,  §  308 

Beaujolais  wines,  vii.  775 

Barbadoes  leg,  ii.  663  (Fig.) 

(Fig.) 

Beaver,  i.  787  ;  v.  75 

Barbadoes  nuts.  i.  788 

Bassorin,  vii.  314 

Bebeerine,  i.  497,  609 

Barbaloin,  i.  121 

in  gum  acaroides,  i.  35 

Bebeeru,  i.  497 

Barbary  gum,  iii.  409 

Bass-wood,  source  of,  iv.  505 

bark,  antiperiodic  action  of,  i.  248 

Barberrv,  i.  474* 

Bastard  gonorrhoea,  iii.  356 

Beccabunga,  i.  483* 

Barber's"  itch,  vii.  98 

Bastardy.     See  Illegitimacy. 

Bechorthopncea,  vii.  749 

and  sycosis  non-parasitica,  differ- 

Bastelaer's test  for  phosphorus,  v.  646 

Beckwith,   F.  E.,  on  pelvic  lisema- 

ential  diagnosis,  vi.  691 

Bath,  i.  476* 

tocele,  iii.  451 

Barium,  i.  475* 

Bath  Alum  Springs,  i.  477* 

Bedbug,  v.  753 

chloride,  i.  475 

Bathing,  arrangements  for,  in  camp, 

Bedford  Springs,  Kentucky,  i.  488* 

antiseptic  eiBcacy  of,  i.  255 

iii.  764  (Fig.) 

Bedford    Alum    Springs,    Pennsyl- 

salts of,  toxicology,  i.  475* 

of  infants,  iv.  14 

vania,  i.  483* 
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Bedford  Alum  Springs,  Virginia,  i. 

483* 
Bed-sores,  ii.  394 

electricity  in  the  treatment  of,  ii.  658 
Beef-blood  enemata,  ii.  694 
Beef  tapeworm,  vii.  788 
Beef-tea,  ii.  531 
Beer,  vii.  780 

adulteration  of,  iii.  204 
Beer's  cataract-knife,  i.  806  (Fig.) 
Beer's  operation,  v.  195 
Bees,  V.  760 
Beeswax,  iii.  43 
Beet  sugar,  vi.  674 
Beetles,  v.  757  (Fig.) 

blistering,  vi.  500  (Fig.) 
Begbie's  disease,  v.  195 
Belfe  fructiis,  i.  459 
Belgium,  deaf-mutes  in,  ii.  364 
Bell,  James,  on  drainage  of  wounds, 
viii.  3 

on  enterectomy,  iv.  175 

on  enterorrhaphy,  iv.  177 

on  enterotomy,  iv.  179 
Bell's  disease,  v.  195 
Bell's  palsy,  iii.  33  (Fig.) 
Bell's  palsy,  v.  195 
Belladonna,  i.  483*  (Fig.) 

administration  of,  i.  485 

allied  drugs,  i.  486 

allied  plants,  i.  486 

composition,  i.  484 

description,  i.  484 

eruption  caused  b}',  ii.  412 

poisoning  by,  i.  486* 

preparations  of,  i.  486 
Belladonnine,  i.  484 
Bellocq's  sound,  v.  222  (Fig.) 
Belmas's  method  for  the  radical  cure 

of  hernia,  iii.  633  (Fig.) 
Belmas's  method,  v.  195 
Belostoma  americanum,  v.  751  (Fig.) 
Benne  oil,  i.  487* 
Benzene,  i.  487* 
Benzin,  i.  487* 
Benzinum,  i.  487 
Benzoates,  i.  488 

Benzoic  acid  and  benzoates,  i.  487*, 
490 

antiseptic  efficacy  of,  i.  254. 

as  an  expectorant,  ii.  768 

germicidal  action  of,  iii.  323 

in  gum  acaroides,  i.  35 

in  antiseptic  surgery,  i.  261 
Benzoin,  i.  489* 

action  of,  i.  490 

allied  drugs,  i.  490 

allied  plants,  i.  490 

belly,  i.  489 

derivation  of  term,  i.  489 

foot,  i.  489 

head,  i.  489 

preparations  of,  1.  490 

uses  of,  i.  490 
Benzol,  i.  487 

germicidal  action  of,  iii.  323 
Benzylic  cinnamate,  i.  468 
Berberine,  i.  475  ;  ii.  351  ;  vi.  360 

possible  presence  of,  in  xanthoxy- 
lum,  i.  383 
Berberis  aquifolium,  i.  475 

aristata,  i.  475 

asiatica,  i.  475 

lycinus,  i.  475 

vulgaris,  i.  474 
Berck-sur-Mer,  i.  491* 
Berg,  Henry  W. ,  on  eclampsia  In- 
fantum, ii.  625 

on  infantile  spinal  paralysis,  v.  500 


Bergamot,  oil  of,  i.  491* 
Bergamotte,  v.  359 
Bergeon's  method  of  treating  phthi- 
sis, V.  659  (Fig.) 
Beriberi,  i.  491*  ;  viii.  420,  423 
anatomical  characters,  i.  491 
etiology,  i.  491 
etymology  of  the  term,  i.  491 
geographical  distribution,  i.  491 
mortality,  i.  493 
pathology  of,  i.  491 
symptoms,  i.  491 
treatment,  i.  492 
Berkeley  Springs,  i.  492* 
Berkshire  Hills,  i.  493* 
Bermudas,  i.  493* 
Beroe,  diagram  of  nervous  system 

in,  ii.  334      . 
Bertini  columnse,  iv.  370 
Bestuchef 's  tincture.     A  preparation 
of  iron,  much  used  in  Europe, 
consisting  of  ferric  chloride  in 
solution  in  a  mixture  of  one 
measure  of   ether   and   three 
or  four  measures  of  alcohol. 
For  the   properties  of  feme 
chloride,  see  Iron. 
Beta-naphthol,  v.  105 
Beta  vulgaris,  vi.  674 
Betaine,  vi.  64 
Betel  nut,  i.  304 
Bethesda  Springs,  i.  495* 
Bethlehem,  N.  H.,  i.  495* 
Betonica  officinalis,  i.  496 
Belony  wood,  i.  496* 
Beverages  for  troops,  iii.  756 
Bex  convulsiva,  vii.  749 

theriodes,  vii.  749 
Bezoars,  ii.  256 
Biarritz,  i.  496* 
Biauricular  line,  in  craniometry,  ii. 

33 
Biberon  pompe,  use  of,  in  the  artifi- 
cial feeding  of  infants,  viii.  103 
Bibirine,  i.  497  ;  i.  609  ;  v.  518 
Bibiru  bark,  i,  497*;  ii._169 
Biceps  brachii  muscle,  i.  307 
anomalies  of,  v.  44  (Fig.) 
tenotomy  of,  vi.  777 
Biceps  femoris  muscle,  v.  48  ;   viii. 

545  (Fig.) 
Biceps  tendon,  luxation   of,  ii.  495 

(Fig.) 
Bichat,  fissure  of,  position  of,  m  rela- 
tion to  the  skull,  viii.  305 
Biche  (sandfiea),  v.  756  (Fig.) 
Bicuspid  teeth,  vi.  743,  745  (Fig.) 
Biedert's  compressed  air  apparatus, 

i.  82  (Fig.) 
Big  Bone  Springs,  i.  497* 
Bigelow's   method   of   extension  in 
luxations  of  the  thigh,  ii.  505 
(Fig.) 
Bigelow's  operation,  v.  195 
Biggs,  Hermann  M. ,  on  new-growths 
of  the  kidney,  iv.  393 
on   new-growths  of  the  liver,  Iv. 

573 
on  symptomatology  and  treatment 
of  tuberculosis,  vii.  314 
Bile,  i.  497* 
acids  of,  i.  498 

recognition  of,  i.  498 
action' of  different  drugs  on  the 

secretion  of,  ii.  110 
action  of,  on  food  stuffs  and  chyle, 

i.  499 
antiseptic  action  of,  i.  499 
chemistry  of,  i.  497 


Bile  (continued)  : 

coloring  matters  of  the,  i.  498  ;  iv. 

337  ;  vii.  434 
composition  of,  i.  499 
constituents  of,  i.  498 
ducts,  iv.  573  (Fig.) 
Gmelin's  test  for,  i.  499 
medicines  to  increase  secretion  of, 

ii.  108 
pigments,  i.  498  ;  iv.  337 

in  urine,  vii.  434 
properties  of,  i.  497 
putrefaction  of,  i.  498 
secretion  of,  ii.  447 
in  infants,  viii.  93 
Bile-ducts,  anatomy  of  the,  iv.  572 
(Fig.) 
diseases  of,  iii.  287 

water  treatment  of,  i.  464 
tuberculosis  of,  vii.  306 
Bilge-water,  iii.  770 
Biliiarzia  hsematobia,  ii.  519  (Fig.) ; 

iii.  456 
Biliary  concretions,  ii.  256 
Bilicyanin,  i.  499 
Bilifuloin,  i.  498 
Bilifuscin,  i.  499 

in  gall-stones,  ii.  356 
Bilihumin,  i.  499 
"Bilious  attacks,"  ii.  458 
Bilious  dysentery,  ii.  553 
Bilious  fever,  iii.  78 
Bilious  headache,  iii.  516 
Bilious  remittent  fever,  iii.  78 
and  yellow  fever,  differential  di- 
agnosis, viii.  64 
Bilious  typhoid  fever,  iii.  70 
and  yellow  fever,  differential  di- 
agnosis, viii.  65 
Bilious  vomiting,  mechanism  of,  ii. 

456 
Biliousness,  cholagogues  in  the  treat- 
ment of,  ii.  113 
Biliphsein,  i.  498 
Biliprasin,  i.  499 

in  gall-stones,  ii.  356 
Bilipurpurin,  i.  499 
Bilirubin,  i.  498 
in  gajl-stones,  ii.  256 
in  the  stools  of  infantile  diarrhoea, 

ii.  438 
in  urinary  calculi,  ii.  257 
Biliverdin,  i.  498 
in  gall-stones,  ii.  256 
in  the  stools  of  intestinal  diarrhoea, 
ii.  438 
Bill.     See  Fees. 
Billroth's  incision,  v.  195 
Billroth's  method  of  excision  of  the 

tongue,  vii.  119 
Bilocular  hydrocele,  iii.  725  (Pig.) 
Binocular  vision,  viii.  590 
Biology,  i.  499* 
fundamental  principles  of,  i.  500 
general,  i.  501 

uses  of  the  word  evolution  in,  ii. 
734 
Bioplasm,  ii.  282 

Beale's  theory  of,  iv.  33 
Bioplasson,  i.  501* 
Birchdale  Springs,  i.  503* 
Bird-lice,  v.  751 
Bird  pepper,  v.  570 
Bird-spider,  v.  746  (Fig.) 
Birds'  nests  of  squamous  epithelioma, 

i.  771 
Birdsall,  W.  R. ,  on  paraplegia,  i.  511 
Birdwood,  v.  296 
Birge,  B.  A.,  on  budding,  i.  717 
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Birth,  iv.  352.     See  Labor. 

Births,  statistics  of,  i.  502* 

BischofC's  operation,  v.  195 

Bish,  i.  68 

Bislira  button,  i.  106 

Bismarck  brown,  for  staining,  iii.  678 

Bismuth,  i.  503* 

absorption  of,  i.  505 

and  ammonium  citrate,  i.  504 

basic  carbonate,  i.  504 

basic  nitrate,  i.  503 

citrate,  i.  504 

cosmetic  employment  of,  ii.  309 

elimination  of,  i.  505 

general  medicinal  properties  of,  i. 
503 

in  cholera ,  ii.  133 

magistery  of,  i.  503 

medicinally  used  compounds  of,  i. 
503 

oxychloride  as  a  cosmetic,  i.  505 

poisoning  by,  i.  504 

subcarbonate,  i.  504 

subnitrate,  i.  503 
in  antiseptic  surgery,  i.  263 

white,  i.  503 
Bistort,  i.  505* 
Bisulphate  of  quinine,  ii.  165 
Bitartrate  of  potassium,  v.  795 
Bites  of  poisonous  serpents  or  insects, 
malignant  cellulitis  resulting 
from,  ii.  20 
Bitter  almond,  U.  S.     See  Almond. 
Bitter  purging    salt,    magnesic  sul- 
phate, which  see,  under  Mag- 
nesium. 
Bitter  tube  mushroom,  iii.  283 
Bitter  water,  iii.  259 
Bitter  waters,  i.  463 
Bittersweet,  i.  486,  505*  (Pig.) 
Bivalve  cushion.     See  Fractures. 
Bivouacs,  iii.  125 
Bixa  orellana,  i.  335 
Bixin,  i.  235 

Bizzozero's  method  of  studying  blood- 
plaques,  iii.  688 
Bjeloussow's  injection  mass,  iii.  682 
Black  alder,  i.  i05 
Black  and  blue  spots,  ii.  286 
Black  cohosh  as  an  emmenagogue, 

ii.  677 
Black  death,  i.  507*;  ii.  37 

causes  of,  i.  507 

mortality,  i.  507 
Black  draught,  vi.  389 
Black  drop,  v.  325 
Black  flies,  v.  754 
Black  haw,  ii.  649  ;  iii.  509 

as  an  emmenagogue.  ii.  678 
Black  pepper,  v.  568  (Fig.) 
Black  rattlesnake,  vi.  166  (Fig.),  173 
Black  snakeroot,  vi.  489 
Black  stools,  significance  of,  ii.  434 
Black  Sulphur  Springs  (Coyner's),  ii. 

318 
Black-tail  rattlesnake,  vi.  166 
Black  tongue,  vii.  Ill 
Black  vomit  in  relapsing  fever,  iii.  74 

in  yellow  fever,  viii.  63,  67 
Black  wash,  iv.  739 
Blackader,  Alexander  D.,  on  artifi- 
cial feeding  of  infants,  viii.  93 

on  chronic  hydrocephalus,  iii.  735 

on  infancy,  iv.  10 
Blackberry,  i.  506* 

root,  i.  506 
Black-eyed  Susans,  i*.  353 
Blackman  wheel  for  ventilating,  vii. 
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Blacksmiths,  diseases  of,  v.  276 
Bladder  and  urethra  of  the  female, 

i.  517*  (Fig.) 
Bladder  and  rectum,  disturbances  of , 

in  paraplegia,  v.  512 
Bladder,  gall-.     See  Gallbladder. 
Bladder,  urinary,  i.  507*  (Fig.),  517 
atony  of,  i.  511 
blood-supply,  i.  508 
cancer  of,  i.  22,  510 
conditions  of,  causing  incontinence 

of  urine,  ii.  698 
diphtheritic  inflammation  of,  i.  513 
distended,  i.  33 
and    ovarian  cysts,   differential 
diagnosis,  v.  435 
embryology  of,  i.  509 
exploration  of,  iv.  524  (Fig.) 

through  the  perineum,  v.  591 
exstrophy  of,  i.  509,  517 
extroversion  of  the,  i.  13 
fibromata  of,  i.  510 
gangrene  of,  i.  513 
hernia  of,  i.  509 

hypertrophy  of,  in  cystitis,  i.  513 
in  man,  i.  507 
inner  surface  of,  i.  508 
ligaments  of,  i.  508 
malformations  of,  i.  509 
peritoneal  investment  of,  i.  508 
position  of,  i,  507 
in  woman,  i.  517  (Fig.) 
displacements  of,  i.  531 
foreign  bodies  in,  i.  536  (Fig.) 
inflammation  of,  i.  511,  533 
irrigation  of,  i.  514 
in  cystitis,  i.  535 
lymphatic  vessels  of,  i.  508  ;  viii. 

399 
malformations  of,  i.  517 
measurements  of,  vii.  658 
medication  of,  iv,  688 
myomata  of,  i.  510 
neck  of,  so-called,  i.  508 
neuroses  of,  i.  510 
papilloma  of,  i.  510 
paralysis  of,  i.  510 
physiology  of,  i.  509 
rupture  of  the,  i.  14,  510,  533 
sacculated,  i.  509 
sarcoma  of,  i.  510 
shot  wounds  of  the,  viii.  6 
spasm  of,  i.  510 
stone  in.     See  Calculi,  vesical. 
supra-pubic  incision  of,   viii.  500 

(Fig.) 
tumors  of  the,  i.  23,  510,  533 
removal  of,  by  supra-pubic  op- 
eration, viii.  505 
wounds  of,  i.  509 
Bladder  ketmia,  iv.  643 
Bladder  worm,  vii.  790 
Bladder-wrack,  iii.  264 
Bladon  Springs,  i.  537* 
Blair's  wheat  food,  composition  of, 

viii.  100 
Blake,  Clarence  J. ,  on  tuning-forks, 

vii.  333 
Blake's     modification    of     Wilde's 
snare,  ii.  605  (Fig.) 
respirator,  iv.  38 
snare,  vii.  368  (Fig.) 
Blancard's  pills,  imitation  of,  iv.  225 
Blanching  of  the  hair,  sudden.     See 

Canities. 
Blandin-Nuhn  glands,  cysts  of,  vi. 

146 
Blandin's  operation,  v.  195 
Blasius's  operation,  v.  195 


Blastema,  Rokitansky's  theory  con- 
cerning, iv.  33 
Blastoderm,  i.  528*  (Fig.) 
Blastopore,  i.  530*  (Fig.) 
Blastula  form  of   the  segmentation 

cavity,  vi.  383 
BlattidsB,  V.  750 
Blaud's  pills,  iv.  234 
Bleachers,  diseases  of,  v.  376 
Bleaching  powder,  ii.  406 
Bleb,  i.  538 
Bleeders,  iii.  461 
Bleeding,  i.  571.     See  also  Hmmor- 

rhage  and  Blood-letting. 
Bleeding  stigmata.     See  Hmmatidro- 

sis  and  Purpura. 
Blennorrhagia,    iii.    355.     See    also 

Oonon-hoia. 
Blennorrhcea,    iii.    355.       See    also 
Oonorrfiota. 

of  the  lachrymal  sac,  treatment  of, 
iv.  373 
Blepharitis,  ii.  785 

ciliaris,  ii.  787 

marginalis,  ii.  869 
Blepharophimosis,  ii.  793 
Blepharoplasty,  v.  709 
Blessed  thistle,  vii.  01 
Blewits,  iii.  375 
Blindness,  i.  532* 

acquired,  i.  534 

cause  of,  i.  533 

climatic  influence  upon,  i.  533 

congenital,  i.  533 

day-,  iii.  605 

color-,  ii.  241  (Fig.) 

distinction    between   cortical  and 
psychical,  vii.  677 

following    cerebro-spinal    menin- 
gitis, ii.  47 

from  choroiditis,  ii.  153 

geographical  distribution  of,  i.  533 

in  paralysis  of  the  cervical  sympa- 
thetic, i.  437 

in  the  offspring  of  consanguineous 
marriages,  ii.  374 

in  tumors  of  the  cerebellum,  ii. 
37 

influence  of  occupation,  i.  .533 

influence  of  sex,  i.  532 

irregular  forms  of,  i.  538 

mind,  viii.  318 

night,  iii.  605 

preventable,  i.  537 

psychic,  ii.  29 

race  peculiarities,  i.  533 

resulting   from    whooping-cough, 
vii.  751 

traumatic,  i.  533 

unpreventable,  i.  537 

word,  viii.  318 
Blister,  i.  538* 

contra-indications,  i.  539 

effects  of,  i.  538 
Blistering  beetle,  vi.  500  (Fig.) 
Block  Island,  i.  539* 
Blodgett,  Albert  N.,  on  anthrax,  i. 
337 

on  blisters,  i.  538 

on  carbuncle,  i.  764 

on  drinks  for  the  sick,  ii.  538 

on  erysipelas,  ii.  718 

on  rabies,  vi.  130 

on  tetanus,  vii.  33 
Blood,  i.  540*  (Fig.) 

abstraction  of.     See  Blood-letting. 

acidity  of  the,   an  erroneous  ex- 
pression, i.  59 

action  of  bromine  on,  i.  577  (Fig.) 
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Blood  (continued) : 

Blood-corpuscles  (continued) : 

Blood-vessels  (continued) : 

agencies  influencing  coagulation, 

number  of,  in  health,  i.  546 

development  of.     See  Area  vatcu- 

i.  540 

numerical  ratio  of  white  and  red. 

losa  for  their  first  appearance ; 

air  in  the,  i.  556* 

i.  569 

for  further  development,   see 

alkalinity  of  the,  i.  59,  115 

red,  i.  541  (Fig.) 

Foetus. 

arterial,  vi.  200 

action  of  osmic  acid  on,  i.  543 

hyaline  metamorphosis  of,  ii.  351 

cells  of.     See  Blood-mrpusdes. 

action  of  salts  upon,  i.  543 

(Fig.) 

changes  in,  after  contusions,  ii.  286 

chemical  composition  of,  i.  547 

in  cardiac  muscle,  v.  67 

in  diabetes,  ii.  421 

crenation  of,  i.  543 

in  striated  muscles,  v.  66  (Fig.) 

in  gout,  iii.  373 

deficiency  of,  in  ansemia,  ii.  170 

in  unstriated  muscular  tissue,  v. 

in  idiopathic  anaemia,  i.  181 

diurnal  variation  in  the  number 

69 

in  leucocytheemia,  iv.  479 

of,  i.  546 

occlusion   of,  by  an  embolus,  ii. 

in  malaria,  iv.  625 

effect  of  electricity  on,   i.   543 

667 

in  yellow  fever,  viii.  66 

(Fig.) 

of  the  Eustachian  tube,  ii.  730 

characteristic  crystals  of,  i.  576 

effect  of  heat  on,  i,  543  (Fig.) 

of  the  skin,  viii.  466 

circulation  of  the,  i.  559*  (Fig.) 

effects  of  reagents  on,  i.  543 

of  the  spleen,  viii.  495 

coagulation  of,  i.  540,  553 

enumeration  of,   i.   543  (Fig.) ; 

of  the  uterus,  changes  in,  during 

color  of  the,  vi.  201 

iii.  686  (Fig.)  ;  iv.  783 

pregnancy,  ii.  393 

in  various  conditions,  i.  570 

microscopical  appearances  of,  iv. 

shot  injuries  of,  viii.  18,  21 

composition,  regulation  of,  i.  174 

784 

tumors  composed  of,  i.  339  (Fig.) 

concretions  in  urinary  calculi,  ii. 

mineral  constituents  of,  i.  550 

Blood-root,  i.  574*  (Fig.) 

259 

nucleated,  iv.  785 

Bloody  flux,  ii.  546 

corpuscular  elements  in  the.     See 

origin  of,  i.  176,  555 

Bloody  sputa,  ii.  769 

Blood-corp  uscles. 

so-called  nucleated,  i.  600 

Bloody  stools,  significance  of,  ii.  434 

current,  velocity  of,  i.  565 

structure  of,  i.  543 

Bloody  sweat,  iii.  450 

desiccation  of,  harmful  effects  of. 

the  spleen  in  relation  to,  viii. 

Blount  Springs,  Ala.,  i.  596* 

i.  174 

496 

Blubber,  iii.  43 

development  of.     See  Area. 

variation  in  number  of,  in  dif- 

Blue-berries, vii.  560 

diminution  of,  i.  175 

ferent  races,  viii.  430 

Blue-bottle  fly,  v.  291 

drying,  vii.  201  (Fig.) 

varying    sizes    of,    in    different 

Blue  cohosh,  ii.  234 

effects  of  fasting  upon,  iii.  39 

species,  i.  587 

as  an  eramenago.gue,  ii.  677 

effusion  of,  upon  or  within  the  cra- 

regulation of  number  of,  i.  174 

Blue  disease,  ii.  350 

nium  (cephalhsematoma),  ii.  20 

weight  of  moist,  i.  547 

Blue  flag,  iii.  165 

elementary  granules  in  the,  iv.  784 

white,  i.  550 

Blue  Lick  Springs,  Ky.,  i.  596* 

fibrin  of,  i.  553 

microscopical  appearances  of,  iv. 

Blue  Lick  Springs,  lower,  iv.  583 

foreign  bodies  in,   removal  of,  i. 

784 

Blue  mass,  or  blue  pill,  iv.  738  ;  vL 

174,  570 

passage  through  wall   of  capil- 

103 

gases  of  the,  vi.  200 

lary,  i.  567  (Fig.) 

Blue  ointment,  iv.  738 

guiacum  test  for,  i.  575 

the  spleen  in  relation  to,  viii.  497 

Blue  Ridge  Springs,  Va. ,  i.  596* 

in  the  stools, -significance  of,  ii.  434 

variation  in  number  of,  in  differ- 

Blue-stemmed agaric,  iii.  275 

in  the  urine,  vii.  426  (Fig.) 

ent  races,  viii,  430 

Blue  stone,  ii.  390 

influence  of  tobacco  upon,  viii.  552 

Blood-letting,  i.  571*  (Fig.) 

Blue   Sulphur  Springs,  W.  Va.,  i. 

microscopic  examination  of,  iv.  782 

in  cholera,  ii.  133 

597* 

morbid  conditions  of,  dropsy  from. 

local,  as  an  emmenagogue,  ii.  675 

Blue  vitriol,  ii.  390 

ii.  534 

in  inflammation  of  the  middle- 

Boards  of  health,  powers  of,  iii.  528 

of  the  new-born,  iv.  11, 

ear,  ii.  581 

Boats  used  in  transportation  of  sick 

origin  of.     See  Area. 

Blood-plaques,  i.  558  (Fig.) 

and  wounded,  iii.  146  (Fig.) 

parasites  in  the,  i.  570 :  iv.  785  (Fig.) 

methods  of  studying,  iii.  688 

Body  axis,  the  axon,  viii.  109 

pathology  of  the,  i.  568*  ;  iv.  785 

microscopical   appearances  of,  iv. 

Body  cavity,  ii.  233 

physiology  of  coagulation,  vii.  87 

784 

development  of,  iii.  171 

plaques  or  plates  of  the,  i.  553  (Fig.) 

Blood-poisoning,  vi.  398 

Body,  cooling  of,  as  an  evidence  of 

plasma  and  serum  of,  i.  551 

Blood -pressure,  i.  565 

death,  ii.  388 

plasma,  separate  coagulation  of,  i. 

agents  that  lower,  i.  573* 

relative  areas  of  principal  divisions 

541 

arterial,  influences  lowering,  i.  566 

of,  viii.  6 

post-mortem  condition  of,  after  a 

effects  of  anaemia  upon,  i.  175 

segmentation  of  the,  vi.  379 

lightning-stroke,  iv.  503 

Blood-stains,  i.  575*  (Fig.) 

Boettger's  test  for  sugar  in  the  urine. 

pressure  of  the,  i.  175,  566 

action  of  reagents  upon,  i.  575 

vii.  429 

relations  of  the  gases  in  the,  vi.  201 

action  of  solvents  upon,  i.  575 

Bog  baths,  i.  463 

salts,  regulation  of  amount  of,  i. 

chemical  reactions  of,  i.  575 

Bohm's  acid  carmine  solution,  iii.  675 

174 

crystalline  properties  of,  i.  576 

Bohmer's  haematoxylin  solution,  iii. 

serum  of  the,  as  a  culture  medium. 

examination  of,  on  colored  fabrics. 

676 

iv.  770 

i.  581 

Boilermakers,  diseases  of,  v.  376 

salts  of,  i.  555 

on  earth,  i.  583 

Boils,  i.  597* 

solid    ingredients,    regulation    of 

on  leather,  i.  583 

causation,  i.  597 

amount  of,  i.  174 

on  washed  fabrics,  i.  581 

Delhi,  etc.,i.  106 

spectra,  1.  577  (Fig.),  579  (Fig.) 

white  fabrics,  i.  580 

pathological  anatomy,  1.  597 

stains  of,  i.  575.     See  Blood-stains. 

menstrual,  appearance  of,  i.  584 

situation,  i.  598 

time  of  coagulation  of,  i.  540 

microscopical    examination    of,  i. 

symptoms,  L  598 

variations  in  corpuscular  elements 

582  (Fig.) 

treatment,  i.  598 

in  different  races,  viii.  430 

micro-spectroscopic     examination 

Boldine,  i.  598 

venous,  vi.  200 

of,  cautions  to  be  observed,  i. 

Boldo,  i.  598* 

vessels,  i.  589.      See  Blood-vessels, 

582 

Bolete,  esculent,  iii.  279 

Arteries,  and  Veins. 

old,  examination  of,  i.  581 

pine,  iii.  379 

water  In  the,  regulation  of  amount 

physical  appearances  of,  i.  575 

poisonous,  iii.  288  (Pig.) 

of,  i.  174 

recent,  examination  of,  i.  580 

Boleti,  list  of  edible,  iii.  384 

Blood-corpuscles,  i.  541,  550  (Fig.) 

spectrum  analysis  of,  i.  577  (Fig.) 

varieties  of,  iii.  279  (Fig.) 

enumeration  of,  i.  543  (Fig.) ;  iii. 

Blood-vessels,     i.    589*.      See    also 

Boletus,  iii.  270  (Fig.) 

686  (Fig.)  ;  iv.  783 

Arteries,  and  Veins. 

bovinus,  iii.  279 

diluting  fl.uids  for,  i.  547 

circulation  in,  iv.  18 

castaneus,  iii.  379 
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Boletus  (continued) : 

Bolles,  W.  P.  (continued) : 

Bolles,  W.  P.  (continued) : 

circinans,  iii.  379 

on  burdock,  i.  718 

on  eryngium  campestre,  ii.  717 

colliDitus,  iii.  279 

on  Burgundy  pitch,  v.  691 

on  eucalyptus,  ii.  736 

edulis,  iii.  379 

on  burnet  root,  i.  723 

on  euphorbium,  ii.  727 

fellens,  iii.  383 

on  butter,  i,  730 

on  European  ash,  i.  383 

granulatus,  iii.  379 

on  butter  of  cacao,  i.  731 

on  eye-stones,  ii.  804 

hepaticus,  iii.  379 

on  cafEeine,  i.  740 

on  faham,  iii.  35 

laricis,  i.  86 

on  Calabar  bean,  i.  742 

on  false  sarsaparilla,  vi.  293 

luridus,  iii.  383 

on  camphor,  i.  748 

on  fennel,  iii.  61 

luteus,  iii.  379 

on  Canadian  hemp,  iii.  613 

on  fenugreek,  iii.  61 

perniciosus,  iii.  383 

on  Canadian  moonseed,  v.  30 

on  fig,  iii.  155 

satanas,  iii.  288 

on  canella  bark,  i.  749 

on  figwort,  iii.  156 

subtomentosus,  iii.  379 

on  caoutchouc,  i.  750 

on  flowering  dogwood,  ii.  535 

scabes,  iii.  379 

on  caraway,  i,  756 

on  foxglove,  iii.  333 

Bolles,  W.  P.,  on  aconite,  i.  66 

on  cardamom,  i.  782 

on  frankenia,  iii.  257 

on  agrimony,  i.  89 

on  carrot,  i.  784 

on  fumitory,  iii.  264 

on  alkanet,  i.  115 

on  cascarilla,  i.  786 

on  fuous  vesiculosis,  iii.  264 

on  alliekengi,  i.  116 

on  cashew  nuts,  i.  786 

on  galanga,  iii.  287 

on  allspice,  i.  118 

on  castor,  i.  787 

on  galbanum,  iii.  286 

on  almonds,  i.  118 

on  castor-oil,  i.  787 

on  gallic  acid,  iii.  396 

on  aloes,  i.  120 

on  catechu,  ii.  3 

on  gamboge,  iii.  296 

on  amber,  i.  137 

on  cayenne  pepper,  v.  669 
on  celandine;  ii.  13 

on  garlic,  iii.  303 

on  ambergris,  i.  137 

on  gentian,  iii.  319 

on  American  hellebore,  iii.  603 

on  centaury,  ii.  30 

on  German  chamomile,  ii.  58 

on  American  ipecac,  iv.  209 

on  chamsepitys,  ii.  57 

on  germander,  iii.  821 

on  American  wormseed,  viii.  1 

on  chamomile,  ii.  57 

on  ginger,  iii.  329 

on  angelica,  i.  327 

on  chanhungra,  ii.  77 

on  gnaphalium,  iii.  850 

on  angustura,  i.  231 

on  cherry,  ii.  79 

on  golden  seal,  vi.  860 

on  anise,  i.  283 

on  chervil,  ii.  80 

on  goldthread,  iii.  855 

on  annatto,  i.  285 

on  chestnut,  ii.  90 

on  gourd  seeds,  iii.  370 

on  arbor  vitae,  i.  397 

on  chewstick,  ii.  90 

on  grapes,  iii.  383 

on  areca  nut,  i.  804 

on  chicory,  ii.  93 

on  grindelia,  iii.  387 

on  arenaria  rubra,  i.  304 

on  chirata,  ii.  96 

on  ground  ivy,  iv.  233 

on  arnica,  i.  340 

on  chrysarobin,  ii.  156 

on  groundsel,  iii.  394 

on  arrowroot,  i.  841 

on  cinchona,  ii.  159 

on  guaco,  iii.  407 

on  asafetida,  i.  380 

on  cinnamon,  ii.  167 

on  guaiac,  iii.  407 

on  asarabacca,  i.  882 

on  civet,  ii.  176 

on  guarana,  iii.  408 

on  asparagus,  i.  886 

on  cleavers,  ii.  178 

on  gum  acaroides,  i.  35 

on  athamanta  cretensis,  i.  410 

on  cloves,  ii.  195 

on  gum  arable,  iii.  409 

on  ava,  i.  453 

on  coca,  ii.  216 

on  gurjun  balsam,  iii.  413 

on  avens,  i.  458 

on  cochineal,  ii.  330 

on  gutta-percha,  iii.  414 

on  azedarach,  i.  457 

on  cocoa-nut  oil,  ii.  320 

on  hardback,  iii.  504 

on  bael  fruit,  i.  459 

on  cod-liver  oil,  ii.  331 

on  hartshorn,  iii.  509 

on  balm,  i.  459 

on  coffee,  ii.  223 

on  hart's  tongue,  iii.  509 

on  balsam  of  fir,  iii.  164 

on  colchicum,  ii.  324 

on  hazel-nut,  v,  355 

on  balsam  of  Peru,  i.  46.7 

on  colocynth,  ii.  283 

on  hedge  hyssop,  iii.  799 

on  balsam  of  tolu,  i.  468 

on  coltsfoot,  ii.  250 

on  hedge  mustard,  v.  77 

on  barberry,  i.  474 

on  columbo,  ii.  350 

on  hemidesmus,  iii.  609 

on  basil,  i.  476 

on  comfrey,  ii.  356 

on  hemlock,  iii.  611 

on  bdellium,  i.  481 

on  coriander,  ii.  293 

on  hemlock  pitch,  v.  691 

on  bearberry,  i.  482 

on  corn  silk,  ii.  801 

on  henbane,  iii.  614 

on  beccabunga,  i.  483 

on  Corsican  moss,  v.  36 

on  honey,  iii.  695 

on  belladonna,  i.  483 

on  coto,  ii.  310 

on  honeysuckle,  iii.  695 

on  benne  oil,  i.  487 

on  cotton,  ii.  810 

on  hops,  iii.  696 

on  benzoin,  i.  489 

on  couch  grass,  ii.  813 

on  horehound,  iii.  697 

on  betony  wood,  i.  496 

on  crab's-eyes,  ii.  319 

on  horse-radish,  iii.  697 

on  bibiru  bark,  i.  497 

on  cranesbill,  ii.  330 

on  hound's  tongue,  iii.  724 

on  bistort,  i.  505 

on  croton  oil,  ii.  889 

on  hydrangea,  iii.  724 

on  bittersweet,  i.  505 

on  cubeb,  ii.  846 

on  hydroeotyle,  iii.  738 

on  black  alder,  i.  105 

on  cucumber,  ii.  347 

on  hyssop,  Iii.  '799 

on  black  haw,  iii.  509 

on  Culver's  root,  ii.  347 

on  Iceland  moss,  v.  36 

on  black  hellebore,  iii.  604 

on  cumin,  ii.  347 

on  ignatia,  vi.  244 

on  black  pepper,  v.  568 

on  cundurango,  ii.  348 

on  Indian  hemp,  iii.  613 

on  black  snakeroot,  vi.  489 

on  curare,  ii.  348 

on  Indian  turnip,  vii.  333 

on  blackberry,  i.  506 

on  curcuma,  ii.  349 

on  ipecac,  iv.  207 

on  blessed  thistle,  vii.  61 

on  currants,  ii.  849 

on  isinglass,  iv.  331 

on  bloodroot,  i.  574 

on  cuttlefish  bone,  ii.  349 

on  jaborandi,  iv.  338 

on  blue  cohosh,  ii.  224 

on  damiana,  ii.  855 

on  jalap,  iv.  285 

on  blue  flag,  iii.  165 

on  dammar  resin,  ii.  856 

on  Jamaica  dogwood,  iv.  236 

on  borage,  i.  606 

on  dandelion,  ii.  356 

on  jequirity,  iv.  253 

on  box,  i.  609 

on  dates,  ii.  857 

on  jujube,  iv.  264 

on  bread  crumb,  i.  685 

on  deadly  nightshade,  v.  188 

on  juniper,  iv.  364 

on  broom,  i.  709 

on  dill  fruit,  ii.  469 

on  kamala,  iv.  365 

on  bryony,  i.  711 

on  dita,  ii.  519 

on  koosso,  iv.  818 

on  buchu,  i.  716 

on  dragon's  blood,  ii.  527 

on  kino,  iv.  33  2 

on  buckbean,  i.  716 

on  elaterin,  ii.  643 

on  lactucarium,  iv.  376 

on  buckthorn,  i.  716 

on  elder,  ii.  649 

on  ladanum,  iv.  376 

on  bugle,  i.  718 

on  elecampane,  ii.  649 

on  ladies'  slipper,  iv.  377 

on  bugloss,  i.  718 

on  ergot,  ii.  714 

on  laminaria,  iv.  879 
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Bolles,  "W.  P.  (continued) : 
on  lamium  album,  iv.  379 
on  larch  bark,  iv.  380 
on  lard,  iv.  880 
on  laurel,  iv.  457 
on  lavender,  iv.  457 
on  lemon,  iv.  474 
on  levant  wormseed,  viii.  1 
on  lily  of  tlie  valley,  iv.  503 
on  linden  flowers,  iv.  505 
on  linseed,  iv.  505 
on  liquorice  root,  iv.  508 
on  lobelia,  iv.  577 
on  logwood,  iv.  578 
on  lovage  root,  iv.  583 
on  lungwort,  iv.  605 
on  lycopodium,  iv.  613 
on  madder,  iv.  613 
on  magnolia,  iv.  617 
on  maidenhair,  iv.  618 
on  male  fern,  iii.  64 
on  malt,  iv.  637 
on  manaca,  iv.  638 
on  manna,  iv.  640 
on  marigold,  iv.  643 
on  marshmallow,  iv.  643 
on  masterwort,  iv.  669 
on  mastic,  iv.  669 
on  mate,  iv.  676 
on  matico,  iv.  676 
on  meadow-sweet,  iv.  676 
on  melilot,  iv.  708 
on  menthol,  iv.  730 
on  mercurialis  annua,  iv.  736 
on  mezereon,  iv.  755 
on  mistletoe,  v.  13 
on  molasses,  v.  13 
on  moussena,  v.  33 
on  mulberry  juice,  v.  34 
on  mullein,  v.  34 
on  musk,  v.  75 
on  mustard,  v.  75 
on  myrrh,  v.  97 
on  nasturtium,  v.  107 
on  nutgalls,  v.  253 
on  nutmeg,  v.  355 
on  nux  vomica,  v.  267 
on  oats,  V.  271 
on  oil  of  bergamot,  i.  491 
on  oil  of  cade,  i.  733 
on  oil  of  cajeput,  i.  741 
on  oil  of  tteabane,  iii.  165 
on  oil  of  rape-seed,  vi.  147 
on  oil  of  rue,  vi.  339 
on  oil  of  sandal-wood,  vi.  356 
on  olibanum,  v.  296 
on  olive  oil,  v.  396 
on  ononis  spinosa,  v.  398 
on  opium,  v.  819 
on  opopanax,  v.  839 
on  oranges,  v.  358 
on  orris  root,  v.  369 
on  ox-gall,  V.  443 
on  pseony,  v.  453 
on  pansy,  v.  490 
on  papaw,  v.  491 
on  pareira  brava,  v.  518 
on  parsley,  v.  520 
on  pellitory,  v.  536 
on  pennyroyal,  v.  566 
on  peppermint,  v.  570 
on  pepsin,  v.  573 
on  periwinkle,  v.  611 
on  picrotoxin,  v.  686 
on  pink,  carnation,  v.  690 
on  pinkroot,  v.  690 
on  pipsissewa,  v.  690 
on  pistache,  v.  691 
on  plantain,  v.  703 


Bolles,  W.  P.  (continued) : 
on  pleurisy  root,  v.  735 
on  podophyllum,  v.  736 
on  poison-ivy,  iv.  383 
on  pokeroot  and  berry,  v.  769 
on  pomegranate,  v.  771 
on  poplar  buds,  v.  779 
on  prickly  ash,  i.  383 
on  prune,  vi.  53 
on  Pulsatilla,  vi.  83 
on  pumpkin-seed,  vi.  99 
on  purging  agaric,  i.  86 
on  purging  cassia,  i.  786 
on  quassia,  vi.  137 
on  quebracho,  vi.  138 
on  queen's  root,  vi.  139 
on  quince  seed,  vi.  129 
on  raspberry,  vi.  147 
on  red  cabbage,  i.  731 
on  red  coral,  ii.  393 
on  red  poppy,  v.  780 
on  red  saunders,  vi.  394 
onrhatany,  vi.  209 
on  rhubarb,  vi.  331 
on  rice,  vi.  225 
on  rosemary,  vi.  237 
on  roses,  vi.  237 
on  ruscus  aculeatus,  vi.  239 
on  rye,  vi.  239 
on  safEron,  vi.  242 
on  sage,  vi.  343 
on  sago,  vi.  243 
on  Saint  John's  bread,  vi.  344 
on  Saint  John's  wort,  vi.  344 
on  salep,  vi.  248 
on  salix,  vi.  354 
on  sandarac,  vi.  357 
on  sanicle,  vi.  261 
on  sarsaparilla,  vi.  391 
on  sassafras,  vi.  293 
on  sassy  bark,  vi.  394 
on  savine,  vi.  395 
on  scabious,  vi.  396 
on  scammony,  vi.  296 
on  senega,  vi.  387 
on  senna,  vi.  388 
on  skullcap,  vi.  357 
on  slippery  elm,  ii.  665 
on  soap  bark,  vi.  491 
on  soapwort,  vi.  491 
on  sorrell,  vi.  500 
on  Spanish  flies,  vi.  501 
on  spearmint,  vi.  503 
on  spermaceti,  vi.  520 
on  sponge,  vi.  612 
on  spunk,  vi.  615 
on  squill,  vi.  615 
on  star  anise,  i.  234 
on  starch,  vi.  618 
on  stavesacre,  vi.  632 
on  stramonium  leaves  and  seeds, 

vi.  661 
on  strawberries,  vi.  663 
on  strophanthus,  vi.  663 
on  storax,  vi.  654 
on  suet,  vi.  673 
on  sugar,  vi.  674 
on  sugar  of  milk,  v.  11 
on  sumach,  vi.  686 
on  sumbul,  vi.  686 
on  summer  savory,  vi.  395 
on  sunden,  vi.  687 
on  sweet  flag,  iii.  165 
on  tamarinds,  vi.  737 
on  tansy,  vi.  737 
on  tapioca,  vi.  737 
on  tayuya,  vi.  741 
on  tea,  viii.  514 
on  thapsia,  vii.  53 


Bolles,  W.  P.  (continued) : 

on  thoroughwort,  vii.  79 

on  thyme,  vii.  90 

on  tobacco,  vii.  103 

on  tonka  beans,  vii.  137 

on  tormentil,  vii.  153 

on  tragacanth,  vii.  313 

on  turpentine,  vii.  333 

on  ustilago,  vii.  443 

on  vaccinium  myrtillum,  vii.  560 

on  valerian,  vii.  595 

on  vanilla,  vii.  597 

on  veratrine,  vii.  637 

on  vervain,  vii.  641 

on  vincetoxieum  officinale,  vii.  656 

on  Virginia  snakeroot,  vi.  489 

on  wahoo,  vii.  695 

on  wall  pellitory,  v.  586 

on  water  lilJ^  iv.  503 

on  wax,  vii.  736 

on  white  fraxinella,  iii.  359 

on  white  lily,  iv.  503 

on  white  oak,  v.  371 

on  wild  cherry,  ii.  79 

on  wild  indigo,  iv.  10 

on  wild  marjoram,  iv.  642 

on  wintergreen,  vii.  783 

on  witchhazel,  vii.  783 

on  wormwood,  viii.  3 

on  yarrow,  viii.  87 

on  yeast,  viii.  38 

on  yellow  dock,  ii.  525 

on  yellow  jasmine,  iv.  336 

on  yerba  santa,  viii.  73 

on  yolk  of  egg,  ii.  640 

on  zedoary,  viii.  74 
Bolton,    Meade,    on    schizomycetes 
and  other  vegetable  micro-par- 
asites, vi.  334 
Bolus,  iv.  696 
Bolzano,  i.  608 
Bombarding  beetles,  v.  757 
Bone,  i.  598  (Fig.) 

abscess  of,  i.  603 

atrophy  of,  i.  604 

bleaching  of,  vi.  453 

contusion  of,  viii.  13 

cysts,  i.  604 

degreasing  of,  vi.  453 

development  of,  i.  600  (Fig.) 

diseases  of,  disqualifying  for  en- 
listment, ii.  751 

episternal,  homologue  of,  in  man, 
ii.  178 

fracture  of,  in  shot  injuries,  viii. 
13  (Pig.) 

fragility  of,  iii.  254 

growth  of,  i.  602 

histology  of,  i.  598*  (Fig.) 

hyoid,  V.  118 

hypertrophy  of,  i.  604 

inflammation  of,  i.  603 

interparietal,   vi.  463  (Fig.)  ;  vii. 
786  (Fig.) 

intra-cartilaginous  formation  of,  i. 
600  (Fig.) 

intra-membranous  formation  of,  i. 
602 

liability  of,  to  necrosis,  v.  122 

maceration  of,  for  preserving,  vi. 
453 

marrow,  changes  in,  in  leukaemia, 
iv.  479 
hsematopoietic   function   of,    i. 
555 

necrosis  of,  v.  121  (Fig.) 

of  the  Incas,  vii.  786  (Fig.) 

of  the  new-born,  iv.  10 

of  the  pelvis,  v.  553 
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Bone  (continued): 

Botany  Bay  gum,  i.  35 

Bradycardia,  vi.  95 

of  the  wrist,  viii.  84 

Bot-flies,  V.  753 

Braidism,  iii.  788 

pathology  of,  i.  602*  (Fig.) 

Bothriocephalus  cordatus,  ii.  57 

Brain,  abscess  of,  i.  610  ;  viii.  214 

penetration  of,  b}'  bullets  and  other 

cristatus,  ii.  57 

acerrulus,  viii.  133 

missiles,  viii.  13  (Fig.) 

latus,  ii.  56  (Fig.)  ;  vii.  788 

acoustic  nerve,  viii.  184 

perforation  of,  by  bullets  and  other 

ovum  of,  iv.  796  (Pig.) 

adoccipital  fissure,  viii.  152 

missiles,  viii.  13  (Fig.) 

segment  of,  iv.  796  (Fi^.) 

ala  alba  medialis,  viii.  178 

preparation  of,  for  preserving,  vi. 

Botium  trachelophyma,  iii.  350 

ala  cinerea,  viii.  178 

453 

Botritis  nutans,  iii.  369  (Fig.) 

alba  of,  viii.  118  (Pig.) 

repair  of,  after  fracture,  iii.  237 

Botulism,  vi.  67 

albicantia,  viii.  133 

sesamoid,  i.  870  (Fig.) 

Botzen,  bozen,  or  bolzano,  i.  608* 

amygdala,  viii.  136,  173 

shot  injuries  of,  viii.  12 

Bougie,  iv.  696 

amygdaline  fissure,  viii.  152 

spongy,  i.  599 

oesophageal,  v.  290  (Fig.) 

anasmia  of  the,  i.  612* 

subperiosteal  formation  of,  i.  602 

Bouillon,  ii.  531 

analysis  of  structure  of,  viii.  165 

syp  lilis  of,  i.  604 

as  a  culture  mediiim,  iv.  772 

anatomical  relations  of,  to  the  ex- 

syphilitic disease  of,  vi.  730 

Boulimia,  i.  296  ;  ii.  455 

ternal  parts  of  the  head,  vi. 

tissue,  cancellous,  i.  599 

in  cerebro-spinal  meningitis,  ii.  45 

462 

compact,  i.  599 

in  diabetes,  ii.  419 

anatomy  of  the,  gross,  viii.    107* 

tuberculosis  of,  i.  605 

Bourboule,  iv.  366 

(Fig-) 

tumors  of,  i.  604 

Bourdin's  paste  (nitric  acid  and  sul- 

minute, viii.  164*  (Fig.) 

Wormian,  vii.  785  (Fig.) 

phur),  ii.  5 

aneurism    of   cerebral  arteries,   i. 

Boneblack,  ii.  75 

Bournemouth,  i.  608* 

617*  (Fig.) 

Bone-boiling,  vii.  202 

Boussena,  v.  33 

anomalies  of  cerebral  sinuses,  vii. 

Bone  chisels  and  gouges  for  mastoid 

Bovine  vaccination,  vii.  537 

607 

operations,  iv.  675  (Fig.) 

technique  of,  vii.  543 

appearance  of  the  surface  of,   in 

Bone-drills,  vi.  179  (Fig.) 

Bovine  variolation,  ii.  318 

disease,  viii.  311 

for    mastoid    operations,    iv.   672 

Bovine  virus,  amount  of,  obtainable 

aqueduct,  viii.  129  (Fig.) 

(Fig.) 

from  one  heifer,  vii.  541 

arbor  of  cerebellum,  viii.  127 

Bone-phosphate.     Calcic  phosphate, 

Bovista  gigantea,  iii.  281 

arched  fibres  of  the  oblongata,  viii. 

which  see  under  Calcium. 

nigrescens,  iii.  381 

185 

Bones,  teeth,  and  cartilage  (chemis- 

plumbea, iii.  281 

architectural  terms  applicable  to, 

try  of),  i.  606* 

spores  of,  iii,  269 

viii.  119 

Bone-scoops,  vi.  176  (Fig.) 

varieties  of,  iii.  281  (Fig.) 

arciform  fibres,  viii.  125 

Boneset,  ii.  58  ;  vii.  79 

Bowel.     See  Intestine. 

arteries  of  the,  viii.  232 

Bone-setting,  i.  605*  ;  iv.  664 

Bow-legs,  i.  609 

aneurism  of,  i.  617  (Pig.) 

Bonjean's  ergotin,  ii.  715,  717 

osteotomy  for,  v.  395 

anomalies  of,  i.  349 

Bonnet's  caustic  ligatures,  ii.  7 

Bowman's  capsule,  iv.  368 

lesions  of,  in  insanity,  iv.  71 

needle  operation   for  the    radical 

disks,  V.  64  (Fig.) 

syphilis  of,  i.  627,  663 

cure  of  hernia,  iii.  631  (Fig.) 

membrane,  vi.  348,  350  (Fig.) 

atrophic  parts  of,  viii.  119 

operation,  v.  195 

operation,  v.  195 

atrophy  of  the,  i.  618* 

paste  (zinc  chloride  and  flour),  ii.  7 

sarcous  elements,  v.  64 

aula  of,  defined,  viii.  118 

wire  cuirass,  viii.  359  (Fig.) 

Box,  i.  609* 

aulic  recess,  viii.  141 

Bonplandia,  i.  231 

Boxberry,  vii.  783  (Fig.) 

aulix,  viii.  133 

Bony  tumors,  ii.  765 

Bozeman's  speculum,  chair,  and  dila- 

axis of  the,  direction  of,  viii.  165 

Bookkeepers,  diseases  of,  v.  276 

tors,  viii.  583  (Fig.) 

Baillarger's  streak,  viii.  170 

Books,  copyright  laws  in  relation  to. 

Bozen,  i.  608 

base  of  the,  ii.  331  (Fig.) ;  v.  773 

ii.  292 

Brach-Romberg  symptom,  v.  195 

(Pig.) 

medical,   admissibility  of,   as  evi- 

Brachia, of  brain,  viii.  130  (Fig.) 

basisylvian  fissure,  viii.  152 

dence,  ii.  733 

of  the  corpora  quadrigemina,  viii. 

hody  of  Luys,  viii.  176 

Boracic  acid,  i.  607.    See  Boric  acid. 

184 

brachia,  viii.  180  (Fig.) 

Borage,  i.  606* 

Brachial  artery,  anomalies  of,  i.  353 

brachia  of  the  corpora  quadrigem- 

Borago officinalis,  i.  606 

(Fig.) 

ina,  viii.  184 

Borate  springs,  hot,  iii.  723 

at  the  elbow,  i.  309 

brachium    anterius,  prebrachium. 

Borax,  vi.  493 

compression  of,  i.  358  (Pig.) 

which  see,  viii.  130 

Borax  carmine  for  staining,  iii.  674 

in  the  arm,  i.  307  (Fig.) 

brachium  conjunction,  viii.  185 

Borax  Springs,  Cal.,  i.  606* 

ligature  of,  at  the  elbow,  i.  310 

brachium  posterius,  postbrachium. 

Borborygmi,  ii.  457 

in  the  arm,  i.  308 

which  see,  viii.  130 

Bordeaux  wines,  vii.  767 

Brachial  lymphatic  glands,  viii.  393 

cacumen  of  cerebellum,  viii.    126 

Bordighera,  i.  607* ;  viii.  454 

Brachial  zoster,  iii.  647 

(Fig-) 

Borelli's  operation,  v.  195 

Brachialis  anticus  muscle,  i.  307 

calcar,  viii.  142 

Boric  acid,  i.  607* 

anomalies  of,  v.  45 

calcarine  fissure,  viii.   150 

as  an  emmenagogue,  ii.  677 

Brachio-capsularis  muscle,  v.  44 

callosal  eminence,  viii.  143,  150 

germicidal  action  of,  iii.  338 

Brachio-radialis  muscle,-  v.  45,  47 

callosal  fissure,  viii.  150 

in  antiseptic  sureery,  i.  262 

Brachium    anterius,     prebrachium, 

callosal  gyre,  viii.  152 

Borland  Mineral   Well,  W.  Ya.,  i. 

which  see,  viii.  130 

callosum,  viii.  137,  174 

607* 

posterius,    postbrachium,     which 

capsula,  viii.  135 

Bern's  method  of  reconstructing  ob- 

see, viii.  130 

caudato-thalamic  extension  of  in, 

jects  from  microscopical  sec- 

Brachycepbalic skull,  ii.  23 

viii.  118 

tions,  iii.  689 

Brachycera,  v.  753 

caudatum,  viii.  134,  173 

Boroglyceride,  i.  607* 

Brachydactylism.      See   Sand,    de- 

central fissure,  viii.  156 

in  antiseptic  surgery,  i.  262 

formities  of. 

central  gray  of  the  third   ventri- 

Bos taurus,  v.  443 

Brachymetropia,  i.  50 

cle,  viii.  174 

Boston,  i.  608*  (Chart) 

Bracken,  reproduction  of,  viii.  444 

central  lobe  of  cerebellum,  viii.  127 

Boswellia  Carterii,  v.  98,  296 

Bradford,  Edward   H.,   on   chronic 

(Fig.) 

Bosworth,  Francke  E.,  on  laryngeal 

diseases  of  joints,  viii.  330 

central  tubular  gray,  viii.  118,  177 

phthisis,  iv.  437 

on  Pott's  disease,  v.  "796 

cerebellar  folia,  viii.  135 

Bosworth's  nasal  saw,  v.  217  (Fig.) 

Bradford's  electro-magnet  for  the  re- 

cerebellar lobes,  viii.  135 

operation,  v.  195 

moval  of  metallic  bodies  from 

cerebellar  peduncle,  viii.  186 

Botany.     See  Biology. 

the  eye,  ii.  803  (Fig.) 

cerebellar  rimulse,  viii.  135 
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Brain  (continued)  : 

cerebellum,  viii.  125,  176 

cerebral  hsemorrhage,  i.  633*  (Fig.) 

cerebral  hemisphere,  viii.  147.    See 
Hemicerebrum. 

cerebral  vessels,  syphilis  of,  1.  627* 

chemistry  of  the,  617* 

circuminsular  fissure,  viii.  152 

cisternae  of  the,  viii.  244 

classification  of  parts,  viii.  121 

claustrum,  viii.  135,  172 

clava  of  postoblougata,   viii.  125 
(Fig.) 

coeliau  circumscription,  viii.  121 

coeliolymph,  viii.  119 

collateral  eminence,  viii.  150 

collateral  fissure,  viii.  150 

coUiculi,  viii.  142,  150 

collocation  of  fissures  with  sutures, 
viii.  160 

columns  of  Clarke,  viii.  169 

coma  in  compression  of,  ii.  353 

commissura  inferior,  viii.  188 

commissure  of  Wernekinck,  viii. 
185 

commissures  of,  viii.  119 

compared  to  a  house,  viii.  118, 119 

comparison  of  myel  vrith  postob- 
lougata, viii.  124 

compression  of,  i.  630* 
operative  treatment  of,  viii.  333 

conarial  recess,  viii.  132 

conarium,  viii.  133 

concussion  of,  i.  631* 

contusion  of,  i.  657 

convolutions,  nutrient  arterioles  of 
the,  viii.  236 

copula,  viii.  137 

cornu  Ammonis,  i.  639  ;  viii.  142 
artery  of  the,  viii.  236 
pyramidal  elements  of  the,  viii. 
'     173 

cornua  of  postoblougata,  viii.  134 

corona,  viii.  135 

corona  radiata  of  the,  viii.  165 

corpus  callosum,  viii.  137,  174 

corpora  mammillaria,  viii.  174 

corpora  quadrigemina,  viii.  176 

corpus  quadrigemiuum,  the  gem- 
ina,  viii.  128 

cortex  of,  viii.  118,  170.     See  Cere- 
bral cortex. 

cortical   centres   of  the,  viii.   303 
(Fig.) 

cortical  gray,  viii.  118 

cortical  veinules,  viii.  240 

coverings  of,  viii.  Ill  (Fig.) 

cranial  nerve  nidi,  viii.  179 

crista  of  fornix,  viii.  139 

crura,  viii.  130 

crusta,  viii.  131 

cuneiform  lobe  of  cerebellum,  viii. 
127  (Fig.) 

cuneus,  viii.  153  (Fig.) 

data  desirable  in  comparing  brains, 
viii.  163 

declivis  of  cerebellum,  viii.  126 

decussatio  fontinalis,  viii.  185 

defibrillation  of,  viii.  197 

definition  of,  viii.  108 

dentatum,  location,  viii.  128 

dentatum  olivse,  viii.  124 

dentoliva,  viii.  134 

development  of  the,  i.  633*  (Fig.) 

diacsele,  viii.  133 

diagnosis  of  local  lesions  in  the,  i. 
642*  (Fig.) 

diaplexus,  viii.  145  (Fig.) 

diatela,  viii.  145  (Fig.) 


Brain  (continued)  : 
diaterma,  viii.  132 
diencephal,  viii.  132  (Fig.) 
dimensions  of  fissures,  viii.  148 
disease  and  insanity,  iv.  56 
automatism  of,  i.  452 
intra-ocular  changes  indicative 

of,  ii.  36  ;  v.  816 
dissection  of,  viii.  195  (Fig.) 
dropsy  of  the,  iii.  735  ;  iv.  715 
dural  sinuses,  viii.  241 
ectocinerea  of,  viii.  118  (Fig.) 
effects  of  alcohol  upon,  i.  103 
embolism  and    thrombosis  of,   i. 

648*  ;  ii.  668 
embolus  of  the  cerebellum,  viii. 

138 
eminentia  facialis,  viii.  178 
encephalocoele,  viii.  117 
endyma  (ependyma)  of,  viii.  118 
endyma  of  the  ventricles,  viii.  177 
endymal  continuity,  viii.  123 
entocinerea  of,  viii.  118  (Fig.) 
epencephal,  viii.  125 
epicoele,  viii.  125 
epiphysis,  viii.  175 
epiplexus,  viii.  116  (Fig.) 
episylvian  fissure,  viii.  152 
examination  of  the  fresh,  viii.  165 
exhaustion,  automatism  of,  i.  452 
exoccipital  fissure,  viii.  152 
external  geniculate  body,  viii.  174 
extremes  of  parts  morphologically 

significant,  viii.  120 
fascia  dentata  in  the  cornu  Ammo- 
nis, viii.  172 
fasciculus  longitudinalis  inferior, 

viii.  174 
fastigatum,  viii.  128 
fastigium,  viii.  127 
fibrse  arciformes,  viii.  185 
fibrse  proprife  of  the,  viii.  165,  174 
flbrse  rectse,  viii.  185 
fibre  systems  in  the  white  matter 

of  the  hemispheres,  viii.  174 
fila  olfactoria.  viii.  183 
fimbria,  viii.  138 
fimbria!  sulcus,  viii.  145 
tissural  connections,  viii.  152 
fissural  diagrams,  viii.  153 
fissural  integer,  viii.  155 
fissural  variation,  viii.  151 
fissure,  interhemispheral,  viii.  147. 

See  Intercerebral  fissure. 
fissures  of  a  Bushwoman's,  viii. 

163 
of  a  Chinaman,  viii.  168 
of  a  Hottentot,  viii.  163 
five  segments  of,  generally  recog- 
nized, viii.  113 
flexures  of,  viii.  112  (Fig.) 
flocculus,  viii.  127  (Fig.) 
floor  of  the  fourth  ventricle,  viii. 

178 
foramen  of  Magendie,  viii.  123  _ 
forms  of  nerve   tissue  composing 

the,  viii.  164 
fornicolumn,  viii.  138 
fornicommissure,  viii.  138 
fornix,  viii.  138,  174 
frenulum,  viii.  129  (Pig.) 
fresh,  examination  of  the,  viii.  165 
fronto-marginal  fissure,  viii.  153 
froDto-marginal  gyre,  viii.  153 
fundamental   morphological    idea 

of,  viii.  Ill 
funiculus  cuneatus,  viii.  135  (Fig.) 
funiculus  gracilis,  viii.  125 
ganglia,  viii.  172 


Brain  (continued) : 
ganglion  habenulse,  viii.  174 
ganglion  of  Soemmering,  viii.  175 
gemina,  viii.  128  (Fig.) 
geniculums,  viii.  131 
genu,  viii.  137 
genu  facialis,  viii.  181 
globulus,  viii.  128 
globus  pallidus,  viii.  173 
glomeruli  olfactorii,  viii.  183 
Gratiolet's  bundle,  viii.  183 
gross  or  macroscopic  anatomy  of 

the,  viii.  107*  (Fig.) 
Guddeu's  ganglion,  viii.  175 
gunshot  wounds  of,  treatment,  viii. 

324 
gyral  isthmus,  viii.  159 
habena,  viii.  133,  174 
hardened,  deflbrillation  of  the,  viii. 

165 
microscopic  sections  through  the, 

viii.  165 
headache  in  diseases  of,  iii.  517 
heat  centres  in,  iii.  600 
hemicerebrum,  viii.  147 
hemiseptum,  viii.  139 
hernia  of  the,  ii.  679  ;  viii.  344 
hippocamp,  viii.  138 
hippocampal  fissure,  viii.  150 
histology  of  the,  viii.  164*  (Fig.) 
history  of  anatomy  of,  viii.  164 
human,  lightest  on  record,  i.  618 
hypersemia  of,  i.  651* 
hypophysis,  viii.  133,  175 
hyposylvian  fissure,  viii.  153 
incallosal,  viii.  190 
inflected  fissure,  viii.  153 
inflected  gyre,  viii.  154 
Infundibulum,  viii.  132 
insula,  viii.  160  (Fig.) 
insular  fissure,  viii.  153 
insular  gyre,  viii.  152 
intercalatum,  locus  niger,  viii.  131 
intercentral  gyre,  viii.  159 
intercerebral  fissure,  viii.  147 
interlobar  fissures,  viii.  148 
intermedial  fissure,  viii.  152 
internal  capsule,  viii.  173 
interpeduncular  ganglion,  viii.  175 
intra-paracentral  fissure,  viii.  152 
irregularities  of  contour,  viii.  119 
isthmus,  viii.  108,  177 

tegmentum  and  pes  of  the,  viii. 

185 
lacerations  of,  i.  658 
lamina  meduUaris  interna,  viii.  174 
lateral  recess  of  epicoele,  parepi- 

ccele,    which    see,    viii.     135 

(Fig.) 
lemniscus,  viii.  130  (Fig.),  186 
lenticula,  viii.  135,  173 
lesions   of,  producing   amblyopia 

and  amaurosis,  vii.  673 
producing  hemianopsia,  iii.  608  ; 

vii.  672 
producing  hemiplegia,  iii.  610 
producing  insanity,  iv.  71 
lingula  of ,  viii.  135  (Fig.) 
lobus  opertus,  viii.  147.     See  In- 
sula. 
localized  disease  of,  affections  of 

liearing   and  speech  from,  i. 

437 
locus  coeruleus,  viii.  178 
lymphatic  system  of  the,  viii.  343 
lyra,  viii.  139,  §  146 
malformations  of  the,  i.  654*  ;  viii 

189*  (Fig.) 
marginal  cinerea,  viii.  120 
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Brain  (continued) : 

Brain  (continued) : 

Brain  (continued)  : 

mechanical  injuries  to  tlie,  i.  666 

parepicoele,  viii.  135  (Fig.) 

putamen,  viii.  172 

medicornu,  viii.  140 

parietal  fissure,  viii.  153 

pyramid  tract,  viii.  188 

medif rental  fissure,  viii.  152 

parietal  gyre,  viii.  152 

pyramidal  elements  of  the  cortex. 

medifrontal  gyre,  viii.  152 

parietal  lobe,  viii.  148 

viii.  170 

medipeduncle,  viii.  128  (Fig.) 

parietes  of  unequal  thickness,  viii. 

pyramis   of  the   cerebellum,    viii. 

medulla  of,  viii.  118  (Fig.) 

118 

137  (Fig.) 

membranes,  lesions  of,  in  insanity, 

paroccipital  fissure,  viii.  152 

quadrangular  lobe  of  cerebellum, 

iv.  70 

partial  fissures,  viii.  150 

viii.  126  (Fig.) 

mesencephal,  viii.  128  (Fig.) 

with  structural  correlations,  viii. 

red  nucleus,  viii.  175 

mesencephalic  entocinerea,  viii.  130 

152 

regio  subthalamica,  viii.  176 

mesoccele,  viii.  129  (Fig.) 

peduncles  of  cerebellum,  viii.  128 

removal,  preservation  and  dissec- 

metaccele, viii.  134 

(Fig.) 

tion  of,  viii.  195*  (Pig.) 

metatela,  viii.  124 

peduncular  sulcus,  viii.  125 

testis  of,  viii.  125 

metencephal,  viii.  12." 

permanent  fissures,  viii.  150 

reticular  field  of  the  tegmentum, 

metepencephal,  viii.  130 

pes  hippocampi,  viii.  143 

viii.  187 

method  of  hardening,  viii.  196 

pes  of  the  isthmus,  viii.  185 

reticular  ganglion,  viii.  187 

Meynert's  bundle,  viii.  187 

photography  of  the,  viii.  212 

rhinocoele,  viii.  134 

monticulus  of  cerebellum,  viii.  126 

pineal  gland,  viii.  175 

rhombocoele,  viii.  123 

(Fig.) 

pituitary  body,  viii.  175 

rima,  viii.  140 

morphological  aspect  of,  viii.  107* 

poma,  viii.  161 

defined,  viii.  118 

(Fig.) 

pomatic  fissure,  viii.  161 

ripa,  viii.  120 

nerve  tracts  in  the,  demonstration 

pons,  viii.  138  (Fig.),  187 

riparian  parts  of,  viii.  130 

of  the  course  of,  viii.  166 

porta  of,  viii.  118,  140 

rostrum,  viii.  137 

nerves  of  Lancisii,  so-called,  viii. 

portal  boundaries,  viii.  142 

secondary  changes  in,  in  valvular 

173 

postbrachium,  viii.  180  (Fig.) 

heart  disease,  iii.  585 

nidi,  viii.  134,  179 

postcalcarine  Assure,  viii.  153 

segmental  overlapping  in,  viii.  114 

nodulus  of  cerebellum,   viii.   127 

postcentral  fissure,  viii.  152 

segmentation  of,  more  easily  rec- 

(Fig.) 

postcentral  gyre,  viii.  152 

ognized  in  certain  low  or  gen- 

non-extension  of   nraa   to    tip  of 

postcommissure,  viii.  131 

eralized  vertebrates,  viii.  113 

medicornu,  viii.  146 

postcornu,  viii.  140 

segments   of,    change   in   relative 

normalization  of,  viii.  113 

postcribrum,  viii.  132 

size,  viii.  114 

nuclei  of  the  arciform  strands,  viii. 

posterior    longitudinal    fasciculus 

its  simplest  expression,  viii.  118 

185 

of  the  tegmentum,  viii.  186 

(Fig.) 

nucleus  amygdalse,  viii.  172 

posterior  perforated  space,  viii.  175 

names  and  synonyms,  viii.  114 

nucleus  dentatus  of  the  cerebellum. 

postforoeps,  viii.  137 

potentially  triple,  viii.  110 

viii.  177 

postfrontal  lobe,  viii.  147 

septum  lucidum,  viii.  139 

nucleus  emboliformis  of  the  cere- 

postgeniculum, viii.  133 

serous  cavities  of  the,  viii.  844 

bellum,  viii.  177 

postinsula,  viii.  160 

significance  of  cortical  extension. 

nucleus  fasligii  of  the  cerebellum, 

postoblongata,  viii.  133 

viii.  164 

viii.  177 

compared  with  myel.  viii.  134 

sinuses  of  the,  viii.  341 

nucleus  funiculi  teretes,  viii.  184 

postoccipital  foven,  viii.  153 

slender   lobe  of   cerebellum,   viii. 

nucleus   globosus  of  the  cerebel- 

postoperculum, viii.  161 

127  (Pig.) 

lum,  viii.  177 

postoptic  ganglia,  viii.  176 

softening  of  the,  i.  659* 

nucleus  magno-cellularis,  viii.  185 

postparoccipital  fissure,  viii.  153 

splenium,  viii.  137 

nucleus  of  Luys,  viii.  169 

postpeduncle,  viii.  128  (Fig.) 

stem,  viii.  124 

nucleus  tegmenti,  viii,  175 

postsemilunar  lobe  of  cerebellum. 

strata  of  parietes  of,  viii.  118  (Fig.) 

occipital  eminence,  viii.  150 

viii,  126  (Fig,) 

stria  cornea,  viii,  174 

occipital  fissure,  viii.  IHO 

postvermis,  viii,  127 

structure  of  the,  analysis  of,  viii. 

occipital  lobe,  viii,  148,  §  185 

prebrachium,  viii.  130  (Fig.) 

165 

visual  importance  of,  vii.  675 

precentral  tissure,  viii.  153 

by  defibrillation  of  the  hardened 

of  Chinese,  viii.  163 

precentral  gyre,  viii.  153 

brain,  viii.  165 

of  college  professors  should  be  ex- 

precommissure, viii.  136,  174 

by  examination  of  fresh  brain. 

amined,  viii,  163 

precommunicant  artery,  viii.  131 

viii.  165 

of  insane   sometimes  has   lingula 

precornu,  viii.  140 

by  microscopic   sections  of  the 

imperfect,  viii.  126 

precuneal  fissure,  viii.  153 

hardened  brain,  viii.  165 

of  man  peculiar,  viii.  113 

precuneal  gyre,  viii.  152 

by  the  comparative  method,  viii. 

of  monkey  less  useful  than  that  of 

precribrum,  viii.  132 

168 

foetus  for  elucidating  fissures. 

preforceps,  viii.  137 

by  the   developmental   method. 

viii.  146 

prefrontal  lobe,  viii.  147 

viii.  166 

olfactory  bulb,  viii.  134 

pregeniculatum,  viii,  174 

by  the  study  of  natural  and  arti- 

olfactory crus.  viii.  134 

pregeniculum,  viii.  131 

ficial  atrophies  of  nerve  cen- 

olfactory fissure,  viii.  153 

preinsula,  viii.  160 

tres  and  tracts,  viii.  167 

olfactory  nerves,  viii.  183 

preoccipital  fovea,  viii.  152 

by  the  study  of  secondary  de- 

operculum, viii.  160 

preoperculum,  viii.  161 

generations,  viii.  167 

optic  lobes,  viii.  138 

preparoccipital  fissure,  viii.  152 

subarachnoidal  space,  viii.  244 

optic  thalamus,  viii.  174 

prepeduncle,  viii.  128  (Fig.),  186 

subcentral  fissure,  viii.  153 

orbital  fissure,  viii.  153 

preraraus  of  arbor,  viii.  127 

subdural  space,  viii,  344 

orbital  gyre,  viii.  153,  §  308 

presemilunar  lobe,  viii.  126  (Fig.) 

subendymal  nidus  vagi,  viii.  183 

orbito-frontal  fissure,  viii.  152 

preservation  of,  viii.,  195 

subfalcial  sinus,  viii.  121  (Fig.) 

osseous  growths  in  the,  v.  .888 

presylvian  fissure,  viii.  152 

subfissures,  viii.  160 

Pacchionian  bodies,  viii.  194 

prevermis,  viii.  127 

subf rental  fissure,  viii.  153 

pala,  viii.  146 

prosencephal,  viii.  134 

subtrontal  gyre,  viii.  153 

paracentral  fissure,  viii.  152 

prosocoele,  viii.  140 

subgyres,  viii.  160 

paracentral  §yre,  viii.  153 

prosodiencephal,  viii.  130 

suboccipital  fissure,  viii.  153 

paracffile,  viii.  140 

prosoterma,  viii.  132 

suboperculum,  viii.  161 

paraflocculus,  viii.  137  (Fig.) 

paeudocoele,  viii.  139 

subparietal  gyre,  viii.  153 

paraplexus,  viii.  145  (Pig.) 

punctured   wounds   of   (he,  treat- 

substantia nigra,  viii.  175 

paraqueduct,  viii.  116  (Fig.) 

ment  of,  viii.  234 

subsylvian  tissure,  viii.  153 
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Brain  (continued) : 
subtemporal  fissure,  viii.  152 
sulci,  viii.  140.     See  Fissures. 
sulcus  ventriculi,  viii.  178 
supercallosal  fissure,  viii.  152 
supercentral  fissure,  viii.  153 
superfissures,  viii.  160 
superfrontal  fissure,  viii.  152 
superfrontal  gyre,  viii.  152 
supergyres,  viii.  160  (Fig.) 
supertemporal  fissure,  viii.  153 
supertemporal  gyre,  viii.  153 
supracommissuve,  viii.  132 
sylvian  fissure,  viii.  150 
synonyms  of,  viii.  108 
syphilitic  diseases  of,  i.  662* 
affecting  the  arteries,  i.  663 
table  showing  certain  changes  in 

nomenclature,  viii.  530 
taenia  thalami,  viii.  143,  174 
taeniola  cinerea,  viii.  178 
tapetum  ventriculi,  viii.  174 
tapping  of  the  lateral  ventricles,  in 

meningitis  with    effusion  and 

tubercular  meningitis,  viii.  339 
tegmentum,  viii.  131,  186 
of  the  isthmus,  viii.  185 
temporal  gyre,  viii.  152 
tenia,  viii.  143,  174 
tenial  sulcus,  viii.  145  (Fig.) 
terma,  viii.  133 
termatic  artery,  viii.  131 
third  ventricle  of,  viii.  118 

represents    cavities  of  two  seg- 
ments, viii.  118 
thrombosis  of  the,  i.  648*  ;  ii.  668 
tonsilla   of   cerebellum,    viii.    127 

(Fig.) 
topography  of  the,  Hare's  method 

of  research,  viii.  207 
Horsley's   method    of   research, 

viii.  205 
in  its  surgical  relations,  viii.  202 

(Fig.) 
in  relation  to  the  skull  varying 

at  different  ages,  viii.  304 
Reid's  method  of  research,  viii. 

207 
Wilson's  cyrtometer,  viii.  808 
torus,  viii.  132 
total 'fissures,  viii.  150 
tractus    habenulo  -  interpeduncula- 

ris,  viii.  187 
transinsular  fissure,  viii.  153 
transitory  fissures,  viii.  148 
transtemporal  fissure,  viii.  152 
trapezium,  viii.  186 

exposed  in  cat,  viii.  125 
traumatic  abscess  of,  iii.  627 
tumor    of    cerebellum,    viii.    126 

(Fig.) 
tuberculum  acusticum,  viii.  178 
tumors  of  the,  i.  668*  ;  viii.  318 
unequal  tliickness  of  coelian  parie- 

tes,  viii.  118 
unilateral  atrophy  of,  idiocy  from, 

iv.  97  (Fig.) 
uvula  of  cerebellum,  viii.  137  (Fig.) 
vallecula  of  cerebellum,  viii.  125 
valvula,  viii.  129  (Fig.) 
variations  in,  viii.  12.5 
veins  of  the,  viii.  336 
veinules  of  the  cortex,  viii.  840 
vermis  of  cerebellum,  viii.  135,  137 

(Fig.) 
vessels  of  the,  viii.  331*  (Fig.) 
visual  centres  in  the,  vii.  673 
volitional  centres  in  the,  vii,  689 
voluntary  motor  tract,  viii.  188 


Brain  (continued) : 
weight  of,  viii.  163 
white  substance  of  the  hemispheres, 

cerebral  fibre  systems  in  the, 

viii.  174 
histology  of,  viii.  173 
white  line   of  Vicq   d'Azyr,  viii. 

148,  170,  173 
wounds  of,  iii.  537 
zona  incerta,  viii.  175 
zygon  of  a  fissure,  viii.  155 
Brain,  abscess  of,  i.  610*  ;  ii.   631  : 

viii.  314 
and  mastoid    disease,   differential 

diagnosis,  viii.  315 
and  meningitis,  differential  diagno- 
sis, viii.  315 
and  thrombosis  of  the  lateral  si- 
nuses,   differential    diagnosis, 

viii.  315 
and  tumor,  differential  diagnosis, 

i.  679  ;  viii.  215 
causes,  viii.  814 
clinical  history,  i.  611 
diagnosis,  i.  618,  679 
diagnosis  of  site  of,  viii.  215 
etiology,  i.  610 
extra-dural,  viii.  817 
from  otitis,  ii.  631 
pathological  anatomy,  i.  610 
prognosis,  i.  612 
symptoms,  i.  611;  viii.  214 
treatment,  i.  612  ;  viii.  316 
Brain,  anaemia  of,  i.  612* 
acute  universal,  i.  613 
chronic  universal,  i.  614 
circumscribed,  i.  614 
diagnosis,  i.  616 
partial,  i.  614 
prognosis,  i.  616 
symptomatology,  i.  614 
treatment,  i.  616 
Brain  and  nerves,   chemistry  of,  i. 

617* 
Brain,  atrophy  of  the,  i.  618* 
acquired,  i.  631 
congenital,  primary,  and  general, 

i.  618 
congenital,   primary,  and  partial, 

i.  619 
congenita]  secondary,  i.  619 
senile,  i.  621 
Brain,  compression  of,  i.  630* 

operative  treatment  of,  viii.  223 
Brain,  concussion  of,  i.  631,*  657 
causes,  i.  631 
diagnosis,  i.  632 
pathology,  i.  632 
prognosis,  i.  632 
reaction,  i.  632 
sequelae,  i.  632 
symptoms,  i.  631 
treatment,  i.  632  ;  viii.  233 
Brain,   development  of  the,  i.  638* 

(Fi.?.) 
comparative  anatomy,  i.  642 
general  outline  of,  i.  633 
histogenesis,  i.  641 
historical  notes,  i.  633 
views  of  Loewe  and  Goette,  1.  635 
Brain,  diagnosis  of  local  lesions,  i. 

642*  (Fig.) 
at  the  base  of  the,  i.  648 
of  the  basic  ganglia,  i.  647 
of  the  cerebellum,  i.  647 
of  the  corpora  quadrigemina,  i. 

647 
of  the  external  capsule  and  of  the 

claustrum,  i.  647 


Brain,  diagnosis  of  local  lesions  (con- 
tinued) : 
of  the  tegmentum  of  the  crura 

cerebri,  i.  647 
Brain,  malformations  of,  i.  654* 
anencephalus,  i.  655 
encephalocele,  i.  655 
etiology  of,  i.  656 
exencephalon,  i.  655 
heteropia,  i.  654 
in  cyclopians,  i.  656 
notencephalon,  i.  655 
proencephalon,  i.  655 
pseudencephalus,  i.  054 
Brain,  malformations  of,  which  are 

morphologically     instructive, 

viii.  189*  (Fig.) 
adult  hydrocephalus,  viii.  189 
hcmicerebrums    in   a   dicephalus, 

viii.  193 
imperfectly  divided  cerebrum,  viii. 

193 
incallosal  brains,  viii.  190 
infantile  hydrocephalus,  viii.  189 
lateral  variations  of  the  cerebrum, 

viii.  193 
Brain,    removal,    preservation,    and 

dissection  of,  viii.  195*  (Fig.) 
alinjection,  viii.  200 
arterial    alinjection   in   the    dura, 

viii.  301 
cleaning  the  vessels,  viii.  200 
combined  arterial  and  entocoelian 

alinjection,  viii.  201 
division  of  the  cranium,  viii.  199 
entoccelian  alinjection  per  luram, 

viii.  201 
instruments,  viii.  197 
macrotome,  viii.  198 
medisection  of  the  head,  viii.  300 
mesencephalic  transection,  viii.  200 
removal  of  the  hardened  hemien- 

cephal,  viii.  300 
removal  of  the  metencephal,  viii. 

301 
saw-box,  viii.  198 
specimen  jar,  viii.  199 
strengths    of    alcohol    used,  viii. 

198 
transection  of  the  hemicerebrum, 

viii.  200 
Brain,  softening  of,  i.  659* 
age  of  occurrence  of,  i.  660 
and  tumor  of,  diagnosis,  i.  679 
diagnosis,  i.  661 
etiology,  i.  660 
nature  of,  i.  660 
prognosis,  i.  661 
symptoms,  i.  660 
syphilitic,  i.  663 
treatment,  i.  662 
Brain,    surgery  of    the,   viii.    801* 

(Fig.).     See  also  Trepanning. 
anaesthetics  in,  viii.  209 
antiseptic  preparation  of  the  pa- 
tient, viii.  309 
cerebral  abscess,  viii.  214 
compression  of  the  brain,  viii.  283 
contusion,  viii.  322 
drainage  in,  viii.  313 
epilepsy,  viii.  331 
fractures  of  the  skull,  viii.  223 

at  the  base,  viii.  285 
general    technique    of  operations, 

viii.  209 
gunshot  wounds,  viii.  334 
haemorrhage,  viii.  310 
history,  viii.  301 
injuries  of  the  liead,  viii.  332 
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Brain,  surgery  of  the  (continued)  : 

Brain,  vessels  of  the,  viii.  331*  (Fig.) 

Brassica  (continued)  : 

inspection  of  the  brain,  after  open- 

arteries, viii.  232 

oleracea,  i.  731;  v.  77 

ing  the  skull,  viii.  211 

circle  of  Willis,  viii.  233 

rapa,  v.  77 

intracranial  haemorrhage,  viii.  236 

nomenclature,  viii.  231 

Braun's  canal,  v.  166 

inveterate  headache,  viii.  227 

veins,  viii.  236 

Brayera  anthelmintica,  iv.  318 (Fig.) 

landmarks  on  the  skull,  viii.  204 

veins  and  arteries  of,  general  rela- 

Brazil, history  of  yellow  fever  in. 

limits    of    operative    interference 

tions  of  the,  viii.  240 

viii.  41 

vpith  the  brain,  viii.  213 

veinules  of  the  cortex,  viii.  240 

Brazilian  coffee,  ii.  223 

marking  the  bone,  viii.  209 

Brain-sand,  viii.  133 

Bread,  adulteration  of,  iii.  199 

mental  disturbances,  viii.  228 

deposits  of,  in  Pacchionian  bodies. 

Bread,  crumb  of,  i.  685* 

methods  of  topograpliical  research, 

viii.  194 

Bread-paste  as  a  culture  medium,  iv. 

viii.  205 

Brain  weight,  average  probably  pro- 

772 

mode  of  access  to  the  brain,  viii. 

portional  to  intelligence,  viii. 

Bread-pudding,  poisoning  by,  vi.  69 

209 

164 

Break-bone  fever,  ii.  395 

percussion  of  the  skull  as  a  diag- 

discrepant statements  respecting. 

Breast,  female,  i.  685*  (Fig.).     See 

nostic  measure,  viii.  209 

viii.  164 

Mamma. 

photography  in,  viii.  212 

fresh,   estimated    from   alcoholic. 

diseases  of  the,  i.  686* 

preventive  trephining  in  contusion, 

viii.  163  (note) 

Breath,  i.  695* 

viii.  222 

lightest  human,  on  record  i.  618 

composition  of  the,  vi.  200 

punctured  wounds  of  the  brain. 

minimum  compatible  with  intelli- 

foul, in  nasal  catarrh,  ii.  3  ;    viii. 

viii.  224 

gence,  viii.  164 

259 

recognition  of  centre  sought  for, 

of  a  bull,  viii.  163 

fruity  odor  of,  in  diabetic  coma, 

viii.  211 

of  Broca,  viii.  163 

ii.  254 

recovery  after,  viii.  213 

of  Cuvier,  viii.  163 

offensive,  in  dyspepsia,  ii.  455 

replacement  of  the  bone,  viii.  212 

of  Dante,  viii.  163 

Breath-sounds,  ii.  82 

secondary  operations,  viii.  213 

of  elephants,  viii.  163 

Breathing,  difficult,  ii.  560 

separation  of  the  dura  mater  from 

of  Gambetta,  viii.  163 

physiology  of,  vi.  197  (Fig.) 

the  skull,  viii.  210 

of  gorillas,  viii.  163 

sibilant,  vi.  146 

shaving  the  head,  viii.  209 

of  Liebig,  viii.  163 

sonorous,  vi.  146 

tapping  of  the  lateral  ventricles  as 

of  lions,  viii.  163,  §  283 

Breech  presentation,  management  of, 

a  definite  surgical  procedure 

of  Louis  Agassiz,  viii.  163 

iv.  326  (Fig.) 

in   meningitis   with    effusion. 

of  marmosets,  viii.  163 

use  of  forceps  in,  iii.  229 

and  especially  in    tubercular 

of  porpoises,  viii.  163 

Breeding  in  and  in  of  animals,  ii.  275 

meningitis,  viii.  229 

of  Schiller,  viii.  163 

Breeze-flies,  v.  753 

topography  of  the  brain,  viii.  202 

of  sparrows,  viii.  163 

Bregma,  a  guiding-point  in  craniom- 

treatment of  the  wound,  viii.  213 

of  TurgeniefE,  viii.  163 

etry,  ii.  23  ;  viii.  205  (Pig.) 

trephining  for    arrested  develop- 

of whales,  viii.  163 

Bremer,   L.,    on   pneumococcus,  v. 

ment,  viii.  229 

Brainard's  operation  for  the  correc- 
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Brain,  tumors  of  the,  i.  668*  ;  viii. 

tion  of  the  deformity  in  bony 

on  the  female  breast,  i.  685 

218 

anchylosis  of  the  knee.     The 

on  the  sense  of  smell,  vi.  487 

and  abscess,  differential  diagnosis. 

newly  formed  bone  is  drilled 

on  the  sense  of  taste,  vi.  739 

viii.  215 

subcutaneously  in  various  di- 

Brewers, diseases  of,  v.  276 

and  cerebral  haemorrhage,  diagno- 

rections and  then  broken  by 

Brian^on  manna,  iv.  641 

sis  of,  i.  679 

manual    force.       Devised   by 

Bribosia's  operation,  v.  195 

and  general  paralysis,  diagnosis  of. 

Professor    Brainard,   of   Chi- 

Brick-kilns, nuisance  from,  vii.  204 

i.  679 

cago.    %e,e  The  American  Jour- 

Bricklayers, diseases  of,  v.  276 

and  hydrocephalus,    diagnosis  of. 

nal  of  tlie  Medical  Sciences,  vol. 

Bridge,  Norman,  on  diarrhoea,  ii.  431 

i.679 

Iv.     1868. 

on  gonorrhceal  rheumatism,  vi.  214 

and  locomotor  ataxy,  diagnosis  of. 

Bran  baths,  i.  464 

on  headache,  iii.  514 

i.  679 

Brancardier,  the,  vii.  223  (Fig.) 

on  intestinal  colic,  ii.  231 

and  multiple  cerebro-spinal  sclero- 

Branchial arches,  iii.  4  (Fig.) 

Bridging  convolution,  viii.  159  (note). 

sis,  diagnosis  of,  i.  679 

Branchial  clefts,  iii.  4  (Fig.) 

See  Oyral  isthmus. 

and  softening,  diagnosis  of,  i.  679 

Branchial  cysts,  i.  680* 

Briggs,  Charles  S.,  on  injuries  and 

causes,  viii.  218 

and  affections  of  the  lymphatics, 

diseases  of  the  jaws,  iv.  240 

cholesteatoma,  ii.  137 

diagnosis  of,  i.  684 

Brighton,  England,  i.  696* 

complicating  lesions,  i.  680 

and  aneurism,  diagnosis  of,  i.  683 

Bright's  disease,  iv.  275  ;  v.  195.    See 

diagnosis,  viii.  219 

and  fistulee,  v.  121 

also  Kidneys  and  Nepliritis. 

diagnosis  of  the  site,  nature,  size, 

and  angioma,  diagnosis  of,  i.  683 

acute,  lesions  of,  iv.  287 

etc.,  viii.  220 

atheromatous,  i.  681 

and  idiopathic  anaemia,  differential 

diflferential  diagnosis  of,  i.  678 

haemato-,  i.  683 

diagnosis  of,  i.  186 

diffuse  symptoms  in,  i.  668 

mucous,  i.  681 

blindness  in,  i.  537 

disturbance  of  language  in,  viii.  218 

prognosis  of,  i.  684 

chronic,  iv.  278 

eye-symptoms  in,  viii.  218 

serous,  i.  682 

chronic  hsemorrhagic,  iv.  278 

focal  symptoms  in,  i.  671 

treatment,  i.  684 

classification  of,  iv,  291 

latent,  i.  678 

Branchial  fistulaa  and  cysts,  v.  121 

diaphoretics  in,  ii.  425 

lesions  of  mobility  in,  i.  671 

Branchial  plexus,   nerves  of,  i.  456 

dropsy  in,  ii.  535 

lesions  of  the  special  senses  in,  i. 

(Fig.) 

headache  in,  iii.  517 

675 

Brandy,  vii.  778  ■ 

neuralgia  in,  v.  153 

pathological  anatomy  of,  i.  680 

adulteration  of,  iii.  204 

nitroglycerine  in,  i.  574 

percentage  of  recovery  after  opera- 

Brasdor's   method  of    treatment  of 

ophthalmoscopy  in,  v.  318 

tion,  viii.  221 

aneurism,  i.  212 

salines  in,  ii.  521 

prognosis,  i.  680 ;  viii.  220 

Brasdor's  operation,  v.  195 

uroemic  symptoms  in,  vii.  391 

surface  temperature  of  the  head  in. 

Brass  cooking-vessels,  danger  of,  ii. 

varieties  of,  iv.  275 

viii.  219 

291 

"  without  nephritis,"  iv.  281 

symptoms,  i.  668  ;  viii.  218 

Brass-founders,  diseases  of,  v.  276 

Brimstone  agaric,  iii.  283 

treatment  of,  i.  680 ;  viii.  220 

Brassica,  vi.  147 

Briquet's  ataxia,  v.  195 

varieties,  viii.  218 

alba,  V.  76 

Brisement  force  in  anchylosis,  i.  201 

varying  symptoms  of,  according  to 

napus,  V,  77 

in  the  treatment  of  club-foot,  ii. 

location,  i.  677 

nigra,  v.  75  (Fig.) 

211  (Fig.) 
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Bronchial  plexus,  viii.  406 

Brucia,  toxicology  of,  i.  710* 

alents  of,  in  the  metric  nomen- 

Bronchiectasis, climates  suitable  for 

Brucine,  v.  269 

clature,  iv.  752 

the  treatment  of,  iii.  533 

Briicke  lens,  iv.  777 

Broad  condylom;i,  ii.  361 

sputum  of,  ii.  315 

Brucke's  Berlin  blue  mass  for  inject- 

Broad ligaments,  cysts  of  the,  i.  24 

Bronchioles,  i.  699 

ing,  iii.  682 

Broca,  brain-weight  of,  viii.  163 

Bronchiolitis,  acute,  i.  704 

Briicke's  red  mass  for  injecting,  iii, 

Broca's  area  in  the  cerebral  cortex. 

Bronchitis,  i.  701* 

683 

ii.  34  (Fig.) 

acute,  diagnosis,  i.  703 

Bruen,  Edward  Tunis,  on  inflamma- 

Broca's convolution,  methods  of  lo- 

etiology" i.  703 

tion  of  the  pericardium,  v.  573 

cating,  vlii.  206 

pathology,  i.  703 

Bruit,  aneurismal,  ii.  90 

Broca's  cephalometer,  ii.  32 

symptoms,  i.  701 

Bruit  du  diable,  in  chlorosis,  ii.  106 

Brodie's  knee,  v.  195 

treatment,  i.  703 

Brunner's  glands,  iv.  173 

Broken-wing  fever,  ii.  395 

and  croup,  diagnosis  of,  ii.  343 

Brunonian  movements  in  saliva,  iv. 

Bromal  hydrate,  i.  696* 

capillary,  i.  704  ;  v.  725,  732  (Fig.) 

777  ;   vi.  330 

Bromhydric  acid,  iii.  725 

and  atelectasis,  differential  diag- 

Brush, Edward  N.,  on  epileptic  in- 

Bromides, i.  696* 

nosis  of,  i.  409 

sanity,  iv.  83 

eruption  due  to,  ii.  411 

chronic,  i.  706 

on   hypochondriacal   insanity,  iv. 

hypnotic  action  of,  iii.  787 

etiology,  i.  708 

Ill 

medicinally  used,  i.  697 

in  the  etiology  of  cirrhosis,  ii. 

on  hysterical  insanity,  iv.  113 

of  ammonium,  i.  698 

175 

on  idiocy,  iv.  88 

of  calcium,  i.  698 

pathological  anatomy,  i.  707 

Brushmakers,  diseases  of,  v.  376 

of  lithium,  i.  698 

symptoms,  i.  706 

Bryant,   Joseph   D.,  on   injuries  to 

of  potassium,  i.  697  ;  ii.  678 ;  v.  37 

treatment,  i.  708 

joints,  iv.  354 

of  sodium,  i.  698 

complicating  whooping-cough,  viL 

on  movable  bodies  in  joints,  iv.  260 

of  zinc,  viii.  75 

750 

on  wounds  of  the  intestines,  iv.  193 

properties  of,  i.  696 

convulsiva,  vii.  749 

Bryant's  apparatus  for  hip-disease,  v. 

therapeutics  of.  i.  697 

inhalations  in,  iv.  40 

378  (Fig.) 

Bromidrosis,  i.  698* 

pain  in,  v.  454 

Bryant's  method,  v.  195 

feigned,  iii.  59 

remedies  for,  il.  316 

Bryant's  triangle,  v.  195 

Bromine,  i.  699* 

sputum  of,  ii.  315,  769 

Bryce,  Peter  H.,  on  climatic  relations 

antiseptic  efficacy  of,  i.  253 

Bronchocele,  iii.  350 ;  v.  117 

of  consumption,  ii.  191 

caustic  action  of,  ii.  7 

Bronchocephalitis,  vii.  749 

on  diet,  ii.  441  . 

chloride  of,  i.  699 

Broncho-pneumonia,  v.  735  (Fig.) 

on  State  medicine,  vi.  630 

germicidal  action  of,  iii.  333 

caseous,  vii.  .301 

on  zymotic  diseases,  viii.  76 

in  antiseptic  surgery,  i.  262 

chronic,  v.  731 

Bryce's  test,  v.  195 

skin  eruption  caused  by,  ii.  411 

disseminated,  v.  729,  733 

Bryonia,  i.  711 

Bromine  chloride,  i.  699* 

emphysema  accompanying,  v.  731 

alba,  i.  711 

Bromism,  i.  696 

etiology,  v.  731 

dioica,  i.  711  (Fig.) ;  ii.  335 

Bromoform,  i.  699* 

following  chronic  bronchitis,  i.  707 

Bryonin,  i.  711 

Bromum,  i.  699 

lobar,  V.  730,  733 

Bryony,  i.  711*  (Fig.) 

Bronchi,  cartilages  of,  i.  699 

pathological  anatomy,  v.  736 

Bubbles  seen  under  the  microscope, 

external  fibrous  layer,  i.  699 

prognosis,  v.  734 

iv.  781  (Fig.) 

foreign  bodies  in,  i.  99 

resolution,  v.  731 

Bubo,  i.  711*  ;  ii.  62 

histology  of,  i.  699 

symptoms,  v.  733 

definition,  i.  711 

inflammation  of,  i.  701 

synonyms,  v.  725 

etiology,  i.  713 

internal  elastic  layer,  i.  700 

treatment,  v.  734 

idiopathic,  i.  713 

lymphatic  vessels  of,  i.  700 ;  viii. 

Bronchorrhoea,  inhalations  in,  iv.  40 

in  gonorrhoea,  iii.  362 

405  (Fig.) 

Brondgeest's  pansphygmograph,  vi. 

non-venereal,  i.  713 

measurements  of,  vii.  659 

537  (Fig.) 

pathological  anatomy,  i.  711 

medication  of,  iv.  688 

Bronson,  Edward  B.,  on  chancre,  ii. 

primary,  i,  713 

minute  anatomy  of,  i.  699*  (Fig.) 

58 

simple,  i.  713 

mucous  membrane  of,  i.  700 

on  salivation,  vi.  351 

symptoms,  i.  713 

muscular  layer  of,  i.  700 

Bronzed   skin   disease,   i.   74*.     See 

syphilitic,  i.  714 

nerve  supply,  i.  700 

Addison's  disease. 

treatment  of,  i.  714 

structure  ot,  i.  699 

Brooks,  W.  K. ,  on  evolution,  ii.  736 

varieties  of,  i.  713 

syphilis  of,  iv.  445  ;  vi.  733 

Broom,  i.  709* 

venereal,  i.  713 

vascular  supply,  i.  700 

diuretic  action  of,  ii.  533 

virulent,  i.  714 

Bronchia,  i.  699 

Broom  tops,  vi.  390 

Bubon  d'emblee,  i.  713 

Bronchial  arteries,  i.  700 

Brougham  for  physicians'  use,  vii. 

Buccal  cleft,  iii.  5  (Fig.) 

Bronchial  breathing,  ii.  83 

603 

Buccal  nerve,  ii.  337 

Bronchial  lymphatic  glands,  iv.  584  ; 

Brow  presentation,  management  of, 

Buccal  region,  topography  of,  iii.  14 

viii.  406 

iv.  336 

Buck,  Albert  H. ,  on  general  thera- 

albuminoid   degeneration    of,    iv. 

Brown,  Dillon,  on  superfoetation,  vi. 

peutics  of  the  ear,  ii.  579 

585 

687 

on  helicotrema,  iii.  603 

cancer  of,  iv.  584 

Brown,  Elizabeth  Stow,  on  Alexan- 

on mastoid  operations,  iv.  669 

diseases  of,  iv.  584 

der's  operation,  vii.  459 

on  medical  otology,  v.  397 

classification,  iv.  584 

Brown  atrophy  of  the  heart,  iii.  557 

Buck  moth,  v.  757 

etiology,  iv.  585 

Brown  mixture,  v.  335 

Buck's  extension,  ii.  773  (Fig.)  ;  iii. 

history,  iv.  584 

Browne's  method,  v.  195 

341  (Fia.) ;  V.  195 

pathology,  iv.  584 

Brownian  movements  in  saliva,  iv. 

Buckbean,  i.  716*  ;  iii.  331 

physical  signs,  iv.  586 

777  ;  vi.  330 

Buckthorn,  i.  716*  (Fig.) 

prognosis,  iv.  586 

Browning,  William,  on  Pacchionian 

in  constipation,  ii.  380 

symptoms,  iv.  585 

bodies,  viii.  194 

Buckwheat,  i.  505  ;  vi.  325 

treatment,  iv.  586 

on  vessels  of  the  brain,  viii.  331 

Buchanan's  method,  v.  195 

inflammation  of,  iv.  584 

Brown-Sequard's    sesthesiometer,    i. 

Buchu,  i,  716*  (Fig.) 

pigmentation  of,  iv.  584 

84  (Fig.) 

Buda,  V.  391 

syphilis  of,  iv.  585 

Brown-Sequard's  paralysis,  v.   195  ; 

Budding,  i.  717*  (Fig.) 
of  cells,  viii.  439  (Fig.) 

tubercle  of,  iv.  584 

vi.  583 

Bronchial  haemorrhage,  iii.  464 

Brownsville,  i.  710  (Chart) 

Budd's  jaundice,  v.  196 
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Buffalo  (Catoosa)  spring,  analysis  of, 

ii.  4 
BuflEalo  gnats,  v.  754 
Buffalo  Lithia  Springs,  Va. ,  i.  718* 
Buffed  gilled  agaric,  iii.  375  (Fig.) 
Buffer  accidents,  i.  14 
Buggy  for  physicians'  use,  vii.  602 
Bugle,  i.  718* 
Bugleweed,  i.  718 
Bugloss,  i.  606,  718* 
Bugs,  V.  750 
Bulb,  artery  of  the,  anomalies  of,  1. 

355 
Bulb,  olfactory,  viii.  134 
Bulbo-cavernosus  muscle,  anomalies 

of,  V.  54 
Bulkley,  L.  Duncan,  on  atrophy  of 
the  skin,  vi.  454 
on  dermatalgia,  ii.  406 
on  favus,  iii.  49 
on  keloid,  iv.  266 
on  scabies,  vi.  295 
Bull,  brain-weight  of,  viii.  163 
Bull,    Charles   Stedman,  on  field  of 
vision,  vii.  659 
on  vitreous   body  or   humor,  vii. 
678 
Bulla,  i.  538 

Bullard,    William    N.,    on    sesthesl- 
ometer,  i.  83 
on  anaemia  of  the  brain,  i.  612 
on  effects  of  lightning,  Iv.  497 
on  lesions  of  the  corpora  quadri- 

gemina,  ii.  304 
on  metalloscopy   and    metallothe- 

rapy,  iv.  749 
on  tendon  reflex,  vi.  768 
on  the  dynamometer,  ii.  544 
on  the  hypoglossal  nerve,  iii.  796 
Buller,  Frank,  on  congenital  defects, 
diseases,    and  injuries   of  the 
auditory  canal,  i.  418 
on  diseases  of  the  cornea,  ii.  293 
on  diseases  of  the  sclera,  vi.  353 
Bullets,  viii.  8  (Fig.) 

explosive,  wounds  from,  viii.  9 
Bullock's  microtome,  iii.  669  (Fig.) 
Bullous  erysipelas,  ii.  719 
Bullous  keratitis,  ii.  295 
Bull-snake,  vi.  173 
Bully's  toilet  vinegar,  ii.  308 
Bundled  stump  mushroom,  iii.  283 
Buugarus  caeruleus,  vi.  174 

fasciatus,  vi.  174 
Bunion,  iii.  484 
Bunt,  iii.  265 

Buphthalmus,  congenital,  vi.  354 
Burdach,  column  of,   vi.  539 ;  viii. 

483  (Fig.) 
Burdock,  i.  718*  ;  ii.  58 
Burgundy  pitch,  v.  691  ;  vii.  334 
Burgundy  wines,  vii.  773 
Burial,  i.  719* 
dangers  of,  ii.  332 
law  of,  i.  720* 
of  living  persons,  i.  720 
sanitary  inspection  of,  vi.  270 
Burlington,  Vt.,  i.  721*  (Chart) 
Burnet  root,  i.  722* 
Burnett,  Charles  H.,  on  anatomy  of 
the   tympanic   membrane  and 
ossicles,  vii,  334 
on  diseases  of  the  auditory  nerve, 
i.  437 
Burnett's  disinfecting  fluid  (solution 

of  zinc  chloride),  ii.  6,  406 
Burns  and  scalds,  i.  723* 
classification  of,  i.  732 
coma  in,  ii.  355 


Burns  and  scalds  (continued) : 

complications,  i.  733 

deformities  following,  i.   323  :  ii. 
158  ;  iii.  157  (Fig.) 

from  lightning,  iv.  499 

intestinal  ulcers  following,  vii.  382 

prognosis,  i.  732 

symptoms,  i.  733 

treatment,  i.  733 
V.  Burow's  operation,  v.  196 
Burq's  dynamometer,  ii.  544  (Fig.) 
Burq's  vaccinator,  vii.  518  (Fig.) 
Burring,  vi.  617 
Bursa   pharyngea,  neuroses   of  the, 

viii.  425 
Bursa;,  i.  734*  (Fig.) 

about  the  shoulder,  vi.  446  (Fig.) 

list  of,  i.  735 

of  the  ankle,  i.  739 

of  the  elbow,  i.  737 

of  the  foot,  i.  739 

of  the  hand,  i.  737 

of  the  head,  i.  735 

of  the  hip,  i.  728 

of  the  knee,  i.  728  ;  iv.  315 

of  the  neck,  i.  725 

of  the  shoulder,  i.  736;  vi.  446 

of  the  trunk,  i  736 

of  the  wrist,  i.  737 

subcutaneous,  enlargement  of,  ill. 
774 

ulnar,  1.  317 
Bursas  phrenico-hepaticse,  v.  605 
Bursitis,  i.  724 

at  elbow,  i.  319 

counter-irritation  in,  ii.  317 

leading  to  joint-disease,  viii.  339 

prsepatellar,  v.  531 

syphilitic,  vi.  730 
Burying  alive,  i.  720 
Busch's  method  for  the  relief  of  Du- 
puytren's  contraction,  iii.  163 
Busey,   Samuel  C. ,  on  diseases  and 
injuries  of  the  absorbent  sys- 
tem, viii.  81 
Bushwoman,  fissures  of  a,  viii.  163 
Butane,  vi.  316 
Butchers,  diseases  of,  v.  876 
Butea  frondosa,  iv.  313  ;  vi.  390 
Buthuscarolinianus,  v.  748  (Fig.) 
Butter,  i.  730*  ;  v.  5 

adulteration  of,  iii.  300 

and  eggs,  iii.  333 
Butter  of  antimony,  i.  347 

of  cacao,  i.  731 

of  zinc,  viii.  75 
Butterflies,  v.  756  (Pig.) 
Butterfly  weed,  v.  "734 
Buttermilk,  v.  5,  7 
Butternut,  i.  730* 
Butter-weed,  iii.  165 
Button,  Biskra,  Bombay  etc.,  i.  106 
Button  bush,  ii.  166 
Button-hole  operation  on  the  urethra, 

i.  518  (Fig.) 
Button-makers,  diseases  of,  v.  377 
Butyl  chloral  hydrate,  i.  730* 

hypnotic  action  of,  iii.  786 
Butyric  acid,   germicidal  action  of, 
iii.  333 

in  cod-liver  oil,  ii.  321 

normal,  i.  60 

transformation  of  lactic  acid  into; 
vi.  113 
Butyric  fermentation,  bacillus  of,  ii. 
284 

Pasteur's  discovery  of,  iii.  63 
Buxine,  i.  497,  609  ;  v.  518 
Buxus  sempervirens,  i.  609 


Byers,   J.    Wellington,   on    diseases 
and   injuries   of  the   coracoid 
process,  vi.  297 
on  influence  of  race  and  nationality 
upon  disease,  viii.  428 

Byford,  William  H.,  on  extra-ute- 
rine pregnancy,  ii.  775 

Byrne's  method  of  reducing  inver- 
sion of  the  uterus,  v.  196  ;  vii. 
495 

Byssus,  iii.  357 


Cabbage,  red,  i.  731* 

for  staining  tissues,  iii.  676 
Cabinet-makers,  diseases  of,  v.  277 
Cabot,  Arthur  T.,  on  bladder  of  the 
male,  i.  507 

on  litholapaxy,  iv.  511 

on  lithotomy,  iv.  515 

on  supra-pubic  cystotomy,  viii.  500 

on  the  prostate  gland,  vi.  89 
Cacao,  butter  of,  i.  731 

confusion  of,  with  coca,  ii.  319 
Cachets  de  pain,  ii.  165 
Cachexia  africana,  i.  396 

malarial,  iv.  149 

saturnine,  iv.  464 

strumipriva,  viii.  548 
Cacolets,  iii.  143  (Fig.) 
Cactus,  ii.  220 
Cacumen   of   cerebellum,    viii.    126 

(Fig.) 
"  Cadaver  tubercle,"  ii.  516 
Cadaveric  infection,  ii.  515 
Cadaverine,  vi.  61 
Cade,  oil  of,  i.  732* 
Cadmium,  i.  732* 

poisoning  by,  i.  732* 

sulphate,  i.  733 
Caduca,  ii.  388  (Fig.) 
Csecitas,  i.  532 
Csecum,  iv.  173  (Fig.) 

and  appendix,  diseases  of,  i.  733* 

hernia  of,  i.  735 

lesions  of,  in  dysentery,  ii.  550 

lymphatic  vessels  of,  viii.  399 

measurements  of,  vii.  658 

structural   peculiarities    and   ana- 
tomical relations  of  the,  i.  9 
Csesarean  section,  i.  735*  (Fig.) 

after-treatment,  i.  739 

history  of,  i.  735 

indications  for,  i.  736 

modifications  of,  i.  736 

operation  of,  i.  737 

prognosis,  i.  739 

statistics  of,  i.  736 
Caffeine,  i.  72,  740*  ;  ii.  333  ;  viii.  515 

as  a  diuretic,  ii.  534 

hypodermatic  use  of,  iii.  795 
Caffeo-tannic  acid,  ii.  223 
Cairo,  climate  of,  ii.  640 
Caisson  disease,  i,  741*  ;  ii.  170 
Cajeput,  oil  of,  i.  741*  (Pig.) ;  ii.  196 

in  cholera,  ii.  134 
Cajuputene,  i.  743 
Calabar  bean,  i.  743* (Fig.);  vi.  390 

as  a  motor  depressant,  v.  37 
Calamine,  viii.  75 
Calamintha  officinalis,  i.  460 
Calamus,  iii.  165  (Fig.) 

draco,  i.  304  ;  ii.  527 

rotang,  i.  304 
Calberla's  method  of  imbedding  in 

egg-emulsion,  iii.  673 
Calcaneo-varus  and  valgus,  talipes, 

ii.  306 
Calcaneum,  fracture  of,  iii,  354 
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Calcaneus,  talipes,  ii.  204  (Fig.) 
Calcar,  viii.  142,  150  (Pig.) 
Calcareous  mineral  waters,  i.  463 
Calcariae  fissure,  viii.  150  (Pig.) 
Calceolaria,  iii.  233 
Calcic  carbonate,  1.  746 
carbonates,  calculi  formed  of,  ii. 

259 
hydroxide,  i.  745 
monoxide,  i.  745 
orthopbosphate,  1.  747 
phosphate,  normal,  i.  747 
sulphate,  i.  747 
Calcification,  i.  748*  (Pig.) 
causes,  1.  743 
definition,  i.  743 
in  the  production  of  concretions, 

ii.  256 
of  cyst  membrane,  ii.  854 
physical  cliaracteristics,  i.  745 
results,  i.  745 
Calcium,  i.  745* 
bromide  of,  i.  698 
carbonate,  antidotal  value  of,  1.  243 
chloride,  ii.  100 
antiseptic  efficacy  of,  i.  255 
germicidal  action  of,  iii.  323 
hydrate,  antidotal  value  of,  i.  243 
hypophosphite  of,  iii.  799 
in  urine,  vii.  420 
oxalate  crystals,  vii.  438  (Pig.) 
phosphate,   microscopical   appear- 
ance of,  iv.  802  (Pig.) 
precipitated  carbonate  of,  i.  746 
precipitated  phosphate  of,  i.  747 
sulphide,  vi.  681 
Calculi,  ii.  256 
biliary,  ii.  256 ;  iii.  292 ;  iv.  560. 

See  Gall-Ktones. 
cutaneous,  i.  747* 

following  milium,  v.  2 
hepatic,  iv.  560.     See  Gall-stones. 
in  the  frontal  sinuses,  iii.  261 
in  the  parotid  gland,  v.  519 
in  the  receptaculum  chyli,  viii.  82 

(Fig.) 
lachrymal,  iv.  367 
pancreatic,  v.  487 
prostatic,  vi.  52 
renal,  i.  19  ;  iii.  383  ;  viii.  559 
tonsillary,  i.  98 
urethral,  vii.  392 
vesical,  i.  515  ;  ii.  257 
diagnosis,  i.  516 
dystocia  from,  iv.  340 
in  the  female,  i.  526  (Fig.) 
prophylaxis,  i.  516 
relative    advantages   of  cutting 

and  crushing,  iv.  527 
resulting  f lom  enlarged  prostate, 

vi.  47 
solution  of,  by  maizenic  acid,  ii. 

301 
supra-pubic   operation  for,  viii. 

500  (Pig.) 
symptoms,  i.  515  ;  iv.  523 
treatment,  i.  516 
treatment  of,  by  litholapaxy,  iv. 

511 
treatment  of,  by  lithotomy,  iv. 

515 
treatment  of,  by  lithotrity,  iv. 

518 
treatment    of,    bj^    supra-pubic 
operation,  viii.  500  (Pig.) 
Caledonia  Springs,  i.  747*  ;  iv.  694 
Calendula  officinalis,  ii.  58  ;  iv.  642 
in  chronic  nasal  catarrh,  viii.  274 
Calendulin,  iv.  642 


Calf  of  the  leg,  iv.  467 
Calicocca  ipecacuanha,  iv.  207 
California  rattlesnake,  vi.  166 
California  Seltzer  Springs,  i.  748* 
Calisaya,  ii.  160  (Pig.) 
Calistoga  Hot  Springs,  i.  748* 
Callisen's  operation,  v.  196 
Callitris  quadrivalvis,   iv.   265  ;  vi. 

257  ;  vii.  334 
Callosal  artery,  viii.  234 
Callosal  eminence,  viii.   148   (Fig.), 

150  (Fig.) 
Callosal  fissure,  viii.  150  (Pig.) 
Callosal  gyre,  viii.  152  (Fig.) 
Callosal  vein,  viii.  238 
Callositas,  or  callosity  (corn),  i.  748*; 

ii.  178 
Callosum,  viii.  137  (Fig.),  174 

absence  of,  viii.  190 

relation  to  paracoele,  viii.  138 
Callus,   external,   in    the    repair   of 
arteries,  i.  362  (Pig.) 

in  the  union  of  fractures,  iii.  287 
Calomel,  iv.  739  ;  vi.  102 

as  a  cholagogue,  ii.  Ill 

eruption  caused  by,  ii.  413 

stools,  cause  of  the  color  of,  iv.  739 
Caloplenus     differentialis,     v.     758 

(Fig.) 
Calor,  iv.  21 

Calorification,    effects  of  nerve  in- 
juries upon,  viii.  18 
Calorimetry,  iii.  596 
Calotropus  procera,  v.  725 
Calumba,  ii.  250  (Fig.) 
Calurus  auriceps,  ii.  248 
Calves'  fat,  iii.  43 
Calvities,  i.  122 
Calx,  i.  745 

chlorata,  ii.  101 
Cambogia,  iii.  296 
Camel-fat,  iii.  43 
Camelina  sativa,  v.  77 
Camellia  thea,  viii.  514  (Fig.) 
Camera  for   photo-micrography,  v. 

654  (Pig.) 
Cammann,  Donald  'M.,  on  abscess  of 
the  lungs,  iv.  583 

on  auscultatory  percussion,  i.  449 

on  emphysema  of  the  lungs,  iv.  587 

on  hyperemia  of  the  lungs,  iv.  589 

on  cedema  of  the  lungs,  iv.  596 

on  stethoscopes,  vi.  626 
Cammann's  binaural  hydrophone,  vi. 
628  (Pig.) 

binaural  stethoscope,  vi.  627  (Fig.) 
Camp  fever,  i.  339  ;  iii.  95 
Camphor,  i.  748*  (Fig.) 

germicidal  action  of,  iii.  323 

in  cholera,  ii.  133 
Camphora  officinarum,  i.  748 
Camphorated  tincture  of  opium,  v. 

825 
Campimeter,  vii.  660  (Pig.) 
Camjjs,  h}'giene  of,  iii.  759  (Fig.) 
Canada  balsam,  iii.  164  ;  vii.  334 

mounting  in,  iii.  686  (Pig.) 
Canada  pitch,  v.  691 
Canada,  schools  for  deaf-mutes  in, 

ii.  375 
Canadian  moonseed,  v.  20 
Canal,  auditory,  i.  417  (Fig.).     See 
Auditory  canal. 

inguinal,  iii.  390  (Fig.) 
Canaliculi  of  bone,  i.  600  (Fig.) 
Canaliculus     lachrymalis,     foreign 
bodies  in,  iv.  369 

slitting  of,  iv.  368 

tumors  of  the,  ii.  814 


Canalis  centralis  modioli,  ii.  563 

cochlearis,  ii.  568 

ganglionaris,  ii.  563 

hyaloideus  of  the  vitreous  body, 
vi.  853 

reuniens,  ii.  563 

spiralis  modioli,  ii.  563 
Canals,  Haversian,  i.  599  (Pig.) 

semicircular,  ii.  563  (Fig.) 
function  of,  iii.  544 
Canarium  commune,  v.  98 
Cancer.     See  Carcinoma. 
Cancer  aquaticus,  vi.  653 
Cancer  juice,  i.  778 
Cancroid,  i.  771 
Cancrum  oris,  iii.  301 ;  vi.  658 
Candy,  adulteration  of,  iii.  200 
Cane-sugar,  vi.  674 

conversion   of,    into    grape-sugar, 
iii.  63 
Canella  alba,  i.  749 
Canella  bark,  i.  749* 
Canine  teeth,  vi.  742,  745  (Pig.) 
Canister-shot,  viii.  8 
Canities,  i.  750* 
Canna  arundinacea,  iii.  330 
Cannabin,  iii.  614 
Canabinin,  iii.  614 
Cannabis  americana,  iii.  614 

indica,  iii.  613  (Fig.) 
action   of,   in    lowering    blood- 
pressure,  i.  574 
as  an  emmenagogue,  ii.  677 
hypnotic  action  of,  iii.  788 

sativa,  iii.  613  (Pig.) 
Canned  f ood , contamination  of,  iii. 202 
Cannes,  viii.  453 
Cannibal  bug,  v.  752  (Pig.) 
Canning  of  fruits,  iii.  62 
Cannon-balls,  woimds  by,  viii.  10 
Cannula,  chemise,  iv.  517  (Fig.) 
Cannulee,  tracheal,  vii.  174  (Pig.) 
Caiion  City  Springs,  i.  750* 
Canon  law  in  relation  to  marriage, 

ii.  273 
Canquoin's  paste  (nitric  acid  and  saf- 
fron), ii.  5 
Canquoin's  paste  (zinc  chloride  and 
plaster-of -Paris  or  flour),  ii.  7 

in  the  treatment  of  chancre,  ii.  65 
Cantani's  diet,  v.  196 
Cantelopes,  ii.  235 
Cantharellus,  iii.  271  (Pig.) 

auranticus,  iii.  283 

cibarius,  iii.  279,  284 
Cautharidal  collodion,  ii.  312 
Cantharides,  anamnesia  in  poisoning 
by,  ii.  278 

as  an  emmenagogue,  ii.  676 
Cantharides-fat,  iii.  48 
Cantharis  vesicatoria,  v.  757  ;  vi.  500 
(Fig.) 

vittata,  vi.  501 
Canthoplasty,  ii.  792 
Caoutchouc,  i.  750* 

composition  of,  i.  751 

description  of,  i.  751 

history  of,  i.  751 

preparation  of,  i.  751 

sources  of,  i.  750 

uses  of,  i.  751 
Capacity  of  the  skull,  measurement 

of,  ii.  24  (Fig.) 
Cape  May,  i.  752*  (Chart) 
Capelina,  i.  470 
Capillaries,  i.  591 

blood-propelling  action  of,  i.  566 

circulation  in  the,  iv.  18 

velocity  of  blood-current  in,  i.  566 
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Calcaneus. 
Cardinal  veins. 

Capillary,  artificial,  used  in  the 

nu- 

Carbonate  (continued) : 

Carcinoma  (continued)  : 

meration  of   red    blood - 

cor- 

of  lead,  iv.  461 

of  the  liver,  i.  16  ;  iv.  574 

puscles,  i.  544  (Fig.) 

of  lithium,  iv.  511 

of  the  lower  jaw,  iv.  250 

Capillary  hsemorrliage,  iii.  472 

of  magnesium,  iv.  616 

of  the  mamma,  i.  693 

Capistrum,  i.  470 

of  potassium,  v.  793 

of  the  mouth,  supposed  influence 

Capitellum  humeri,  ii.  644  (Fig.) 
Capon  Springs,  W.  Va.,  i.  755* 
Capric  acid,  i.  60 

of  zinc,  viii.  75 

of  the  tolsacco  habit  in  caus- 

Carbonates, alkaline,  antidotal  value 

ing,  viii.  553 

of,  i.  242 

of  the  omentum,  i.  22 

Caprinic  acid  in  cocoa-nut  oil,  ii. 

321 

calculi  formed  of,  ii.  259 

of  the  orbit,  ii.  813 

Caproic  acid,  i.  60 

Carbonic  acid  gas,  i.  761 

of  the  ovary,  i.  23  ;  v.  415 

Caprylic  acid,  i.  60 

in  the  air,  i.  92 

of  the  pancreas,  i.  21  ;  v.  485 

in  cocoa-nut  oil,  ii.  231 

detection  of,  i.  94 

of  the  parotid  gland,  v.  520 

Capsaicin,  i.  486  ;  v.  570 

Carbonic  acid  water,  i.  461,  763* 

of  the  pharynx,  v.  638 

Capsicin,  v.  570 

Carbonic  anhydride,  i.  761 

of  the  pylorus,  operation  for,  vi. 

Capsicum  annuum,   i.  486 ;    v. 

570 

Carbonic  disulphide,  i.  763* 

115  (Fig.) 

(Fig.) 

Carbonic  oxide,  i.  759 

of  the  rectum,  i.  283 

as  an  emmenagogue,  ii.  678 

germicidal  action  of,  iii.  824 

of  the  spleen,  i.  21  ;  vi.  604 

fastigiatum,  i.  486  ;  v.  569 

in  the  air,  i.  95 

of  the    stomach,    i.    17,   776  ;    vi. 

Capsula,  ii.  305  ;  viii.  135  (Fig.) 

poisoning,   abdominal    congestion 

648 

Capsule,  external,  of  brain,  viii. 

161 

in,  ii.  171 

and  dyspepsia,  differential  diag- 

(Fig.) 

Carbonic  tetrachloride,,  i.  763* 

nosis  of,  ii.  459 

Capsule,  internal,  viii.  135, 173 

Carbonous  oxide,  i.  759 

clinical  history,  vi.  649 

lesions  of,  ii.  28  (Fig.) 

Carbuncle,  i.  764* 

diagnosis,  vi.  650 

of  a  cyst,  ii.  353 

counter-irritation  in,  ii.  317 

etiology,  vi.  649 

opening  of,  in  cataract  operat 

ion, 

diagnosis,  i.  764 

frequency,  vi.  648 

i.  802 

explanation  of  peculiarities  of,  ii. 

morbid  anatomy,  vi.  649 

Capsules,  iv.  699 

252  (Fig.) 

operations  for,  iii.  304  ;  vi.  115 

Caput  gallinaginis,  vi.  39 

pathology,  i.  764 

('"'S-)      .       .   „,, 

gelatinosum,  viii.  479  (Fig.),  480 

prognosis,  i.  765 

pathogenesis,  vi.  o48 

medusas,  i.  383 

symptoms,  i.  764 

prognosis,  vi.  651 

obstipum,  vii.  153  (Fig.) 

treatment,  i.  765 

treatment,  vi.  651 

of  caudatum,  viii.  135  (Fig.) 

Carbunculus  contagiosus,  i.  237 

of  the  testicle,  i.  779 

quadratum,  vi.  227 

Carcinoma,  alveolar,  i.  769,  771 

of  the  throat,  a  cause  of  dysphagia. 

succedaneum   and  cephalhaemato- 

and  phthisis,  relation  of,  i.  783 

ii.  559 

ma,  differential  diagnosis 

of. 

and  polypus  of  the  ear,  difEerential 

of  the  tongue,  vii.  112,  117 

ii.  21 

diagnosis  of,  ii.  613 

of  the  tonsil,  vii.  148,  150 

CarabidsB,  v.  757 

cells  in  urine,  vii.  441  (Fig.) 

and  tonsillitis,  diagnosis,  vii.  134 

Caraway,  i.  756*  (Fig.) 

chimney-sweeps',  iii.  309  ;  v.  277 

of  the  upper  Jaw,  iv.  243 

constituents  of,  i.  233 

classification  of,  i.  770 

of  the  uterus,  i.   23,  778  ;  vii.   497 

Carbamide,  vii.  410 

colloid,  i.  769,  771 

(Fig.)  ;  viii.  561 

Carbinol,  iv.  751 

coma  in  later  stages  of,  ii.  254 

papillary,  of  the  ovary,  v.  420 

Carbo  animalis,  ii.  75 

cylindrical-cell,  i.  768,  771 

pathological  anatomy,  i.  766*  (Fig.) 

ligni,  ii.  76 

diagnosis  of,  vii.  327 

pathology,  clinical  history,  etc.,  i. 

Carbohydrates,  i.  Ill 

encephaloid,  i.  771 

770*  (Fig.)     _        _ 

in  gastric  digestion,  ii.  466 

statistics  of,  i.  782 

pavement-cell  variety,  i.  7o7 

influence  of,  on  metabolism,  v. 

263 

epithelial,  i.  767,  771 

prognosis  of,  i.  780 

Carboxyheemoglobin,   spectrum 

of. 

definition  of,  iii.  402 

results  of  operation  in,  i.  780 

vi.  520  (Fig.) 

following  condyloma,  ii.  262 

scirrhus,  i.  769,  771 

Carbolic  acid,  i.  756* 

general  considerations  concerning, 

of  the  breast,  i.  777 

as  a  disinfectant,  ii.  479 

i.  782 

of  the  uterus,  i.  778 

caustic  action  of,  ii.  5 

glandular,  i.  768 

statistics  of,  i.  780 

disposition  of,  in  the  body  after 

definition  of,  iii.  402 

simplex,  i.  769,  771 

absorption,  v.  765 

in  a  cicatrix,  ii.  158 

statistics  of,  i.  779 

germicidal  action  of,  iii.  323 

in  the  tympanum,  vii.  370 

types  of,  i.  767  (Fig.) 

in  antiseptic  surgery,  i.  262 

medullary,  i.  771 

Cardamom,  i.  783*  (Fig.) ;  iii.  330 

in  urine,  vii.  415 

statistics  of,  i.  782 

Garden's  amputation,  i.  169 

lotions,  dangers  of,  i.  15 

melanotic,  i.  769  ;  iv.  702 

Garden's  method,  v.  196 

poisoning  by,  i.  61  ;  v.  638 

metastasis  of,  i.  770 

Cardiac  abscess,  pyasmic,  iii.  572 

coma  in,  ii.  255 

of  the  bladder,  i.  22.  510 

action,  functional  changes  in,  iii. 

Carbon,  bisulphide  of,  i.  763 

of  the  brain,  diagnosis  of,  i.  679 

564 

dioxide,  i.  761 

•    of  the  cervix  uteri,  i.  23,  778  ;  vii. 

affections,   climates    suitable    for 

from  gas-lights,  i.  762 

497  ;  viii.  561 

the  treatment  of,  iii.  534 

physiological  action,  i.  761 

of  the  colon,  colectomy  for,  ii.  231 

aneurisms,  iii.  547 

poisoning  by,  i.  762 

colotomy  for,  ii.  248 

angina,  i.  227 

preparation  of,  i.  761 

of  the  conjunctiva,  ii.  807 

atrophy,  iii.  548 

properties  of,  i.  761 

of  the  diaphragm,  ii.  431 

circulation,  obstructed,  relation  of, 

sources  of,  i.  761 

of  the  eyelid,  ii.  806 

to  lymph  stasis,  viii.  85 

tests  for,  i.  763 

of  the  gall-bladder,  iii.  294 

depressants,  i.  783* 

uses  of,  i.  761 

of  the  heart,  iii.  570 

dilatation,  iii.  553 

excretion  of,  v.  261 

of  the  internal  genital  organs,  i.  775 

displacements,  iii.  555 

monoxide,  i.  759 

of  the  intestine,  i.  21,  778  ;  iv.  191 

dropsy,  ii.  534 

in  coal  gas,  ii.  215 

and    intussusception,    diagnosis 

hypertrophy,  iii.  567 

physiological  action,  i.  760 

of,  viii.  322 

movements,  iii.  571  (Fig.) 

properties  of,  i.  759 

colectomy  for,  ii.  231 

muscle,  nerves  of,  v.  67 

sources  of,  i.  760 

colotomy  for,  ii.  248 

thrombosis,  iii.  580 

toxicology  of,  i.  760 

of  the  kidney,  i.  19  ;  iv.  292 

veins,  anomalies  of,  vii.  604 

Carbon,  oxides  of,  i.  759* 

of  the  larynx,  iv.  395  (Fig.) 

Gardialgia,  ii.  456  ;  v.  159 

Carbonate  of  ammonium,  i.  136 

of  the  lip,  plastic  operation  for,  v. 

Cardinal  flower,  iv.  578 

as  an  expectorant,  ii.  767 

707  (Fig.) 

Cardinal  veins,  vii.  605  (Fig.) 
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Cardiogmus  strumosus,  ii.  763  (Fig.) 

Carthamin,  iv.  642 

Castoreura,  iii.  43 

Cardiogram,  vi.  95  (Fig.) 

Carthamus  tinctorius,  Ii.  58  ;  iv.  643  ; 

Castorin,  i.  787 

Cardiographs,  vi.  539  (Fig.) 

vi.  343 

Castration,  iii.  313 

Cardol,  i.  786 

Cartilage,  i.  784*  (Fig.) 

for  the  cure  of  hernia,  iii.  639 

pruriens,  i.  786 

articular,  i.  373 

inguinal,  iii.  309 

Care.     See  Malpractice. 

ulceration  of,  viii.  333 

Casts,  blood,  iv,  799 

Carenia  benedicta,  vii.  61 

arytenoid,  iv.  388  (Pig.) 

bronchial,  ii.  315  ;  iv.  791  (Fig.) 

Carica  papaya,  v.  491 

atrophy  of,  viii.  334 

epithelial,  iv.  799  (Fig.) 

Caries,  dental,  vi.  757  (Fig.) 

bone-formation  in,  i.  600  (Fig.) 

granular,  iv.  799  (Fig.) 

etiology  of,  vi.  758 

chemistry  of,  i.  606 

hyaline,  iv.  799  (Fig.) 

micro-organisms  in,  vi.  759 

cricoid,  iv.  387  (Fig.) 

of  the  air-passages,  ii.  315  ;  iv.  791 

pathology  of,  vi.  757 

degenerative  changes  in,  viii.  334 

(Fig.) 

of  bone,  i.  603 

development  of,  i.  785 

urinary,  vii.  439  (Fig.) 

of  temporal  bone  from  suppurative 

fatty  degeneration  of,  viii.  334 

waxy,  iv.  799  (Fig.) 

otitis  media,  ii.  607 

fibrillary  degeneration  of,  viii.  334 

Catalepsy,  i.  788*  ;  ii.  377 

of  the  mastoid  process,  ii.  614 

flbro-,  i.  785 

ecstatic,  i.  790 

orbital,  v.  361 

fibro-elastic,  i.  785 

epidemic,  i.  790 

spinal,  V.  796  (Fig.) 

hyalin,  i.  784 

idiopathic,  i.  789 

syphilitic,  vi.  730 

hypertrophy  of,  viii.  384 

in  the  insane,  iv,  67 

Carlisle  life-table,  v.  24 

inflammatory  changes  of,  viii.  334 

pathology  of,  i.  791 

Carlsbad,  i.  784* 

movable,  in  Joints,  iv.  360 ;  viii. 

symptoms,  i.  789 

Carmalt,  W.  H. ,  on  panophthalmitis. 

335 

treatment,  i,  791 

V.  489 

otolith-,  ii.  565 

Catalytic  action  of  contagia,  ii.  283 

on  ranula,  vi.  146 

semilunar,  of  the  knee-joint,   iv. 

Catalytics,  i.  135 

on  skin-grafting,  vi.  457 

314 

Catamenia,  iv.  726 

on    sympathetic  ophthalmitis,  vi. 

displacem.ent  of,  viii.  354 

Cataphora,  ii,  377 

693 

spongy,  i.  785 

Cataplasm,  iii,  196  ;  iv.  698 

on  transportation  of  skin,  vi.  459 

syphilitic  disease  of,  vi.  730 

Cataplasma  fermenti,  viii.  39 

Carmalt's  modification   of  Forster's 

thyroid,  iv.  387  (Fig.) 

Cataract,  i.  791*  (Fig.) 

perimeter,  vii.  661 

tumors  composed  of,  ii.  683  (Fig.) 

anterior  polar,  i.  793 

Carmic  acid,  ii.  247 

yellow  elastic,  i.  785 

aphakia  after  operation  for,  iii.  782 

Carmine,  cochineal  the  base  of,  ii. 

Cartilago  triticea,  iv.  887 

artificial  ripening  of,  i.  799 
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Carum  ajowan,  i.  756 

black,  i,  794 

for  staining,  iii.  674 

carvi,  i.  756 

capsular,  i.  794 

Carminic  acid,  ii.  220 

magnum,  i.  733 

causation  of,  i.  793 

for  staining,  iii.  675 

petroselinum,  v.  530 

congenital,  i.  793 

Carmona  y  valle,  yellow  fever  mi- 

saxifraga, i.  '723 

definition,  i.  791 

crobe  of,  viii.  49 

Caruncle,  lachrymal,  tumors  of  the. 

diabetic,  i,  793  ;  ii.  420 

Carnation,  v.  690 

ii.  814 

diagnosis,  i.  791 

Carnochan's  operation  for  facial  neu- 

Caruncles of  the  meatus,  i.  520 

discission,  i.  796 

ralgia,  iii.  30 

urethral,  vii.  693 

extraction  by  suction,  i.  797 

Carnot's  doctrine  of  the  displacement 

Carunculas  myrtiformes,  vii.  560,  690 

flap  operation,  i.  806 

of  mortality,  vii.  557 

Carus,  ii.  377,  387 

history  of,  i.  808 

Carolina  twins,  vii.  16  (Fig.) 

Carvene,  i.  333,  756 

linear  operation,  i.  798 

Carotid  artery,  v.  118  (Fig.) 

Carvol,  i.  333,  756 

functional  examination  of  eye,  L 

cerebral  portion,  viii.  334 

Caryophyllin,  ii.  196 

792 

common,  anomalies  of,  i.  349 

Caryophyllus,  ii.  195  (Fig.) 

in  disease  of  the  choroid,  i.  794 

compression  of,  i.  358 

Cascara  sagrada,  i.  717  ;  iv.  461 

in  diabetes,  i,  793  ;  ii.  420 

ligature  of,  v.  114 

in  constipation,  ii.  280 

in  retinitis  pigmentosa,  i.  794 

relations  of,  vii.  73 

Cascarilla,  i.  786*  ;  ii.  159 

in  separation  of  the  retina,  i.  794 

surface-marking  of,  v.  Ill 

Cascarillin,  i.  786 

iridectomy  for,  iv.  211 

encranial  branches,  viii.  333,  234 

Casein,  v.  7 

irridodesis  for,  ii,  11 

external,  v.  114 

changes  in,  in  the  stofnach,  v.  2 

linear  extraction,  i.  798 

anomalies  of,  i.  349 

Case-shot,  viii.  9  (Fig.) 

maturity  of,  i.  792 

ligature  of,  v.  114 

Cashew  nuts,  i.  KQ* 

operation  for,  i.  795 

internal,  v.  114 

Casing-making,  vii.  300 

antisepsis  in,  i.  807 

anomalies  of,  i  349 

Cassava  plant,  i.  120 

over-ripe,  i.  794 

surface-marking  of,  v.  Ill 

Casserian  ganglion,  ii.  335  (Fig.) 

peripheric  linear  extraction  of,  L 

Carotid   tubercle    of   sixth   cervical 

Cassia,  ii.  167 
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vertebra,  v.  113 

acutifolia,  vi.  388  (Fig.) 

posterior  polar,  i.  793 

Carotin,  i.  333,  784 

angustifolia,  vi.  388  (Fig.) 

punctated,  i.  793 

Carpal  bones,  dislocations  of,  ii.  501 

brevipes,  vi.  389 

reclination  for,  i.  807 

Carpenter  bee,  v.  760 

buds,  ii.  169 

result  of  operation  for,  i.  795 

Carpenters,  diseases  of,  v.  377 

fistula,  i.  786  ;  vi.  390 

secondary  operations,  i.  804 

Carpodinus,  i.  750 

grandis,  i.  787 

senile,  i.  794 

Carpus,  dislocation  of,  ii.  499  (Fig.) 

marilandica,  vi.  390 

operation  for,  i.  799 

Carrageen,  v.  36  (Fig.) 

moschata,  i.  787 

soft,  of  the  young,  i.  793 

Carriages   for    physicians'   use,   vii. 

obovata,  vi.  388  (Fig.) 

suction  for,  i.  797 

603 

purging,  i.  786*  ;  vi.  390 

symptoms,  i.  791 

Carroll's  aesthesiometer,  i.  84 

Schimper,  vi.  389 

total  congenital,  i.  793 

Carron  oil,  i.  746 ;  iv.  506 

Castanea,  ii.  90 

traumatic,  i.  794 

Carrot,  i.  784* 

pumila,  V.  255 

treatment  of,  i.  794 

constituents  of,  i.  333 

vesca,  V.  355 

varieties,  i.  793 

Carr's  method,  v.  196 

Castilloa,  a  source  of  caoutchouc,  i. 

zonular,  i.  793 

Carswell's  grapes,  v.  196 

751 

Catarrh,   acute  gastro-intestinal,   !■ 

Cart-drivers,  diseases  of,  v.  277 

Castor,  i.  787*  ;  v.  75 

infants,  ii.  135 

Carter's  (Brunedell)  modification  of 

fibre,  i.  787 

acute,  nasal,  ii.  1.     See  Coryza. 

Forster's    perimeter,   vii.   660 

Castor-oil,  i.  787*  (Fig.) ;   iv.  460  ; 

autumnal,  iii.  509  ;    v.  337.      See 

(Fig.) 

vi.  101 

Bay  fever. 
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Catarrh  (continued)  : 

Catarrh,  chronic  (continued) : 

Cauda  equina,  viii.  475 

chronic,  in  tlie  etiology  of  cirrho- 

rhinoscopic appearances  in  the 

Cauda  of  caudatum,  viii.  135  (Fig.) 

sis,  ii.  175 

simple     inflammatory    stage. 

Caudad  and  caudal,  use  of  terms, 

chronic  nasal,  ii.  1  ;    v.  445  ;    viii. 

viii.  257 

viii.  533 

352  (Fig.) 

secretion  in  the  simple  inflamma- 

Caudate nucleus,  viii.  134  (Fig.),  173 

climates  suitable  for  the  treatment 

tory  stage,  viii.  256 

Caudato-thalamic  extension,  viii.  118 

of,  iii.  533 

sequelffi,  viii.  268 

(Fig.) 

dry,  viii.  359 

simple  inflammatory,  viii.  255 

Caudatum,  viii.  134  (Fig.),  172 

duodenal,  iv.  184 

snare  in  the  treatment  of,  viii.  272 

Candisona,  vi.  166  (Fig.) 

epidemic,  iv.  34 

snuffs  in  the  treatment  of,  viii. 

Edwardsi,  vi.  166 

fetid,  V.  445  ;  viii.  359 

274 

miliaria,  vi.  166 

intestinal,  iv.  180 

stages  of,  viii.  255 

rara,  vi.  166 

chronic,  iv.  183 

symptoms,  viii.  256 

terminata,  head  of,  vi.  166 

diarrhoea  in,  ii.  433 

symptoms  of  the  atrophic  stage. 

Cauliflower  growths,  i.  771 

Catarrh,  nasal,  ii.  1*  ;    v.  445  ;    viii. 

viii.  259 

Caulophyllum,  ii.  224 

353 

symptoms  of   the  hypertrophic 

Caustic  action  of  acids,  i.  62 

acute,  ii.  1.     See  Coi-yza. 

stage,  viii.  257 

Caustics,  ii.  4* 

treatment,  ii.  1  ;  viii.  273 

symptoms  of  the  simple  inflam- 

acid,  ii.  5 

chronic,  ii.  1  ;  v.  445  ;  viii.  252 

'niatory  stage,  viii,  256 

alkaline,  ii.  5 

and   cystic  tumors  of  the  pos- 

theories concerning   the  nature 

application   of,   cautions   concern- 

terior- nare.»,  differential  diag- 

of, viii.  252 

ing,  ii.  7 

nosis,  viii.  2G7 

thermo-cautery  in  the  treatxuent 

arsenical,  i,  343 

and  polypus,  differential  diagno- 

of, viii.  272 

metallic,  ii.  6 

sis,  viii.  266 

treatment,  viii.  270 

uses  of,  ii.  4 

atrophic,  viii.  256 

Catarrh  of  the  Eustachian  tube,  ii. 

use  of,  to  establish  issues,  iv.  231 

boracic  acid  in  the  treatment  of, 

731 

Cauterants,  ii.  317 

viii.  374 

of  the  naso-pharynx,  V.  207 

Cauterets  (thermal  waters),  ii.  8* 

calendula  in   the  treatment  of, 

of  the  stomach,  ii.  459 

Cauterization,  ii.  8*  (Fig.) 

viii.  264 

of  the  upper  air-passages,  etiology 

en  fl^ches  (zinc  chloride),  ii.  7 

caustics  in  the  treatment  of,  viii. 

of,  iv.  400 

Cautery,  actual,  ii.  8 

371 

rectal,  iv.  186 

galvano-,  ii.  9 

classitication  of,  viii.  855 

recto-nasal,  v.  207 

Paquelin,  ii.  9  (Fig.) 

cleansing  the  nasal  passages,  viii. 

snuffs,  vi.  626 

potential,  ii.  8 

370 

suffocative,  v.  725  (Fig.) 

therrao-,  ii.  9  (Fig.) 

complications  and  sequelae,  viii. 

vesica],  i.  511,  523 

use  of,  in  establishing  issues,  iv. 

368 

Catarrhal  conjunctivitis,  ii.  264 

231 

contagiousness  of,  doubtful,  viii. 

Catarrhal  inflammation  of  the  mid- 

Cavernous breathing,  ii.  84 

355 

dle-ear,  ii.  586 

Cavernous  sinus,  viii.  241 

cutting  operations  in  the  treat- 

means of  arresting,  ii.  584 

Cavitas  cochleata,  ii,  563 

ment  of,  viii.  373 

Catarrhal  laryngitis,  sputa  of,  ii.  769 

Cavities,    pulmonary,  formation   of. 

diagnosis,  viii.  265 

Catarrhus  sestivus,  iii.  509  ;  v.  237. 

vii.  302 

dilatation  with  sounds,  etc.,  in 

See  Hay  fever. 

haemorrhage  from,  iii.  464 

the  treatment  of,  viii.  271 

intestinorum  spasmodicus,  ii.  546 

Cavity,  dorsal,  of  the  body,  viii.  110 

dyspncea  in,  viii.  269 

Catching  cold,  tendency  to,  air-bath 

hcemal,  of  the  body,  viii.  110 

electrolysis  in  the  treatment  of. 

in,  i.  467 

synovial,  formation  of,  i.  369  (Fig.) 

viii.  372 

Catechu,  ii.  3*  (Fig.) 

Cavum  prseperitoneale  seu  Retzii,  v. 

ergotine  injections  in  the  treat- 

Catelectrotonus, ii.  650 ;  v.  138 
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ment  of,  viii.  272 

Caterpillars,  v.  756 

subarachnoidale,  viii.  244 

etiology,  viii.  353 

Catgut,  antiseptic,  method  of  prepar- 

Caxton Springs,  ii.  11* 

forceps  in  the  treatment  of,  viii. 

ing,  i,  265 

Cayenne  pepper,  v.  569  (Fig.) 

272 

ligatures,  iv.  494 

as  an  emmenagogue,  ii.  678 

ealanga  in  the  treatment  of,  viii. 

manufacture  of,  vii.  200 

Cazenave's    apparatus   for    writers' 

274 

Cathartic  acid,  vi.  101,  389 

cramp,  vi.  36  (Fig.) 

galvano-cautery  in  the  treatment 

Cathartics,  vi.  100 

Cedar  apples  and  oil,  vii.  334 

of,  viii.  271 

diarrhoea  from,  ii.  432 

Cedar    Keys,    climate    of,    ii.    11* 

historical  sketch  of  theories  con- 

use of,  in  cases  of  poisoning,  i.  241 

(Chart) 

cerning  the  nature  of,  viii.  253 

Cathartogenic  acid,  vi.  389 

Cedar  Springs,  ii.  12* 

hypertrophic,  viii.  255 

Catharto-mannit,  vi.  389 

Celandine    (chelidonium),     ii.     12* 

incision  of  the  turbinated  bodies 

Catheter,  Eustachian,  ii.  578,  590 

(Fig) 

in  the  treatment  of,  viii.  273 

self -retaining,  i.  525  (Fig.) 

Celery,  v,  521 

pathology  and  pathological  anat- 

Catheterization  of    the    Eustachian 

constituents  of,  i.  233 

omy   of    the   atrophic   stage, 

tube,  ii.  578 

Cell-body,  ii.  13 

viii.  261 

retrograde,  of  the  urethra,  viii.  505 

Cell-division,  ii.  15  (Fig.) 

pathology  and  pathological  anat- 

Catheters for  use  in  enlarged  pros- 

indirect, ii.  15  (Fig.) 

omy  of  the  hypertrophic  stage, 

tate,  vi.  49  (Fig.) 

Cell-membrane,  ii.  13,  14 

viii.  260 

Cathodal  closure  and  opening   con- 

Cell-multiplication, viii.  440  (Fig.) 

pathology  and  pathological  anat- 

tractions, ii.  651 

Cella,of  the  brain,  viii.  117  (Fig.). 

omy  of  the  simple  inflamma- 

Catholic church,  laws  of  marriage  in. 

Cellar   air.      See  Air,    sanitary  as- 

tory stage,  viii.  360 

ii.  273 

pects  of. 

povcders  in  the  treatment  of,  viii. 

Catinga  coerulea,  ii.  248 

Celloidin  used  in  embedding,  iii.  673 

274 

Catmint,  v.  571 

Cells,  ii.  13*  (Pig,) 

prognosis,  viii.  269 

Catnip,  iv.  232 

amffiboid,  movements  of,  ii.  15 

removal  of  the  obstruction,  viii. 

Catoosa  Springs,  ii,  4* 

and  tissues,  growth  as  a  function 

271 

Cattle,   foot-and-mouth    disease   in, 

of,  iii.  399 

respirators  in,  viii.  274 

iii.  218 

budding  of,  viii,  439  (Fig.) 

Thinoscopic  appearances   In  the 

in-and-in  breeding  of,  ii.  276 

cartilage,  i.  784  (Pig.) 

atrophic  stage,  viii.  359 

post-mortem  examination  of,  vii. 

changes  in,  during  growth,  i.  87 

rhinoscopic  appearances  in  the 
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clas.sification  of,  ii.  16 

hypertrophic  stage,  viii.  258 

tuberculosis  in,  vii.  312  (Pig.) 

Deiters',  v.  148  (Fig.) 
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Cells  (continued) : 

Centaury,  ii.  20*  ;  iii.  321 

Cerate  (continued)  : 

demilune,  of  Giannuzzi,  vi.  367 

Centigrade   and   Fahrenheit   scales. 

of  cantharides,  vi.  501 

ectoderm  and  entoderm,  cause  of 

iii.  26 

of  extract  of  cantharides,  vi.  501 

the  difference  in  size  between 

Centigrade  system  of  measurements, 

of  savlne,  vi.  295 

the,  vi.  382 

iv.  751 

of  spermaceti,  vi.  531 

endogenous  multiplication  of,  viii. 

Centimeter,  or  centimetre,  iv.  751 ; 

of  subacetate  of  lead,  iv.  462  ;  vii. 

440  (Fig.) 

vii.  731 

736 

endothelial,  ii.  689  (Fig.) 

Centipedes,  v.  749  (Fig.) 

resin,  vii.  334,  726 

epithelial,  ii.  709 

Centrad  and  central,  use  of  terms, 

vaseline,  ii.  264 

epitheloid,  found  in  sputum,  iv. 

viii.  533 

Ceratodus,  a  dipnoan,  viii.  118,  §  46 

790 

Central  America,  history  of  yellow 

Ceratonia  siliqua,  vi.  244,  390 

fat-,  iii.  44  (Fig.) 

fever  in,  viii.  41 

Cercarius,  ii.  518 

first  studied  in  plants,  ii.  16 

Central  fissure,  anomalies,  viii.  158 

Cereals,  adulteration  of,  iii.  199 

fission  of,  viii.  439  (Fig.) 

carnivoral  representative,  viii.  139 

Cerebellar  peduncles,  viii.  138  (Fig.) 

ganglion-,  v.  146  (Fig.) 

dimensions,  viii.  156 

Cerebellum,  affections  of,  ii.  36* 

gemmation  of,  viii.  439  (Fig.) 

distinctive  features,  viii.  158 

anatomy  of,  viii.  135,  176  (Fig.) 

germinating,  of  the  peritoneum,  v. 

duplication  of,  viii.  159 

atrophy  of,  ii.  28 

603  (Fig.) 

fissure-plane,  viii.  157 

development  of,  i.  636 

growth  of,  ii.  14  ;  iii.  399 

importance  of,  viii.  156 

functions  of,  ii.  36 

methods  of  studying,  iii.  688 

in  apes  and   monkeys,    viii.    159 

p-oss  anatomy  of,  viii.  135 

nerve-,  v.  146  (Fig.) 

(Fig) 

isemorrhage  in,  Ii.  27 

neuroglia,  v.  148  (Fig.) 

interruption  of,  viii.  159  (Fig.) 

histology  of,  viii.  176 

nucleus  of,  ii.  13 

junctions,  viii.  156 

lobes  of,  viii.  135  (Fig.) 

nutrition  of,  ii.  14 

location  and  direction,  viii.  156 

paralysis  in  tumors  of,  i.  673 

of  connective  tissue,  ii.  271  (Pig.) 

relation  to  mesal  aspect,  viii.  157 

softening  of,  ii.  37 

of  digestive   glands,   microscopic 

time  of  first  appearance,  viii.  159 

tumors  of,  ii.  37 

changes  in,  ii.  448 

topographical  importance,  viii.  156 

symptoms,  i.  677 

of  uterine  mucosa,  ii.  389 

Central  lobe  of  cerebellum,  viii.  137 

weight  relatively  to  that  of  cere- 

ovic, origin  of,  v.  436 

(Fig.) 

brum,  viii.  164 

)hysiology  of,  ii.  14 

Central  tubular  gray  (nervous  sub- 

Cerebral abscess,  viii.  314.  See  Brain, 

^urkinje's,  v.  146  (Fig.) 

stance),  viii.  118 

abscess  of  the. 

reproduction  of,  ii.  15  (Fig.) 

Centre,  diabetic,  in  floor  of  fourth 

Cerebral  arteries,  aneurism  of,  i.  617 

size  of,  ii.  13 

ventricle,  ii.  417 

(Fig.) 

spider,  v.  148  (Fig.) 

psycho-acoustic,  in  brain,  iii.  546 

anomalies  of,  i.  349 

splenic,  viii.  494  (Fig.) 

Centres,  cortical,  of  the  brain,  viii. 

lesions  of,  in  insanity,  iv.  71 

streaming    movements    of    proto- 

203 (Fig.) 

syphilis  of,  i.  637,  663 

plasm  granules  in,  ii.  15 

reflex,  vi.  159 

Cerebral   cortex,   anatomy  of,   viii. 

tacti  e,  of  Merkel,  v.  149  (Fig.) 

Centrum  ovale  majus    an   artificial 

118,  170  (Fig.) 

taste,  vi.  739  (Fig.) 

condition,  viii.  144 

area  of  vision  in,  ii.  34 

typical  animal,  ii.  13 

paralysis  in  tumors  of,  i.  673 

of  tactile  sensations  in,  ii.  84 

use  of  term  by  earlier  anatomists. 

projection  fibres  in  the,  v.  773  (Fig.) 

of  hearing  in,  ii.  34 

ii.  16 

tumor  of,  symptoms,  i.  678 

centres  in  the,  viii.  203  (Fig.) 

Cellular  tissue,  diseases  of  the,  ii.  16* 

Cephaelis,  ii.  166 

diagnosis  of  lesions  in,  i.  643 

atrophy,  ii.  20 

emetica,  iv.  307 

functions  of,  ii.  28*  (Fig.) 

inflammation,  ii.  16 

ipecacuanha,  iv.  207 

gross  anatomy  of,  viii.  118  (Fig.) 

mucoid  degeneration,  ii.  30 

Cephalad  and  cephalic,  use  of  terms, 

histology  of,  viii.  170  (Fig.) 

Cellular  tissue,  parasites  of  the,  ii.  20 

viii.  533 

motor  areas  in,  ii.  33 

Cellulitis,  ii.  16 

Cephalhsematoma,  ii.  30 

paralysis  in  tumors  of,  i.  672 

circumscribed,  ii.  17 

Cephalalgia,  iii.  514.     See  Headache. 

the  seat  of  consciousness,  ii.  277 

diffused  simple,  ii.  16 

Cephalanthus,  ii.  166 

tumor  of,  symptoms,  i.  678 

malignant,  ii.  19 

Cephalhsematoma,  ii.  20* 

Cerebral  disease  and  dyspepsia,  dif- 

of abdominal  wall  and  acute  peri- 

Cephalhydrocele, viii.  244 

ferential  diagnosis  of,  ii.  459 

tonitis,  differential  diagnosis, 

Cephalic    veins,   anomalies    of,   vii. 

disease,  counter-irritation  in,  ii.  317 

V.  609 

608  (Fig.) 

disturbances  in  dyspepsia,  ii.  458 

orbital,  v.  359 

Cephalocele,  ii.  679  ;  viii.  344*.     See 

haemorrhage,  i.  293*,  623 

pelvic,  V.  536 

also  Enc^phalocele. 

in  whooping-cough,  vii.  751 

peri-arthritic,  ii,  17 

acquired,  viii.  346 

surgical  treatment  of,  viii.  226 

peri-csecal,  ii.  18 

treatment,  viii.  247 

hemispheres.     See  Brain. 

peri-ocular,  ii.  19 

congenital,  viii.  245 

lesions,  ophthalmoscopy  in  the  di- 

peri-rectal, ii.  18 

clinical  featuies,  viii.  245 

agnosis  of,  ii.  36 

peri-urethral,  ii.  18 

diagnosis,  viii.  246 

sinuses,  anomalies  of,  vii.  607 

peri-venous,  ii.  19 

etiology,  viii.  245 

surgery,  viii.  301  (Fig.).  See  Brain, 

Celluloid  splints,  vi.  609 

pathotogy,  viii.  245 

svrgery  of  the. 

Cellulose,  ii.  311 

prognosis,  viii.  246 

syphilis,  vi.  737 

animal,  iii.  256 

treatment,  viii.  246 

tracts,  diagnosis  of  lesions  of,  i.  645 

decomposition  of,  vi.  118 

Cephalo-humeral  muscle,  v.  37  (Fig.) 

veins,  viii.  337 

Celsi,  area,  i.  124 

Cephalometry,  ii.  23*  (Fig.) 

vesicles,  iii.  4  (Fig.) 

Celsus's  method,  v.  196 

Cephalopagus,  vii.  16,  32  (Fig.) 

Cerebration,  unconscious,  i.  450 

Cements  for  cover-glasses,  iii.  685 

craniodidymus,  vii.  23 

Cerebrin,  i.  617 

Cement-works,    nuisance   from,   vii. 

prosopodidymus,  vii.  23 

in  nerve-tissue,  v.  150 

204  (Fig.) 

Cephalo-pharyngeus  muscle,  v.  633 

Cerebroscopy,  ii.  36* 

Cementum  of  the  tooth,  vi.  747  (Fig.) 

Cephalophyma,  ii.  20 

Cerebrospinal    fluid,    coelio-lymph. 

hypertrophy  of,  vi.  759  (Fig.) 

Cephalo-rachidiau  fluid,  viii.  244' 

viii.  119,  344 

Cemeteries,   sanitary   inspection  of. 

Cephalotribe,  iv.  339  (Fig.) 

composition  of,  vii.  344 

vi.  370 

Cera  alba,  vii.  736 

Cerebro-spinal    injuries    (medico-le- 

septic atmosphere  of,  ii.  334 

flava,  vii.  736 

gal),  viii.  248* 

water  from   neighborhood   of,  in 

Cerate,  iv.  696 

Cerebro-spinal  meningitis,  ii.  37* 

relation  to  dysentery,  ii.  548 

camphor,  vii.  736 

and  otitis  labyrinthica,  differential 

Centaurea  benedicta,  vii.  61 

Goulard's,  iv.  462  ;  vii.  726 

diagnosis,  i.  433 

640 


GENERAL  INDEX. 


Oells. 
Clieckerberry. 


Cerebro  -  spinal    meningitis    (contin- 
ued) : 
complications,  sequelae,  ii.  47 
definition  of,  ii.  37 
diagnosis,  Ii.  48 
duration,  ii.  48 
electrical    treatment  of   paralysis 

following,  ii.  654 
etiology  of,  ii.  41 
history  of,  ii.  38 
morbid  anatomy  of,  ii.  44 
pathology  of,  ii.  43 
prognosis  and  mortality,  ii.  48 
prophyla.xis,  ii.  49 
symptomatology,  ii.  45 
synonyms  of,  ii.  37 
therapy,  ii.  49 

views  concerning  the  nature  of,  ii. 
40 
Cerebrum,  viii.  207,  164.    See  Brain. 
abdominale,  viii.  510  (Pig.) 
and  cerebellum,  tracts  connecting, 

V.  773  (Pig.) 
development  of  the  convolutions 

of,  1.  640 
imperfectly  divided,  viii.  193  (Pig.) 
limits  of,  viii.  147 
reduced  mass  of  anterior  lobes  of, 

in  color-blindness,  ii.  344 
weight  relatively  to  that  of  cerebel- 
lum, viii.  164 
Cerevisise  fermentum,  viii.  38  (Fig.) 
Cerin,  vii.  726 
Cerium,  ii.  50* 
Cerotic  acid,  i.  61 
Cerumen,  iii.  541 
impacted,  1.  419 
Cervical  artery,  deep,  anomalies  of, 
i.  351 
transverse,  anomalies  of,  i.  350 
Cervical  lymphatic  glands,  ectal,  viii. 
392 
ental,  viii.  393 

tumefaction  of,  in  nasal  diphtheria, 
ii.  471 
Cervical   nerve,  superficial,  surface- 
marking  of,  V.  112  (Fig.) 
Cervical  pregnancy,  ii.  775 
Cervical  veins,  transverse,  anomalies 

of,  vii.  607 
Cervical  vertebrae,  dislocations  of,  ii. 

486 
Cervical  zoster,  iii.  647 
Cervicalis  ascendens  muscle,  anoma- 
lies of,  V.  52 
Cervico-brachial  neuralgia,  ii.  50* 
Cervico-facial  nerve,  ii.  328 
Cervico-occipital  neuralgia,  ii.  50* 
Cervix  uteri,  vii.  566  (Fig.).     See  also 
TJterus,  cervix  of. 
amputation  of,  iii.  806 
atresia  of,  as  a  cause  of  dystocia, 

'     iv.  340 
blood-vessels  of,  vii.  570 
cancer  of  the,  i.  23,  778  ;  vii.  497  ; 
viii.  561 
as  a  cause  of  dystocia,  iv.  339 
varieties,  viii.  561 
discission  of,  iii.  812 
epithelioma  of  the,  viii.  561 
and  childbearing,    mutual  rela- 
tions between,  viii.  565 
Baker's  operation  for,  viii.   568, 

571 
choice  of  operations,  viii.  571 
comparative  results  of  different 

operations,  viii.  571 
diagnosis,  viii.  565  ■ 
duration  of  life  in,  viii.  564 

Vol.  viii.— 41 


Cervix  uteri,  epithelioma  of  the  (con- 
tinued) : 
etiology,  viii.  563 
Freund's  operation  for,  viii.  568, 

571 
literature,  viii.  573 
pathological  anatomy,  viii.  561 
prognosis,  viii.  564 
progress,  viii.  563 
prophylaxis,  viii.  566 
results,  viii.  564 

Schramm's  treatment  of  inoper- 
able cases  by  antiseptic  injec- 
tions, viii.  567 
Schroeder's  supra- vaginal  ampu- 
tation, viii.  568,  571 
supra-vaginal     amputation    for, 

viii.  568,  571 
symptomatology,  viii.  563 
total  extirpation   of  the   uterus 

for,  viii.  568,  571 
treatment,  viii.  566 
treatment  of  inoperable  cases  by 

antiseptic  injections,  viii.  567 
treatment  of  pregnancy  compli- 
cating, viii.  566 
vaginal  hysterectomy,  viii.  569, 
571 
glands,  vii.  569 

hypertrophy  of,  as  a  cause  of  pro- 
lapse, viii.  579 
lacerations  of,  iv.  348 

operations  for,  vii.  156  (Pig.) 
mucous  membrane,  vii.  568 
oedema  of,  as  a  cause  of  dystocia, 

iv.  340 
ovulee  Nabothi,  vii.  569 
rigidity  of,  as  a  cause  of  dystocia, 
iv.  339 
Cervus  elaphus,  iii.  509 
Cerylic  alcohol,  iii.  43 
Cesspools,  disinfection  of,  ii.  480 
Cestodes,  ii.  51*  (Fig.) ;  v.  517  ;  vii. 

787 
Cetaceum,  vi.  530 
Cetraria  islandica,  ii.  717 
Cetrarin,  v.  36 
Cetyl,  vi.  521 
Cetylic  alcohol,  iii.  43 
Cetylic  ether,  i.  61 
Cevadilla,  vii.  637 
Cevadine,  iii.  604 
Chablis  wine,  vii.  774 
Chain-saw,  vi.  176  (Fig.) 
Chaise  for  physicians'  use,  vii.  602 
Chalazion,  ii.  790,  805 
Chalk,  antidotal  value  of,  i.  243 

prepared,  i.  746 
Challes,  mineral  springs  of,  ii.  57* 
Chalybeates,  iv.  233  ;  vii.  125 
Chamsepitys,  ii.  57* 
Chamber,  pneumatic,  i.  81 
Chamberlain's  forceps,  iii.  333  (Pig.) 
Chambly,  iv.  695 
Chamoecephalic  cranium,  ii.  38 
Chamoeproscopio  face,  ii.  33 
Chamomile,  ii.  57*  (Fig.) 
as  an  emmenagogue,  ii.  676 
German,  ii.  58* 
Champagne  (wine),  vii.  777 
Champignons,  iii.  364  (Fig.) 
Champion  Spouting  Spring,  Sarato- 
ga, vi.  384 
Chance's  hip-splint,  v.  378 
Chancre,  ii.  58* 
auto-inoculation  of,  ii.  70 
differentiation  of  simple  and  syph- 
ilitic, ii.  58 
diphtheritic,  ii.  63 


Chancre  (continued)  ; 
extra-genital,  ii.  68 
hard,  clinical  appearances  of,  ii.  66 
definition  of,  ii.  65 
diagnosis,  ii.  68 
ectrotic  treatment  of,  ii.  73 
extra-genital,  ii.  68 
incubation  of,  ii.  65 
induration  of,  ii.  66 
number  of  lesions,  ii.  66 
pathological  anatomy,  ii.  69 
pathology  of,  ii.  70 
re-inoculation  and  auto-inocula- 
tion of,  ii.  70 
seat    and    corresponding    varia- 
tions of,  ii.  67 
treatment  of,  ii.  73 
of  the  anus,  i.  377 
of  the  auricle,  viii.  376 
of  the  eyelid,  ii.  785 
of  the  nipple,  i.  689 
of  the  tongue,  vii.  Ill 
of  the  tonsil,  vii.  147 
soft,  ii.  61 

abortive  treatment  of,  ii.  64 
clinical  features  and  history,  iL 

61 
definition  of,  ii.  61 
diagnosis  of,  ii.  63 
extra,-genital,  ii.  63 
inoculability  of,  ii.  61 
palliative  treatment  of,  ii.  64 
pathological  anatomy,  ii.  61 
peculiarities  pertaining  to   loca- 
tion of,  ii.  63 
prophylaxis  of,  ii.  63 
treatment  of,  ii.  63 
varieties  of,  ii.  63 
venereal  origin  of,  ii.  61 
simple  and  syphilitic,  differentia- 
tion of,  ii.  58,  68 
syphilitic,  ii.  65  ;  vi.  711 
Chancroid,  ii.  61 
bubo  following,  i.  712 
of  the  anus,  i."277 
of  the  cervix  uteri,  vii.  476 
Change  of  life,  il.  73* 
as  a  cause  of  insanity,  iv.  79 
diagnosis  of,  ii.  74 
prognosis  of,  ii.  74 
treatment  of,  ii.  75 
Chantarelle,  iii.  279  (Fig.) 

false,  iii.  383 
Chapin,  Frank  W.,  on  typhus  fever, 

iii.  95 
Chapman's  ice-bags,  i.  466 
Chaps.     See  Eczema. 
Charbon,  i.  337 

bacillus  of,  ii.  383 
Charcoal,  ii.  75*,  405 
fumes,  poisoning  by,  i.  760 
poultices,  viii.  438 
use  of,  in  poisoning,  i.  342 
Charcot's     apparatus     for    writers' 
cramp,  vi.  38  (Fig.) 
joint-disease   (arthropathy),  i.   373 
(Fig.) ;  V.  196  ;  viii.  343  (Fig.) 
(Leyden's)   crystals   in   asthma,   i. 
396  ;  iv.  791  (Fig.) 
Charleston  Artesian  Wells,  ii.  77* 
Charleston,  climate  of,  ii.  '76*  (Chart) 
Charta,  iv.  698 
potassii  nitratis,  v.  796 
sinapis,  v.  76 
Charts,   climatological,    explanation 

of,  ii.  189 
Chateau  d'ffix,  climate  of,  ii.  358 
Chaulmugra,  ii.  77* 
Checkerberry,  vii.  783  (Fig.) 
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Cheek,  topography  of  the,  iii.  15 

Chlasmic  branches  of  the  carotid  ar- 

Children (continued)  : 

Cheese,  v.  4 

tery,  viii,  334 

menstruation  in  young,  iv.  484 

adulteration  of,  iii.  200 

of  the   post-communicant   artery. 

mind  of,  ii.  96 

poisoning  by,  vi.  68 

viii.  335 

mortality  among,  ii.  96 

ptomaines  from,  vi.  63 

Chiastometer,  v.  356 

■  neuralgia  in,  v.  154 

Cheesman,  W.  S.,  on  expectoration. 

Chibret's  operation,  v.  196 

osteomyelitis  in,  v.  389 

ii.  768 

Chicago,  climate  of,  ii.  91*  (Chart) 

peritonitis  in,  v.  610 

on  hallucinations  and  illusions,  iii. 

Chiccory,  ii.  58,  93,  333,  356 

pneumonia  in,  v.  725  (Fig.) 

481 

Chicken-breast,  ii.  80 

prolapse  of  the  uterus  in,  viii.  578 

on  physical  exercise,  ii.  757 

Chicken-pox,  ii.  93* 

pseudo-meningocele  in,  viii.  247 

Cheiloplasty,  v.  709  (Fig.) 

and  small-pox  diagnosis,  vi.  483 

pulse  in,  vi.  89 

Cheiropompholyx,  v.  772 

Chicory,  ii.  58,  93* 

rapid  lithotrity  in,  Iv.  536 

Cheken,  iii.  614 

adulteration  of  dandelion  with,  11. 

refraction  in,  i.  46 

Chelerythrine,  i.  574 

356 

relative  measurements  in,  Ii.  94 

Chelerythrine  (sanguinarine),  ii.  13 

an  adulterant  of  coffee,  ii.  333 

respiration  in,  ii.  94 

Chelidonic  acid,  ii.  13 

Chiene's  operation  for  knock-knee, 

sleep  in,  ii.  95 

Chelidonine,  ii.  13 

V.  304  (Fig.) 

special  senses  in,  11.  95 

Chelidonium  (celandine),  ii.  13  (Fig.) 

Chigoe,  V.  756  (Fie.)  ;  vi.  83 

spinal  paralysis  in,  v.  500 

majus,  i.  575  ;  ii.  13 

Chilblain,  ii.  93*,  407 

stature  of,  11.  94 

Chelidoxanthin,  ii.  13 

Childbearing  and  cancer  of  the  cer- 

stomach in,  ii.  94 

Chelis,  iv.  866 

vix  uteri,  mutual  relations  be- 

suicide of,  vi.  677 

Cheloid,  ii.  77*  (Fig.) ;  iv.  266 

tween,  viii.  565 

susceptibility    of,   to    disease,   11. 

definition,  ii.  77 

Childbirth.   .  See  Labor. 

95 

description,  ii.  78 

Childhood,  ii.  93*.    See  also  Infaiwy 

teeth  in,  ii.  95 

etiology,  ii.  78 

and  Children. 

temperature  of,  ii.  94 

history,  ii.  77 

headaches  in,  iii.  516 

vulvitis  in,  vii.  694 

morbid  anatomy,  ii.  78 

hypermetropia  in,  iii.  781 

weight  of,  11.  94 

prognosis,  ii.  78 

Instinctive  insanity  of,  iv.  45 

yellow  fever  in,  viii.  53 

treatment,  ii.  79 

limits  of,  1.  88 

Chill,  congestive,  iv.  148 

Cheloma,  ii.  77  (Fig.) 

Children.     See  also  Infants. 

means  to  check,  i.  248 

Chelone  glabra,  iii.  333 

accommodation  in,  i.  48 

post-partum,  vi.  70 

Cheltenham  mineral  springs,  11.  79* 

acute  catarrhal  laryngitis  In,  iv. 

preceding  fever,  iii.  68 

Chemical  deodorants,  ii.  406 

410 

Chills  and  fever,  iv.  144 

Chemical  lung,  Neale's,  iv.  37 

atelectasis  in,  1.  408 

Chilognatha,  v.  749 

Chemise  cannula,  Iv.  517  (Fig.) 

baths  for,  i.  478 

Chilopoda,  v.  749 

Chemosis,  v.  489 

calculation  of  doses  for,  11.  96,  536 

Chimaphilin,  v.  691 

Chenopodium  ambrosioides,  viii.  1 

capillary  bronchitis  in,  i.  704 

Chlmaphila  corymbosa,  v.  690  (Fig.) 

botrys,  viii.  1 

cataract  in,  i.  793 

umbellata,  v.  690  (Fig.) 

vulvarla,  viii.  1 

cephalocele  in,  ii.  679  ;  viii.  344 

Chimney-sweeps'  cancer,  iii.  309 

Cherry,  i.  130  ;  ii.  79* 

cerebral  anaemia  in,  1.  615 

Chimney-sweeps,  diseases  of,  v.  377 

Cherry  Valley  Springs,  ii.  79* 

cerebral  topography  in,  different 

Chin,  itching  of,  in  asthma,  i.  394 

Cherry,  wild,  ii.  79* 

from  that  in  adults,  viii.  304 

topography  of  the,  iii.  15 

Cherry-laurel,  1.  120 

chronic  hydrocephalus  in,  iii.  735 

China,  pride  of,  i.  457 

leaves,  ii.  79 

clothing  for,  ii.  95 

China  root,  vi.  393 

water  for  alkaloidal  solutions,  HI. 

convulsions  in,  ii.  625 

China-scourers,  diseases  of,  v.  277 

796 

co-ordination  in,  ii.  95 

Chinee  cortex,  ii.  159  (Fig.) 

poisoning  by,  Iii.  745 

dosage  for,  ii.  96,  526 

Chinchon,  Countess  Ana,  introduc- 

Chervil, ii.  80* 

dose  of  opium  for,  v.  335 

tion  of  cinchona  by,  ii.  159 

Cheselden's  method,  v.  196 

disease  in,  ii.  95 

Chincough,  vii.  749 

Chest,  anatomy  of,  vii.  66  (Fig.) 

enuresis  in,  ii.  697 

Chinese  blistering-fly,  vi.  501 

compression  of,  a  cause  of  heart 

expression  of  emotions  in,  ii.  95 

Chinese  brain,  fissures  of,  viii.  163 

strain,  iii.  574 

food  for,  ii.  94 

Chinese  fluke,  ii.  518  (Fig.) 

cutaneous  emphysema  of  the,   11. 

foramen  in  the  auditory  canal  In, 

Chinese  galls,  v.  254 

678 

i.  418 

Chinese,"guathic  index  of.  Hi.  3 

deformities  of,  ii.  80* 

fracture  of  the  femur  in,  treatment 

Chinese  green,  1.  717 

malformations    of,     disqualifying 

of,  iii.  351 

Chinese   nsect  wax,  iii.  43 

for  enlistment,  ii.  748 

gangrene  in,  iii.  301 

Chinese  wax,  vii.  726 

measurement  of  the,  ii.  353  (Fig.) : 

growth  of,  iii.  396 

Chinese    woman,   foot    of,   ill.    318 

V.  673 

hEemorrhagic  inflsimmation  of  the 

(Fig.) 

physical  examination   of,    ii.   80* 

labyrinth  in,  i.  433 

Chinoldin,  il.  163,  166 

(Fig.) 

hair  and  nails  in,  ii.  95 

Chinoline,  ii.  96* 

shot  wounds  of  the,  viii.  5 

headaches  in,  iii.  516 

derivates  of  (kairines),  Iv.  265 

Chestnut,  ii.  90*  ;  v.  355 

diagnosis  of,  iii.  519 

Chinoric  acid,  ii.  163 

Chew,  Samuel  C,   on  diaphoretics, 

treatment  of,  iii.  533 

Chinovin,  ii.  163 

ii.  433 

hearing  in,  iii.  546 

Chinquapin,  v.  355 

on  gravel,  iii.  883 

hernia  in,  prognosis  of,  vii.  361 

Chique  (sand-flea),  v.  756  (Fig.) 

on  intercostal  neuralgia,  Iv.  143 

hydrocele  n,  iii.  783,  734 

Chirata,  ii.  96*  ;  iii.  331 

on  uraemia,  vii.  391 

hypermetropia  in,  iii.  781 

Chiratin,  ii.  97 

Chewing-gum,  vi.  448 

inherited  syphilis  affecting  the  ear. 

Chiretta,  ii.  96 

Chewing  the  cud,  viii.  457 

viii.  286 

Chltin,  ill.  356 

Chew-stick,  i.  717 ;  ii.  90* 

Insanity  in,  iv.  73 

Chittenango  Springs,  ii.  97* 

Cheyne-Stokes  respiratory  phenome- 

intermittent fever  in,  Iv.  146 

Chittenden,   R.    H.,    on    absorption 

non,  ii.  91*  ;  V.  196 

intestines  in,  ii.  94 

and  distribution  of  poisons  In 

in  fatty  heart,  ii.  89 

intussusception  in,  viii.  308 

both  acute  and  chronic  cases. 

Chiasm,  optic,  ii.  334  (Fig.) ;   v.  339 

laryngeal  syphilis  in,  iv.  445 

V.  764 

(Fig.) 

leucorrhoea  in,  iv.  484 

on  adulterations  of  food  and  drink, 

commissural  fibres,  vii.  674 

lithotrity  in,  iv.  530 

Hi.  197 

decussation  of  nerve-fibres  in  the, 

lungs  of,  V.  726 

on  aliment,  1.  113 

vii.  667  (Fig.),  673 

malarial  affections  in,  iv.  627 

on  nutrition,  v.  355 
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Chloasma,  ii.  97* 

Cholangitis,  iii.  390 

Chondrin,  i.  606  ;  iii.  356 

Chloracetio  acid,  caustic  action 

of. 

Cholate  of  calcium  in  gall-stones,  ii. 

Chondritis,  viii.  333 

ii.  5 

256 

Chondro-adenoma   of  the    conjunc- 

Chloral, ii.  98* 

Cholate  of  sodium,  v.  444 

tiva,  ii.  807 

alcoholate,  ii.  99* 

Cholecyanin,  i.  499 

Chondro-coracoid  muscle,  v.  43 

camphor,  ii.  99 

Cholecyst.     See  6 all-bladder. 

Chondro-epitrochlearis  muscle,  v.  43 

hydrate,  ii.  98 

Cholecystectomy,  ii.  113*  ;  iv.  567 

(Fig.) 

action  of,  in  lowering  blood-press- 

cliolecystotomy,  and  duodeno-cho- 

Chondro-glossus  muscle,  v.  39 

sure,  i.  574 

lecystostomy,     principles    for 

Chondroma    and    osteoma,    relation 

and  strychnine,  antagonism 

of. 

choosing  between,  ii.  537 

between,  v.  388 

vi.  164 

Cholecystitis,  iii.  290 

Chondro-sarcoma  of  the  choroid,  ii. 

antiseptic  efficacy  of,  i.  354 

from  the  presence  of  gall-stones, 

810 

eruption  caused  by,  ii.  412 

iv.  564 

Chondrus  crispus,  ii.  717  ;  v.  26  (Fig.) 

germicidal  action  of,  iii.  334 

Cholecystotomy,  ii.  116*;  iv.  566 

Chopart's  amputation,  i.  164  ;  v.  196 

hypnotic  action  of,  iii.  786 

ideal,  iv.  567 

Chorda  dorsalis,  v.  246  (Fig.) 

hypodermatic  use  of,  iii.  795 

Cholelithiasis,  iv.  560 

Chorda  tympani  nerve,  ii.  328  (Fig.) 

Chlorate  of  potassium,  v.  796 

extirpation  of  the  gall-bladder  in. 

fibroma  attached  to,  vii.  369 

Chloric  ether,  ii.  103 

ii.  114 

folds  of  the  drum-membrane  en- 

Chloride of  bromine,  i.  699 

Cholepyrrhin,  i.  498,  555 

closing  the,  vii.  337 

Chloride  of  gold,  caustic  action 

of, 

Cholera,  Asiatic,  ii.  138* 

Chordae  tendineae,  mechanism  of,  1. 

ii.  7 

and  intussusception,  diagnosis  of. 

562 

Chloride  of  gold  and  sodium,  iii. 

354 

viii.  332 

structure  of,  i.  563  (Fig.) 

Chloridfe  of  lime  as  a  disinfectant 

,  ii. 

bacillus  of,  ii.  384 ;  vi.  340 

Chordae  umbilicales,  i.  508 

480 

causes,  ii.  131 

Chordae  Willisii  in  the  longitudinal 

germicidal  action  of,  iii.  335 

complications  and  secondary  affec- 

sinus, viii.  241 

Chloride  of  sodium,  ii.  99 

tion,  ii.  129 

Chordee,  iii.  -358 

Chloride  of  zinc,  viii.  75 

contagion,  ii.  133 

Chorditis  vocalis  inferior  hypertro- 

caustic  action  of,  ii.  6 

course,  duration,  and  termination, 

phica,  iv.  411 

Chlorides,  ii.  99* 

ii.  130 

Chorea,  ii.  158* 

Chlorinated  lime,  ii.  101 

description,  ii.  138 

arsenic  in,  i.  343 

Chlorinated  soda,  solution  of,  ii. 

101 

diagnosis,  ii.  133 

as  a  cause  of  valvular  disease,  iii. 

Chlorinated  water,  ii.  101 

epidemics  of,  ii.  131 

584 

Chlorine,  ii.  100* 

forms  of,  ii.  130 

associated  with  insanity,  ii.  140 

antidotal  value  of,  i.  343 

in  armies,  i.  338 

complications  of,  ii.  139 

antiseptic  efficacy  of,  i.  358 

influence  of  race  and  nationality 

diagnosis,  ii.  143 

as  a  deodorant,  ii.  406 

upon,  viii.  438 

electrical  treatment  of,  ii.  653 

as  a  disinfectant,  ii.  479 

intensity  and  mortality,  ii.  131 

etiology,  ii.  140 

cosmetic  employment  of,  ii.  309 

pathological  anatomy,  ii.  130 

hysterical,  ii.  140 

germicidal  action  of,  iii.  334 

prognosis,  ii.  133 

in  adults,  ii.  140 

in  antiseptic  surgery,  i.  363 

ptomaine  of,  vi.  65 

in  pregnancy,  ii.  140  ;  vi.  14 

in  water,  detection  of,  vii.  705 

relation  of  soil  to,  vi.  498 

massage  in,  iv.  656  • 

Chloriou  cserulium,  v.  759  (Fig.) 

renal  disease  of,  iv.  284 

mental  changes  in,  ii.  139 

Chloro-carbon,  i.  763 

sanitary  measures  in,  ii.  134 

of  the  stump  after  amputation,  i. 

Chlorodyne,  ii.  103 

symptoms,  ii.  128 

154 

Chloroform,  ii.  103* 

synonyms,  ii.  128 

ophthalmoscopy  in,  v.  318 

administration  of,  i.  193  (Pig.) 

transmission  of,  by  water,  vii.  719 

pathology  of,  ii.  141 

during  sleep,  i.  194 

treatment,  ii.  133 

post-hemiplegic,  and  paralysis  agi- 

deaths  from,  i.  190 

Cholera,    fowl,    micrococcus  of,  ii. 

tans,  differential  diagnosis  of. 

effects  of  inhalation  of,  i.  189 

283 

V.  496 

germicidal  action  of,  iii.  334 

Cholera  infantum,  ii.  135*,  432,  437 

prognosis  of,  ii.  142 

syncope,  nitrite  of  amyl  in,  i.  573 

diagnosis,  ii.  136 

relation   of,   to    rheumatism    and 

use  of,  in  obstetrical  practice,  i. 

195 

etiology,  ii.  135 

heart  disease,  ii.  139 

Chloroma,  definition  of,  iii.  403 

influence  of  race  and  nationality 

symptoms,  ii.  138 

Chlorosis,  ii.  105* 

upon,  viii.  434 

synonyms,  ii.  138 

and  idiopathic  anaemia,  differential 

morbid  anatomy,  ii.  185 

syphilitic,  vi.  727 

diagnosis  of,  i.  186 

prognosis,  ii.  136 

treatment,  ii.  143 

climates  suitable  for  the  treatment 

symptoms,  ii.  135 

Chorea  scriptorum,  vi.  33  (Pig.) 

of,  iii.  535 

treatment,  ii.  136 

Chorio-capi  laris,  iv.  216  (Fig.) 

course  of,  ii.  106 

Cholera  morbus,  ii.  433 

Chorion,  ii.  143*  (Fig.) 

definition  of,  ii.  105 

Cholera,  sporadic,  pain  in,  v.  455 

diseases  of  the,  vi.  20  (Fig.) 

headache  in,  iii.  517 

Cholerine,  ii.  130 

formation  of  the,  iii.  177  (Fig.) 

pathology  of,  ii.  107 

Cholesteatoma,  ii.  137* 

frondosum,  ii.  391 

reduction  of  haemoglobin  in,  ii. 

170 

in  the  tympanum,  vii.  369 

histology  of,  v.  695  (Pig.) 

relation  of,  to  idiopathic  anaemia, 

Cholesterin,  i.  498  ;  iii.  43 

hydatidiform  degeneration  of  the 

i.  180 

crystals  of,  iv.  793  (Fig.) 

villi  of  the,  vi.  30 

symptomatology  of,  ii.  105 

in  atheroma,  i.  411  (Pig.) 

Chorio-retinitis  pigmentosa,  ring  sco- 

the blood  in,  iv.  785 

in  gall-stones,  ii.  356 

toma  in,  vii.  668 

treatment  of,  ii.  108 

in  preputial  calculi,  ii.  360 

Choroid,  iv.  214  (Pig.) 

Chocolate,  i.  731 

in  red  and  white  blood-corpuscles. 

arteries  of,  viii.  234 

adulteration  of,  iii.  203 

i.  550 

benign  tumors  of,  ii.  809 

Choerophyllum  cerefolium,  ii.  80 

in  the  blood-plasma,  i.  554 

capillary  net-work  of,  iv.  316 

Choke-damp,  i.  761 

in  urine,  vii.  434 

chondro-sarcoma  of,  ii.  810 

Choked  disk  in  tumors  of  the  brain, 

relation  of  adipocere  to,  i.  81 

coloboma  of,  scotoma  in,  vii.  669 

i.  669 

tests  for  crystals  of,  iii.  46 

cystoid  formations  in,  ii.  809 

Cholaemia,  iv._540 

Choletelin,  i.  499 

disease  of,  cataract  in,  i.  794 

Cholagogues,  ii.  108* 

Choline,  i.  498  ;  vi.  61 

first  recognition  of  tubercles  in  the,. 

list  of,  vi.  335 

Choluria,  vii.  434 

vii.  286 

mode  of  action  of,  ii.  Ill 

Cliondodendron  tomentosum,  v.  518 

fissure,  ii.  783 

purgative,  ii.  110 

Chondrigen,  iii.  256 

granuloma  of,  ii.  809 
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Choroid  (continued)  : 
hyperaemia  of,  ii.  147 
inflammation    of,   ii.    147.*      See 

Choroiditis. 
injuries  of  the,  ii.  803 
malignant  tumors  of,  ii.  809 
microscopical  anatomy  of,  iv.  315 
osteoma  in  the,  v.  388 
osteo-sarcoma,  ii.  810. 
parenchyma  of,  iv.  315 
plastic  inflammation  of,  ii.  150 
sarcoma  of,  ii.  809 
serous  inflammation  of,  ii.  148 
suppurative   inflammation    of,   ii. 

153 
tumors  of  the,  ii.  809  (Fig.) 
Choroiditis,  ii.  147 
as  a  cause  of  blindness,  i.  534 
disseminata,  scotomata  in,  vii.  668 
myopica  as  a  cause  of  blindness,  L 

585 
serosa,  iii.  337  (Fig.) 
syphilitica,  vi.  73l 
Chrchtschonovitsch's  method  of  gold 

staining,  iii.  680 
Christmas  rose,  iii.  604 
Chromates,  poisoning  by,  ii.  155 
Chromatic  aberration,  i.  45 
Chromatic  sense,  defects  of  the,  ii 

341  (Fig.) 
Chromatin,  addition   of,   to  female 
pronucleus,  the  essential  factor 
in  impregnation,  iv.  7 
Chromatoptometry,  v.  350 
Chromatosis,  v.  687  (Fig.) 
Chrome  red,  poisoning  by,  ii.  156 
■workers  in,  perforation  of  the  sep- 
tum narium  in,  viii.  367 
yellow,  poisoning  by,  ii.  156 
Chromic  acid,  ii.  154 
antiseptic  efiicacy  of,  i.  353 
as  a  fixing  agent,  iii.  663 
caustic  action  of,  ii  5 
germicidal  action  of,  iii.  334 
Chromidrosis,  feigned,  iii.  59 
Chromium,  ii.  154* 

poisoning  by,  ii.  155* 
Chronic   catarrhal  inflammation  of 
the  nasal  passages,  viii.   353* 
(Fig.) 
Chrysanthemum  cinerarisefolium,  ii. 
58 
parthenium,  ii.  57 
roseum,  ii.  58 
tanacetum,  vi.  737 
Chrysarobin,  ii.  156* 
in  the  treatment  of  skin  diseases, 
vi.  57 
Chrysin,  v.  779 
Chrysophan,  vi.  333,  389 
Chrysophanic  acid,  vi.  333 

in  yellow  dock,  ii.  535 
Chrzonszczewsky's    injection    solu- 
tion, iii.  681. 
Church  Hill  Alum  Springs,  ii.  157* 
Church  vaults,  poisoning  by  emana- 
tions from,  iL  333 
Chylangioma   cavemosum,   viii.   88 

(Fig.) 
Chyle,  effusion  of,  into  the  pleural 
and  peritoneal    cavities,   viii. 
83 
Chyle  vessels,  viii.  399 
Chylocele,  viii.  89 
Chylocyst,  viii.  407  (Fig.) 
Chylothorax,  viii.  83 
Chylous  ascites,  viii.  83 

hydrocele,  viii.  89 
Chyluria,  vii.  435 


Chyme  of  the  stomach,  action  of  bile 

on,  i.  499 
Cicatrices,    contractions    of    fingers 

from,  iii.  157  (Fig.) 
Cicatricial  keloid,  iii.  104 
Cicatrix,  ii.  157* 

tumors  of,  ii.  77 
Cichorium  endiva,  ii.  58 

intybus,  ii.  58,  93 
adulteration  of  dandelion  with, 
ii.  356 
Cicuta,  confusion  arising  from  use 
of  term,  iii.  613 

constituents  of,  i.  334 

maculata,  iii.  613 

virosa,  iii.  613 
Cicutin,  i.  333 
Cicutoxin,  i.  334 
Cigarettes,  effects  of,  viii.  558 
Cigarmakers'  cramp,  vi.  36 
Cigars,  effects  of,  viii.  551 
Ciliary  arteries,  iv.  315 
Ciliary  body,  iv.  314  (Fig.) 

and  sclera,  gumma  of,  as  a  cause 
of  blindness,  i.  535 

benign  tumors  of,  ii.  809 

cyst  of,  ii.  809 

malignant  tumors  of,  ii.  809 

myoma  of,  ii.  809 

retinal  layer  of,  iv.  317 

sarcoma  of,  ii.  809 

tumors  of  the,  ii.  809 
Ciliary  ganglion,  ii.  335  (Fig.) 
Ciliary  movement.     See  Epithelium. 
Ciliary  muscle,  action  of,  i.  47 

paralysis  of,  ii.  797 
Ciliary  nerves,  long,  ii.  336  ;  vii.  349 
Ciliary  spasm,  similating  myopia,  v. 

85 
Ciliary  veins,  iv.  315 
Ciliated  epithelium,  ii.  713  (Fig.) 
Cilio-nasal  nerve,  ii.  336 
Cimicidse,  v.  753 
Cimicifuga,  vi.  489 

as  an  emmenagogue,  ii.  676 

in  chorea,  ii.  143 
Cimicifugin,  vi.  489 
Cinchamidine,  ii.  163 
Cinchocerotin,  ii.  163 
Cinchona,  ii.  159*  (Fig.) 

action  and  use  of,  ii.  l64 

administration  of,  ii.  65 

alkaloids  of,  L  73 
antiperiodic  action  of,  i.  349 

allied  drugs,  ii.  166 

allied  plants,  ii.  166 

botanical  source,  ii.  159 

calisaya,  ii.  160,  161 

collection  of,  ii.  160 

constituents  of,  ii.  163 

cultivation  of,  ii.  160 

description  of,  ii.  161 

history  of,  ii.  161 

officinal  alkaloids  of,  ii.  165 

officinalis,  ii.  160 

pale,  ii.  163 

red,  ii.  160,  163 

succirubra,  ii.  160,  163 

uses  of,  ii.  164 

varieties,  ii.  160 

yellow,  ii.  160,  161 
Cinchonamine,  ii.  163 
Cinchonic  acid,  ii.  163 
Cinchonicine,  ii.  163 
Cinchonidine,  ii.  164 
Cinchonine,  i.  73  ;  ii.  164 
Cinchotannic  acid,  ii.  163 
Cincinnati  artesian  well,  ii.  167* 
Cincinnati,  climate  of,  ii.  166*  (Chart) 


Cinerarium  of  Milan,  ii.  336  (Fig.) 
Cinerea,  of  the  brain,  viii.  118,  130 
Cinnabar,  iv.  743 
Cinnamein,  i.  468 

Cinnamic  acid  and  cinnamates,  ii. 
167* 
in  gum  acaroides,  i.  35 
Cinnamodendron  corticosum,  i.  749 
Cinnamomum  camphora,  i.  748  ;  ii. 
169 
cassia,  ii.  168 
zeylanicum,  ii.  167  (Fig.) 
Cinnamon,  ii.  167*  (Fig.) 
allied  drugs,  ii.  169 
allied  plants,  ii.  169 
as  an  emmenagogue,  ii.  678 
composition,  ii.  168 
history  of,  ii.  168 
varieties  of,  ii.  167 
wild,  i.  749 
Cinnamyl,  cinnamate  of,  vi.  655 
Circle  of  least  confusion,  i.  400 
Circle  of  Willis,  viii.  333 
Circles  of  diffusion,  i.  39 
Circulation  of  the  blood,  i.  559  (Fig.) 
absence  of,  as  a  sign  of  death,  ii. 

387 
amount  of   blood   distributed  by 

the,  i.  568 
changes  in,  in  Graves'  disease,  ii. 

763 
condition  of,  in  cholera,  ii.  139 
disturbance    of,   in  coughing,   ii. 
314 
in  jaundice,  iv.  339 
in  the  in.sane,  iv.  67 
greater,  i.  559 

influence  of  alcohol  upon,  i.  103 
of  exercise  upon  the,  ii.  757 
of  fasting  upon,  iii.  39 
of  mountain  climates  upon,  v.  30 
of  respiration  upon,  i.  566 
of  tobacco  upon,  viii.  553 
lesser,  i.  559 

local  disorders  of,  ii.  170 
Circulation,  disorders  of  the,  ii.  169* 
Circulatory  apparatus,  changes  in, 

in  idiopathic  anaemia,  i.  183 
Circulatory  system  in  the  new-born, 

iv.  11 
Circulus  arteriosus  nervi  optici,  v. 

341 
Circulus  venosus  Halleri,  i.  686 
Circumcision,  ii.  172* 
Circumflex   artery,  external,  anom- 
alies of,  i.  357 
in  the  thigh,  viii.  543 
internal,  anomalies  of,  i.  357  (Fig.) 
Circumflex   iliac    artery,   anomalies 
of,  i.  356 
superficial,  viii.  543 
Circumflex    iliac    vein,   superficial, 

viii.  547  (Fig.) 
Circumflexus  palati  muscle,  ii.  730  ; 

V.  633 
Circuminsular  fissure,  viii.  153  (Fig.) 
Circumscription,  cselian,  viii.  131 
Circus-riders,  studies  upon  health  of, 

ii.  760 
Cirrhosis,  ii.  174*  (Fig.) 
causes,  ii.  175 
definition,  ii.  174 
history,  ii.  174 

microscopic  appearances,  ii.  175 
of  the  heart,  iii.  559 
of  the  liver,  iv.  543  (Fig.) 
of  the  pancreas,  v.  465 
following  impaction  of  a  calcu- 
lus, V.  488  (Fig.) 
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Cborold. 
Climate. 


Cirrhosis  (continued) ; 

pathology,  ii.  174 

renal,  iv.  280 

results,  ii.  176 

synonyms,  ii.  174 

turbinated,  viii.  356,  363 
Cisterna  ambiens,  viii.  344 

frontis,  viii.  244 

magna,  viii.  244 

Sylvii,  viii.  244 
Cisterns,  storage  of  water  in,  vii.  730 
Cistern-water,  character  of,  vii.  708 
Cistus  creticus,  iv.  376 

cyprius,  iv.  376 

ladaniferus,  iv.  876 
Citraria  islandica,  v.  36  (Pig.) 
Citrate  of  iron  and  quinine,  ii.  165 

of  lithium,  iv.  511 

of  magnesium,  iv.  617 

of  potassium,  v.  794 
diaphoretic  action  of,  ii.  435 
Citric  acid,  ii.  176* 

germicidal  action  of,  iii.  334 
Citrine  ointment,  iv.  743 
Citron,  v.  359 
Citrullus  colocynthis,  ii.  233  (Fig.) 

vulgaris,  ii.  334 
Citrus  aurantiura,  v.  358 

bergamia,  i.  491  ;  v.  359 

decumana,  v.  359 

limetta,  v.  359 

limonum,  iv.  473  ;  v.  359 

medica,  v.  359 

vulgaris,  v.  358  (Fig.) 
Civet,  ii.  176*  ;  v.  75 
Civil  incapacity,  ii.  176* 
Civil  law  in  relation  to  marriage,  ii. 

373 
Clairvoyance,  ii.  279 
Clap,  iii.  355.     See  Qonorrlum,. 
Clarendon  Springs,  Vt.,  ii.  177* 
Claret  wines,  vii.  767 
Clarionet-players'  cramp,  vi.  36 
Clark,  T.  M. ,  on  the  construction  of 

dwelling-houses,  iii.  432 
Clarke,    columns  of,   viii.   169,  480 

(Fig.) 
Clarke's  rule  for  computing  dosage 

in  children,  ii.  526 ;  v.  196 
Classification  of  animals  and  plants, 
evidence  of  evolution  from,  ii. 
736 

of  cells,  ii.  16 

of  skin  diseases,  vi.  455 
Clathrus,  iii.  273 

cancellatus,  iii.  283 

trellised,  iii.  383 
Claustrophobia,  iii.  51 
Claustrum,  viii.  135,  173  (Fig.) 
Clava,  viii.  135  (Fig.) 
Clavaria,  iii.  270  (Fig.) 

botrytis,  iii.  280 

coralloides,  iii.  280 

fastigiata,  iii.  280 

formosa,  iii.  380 

list  of  edible,  iii.  284 

mycelium  of,  iii.  368 

rugosa,  iii.  380 

varieties  of,  iii.  380  (Fig.) 
Claviceps  purpurea,  ii.  714  (Fig.) 
Clavicle,  dislocation  of,  ii.  178,  488 
(Fig.) 

fracture  of,  iii.  343 
Clavicle,  joints  of,  ii.  177*  (Fig.) 
Clavus,  ii.  178*  ;  iii.  514  ;  v.  491 
Clear  weather,  definition  of,  by  the 

Signal  Service,  ii.  338 
Cleavage  lines  of  the  skin,  viii.  459 
(Fig-) 


Cleavers,  ii.  178* 

Cleft  palate,  ii.  179*  (Fig.) 

acquired,  ii.  183 

after-treatment,  ii.  183 

definition,  ii.  179 

operation  for,  ii.  182 

pathology,  ii.  179 

prognosis,  ii.  180 

training  the  voice  after  closure  of, 
ii.  183 

treatment  of,  ii.  180 
Clefts,  branchial,  v.  121 
Cleido-cervicalis  muscle,  v.  41 
Cleido-epitrochlearis  muscle,  v.  43 
Cleido-hyoid  muscle,  v.  38 
Cleidooccipital  muscle,  v.  37  (Fig.) 
Clematis,  i.  68 

Clemen's  solution  in  diabetes,  ii.  423 
Clement,  A.  W. ,  on  veterinary  post- 
mortem examinations,  vii.  641 
Clergymen,  diseases  of,  v.  277 
Clerks,  diseases  of,  v.  381 
Cleveland,  climate  of,  ii.  184*  (Chart) 
Clifton  Springs,  England,  ii.  184* 
Clifton  Springs,  N.  Y.,  ii.  184* 
Climacteric,  ii.  73 

climates  suitable  for  women  at  the 
time  of,  iii.  535 
Climate,  ii.  185* 

Alpine,  i.  125 

Alpine  (Davos),  ii.  357 

Alpine  (Upper  Engadine),  ii.  695 

classification  of,  iii.  531 

coast,  iii.  533 

cold  lowland,  iii.  532 

conditions  affecting,  i.  97 

cool  island  and  coast,  iii.  533 

definition  of,  ii.  185 

diorique,  vii.  736 

dosage  modified  by,  ii.  536 

dry  coast,  iii.  532 

dry  lowland,  iii.  533 

effect  of,  on  hearing,  iii.  546 

factors  or  elements  of,  ii.  186 

geographical   distribution   of,   iii. 
531 

high  altitude,  iii.  532 

in  relation  to  convulsive  diseases, 
ii.  387 

in  relation  to  dysentery,  ii.  547 

in  the  treatment  of  tuberculosis, 
vii.  319 

influence  of,  in  the  production  of 
catarrh  of  the  upper  air-pas- 
sages, iv.  403 
upon  body  temperature,  iii.  594 
upon    yellow-fever    epidemics, 
viii.  56 

island,  iii.  533 

lowland,  iii.  533 

moist  Island  and  coast,  iii.  533 

moist  lowland,  iii.  532 

mountain,  iii.  532 

new,  accustoming  one's  self  to,  1. 
35 

of  Aberystwith,  Wales,  1.  35 

of  Aiken,  i.  89 

of  Ajaccio,  i.  101 

of  Alassio,  viii.  456 

of  Alexandria,  Egypt,  ii.  640 

of  Algiers,  i.  107 

of  Alicante,  i.  108 

of  Antigua,  vii.  740 

of  Arcaohon,  i.  297 

of  Arco,  i.  298 

of  Arizona,  i.  304 

of  Arnedillo,  i.  340 

of  Asheville,  N.  C. ,  i.  384 

of  Atlantic  City,  i.  413 


Climate  (continued) : 
of  Augusta,  6a.,  i.  441 
of  Australia,  i.  450  ;  viii.  106 
of  the  Azores,  i.  45'r 
of  Baltimore,  i.  469 
of  Barbadoes,  i.  474  ;  vii.  740 
of  Barnstable,  i.  35 
of  Berck-sur-Mer,  i.  491 
of  Berkshire  Hills,  i.  493 
of  Bermuda,  i.  493 
of  Bethlehem,  N.  H.,  i.  495 
of  Biarritz,  i.  496 
of  Block  Island,  i.  539 
of  Bordighera,  i.  607  ;  viii.  454 
of  Boston,  i.  608 
of  Bournemouth,  i.  608 
of  Brownsville,  Tex.,  i.  710 
of  Burlington,  Vt.,  i.  731 
of  Cairo,  Egypt,  ii.  640 
of  Cannes,  viii.  453 
of  Cape  May,  N.  J.,  i.  753 
of  Cedar  Keys,  ii.  11 
of  Charieston,  S.  C,  ii.  76 
of  Chicago,  ii.  91 
of  Cincinnati,  ii.  166 
of  Cleveland,  ii.  184 
of  Colorado  Springs,  ii.  335 
of  Corsica,  i.  101 
of  Costabelle,  iii.  748 
of  Covington,  La.,  v.  183  * 

of  Cuba,  vii.  743 
of  Curafoa,  vii.  741 
of  Dansville,  ii.  357 
of  Davos,  ii.  357 
of  Denver,  ii.  403 
of  Des  Moines,  ii.  415 
of  Detroit,  IL  416 
of  Dominica,  vii.  740 
of  Eastport,  Me.,  ii.  634 
of  Egypt,  ii.  640 
of  El  Paso,  V.  181 
of  Florida,  iii.  11,  167 
of  Fort  Selden,  N.  M.,  v.  180 
of  Fort  Union,  N.  M.,  v.  179 
of  Grenada,  vii.  740 
of  Guadeloupe,  vii.  741 
of  Halifax,  v.  249 
of  Hayti,  vii.  743 
of  Hyeres,  iii.  747 
of  Isle  of  Wight,  vii.  763 
of  Jacksonville,  iv.  334 
of  Jamaica,  vii.  739 
of  Key  West,  iv.  266 
of  Knoxville,  iv.  317 
of  Lakewood,  iv.  377 
of  La  Mesilla,  N.  M.,  v.  181 
of  Las  Vegas  Hot  Springs,  v.  180 
of  Leavenworth,  iv.  466 
of  Little  Rock,  iv.  536 
of  Llandudno,  Wales,  i.  25 
of  Los  Angeles,  iv.  580. 
of  Madeira',  iv.  613 
of  Manitoba  (Winnipeg),  vii.  781 
of  Martha's  Vineyard,  vii.  784 
of  Martinique,  vii.  742 
of  Melbourne,  iv.  705 
of  Mentone,  iv.  730 ;  viii.  454 (Fig.) 
of  Meran,  iv.  735 
of  Mogador,  v.  12 
of  Montreal,  v.  17 
of  Montreux,  v.  19 
of  Montserrat,  vii.  740 
of  Nantucket,  vii.  784 
of  Nassau,  v.  105 
of  Nervi,  v.  151 
of  New  Mexico,  v.  177 
of  New  Orleans,  v.  183 
of  New  South  Wales,  v.  185 
of  New  York  City,  v.  187 
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Climate  (continued) : 

of  Newport,  R.  I.,  v.  185 

of  Newport  News,  v.  393 

of  Nice,  viii.  454 

of  Nile  Delta,  Egypt,  li.  640 

of  North  Africa  (Algiers),  1.  107 

of  Nova  Scotia,  v.  249 

of  Old  Point  Comfort,  v.  293 

of  Ottawa,  V.  398 

of  Pasadena,  iv.  580 

of  Pass  Christian,  Miss.,  v.  184 

of  Pan,  V.  533 

of  Philadelphia,  v.  639 

of  Portland,  Me.,  v.  783 

of  Portland,  Ore.,  v.  783 

of  Porto  Rico,  vii.  743 

of  Punta  Rasa,  Fla.,  vi.  99 

of  Rio  de  Janeiro,  vi.  238 

of  Rochester,  vi.  230 

of  St.  Christopher,  vii.  740 

of  St.  Croix,  vii.  741 

of  St.  Kitfs,  vii.  740 

of  St.  Louis,  vi.  344 

of  St.  Moritz,  vi.  245 

of  St.  Paul,  vi.  347 

of  St  Thomas,  vii.  741 

of  St.  Vincent,  vii.  740 

of  San  Antonio,  vi.  355 

of  San  Diego,  vi.  358 

of  San  Domingo,  vii.  748 

of  San  Francisco,  vi.  359 

of  San  Remo,  viii.  456 

of  Santa  Barbara,  vi.  380 

of  Santa  Ee,  vi.  383 

of  Santa  Lucia,  vii.  740 

of  Saranac  Lalie,  vi.  383 

of  Silver  City,  N.M.,  v.  180 

of  Summerville,  8.  C,  ii.  76 

of  Texas,  vii.  41 

of  The  Adirondacks,  i.  81 

of  The  Alps,  i.  135  ;  ii.  357,  695 

of  The  Riviera,  viii.  453  ;  v.  151 

of  Thomasville,  vii.  61 

of  Toronto,  vii.  153 

of  Trinidad,  vii.  739 

of  Upper  Egypt,  ii.  640 

of  Upper  Engadine,  ii.  694 

of  Vicksburg,  vii.  654 

of  Victoria,  vii.  654 

of  Visalia,  vii.  656 

of  Wales,  i.  35 

of  Washington,  vii.  696 

of  West  Indies,  vii.  734 

of  White  Mountains  (Bethlehem) 
1.495 

of  Wiesen,  ii.  357 

of  Winnipeg,  vii.  781 

of  Wood's  Holl,  vii.  784 

of  Yuma,  viii.  74 

physiological  and  pathological  ef- 
fects of,  iii.  530 

special,   adapted  to  treatment  of 
special  diseases,  iii.  533 

warm,  in  the  etiology  of  cirrhosis, 
ii.  175 

warm  island  and  coast,  iii.  533 

warm  lowland,  iii.  533 
Climatic  relations  of  consumption,  ii. 

191* 
Climatic  treatment  of  special  diseases, 

iii.  533 
Climato-therapy  of  moimtains,  v.  31 
Climax  springs,  ii.  195* 
Clinical  microscopy,  iv.  775  (Fig.) 
Clitoris,  vii.  690 

epithelium  of,  i.  775 
Clonic  spasms,  ii.  286 
Clonus,  ankle-,  vi.  770 

wrist-,  vi.  771 


Clostridia,  vi.  329  (Fig.) 

Clot,  active,  in  an  aneurism,  i.  203 

passive,  in  an  aneunsm,  i.  203 
Clothing,  disinfection  of,  ii.  480 
eruptions  due  to  poisonous,  ii.  407 
for  children,  ii.  95 
for  infants,  iv.  15 
for  sailors,  iii.  773 
for  troops,  iii.  748  (Fig.) 
in  the  field,  iii.  134 
Clotting,  blood-,  physiology  of,  vii. 

87 
Cloudiness,  amount  of,  in  relation  to 
climatology,  ii.  188 
effects  of,  on  the  human  organism, 
iii.  531 
Cloudy  swelling  of  the  heart,  iii.  573 
Cloudy  weather,  definition  of,  by  the 

Signal  Service,  ii.  338 
Clove-hitch,  ii.  483  (Fig.) 
Clover,  vi.  390 
sweet,  vi.  390 
Cloves,  ii.  195*  (Fig.) 
Clubbed  fingers,  iii.  503  (Fig.) 
Club-foot,  acquired,  etiology  of,  ii. 
198 
acquired  valgus,  ii.  204 

treatment,  ii.  208 
and  neuromimesis,  diagnosis  of,  v. 

174 
calcaneo-varus  and  valgus,  ii.  206 

treatment,  ii.  214 
calcaneus,  ii.  205 

treatment,  ii.  308 
definition,  ii.  196 
equino-valgus,  ii.  206 

treatment,  ii.  214 
equino-varus,  ii.  205 

treatment,  ii.  209 
equinus,  ii.  204 

treatment,  ii.  308 
etiology,  ii.  197 
history  and  literature,  ii.  199 
hysterical,  ii.  306 
mechanical  treatment,  ii.  207 
non-deforming,  ii.  306 
operative  treatment,  ii.  207 
osteotomy  for,  v.  395  (Fig.) 
pes  earns,  ii.  305 
pes  planus,  ii.  205 
residual  vanis,  ii.  313 
symptomatic     or     compensatory 

equinus,  ii.  313 
synonyms,  ii.  196 
talipes,  ii.  196*  (Fig.) 
treatment,  ii.  306 
valgus,  ii.  208 

treatment,  ii.  308 
varieties,  ii.  196 
varus,  ii.  203 
treatment,  ii.  208 
Club-hand,  iii.  498  (Fig.) 
Cluster  mushroom,  iii.  275 
Clutterbuck's  elaterium,  ii.  644 
Clysmic  Springs,  ii.  214* 
Clysters,  ii.  691 

Cnethocampa  processionea,  v.  756 
Cnicin,  vii.  61 

Cnicus  benedictus,  ii.  58  ;  vii.  61 
Coach-whip  snake,  vi.  173 
Coagulants    in    the    purification   of 

water,  vii.  723 
Coagulation  of  the  blood,  i.  553 
physiology  of,  vii.  87 
theories  of,  iii.  581 
Coal-gas,  ii.  214* 
action  of,  on  the  economy,  ii.  215 
composition,  ii.  214 
poisoning  by,  i.  760  ;  ii.  215 


Coal-naphtha,  a  source  of  benzene, 

i.  487 
Coal-tar  creasote,  i.  756 
Coaptation  splints,  iii.  241 
Cobalt,  nitrate  of,  antiseptic  efficacy 

of,  i.  254 
Cobra  di  capello,  vi.  173 

head  of,  vi.  168  (Fig.) 
Cobweb  mushroom,  iii.  378 
Coca,  li.  316* 

action  and  use,  ii.  217 

administration,  ii.  319 

alkaloids  of,  ii.  217 

allied  drugs,  ii.  219 

allied  plants,  ii.  219 

composition,  ii.  217 

source  of,  ii.  216 
Cocaine,  i.  72  ;    ii.  217 

as  a  mydriatic,  v.  79 

hypodermatic,  use  of,  iii.  795 

local  anaesthesia  from,  i.  198 

objections  to  the  use  of,  in  ear- 
ache, ii.  582 

temperature  sense  not  abolished 
by,  viii.  273 
Cocci,  pathogenic,  vi.  334 
Coccinin,  ii.  247 
Cocculus  indicus,  v.  686  (Fig.) 

toxiferus,  ii.  348 
Coccus,  ii.  330 

ceriferus,  vii.  736 

salivarius  septicus,  vi.  335 
Coccygeus  muscle,  anomalies  of,  v. 

53 
Coccygodinia,  ii.  320* 
Coccyx,  V.  554 

pain  in  the  region  of  the,  ii.  330 
Cochin  ginger,  iii.  330 
Cochineal,  ii.  330* 

coloring  matter  of,  ii.  347 

staining  fluids,  iii.  675 
Cochlea,    development  of,    li.    569 

(Fig) 

function  of,  iii.  544 

hsemorrhagic  inflammation  of,  i. 
433 

nerve-atrophy  in  the  first  whorl  of, 
i.  435 

osseous,  ii.  563 

sarcoma  of,  i.  440 
Cochlear  nerve,  ii.  566 
Cochlearia  armoracia,  iii.  697  (Fig.) 

officinalis,  v.  77 
Cochuco,  ii.  216  (Fig.) 
Cocinic  acid,  ii.  77 
Cock's    operation   for  impermeable 
stricture  of  "the   urethra,    v. 
196  ;  vii.  401 
Cocoa,  adulteration  of,  iii.  202 

butter,  i.  731 

confusion  of,  with  coca,  ii.  219 
Coco-nut,  confusion  of,  with  coca,  ii. 
219 

oil  of,  ii.  220* 

source  of,  i.  304 
Cocoa-red,  i.  731 
Cocos  nucifera,  i.  304 ;  ii,  220 
Codamine,  v.  332 
Codeine,  i.  72  ;  v.  333 

action  of,  v.  333 

hypnotic  action  of,  iii.  786 
Cod-liver  oil,  ii.  331*  ;  iii.  43 

action  and  use,  ii.  321 

administration,  ii.  223 

allied  drugs,  ii.  333 

as  a  tonic,  vii.  186 

composition  of,  ii.  331 

inunctions  in  infantile  diarrhoea, 
ii.  440 
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Cod-liver  oil  (continued) : 

Cold  (continued) : 

Colles,  fascia  of,  v.  588 

palatable  preparation  of,  v.  448 

in  the  treatment  of  chorea,  ii.  143 

Colles's  fracture,  iii.  248  ;  v.  196 

source  of,  ii.  331 

influence  of,  in  the  production  of 

Colles's  law;  v.  196 

Coe,  Henry  C. ,  on  diseases  and  new- 

catarrh  of  the  upper  air-pas- 

Colliculi, of  the  brain,  viii.  143  (Fig.) 

growths  of  the  ovaries,  v.  399 

sages,  iv.  403 

list  of,  viii.  150 

on  gynecological  examination,  iii. 

in  the  production  of  chlorosis. 

Collidine,  vi.  64 

415 

ii.  107 

Colliers,  diseases  of,  v.  377 

on  placentitis,  viii.  436 

in  the  production  of  cirrhosis. 

Collin's  black  for  staining,  iii.  678 

Coele,  an  encephalic  cavity,  viii.  118 

ii.  175 

Collis's  operation  for  hare-lip,  iii.  507 

use  of  term  as  a  substitute  for  ven- 

in the  production  of  colic,  ii. 

(Fig.) 

tricle,  viii.  539,  531 

331 

Collocation  of  fissures  on  the  sutures. 

Ccelenterates,   consciousness    in,   il. 

in  the  production  of  diarrhoea, 

viii.  160  (Fig.) 

377 

ii.  433 

of  lambdoidal  fissure  and  suture, 

Coeliac  axis,  anatomical  relations  of 

local  action  of,  ii.  339 

viii.  148  (Pig.) 

the,  i.  3 

local  anaesthesia  by,  i.  1^97 

of  lambdoidal  suture  with  occip- 

Coeliac lymphatic  glands  and  plexus. 

mechanical  action  of,  ii.  339 

ital  fissure,  viii.  108 

viii.  403 

morbific  influence  of,  ii.  338 

Collodion,  ii.  311 

Coeliac  plexus  of  nerves,  i.  3  ;  viii.  510 

physical  and    physiological,    dis- 

cantharidal, vi.  501 

(Fig-) 

tinction  between,  ii.  386 

styptic,  V.  854 

Coelian  circumscription,  viii.  131 

therapeutics  of,  ii.  339* 

Collodium  anti-ephilidicum,  ii.  309 

Coelian  parietes,  unequal  thickness 

Cold  abscesses,  iv.  38 

Colloid  degeneration  of  cysts,  ii.  353 

of,  viii.  118 

Cold-asphyxia  among  soldiers,  i.  335 

of  the  skin,  ii.  833* 

Coeliolymph,    cerebro-spinal   liquid. 

Cold  bath,  action  of,  ii.  839 

Collonema,  ii.  333* 

viii.  119 

contra-indications    to    use   of,    in 

Coloboma  of  the  choroid,  scotoma 

Coelom,  ii.  333* 

fevers,  ii.  330 

in,  vii.  669 

origin  of  the,  iii.  175  (Fig.) 

use  of,  ii.  330 

of  the  optic-nerve  sheath,  scotoma 

Ccensesthesis,  iv.  49 

in  fever,  iii.  69 

in,  vii.  669 

exalted,  in  general  paresis,  iv.  109 

Cold  cream,  i.  119  ;  ii.  308 ;  vi.  531 

origin  of,  ii.  783 

Coeze  (mineral  springs),  ii.  334 

Cold-flowing   masses  for  injection. 

Colocynth,  ii.   333*  (Fig.)  ;  iv.  461  ; 

Coffea,  ii.  166,  333  (Fig.) 

iii.  683 

vi.  103 

arabica,  ii.  333  (Pig.) 

Cold  in  the  head,  ii.  1 

action  and  use,  ii.  334 

Coffee,  ii.  166,  333*  (Fig.) 

Cold  pack,  i.  465 

administration,  ii.  334 

action  and  use  of,  ii.  333 

in  fever,  iii.  70 

allied  drugs,  ii.  335 

adulteration  of,  iii.  303 

Cold  water,  indications  for  use  of, 

allied  plants,  ii.  234 

allied  drugs,  ii.  334 

ii.  330 

composition  of,  ii.  834 

allied  plants,  ii.  334 

internal  action  of,  ii.  330 

description  of,  ii.  234 

composition  of,  ii.  333 

methods  of  using,  ii.  330 

source  of,  ii.  233 

cultivation  of,  ii.  333 

Colectomy,  ii.  231* 

Colocynthein,  ii.  234 

habitat  of,  ii.  333 

Coleoptera,  v.  757  (Fig.) 

Colocynthin,  ii,  334 

CO  haemoglobin,  spectrum  of,  1.  578 

Colic,  biliary,  ii.  116 

Colocynthitin,  ii.  384 

(Fig.) 

copper,  ii.  393 ;  v.  378 

Cologne  water,  ii.  308 

Cohen,  J.  Soils-,  on  neuroses  of  the 

endemic,  in  the  West  Indies,  vii. 

officinal  formula  for,  i.  491 

larynx,  viii.  371 

738 

Colon,  iv.  173 

Cohen's  method,  v.  196 

gastric,  v.  159 

ascending,  measurements  of,  vii. 

Cohn's   fluid  as  a  culture  medium. 

hepatic,  iv.  563 

658 

iv.  773 

and  intestinal,  diagnosis  of,  ii. 

double,  of  horse,  vii.  643  (Fig.) 

Cohnheim's  areas,  v.  65  (Fig.) 

233 

excision  of,  ii.  331 

method  of  gold  staining,  iii.  680 

treatment,  iv.  566 

lesions  of,   in  dysentery,   ii.   550 

theory  of  inflammation,  iv.  34 

intestinal,  ii.  231* 

(Fig.) 

Cohnstein's  operation,  v.  196 

definition,  ii.  331 

lymphatic  vessels  of,  viii.  399 

Cohosh,  black,  vi.  489 

diagnosis,  ii.  333 

operation  upon,  ii.  348 

Cohosh,  blue,  ii.  334* 

etiology,  ii.  831 

position  of  descending,  ii.  349 

Coise  (mineral  springs),  ii.  234* 

of  infants,  ii.  333 

wounds  of,  diagnosis,  iv.  195 

Cola-nuts,  i.  733 

pain  in,  v.  455 

Colonies  of  bacteria,  vi.  330 

Colchicein,  ii.  335 

pathology,  ii.  333 

Colophony,  vii.  333.     See  Bosin. 

Colchicin,  ii.  335 

prognosis,  ii.  233 

Color,  association  of,  with  sound,  iii. 

Colchicum,  ii.  334*  (Fig.) 

symptoms,  ii.  833 

546 

action  and  use,  ii.  335 

treatment,  ii.  333 

sensitiveness  of  excentric  portions 

administration,  ii.  836 

intussusception  as  a  cause  of,  viii. 

of  the  retina  to,  vii.  665 

allied  drugs,  ii.  336 

307 

Color-blindness,  ii.  241*  (Pig.) 

allied  plants,  ii.  336 

lead,  iv.  464 

acquired,  ii.  244 

composition  of,  ii.  235 

pain  in,  v.  455 

relation  of,  to  excentric  vision. 

description  of,  ii.  335 

renal,  iv.  305  ;  viii.  560 

vii.  666 

habitat  of,  ii.  325 

and  intestinal,  diagnosis  of,  ii. 

detection  of,  ii.  245 

Cold,  as  an  emmenagogue,  ii.  675 

333 

frequency,  ii.  243 

biological  action  of,  ii.  327 

pain  in,  v.  455 

from  disease  or  injury,  ii.  344 

chemical  action  of,  ii.  339 

Colica  pdctonum,  iv.  464  ;  v.  455 

hereditary  and  congenital,  ii.  342 

death  from,  ii.  338 

scortorum,  v.  409 

history  of,  ii.  341 

in  armies,  i.  326 

Colin's    transfusion  apparatus,   vii. 

incurability  of,  ii.  243 

distinction  between  thermometric 

317  (Fig.) 

measuring  degrees  of,  ii.  246 

and  physiological,  ii.  336 
effects  of,  ii.  336* 

Colitis,  treatment  of,  ii.  437 

method  of  testing,  ii.  246 

Collagen,  iii.  356 

monocular,  ii.  244 

on  metabolism,  v.  366 

Collapse,  vi.  439 

palliation  of,  ii.  243 

on  body  temperature,  iii.  595 

hypodermatic  iniection  of  stimu- 

physical   peculiarities     associated 

on  inflammation,  iii.  197 

lants  in,  iii.  795 

with,  ii.  241 

on  the  skin,  ii.  93 

Collar  mushroom,  iii.  375 

race  differences,  ii.  243 

extreme,  a  cause  of  infant  mortal- 

Collateral eminence,  viii.  150  (Pig.) 

social  condition,  ii.  343 

ity,  iv.  14 

Collateral  fissure,  viii.  150  (Fie.) 

varieties,  ii,  241 

in  relation  to  neuralgia,  v.  154 

Colleges,  athleticism  in,  ii.  761 

Color-perception,  v.  350 
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Color-scotomata,  vii.  668 

Composite    photography  of   skulls, 

Concretions  (continued) : 

Colorado  Springs,  ii.  335*  (Chart) 

instrument  for,  ii.  25  (Fig.) 

urinary,  i.  515  ;  ii.  257 

and    Denver,   cofnparison    of  the 

Compound  cathartic  pills,  ii.  334 

urostealith,  ii.  359 

climate  of,  ii.  403 

Compound  decoction  of  sarsaparilla, 

xanthin,  ii.  359 

Colored  sweat,  ii.  154 

vi.  293 

Condensed  milk  for  infant  feeding, 

Colorimeter  of  Malassey,  i.  548 

Compound  dislocations,  ii.  484 

viii.  99 

Coloring  matters,  animal,  ii.  247* 

Compound  effervescing  powder,  v. 

in  infantile  diarrhoea,  li.  439 

Colostomy,  ii.  348 
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Condenser,  sub-stage,  iv.  776  (Fig.) 

Colostrum,  v.  7 

Compound  extract  of  colocynth,  ii. 

Condillac,  ii.  360* 

Colotomy,  ii.  248* 

234 

Conduction,  sensory,  test  for  rapid- 

for stricture  of  the  rectum,  i.  383 

Compound    fluid    extract  of    sarsa- 

ity of,  vi.  391 

history  of,  ii.  348 

parilla,  vi,  393 

Condyles  of  the  humerus,  ii.  644 

inguinal,  ii.  349 

Compound  fractures,  iii.  335 

Condyloma,  ii.  360*  (Fig.) ;  v.  492 

lumbar,  1.  9  ;  ii.  349 

Compound    infusion  of    senna,  iv. 

broad,  ii.  261 

Colpeurynter,  Braun's,  iv.  345  (Fig.) 

641  ;  vi.  389 

definition,  ii.  260 

Colpitis,  treatment  of,  iv.  486 

of  gentian,  iii.  330 

description,  ii.  260 

vesiculo-emphysematosa,  vii.  583 

Compound  liquorice  powder,  vi.  389 

etiology,  ii.  261 

Colpohyperplasia  cystica,  vii.  588 

Compound  liniment  of  mustard,  v. 

history,  ii.  260 

Coltsfoot,  ii.  58,  350* 

76 

morbid  anatomy,  ii.  261 

Columbarium,  ii.  337  (Pig.) 

Compound  mixture  of  liquorice,  iv. 

non-specific,  ii.  260 

Columbia  White   Sulphur  Springs, 

509 

of  the  arms,  i.  385 

ii.  250* 

Compound  pills  of  iron,  v.  98 

of  the  larynx,  iv.  394  (Fig.) 

Columbian  Spring,  Saratoga,  vi.  384 

of  rhubarb,  vi.  224 

of  the  tongue,  vii.  113 

Columbic  acid,  ii.  351 

Compound  powder  of  rhubarb,  vi. 

of  the  vulva,  vii.  693 

Columbin,  ii.  251 

224 

pointed,  ii.  260 

Columbo,  ii.  350*  (Fig.) 

Compound  spirit  of  ether,  ii.  725 

prognosis,  ii.  363 

Columella  cochleae,  ii.  563 

of  horse-radish,  iii.  698 

specific,  ii.  361 

Column,  dorsal  of  myel,  viii.  125 

of  juniper,  iv.  265 

synonyms,  ii.  360 

dorso-mesal,     of    post-oblongata, 

Compound  tincture  of  benzoin,  1.490 

syphilitic,  of  the  external  auditory 

viii.  135 

of  cardamon,  i.  783 

canal,  viii.  377 

lateral,  of  myel,  viii.  135 

of  cinchona,  ii.  165 

treatment,  ii.  262 

of  fornix,  viii.  138 

of  gentian,  iii.  320 

Cones  of  the  retina,  v.  346  (Fig.) 

spinal.     See  Spinal  column. 

tincture  of  lavender,  iv.  458 

Confection,  a  form  of  medicine,  iv. 

Columnae  adiposse,  ii.  251*  (Fig.) 

Compress,  moist,  i.  466 

'  696 

Morgagni,  iv.  174 

Compressed  air  apparatus,  iv.  36 

of  Damocratls,  ii.  166 

Columnar  epithelium,  ii.  710  (Fig.) 

Compresses,  cold,  in  fever,  iii.  70 

of  rose,  VL  238 

Columns  of  the  spinal  cord,  viii.  483 

Compression  of  arteries,  i.  357  (Fig.) 

of  senna,  vi.  53,  390 

Coma,  ii.  253*  277 

Compression  of  the  brain,  coma  in, 

Confectionery,   adulteration    of,  iii. 

alcoholic,  ii.  355 

ii.  253 

200 

carcinomatous,  ii.  254 

Compression-atrophy,  i.  416 

Confidential  communications.     See 

diabetic,  ii.  354,  430 

Compression-myelitis,  viii.  487 

Evidence. 

dyspeptic,  ii.  254 

Compressor  hemisphericum  bulbi,  v. 

Confluent  rattlesnake,  vi.  166 

epileptic,  ii.  255 

54 

Congenital  alopecia,  i.  122 

following  extensive  burns,  ii.  255 

Compressor  sacculi  laryngis,  iv.  391 

angiomata,  i.  231 

from  compression,  ii.  253 

Compressor  venae  dorsalis  penis,  v. 

ankyloblepharon,  ii.  791 

syphilitic,  vi.  738 

54 

anomalies  of  the  Eustachian  tube. 

ursemic,  ii.  253 

Compressorium,  Jung's,  iii.  664  (Fig.) 

ii.  733 

and  coal-gas  poisoning,  diagnosis 

Conant's  stem  pessary,  v.  630  (Fig.) 

arcus  senilis,  i.  399 

of,  ii.  215 

Conarial  recess,  viii.  133  (Fig.) 

cephalocele,  ii.  680  ;  viii.  245 

Combined  method  of  instruction  for 

Conarial  vein,  viii.  338 

cirrhosis,  ii.  175 

deaf-mutes,  ii.  384 

Conarium,  viii.  133  (Fig.) 

club-foot,  ii.  197 

Come  Frere,  arsenical  paste  of,  1.  343 

topographical  relations  of,  viii.  133 

color-blindness,  ii.  342 

Comedo,  ii.  255*  (Fig.) 

Concha  of  the  auricle,  i.  444  (Fig.) 

contractions  of  the  fingers,  ill.  157 

of  the  auricle,  L  445 

development  of,  ii.  573  (Fig.) 

(Fig.) 

Comes  nervi  phrenici  arteries,  ii.  439 

Conchiolin,  iii.  356 

cysts  of  the  orbit,  ii.  812 

Comfrey,  i.  606  ;  ii.  356* 

Concretions,  ii.  356*.     See  also  Cal- 

deaf-mutes, ii.  368 

Comma-bacillus,  ii.  133, 384  ;  vi.  339 

culi. 

deafness,  ii.  385 

(Fig.),  340 

aural,  ii.  360 

defects  of  the  auricle,  i.  444  (Fig.  i 

in  the  mouth,  iv.  789  (Fig.) 

biliary,  ii.  356 

defects    of    the    gall-bladder  am. 

Commercial  travellers,   diseases  of. 

biliary,  iv.  560 

gall-ducts,  iii.  395 

V.  377 

blood,  ii.  359 

deformities  of  the  face,  origin  of, 

Comminuted  fractures,  iii.  334 

calcic  carbonate,  ii.  359 

iii.  5  (Fig.) 

Commissura  fornicis,  viii.  138 

cutaneous,  i.  747 

diaphragmatic  hernia,  ii.  430 

media  b.  mollis  of  the  optic  thal- 

cystin, ii.  359 

dislocations,  ii.  485 

amus,  vii.  49  (Fig.)  ;  viii.  132 

fibrinous,  ii.  259 

of  the  hip,  iii.  653  (Fig.) 

Commissure,  anterior,  viii.  136 

In  the  auditory  nerve,  i.  441 

of  the  jaw,  iv.  345 

optic,  ii.  334  (Fig.) 

in  the  lachrymal  gland,  iV.  367 

distichiasis,  li.  794 

Commissures  of  the  brain,  differences 

Indigo,  ii.  359 

encephalocele,  ii.  680  (Fig.) ;  viii. 

among,  viii.  119 

intestinal,  ii.  360,  469 

345 

Commotio  retinae,  ii  797 

obstruction  by,  iv.  153 

hernia,  iii.  391  (Fig.) 

Communicans  noni  nerve,  ii.  331  ;  iii. 

nasal,  ii.  360 

hydrocele,  iii.  726 

797  (Fig.) 

oxalate,  ii.  359 

•     hydrocephalus,  iii.  735 

Compensation  in  valvular  heart  dis- 

pancreatic, v.  487 

ingrown  toe-nail,  iv.  85 

ease,  iii.  590 

parotid,  v.  519 

malformations,  causes  of,  vii.  3 

Compensation  of  the  physician.    See 

phosphatic,  ii.  359 

of  the  cornea,  ii.  300 

Fees. 

preputial,  ii.  359 

of  the  heart,  ii.  350 

Complexus  muscle,  anomalies  of,  v. 

renal,  iii.  383 

of  the  larynx,  iv.  418 

53 

salivarjf,  ii.  360 

of  the  penis,  v.  561 

Compositae,  order  of,  ii.  58 

urate,  li.  258 

of  the  pharynx,  v.  636 
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Color-scotomata. 
CoiiTnlslons. 

Congenital    malformations    (contin- 

Connective-tissue, ii.  270*  (Fig.) 

Consumptive's  weed,  viii.  78 

ued)  : 

chronic  inflammation  of,  ii.  174 

Contagia,  disintegrative  action  of,  ii. 

of  the  rectum  and  anus,  i.  386 

formation  of   fascia  from,  iii.   83 

383 

(Fig.) 

(Fig.) 

Contagion  ;  infection,  ii.  380* 

of  the  ureters,  viii.  561 

new-formation  of,  iv.  32  (Pig.) 

definition  of,  Ii.  280 

of  the  uterus,  vii.  463 

Connective-tissue  tumors,  iii.  401 

diseases  spread  by,  ii.  282 

of  the  vagina,  vii.  575  (Fig.) 

cylindroma,  ii.  351  (Pig.) 

individual  susceptibility  to,  ii.  281 

symblepharon,  ii.  793 

relation  of  sarcoma  to,  vi.  385 

means  of  prevention  of,  ii.  284 

syphilis,  vi.   731.     See  also  under 

Connor,  P.  S. ,  on  earth-dressing,  iL 

microphyte  theory  of,  ii.  283 

Syphilis. 
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modes  of  absorption  of,  ii.  281 

teeth  of,  ii.  400 

on  varicocele,  vii.  598 

nervous  theory  of,  ii.  383 

tumor  of  the  lachrymal  caruncle, 

on  varicose  veins,  vii.  600 

theories  of,  ii.  283 

ii.  814 

on  whitlow,  vii.  747 

vital  germ  theory  of,  ii.  383 

valvular  lesions  of  the  heart,  iii. 

Conorhinus  sanguisuga,  v.  752  (Pig.) 

Contagious  disease,  sanitary  inspec- 

589 

Conquinamine,  ii.  166 

tion  in  cases  of,  vi.  271 

Congestion,  ii.  170 

Consanguinity,  ii.  373* 

Contagium,  metabolic,  ii.  383 

of" the  spinal  cord,  vi.  557 

as  a  cause  of  deaf-mutism,  ii.  366 

parasitic,  ii.  383 

pulmonary,  iv.  589 

in  the  etiology  of  idiocy,  iv.  89 

Contamination  of  animal  foods,  iii. 

Congestive  chills,  iv.  148 

in  relation  to  color-blindness  in  the 

202 

Congress  Spring,  California,  ii.  263* 

offspring,  ii.  344 

of  canned  foods,  iii.  303 

Congress  Spring,  Saratoga,  vi.  284 

not  hurtful  in  certain  cases,  viii. 

of  water,  iii.  303 

Conhydrine,  iii.  612 

448 

Continued  fevers,  iii.  70.    See  Fevers. 

Conical  cornea,  ii.  300  (Pig.) 

Consciousness,  abnormal  exaltation 

Continuity,  endymal,  viii.  132 

Conidia,  ii.  714 

of,  ii.  379 

Continuous  coil  battery,  ii.  650 

of  mould  fungi,  vi.  327 

anatomical  seat  of,  ii.  277 

Contour  of   brain,  irregularities  of. 

Conine,  iii.  612 

classification  of  disorders  of,  ii.  377 

viii.  119 

Conium  maculatum,  iii.  611  (Fig.) 

depression  of,  ii.  277 

Contract,   criterion  of  mental  inca- 

as a  motor  depressant,  v.  28 

development  and  function  of,  ii. 

pacity  for  making  a,  ii.  177 

Conjugate  points,  i.  39 

377 

Contraction,  law  of,  v.  139 

Conjugation   in    reproduction,   viii. 

disorders  of,  ii.  377* 

hysterical,  iii.  808 

441  (Fig.) 

in  the  insane,  iv.  60 

painful  muscular,  ii.  319 

Conjunctiva,   benign  tumors  of,  ii. 

double,  ii.  377 

paradoxical,  vi.  771 

806 

loss  of,  following  lightning-stroke, 

tonic  muscular,  v.  71 

chondro-adenoma  of,  ii.  807 

iv.  500 

Contraction-waves,  rate  of  transmis- 

dermoid tumors  of,  ii.  807 

perversions  of,  ii.  277 

sion,  V.  72 

epitheliomata  of,  ii.  808 

Consecutive  dislocations,  ii.  481 

Contracture,  ii.  286 

granulomata  of,  ii.  807 

Conservatism  in  the  treatment  of  shot 

hysterical,  iii.  808 

injuries  of,  ii.  797  (Fig.) 

injuries,  viii.  30 

muscular,  v.  55 

lipoma  of,  ii.  807 

Consonants,  vii.  685 

following  cerebral  hsemorrhage. 

lymphangiectasia  of,  ii.  806 

Constipation,  ii.  279* 

i.  626 

lymphatic  vessels  of  the,  viii.  389, 

a  cause  of  colic,  ii.  331 

syphilitic,  vi.  739 

390 

diarrhcEa  from,  ii.  433 

Contre-coup,  rupture  of  eye  by,  is 

malignant  tumors  of,  ii.  807 

electrical  treatment  of,  ii.  654 

impossible,  ii.  795 

medication  of,  iv.  687 

habitual,   treatment  of,   by  laxa- 

Contrexeville, ii.  285* 

osteomata  of,  ii.  807 

tives,  iv.  458 

Contusions,  ii.  285* 

polypi  of,  ii.  807 

headache  in,  iii.  517 

diagnosis  of,  ii.  285 

sarcomata  of,  ii.  807 

in  intestinal  obstruction,  iv.  155 

extravasations  following,  ii.  385 

serous  cysts  of,  ii.  807 

in  intussusception,  viii.  330 

symptoms  and  cause  of,  ii.  385 

syphilitic  affections  of  the,  vi.  730 

treatment  of,  by  enemata,  ii.  691 

treatment  of,  ii.  386 

teleangiectatic  tumors  of,  ii.  807 

Constitutional  exercises,  ii.  758 

Conus  in  a  myopic  eye,  v.  89  (Fig.) 

tumors  of  the,  ii.  806  (Fig.) 

Constitutional  signs  of  haemorrhage. 

Convalescence  from  acute  disease, 

Conjunctival  haemorrhage  in  whoop- 

iii. 468 

climates  suitable  in,  iii.  535 

ing-cough,  vii.  751 

Constitutions,  v.  678 

Convalescent  hospitals,  iii.  716 

Conjunctivitis,  ii.  363* 

Constrictor  isthmii  faucium,  v.  634 

Convallamarin,  iv.  503 

catarrhal,  ii.  264 

Constrictor  pharyngis  inferior,  anom- 

Convallaria majalis,  iv.  502 

degeneration    resulting    in     sym- 

alies of,  V.  40 

as  a  diuretic,  ii.  524 

blepharon,  ii.  793 

Constrictor  pharyngis  medius,  anom- 

Convallarin, iv.  503 

diphtheritic,  ii.  266,  268,  471 

alies  of,  V.  40 

Conveyance  of  property,  criterion  of 

as  a  cause  of  blindness,  i.  534 

Constrictorpharyngis  superior,  anom- 

mental incapacity  for  making 

following  exanthematous    fevers, 

alies  of,  V.  40 

a,  ii.  177 

ii.  370 

Constructive  action  of  contagia,  ii. 

Convolution,  viii.  154.     See  Oyre. 

gonorrhoeal,  ii.  265 

383 

annectent,  viii.  159,  note 

as  a  cause  of  blindness,  i.  536 

Consumption,  v.  660.    See  also  Phthi- 

bridging, viii.  159,  note 

granular,  ii.  266 

sis  and  Tuberculosis. 

Convolutions,  cerebral,  methods  of 

phlyctenular,  ii.  368 

buffers',  iv.  597 

locating  the,  viii.  206 

purulent,  ii.  265 

climatic  conditions  counteracting 

of  the  cerebellum,  viii.  176 

scrofulous,  ii.  368 

the  development  of,  ii.  193 

Convolvulin,  iv.  286 

trachomatous,  ii.  266 

climatic  relations  of,  il.  191 

Convolvulus  scammonia,  vi.  296 

varieties,  ii.  363 

etiology  of,  ii.  193 

Convulsibility,  ii.  287 

Conklin,   "W.    J.,   on  atelectasis,   i. 

hatters',  v.  379 

Convulsions,  ii.  386*  (Fig.).    See  also 

408 

pulmonary,  historical  sketch,  vii. 

Eclampsia. 

on  chicken-pox,  ii.  93 

379 

accompanying  coma,  ii.  353 

on  cholera  infantum,  ii.  135 

how  the  development  of  the  cause 

caused  by  lightning,  iv.  501 

on  cow-pox,  ii.  318 

of,  is  aided  by  climate,  il.  193 

classification,  ii.  286 

on  influenza,  iv.  34 

in  the  West  Indies,  vii.  738 

diagnosis,  ii.  288 

on  mumps,  v.  34 

relation  of  soil  to,  vi.  498 

epileptic,  ii.  702  (Fig.) 

on  tubercular  meningitis,  iv.  715 

treatment  of,  by  inhalations,  iv.  40 

epileptiform,    in    tumors    of    the 

Connecticut,  history  of  yellow  fever 

Consumptives,  Egypt  as  a  resort  for, 

brain,  i.  669 

in,  viii.  42 

ii.  643 

essential,  ii.  287 
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Convulsions  (continued) : 
etiology  of,  ii.  387 
exciting  causes,  ii.  287 
from  teetliing,  ii.  401 
hsemorrhagic,  iii.  469 
hysterical,  iii.  808 
idiopathic,  ii.  287 

in  cerebro-spinal  meningitis,  ii.  46 
in  children,  ii.  625 
in  general  paresis,  iv.  107 
in  whooping-cough,  vii.  752 
physio-palhologj',  ii.  287 
predisposing  causes,  ii.  287 
prognosis,  ii.  288 
puerperal,  iv.  343  ;  vi.  78 
remedies  to  relieve,  i.  268 
symptomatic,  ii.  287 
symptoms,  ii.  288 
treatment,  ii.  288 
Cooke's  caustic  lint  (zinc  chloride), 

ii.  6 
Cooking,   improper,   as  a  cause  of 
dyspepsia,  ii.  453 
mode  of,  to  increase  digestibility, 
ii.  443 
Cooks,  diseases  of,  v.  277 
Coopers,  diseases  of,  v.  278 
Cooper's  (Sir  Astley)  arsenious  oint- 
ment, i.  343  ;  ii.  7 
method  of  extension  in  luxations 
of  the  thigh,  ii.  504  (Fig.) 
Cooper's  "Well,  ii.  288'* 
Co-ordination  in  childhood,  ii.  95 
Copaiba,  ii.  289*  (Pig.) ;  vi.  390 
action  and  use  of,  ii.  290 
administration,  ii.  290 
allied  drugs,  ii.  290 
as  an  expectorant,  ii.  768 
collection  of,  ii.  289 
composition  of,  ii.  289 
description  of,  ii.  289 
diuretic  action  of,  ii.  522,  528 
eruption  caused  by,  ii.  412 
distinguished  from  ineasles,  iv. 
680 
varieties  of,  ii.  289 
Copaifera,  vi.  390 

varieties  of,  ii.  289 
Copaivic  acid,  ii.  290 
Copal,  embedding  in,  iii.  673 
Copeman's  method,  v.  196 
Copper,  ii.  290* 
absorption  and  elimination  of,  ii. 

292 
acute  poisoning  by,  ii.  291 
arsenite,  poisoning  by,  i.  344 
carbonate  of,  antidotal  value  of,  i. 

244 
chloride,  antiseptic  efficacy  of,  i. 

253 
chronic  poisoning  by,  ii.  291 
compounds,     general     medicinal 

properties  of,  ii.  290 
disposition  of,  in  the  body  after 

absorption,  v.  768 
fatal  quantity  of,  ii.  393 
in  food,  ii.  391 
medicinally  used,  compounds  of, 

ii.  390 
normal,  in  the  body,  ii.  292 
poisoning  by,  ii.  391* 
a  cause  of  colic,  ii.  231 
post-mortem  appearances  in,  ii. 

392 
treatment  of,  ii.  392 
sulphate,  antiseptic  efficacy  of,  i. 
353 
as  a  disinfectant,  ii.  480 
caustic  action  of,  ii.  6. 


Copper-smelting,  nuisance  from,  vii. 

209 
Copper-workers,  diseases  of,  ■"  278 
Copperas,  iv.  224 
Copperhead  snakes,  vi.  166  (Fig.) 
Copper-venom-globuline,  vi.  169 
<3oprini,  list  of  edible,  iii.  284 
Coprinus  cornatus,  iii.  27o 
Coptine,  iii.  355 
Coptis  tecta,  iii.  355 

trifolia,  iii.  355 
Copula,  of  callosum,  viii.  137  (Fig.) 
Copyright,  ii.  292* 
Cor  bovinum,  ii.  89  ;  iii.  568 
Coracoid  process,   diseases  and  in- 
juries of  the,  vi.  297  (Fig.) 
fractures  of,  iii.  245  ;  vi.  298  (Fig.) 
cases  of,  vi.  298 
diagnosis,  vi.  300 
history,  vi.  298 
prognosis,  vi.  300 
treatment,  vi.  302 
varieties,  vi.  298 
Coraco-brachialis,  i.  807 

anomalies  of,  v.  44 
Coraco-brachialis  longus,  v.  44 
proprius,  v.  44 
superior  vel  brevis,  v.  44. 
Coraco-capsularis,  v.  44 
Coral  mushroom,  iii.  880  (Fig.) 

red,  ii.  293 
Cord,  spermatic,  coverings  of,  iii.  389 
hydrocele  of  the,  iii.  725  (Fig.),  734 
nerves  and  vessels  of,  iii.  890 
Cord,  spinal.      See  Spinal  cm'd  and 


cavity  of.     See  Myelocele. 

Cord,  umbilical,  coils  of,  about  foe- 
tus, vi.  23 
dystocia  from  a  short,  iv.  343 
knots  of  the,  vi.  23 
prolapse  of,  iv.  350  (Fig.) 
torsions  of,  vi.  22 

Cordials,  vii.  779 

Cordiceps,  ii.  715 

Cordon  militaire,  vi.  118 

Coriander,  ii.  293*  (Fig.) 
constituents  of,  i.  833 

Coriandrum  sativum,  ii.  293  (Fig.) 

Corium,  viii.  462 
colloid  degeneration  of,  ii.  233 
divisions  of  the,  viii.  462 
formation  of  the,  viii.  462 
pars  reticularis,  viii.  463 

Corn,  ii.  178 

Corn-poppy,  v.  325 

Corn  silk,  ii.  301* 

Corn  smut,  ii.  801,  717  ;  iii.  265  ;  vii. 
443 

Corn  starch,  vi.  618  (Fig.) 

Cornea,  vi.  347  (Fig.) 
abscess  of  the,  ii.  394 
blood-supply  of  the,  vi.  850 
changes  in,  in  granular  conjuncti- 
vitis, ii.  367 
in  old  age,  i.  299 
conical,  ii.  300 

astigmatism  in,  i.  405 
development  of,  ii.  783 
diseases  of  the,  ii.  393*  (Fig.) 

as  a  cause  of  blindness,  i.  534 
epithelioma  of  the,  ii.  801 
fistula  of  the,  ii.  399 
herpes  of  the,  ii.  395 
infiltrations  of  the,  ii.  293 
inflammation  of  the,  ii.  394 
lead  stains  of  the,  ii.  399 
malformations  of  the,  ii.  300 
melano-carcinoma  of  the,  ii.  301 


Cornea  (continued) : 

microscopical  anatomy  of  the,  vl 
348 

nerves  of  the,  vi.  350 

nerve-terminations  in  the,  v.  149 
(Fig.) 

opacities  of  the,  ii.  399 
iridectomy  for,  iv.  311 

sarcoma  of  the,  ii.  301 

staphyloma  of  the,  ii.  300 

studies  of  inflammation  in  the,  iv. 
24  (Fig.) 

tattooing  of  the,  vi.  740 

tumors  of  the,  ii.  301,  808 

ulcers  of  the,  ii.  394,  398 
iridectomy  for,  iv.  212 

wounds  and  injuries  of,   ii.   798 
(Fig.) 
Corneal  canals,  vi.  349 
Corneal  corpuscles,  vi.  849 
Cornein,  iii.  257 
Corneitis,  ii.  394  (Fig.) 
Corneliusquelle,  at  Aachen,"  i.  1 
Corniculum  laryngis,  iv.  388 
Cornin,  ii.  535 
Coming's  method,  v.  196 
Corns,  V.  491 
Cornu  Ammonis,  i.  639  ;  viii.  143 

artery  of  the,  viii.  236 

pyramidal  elements  of  the,  viii.  173 
Cornu  cutaneum,  ii.  301*  ;  v.  493 
Cornua  of  lateral  ventricle,  viii.  117 
Cornus  florida,  ii.  525  (Fig.) 
Cornutine,  ii.  715 
Corona,  of  brain,  viii.  135  (Fig.) 
Corona  radiata  of  the  brain,   viii. 
135,  165 

of  the  ovum,  v.  440 ;  vi.  384 
Coronal  fissure  in  the  cat's  brain,  viii. 

115  (Fig.) 
Coronal  suture,  viii.  305  (Fig.) 
Coronary  arteries,  vii.  74 
Coroner,  ii.  302 

fees,  ii.  304 

functions,  ii.  302 

inquest,  ii.  308 
Coronoid  process,  fracture  of,  iii.  247 
Coronoid  process  of  the  radius,  ii. 

645  (Fig.) 
Corpora  amylacea,  i.  174 
Corpora  libera  articulorum,  viii.  885 
Corpora  mammillaria  of  the  brain, 

viii.  174 
Corpora    quadrigemina,     viii.     133 
(Fig.),  176,  184 

lesions  of,  ii.  304* 

tumor  of,  i.  678 
Corpora  striata,  ii.  305 

development  of,  i.  638 
Corpora  oryzoidea  in  hygroma,  iii. 

774 
Corpulence,  v.  272 
Corpus,  a  superfluous  word,  viii.  525 
Corpus  callosum.     See  Oallosum. 
Corpus  cavernosum,  thrombosis  of, 

V.  560 
Corpus  ciliare,  iv.  314  (Fig.) 
Corpus  fimbriatum,  viii.  138 
Corpus  geniculatum,  viii.  131 

externum,  vii.  49  (Fig.) 
Corpus  luteum,  v.  435 

false,  iv.  728  ;  v.  485 

of  menstruation,  iv.  727 

of  pregnancy,  v.  435 
Corpus  pampiniforme,  v.  530 
Corpus  quadrigeminum,  viii.  128 
Corpus  striatum,  ii.  305 

anatomy  of,  ii.  305 

diagnosis  of  lesions  of,  ii.  806 
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Convulsions, 
Cranial  nerves. 

Corpus  striatum  (continued)  : 

Cotoneaster,  Iv.  641 

Countenance,  expressions  of  the,  iii. 

embolism  of,  ii.  305 

Cottage-hospitals,  Hi.  716  (Fig.) 

8  (Fig.) 

haemorrhage  into,  li.  305 

Cotting's  treatment  of  ingrown 

toe- 

Counter-extension  in  the  reduction  of 

late  rigidity  in  lesions  of  the,  ii. 

nail,  iv.  36  (Fig.) 

dislocations,  li.  483 

306 

Cotton,  ii.  310*  (Fig.) 

Counter-irritant  poultices,  iii.  196 

pathology  of,  ii.  305 

fibres  seen  under  the  microscope, 

Counter-irritants,  ii.  316* 

physiology  of,  ii.  305 

iv.  781  (Fig.) 

definition  of,  ii.  316 

symptoms  of  lesions  of  the,  ii.  306 

pharmaceutical  and  medical 

uses 

In  aborting  inflammation,  11.  317 

thrombosis  of,  ii.  305 

of,  ii.  311 

modus  operandi  of,  ii.  316 

treatment  of  lesions  of,  ii.  307 

plants,  ii.  310 

varieties  of,  ii.  317 

Corpus  trapezoides  of    cerebellum, 

preparations  of,  ii.  311 

Counter-irritation,  ii.  700 

viii.  127 

var  eties  of,"il.  310 

in  neuralgia,  v.  155 

Corpuscles,  inflammatory,  or    com- 

Cotton operatives,  diseases  of,  v. 

378. 

Countess's  bark,  li.  159  (Fig.) 

pound  granular,  iil.  46 

Cotton  root  as  an  emmenagogw 

,11. 

Courmayeur,  mineral  springs  of,  ii. 

red  blood,  1.  541  (Fig.).     See  also 

676 

318* 

Blood-coi'pusdes. 

Cotton-root  bark,  11.  312 

Courty's  method  of  reducing  inver- 

changes in,  in  idiopathic  anae- 

Cotton-seed oil,  11.  312 

sion  of  the  uterus,  v.  196  ;  vii. 

mia,  i.  181 

adulteration  by,  Iii.  200 

494 

deficiency  of,  in  anaemia,  ii.  170 

Cottonmouth    (moccasin),    vi. 

166 

Cousins,  marriage  between,  li.  373 

observations  on,  in  chlorosis,  ii. 

(Fig.) 

Cousins's  nasal  inhaler,  iv.  38 

107 

Cottunnil  liquor,  ii.  563 

Cover-glass  preparations,  iv.  782 

origin  of,  1.  176 

Cotyledons,  11.  391 

Covington,  La.,  climate  of,  v.  183 

passage  of,  through  the  vessels 

Cotyloid  cavity,  v.  554 

Cowell's  operation,  v.  196 

in  Inflammation,  iv.  19 

Couch  grass,  ii.  312* 

Cowhage,  vi.  390 

■white  blood,  i.  550.    See  also  Blood- 

Cough,  ii.  813*  (Fig.) 

Cow-killers  (insects),  v.  758 

coi-pusdes. 

and  hiccough,  difference  between. 

Cowles,  Edward,  on  hospitalism,  ill. 

passage  of,  through  the  vessels 

111.  648 

698 

in  commencing  inflammation. 

conditions  giving  rise, to,  11.  314 

on  the  construction  and  manage- 

iv. 19 

effects  of,  upon  the  viscera,  11. 

313 

ment  of  hospitals.  Hi.  699 

Corrigan's  button,  v.  196 

from  hypertrophy  of  the  lingual 

Cowling's  rule  for  computing  dosage 

Corrigan's  line  in  copper-poisoning, 

tonsil,  vii.  128 

according  to  age,  11.  536  :  v. 

ii.  393 

in  acute  bronchitis,  1.  701 

196 

Corrigan's  pulse,  ii.  86  ;  v.  196 

in  chronic  bronchitis,  i.  707 

Cowls  foi-  ventilating,  vii.  617  (Fig.) 

Corrosion  in  the  preparation  of  histo- 

in diseases  of  the  bronchial  glands, 

Cowperltis  in  gonorrhoea,  iii.  363 

logical  specimens,  iii.  665 

Iv.  585 

Cow-pox,  11.  318*  ;  vH.  510 

Corrosive  acids,  ii.  5 

In  dyspepsia,  li.  458 

natural,  in  the  United  States,  vii. 

Corrosive  sublimate,   iv.    741.     See 

mechanism  of,  ii.  313 

539 

Mercury. 

nasal,  v.  222 

Cow-stables,  nuisance  from,  vii.  193 

Corsica  (Ajaccio),  climate  of,  1.  101 

nervous,  v.  161 

Cow's  milk,  viii.  94 

Corsican  moss,  v.  36 

treatment  of,  11.  315 

Coxalgia,  clinical  history,  vjii.  346 

Cortex ,  cerebral.    See  Cerebral  cortex. 

varieties  of,  li.  314 

Coxitis.     See  Hip-joint  disease. 

Corti,  membrane  of,  ii.  567 

Cough-mixtures,  11.  315 

Coyner's  White  and  Black  Sulphur 

organ  of,  ii.  566 

Coumarln,  vii.  138 

Springs,  11.  318* 

development  of,  ii.  569 

Coumarouna  odorata,  vii.  137  (Fig.) 

Crab  Orchard  Springs,  ii.  819* 

rods  of,  566 

Councilman,   W.   T.,  on  actinomy- 

Crab's-eyes, ii.  393,  319* 

function  of  the,  iii.  544 

cosis,  1.  70 

Crabstones,  11.  319 

Cortical  extension,   significance  of, 

on  adenoma,  i.  77 

Cracked-pot  resonance,  11.  83 

viii.  164 

on  angioma,  1.  339 

in  fracture  of  the  skull,  viii.  333 

Cortical  gray  (of  the  brain),  viii.  118 

on  atheroma,  i.  410 

Cramp,  ii.  286 

Cortinarius,  iii.  372  (Fig.),  275 

on  cholesteatoma,  11.  137 

ballet-dancers',  vi.  36 

violaceus,  iii.  378 

on  collonema,  ii.  333 

cigarmakers',  vi.  36 

Corydalis,  iii.  264 

on  cylindroma,  ii.  351 

musicians',  vi.  35 

cornutus,  v.  750 

on  cysts,  li.  353 

telegraphers',  1.  331  ;  vl.  36 

Corylus  americana,  v.  255 

on  enchondroma,  11.  683 

watchmakers',  vi.  86 

avellana,  v.  355 

on  endothelioma,  11.  689 

writers',  vi.  33  (Fig.) 

Coryza,  ii.  1 

on  epulis,  ii.  713 

Cramps,  H.  319* 

acute,  incision  of  the  turbinated 

on  fibroma,  iii.  101 

clinical  history  of,  ii.  319 

bodies  in  the  treatment  of,  viii. 

on  foot-and-mouth  disease,  iil. 

318 

definition  of,  11.  819 

373 

on  glanders,  iii.  830 

etiology  of,  li.  319 

an    affection    occupying    the   arc 

on  glioma,  iii.  344 

in  cholera,  11.  129 

of  distribution  of  ophthalmic 

on  gumma.  Hi.  410 

in  the  calf  muscles,  iv.  472 

nerve,  ii.  336 

on  Infectious  tumors,  Iv.  17 

pathology  of,  li.  319 

chronic,  viii.  253  (Fig.) 

on  inflammation,  iv.  18 

treatment  of,  li.  320 

etiology  of,  iv.  400 

on  lipoma,  iv.  506 

Cranberries,  vii.  560 

fetid,  V.  445  ;  viii.  259 

on  lymphangioma,  iv.  613 

Cranesbill    (geranium),    1..  505  ;    ii. 

periodic,  v.  593 

on  myoma,  v.  79 

320* 

sympathetica.    Hi.    509 ;    v.    327. 

on  myxoma,  v.  99 

Cranial  flexure,  i.  635  ;  vul.  113 

•  See  Hay-fever. 

on  neuroma,  v.  169 

Cranial  nerves,  ii.  330*  (Fig.) 

treatment  of,  by  diaphoretics,  ii. 

on  osteoma,  v.  386 

development  of,  H.  820 

424 

on  pathological  anatomy  of  carci- 

distribution of,  li.  833 

vasomotoria  periodica,  ill.  609  ;  v. 

noma,  i.  766 

eighth,  ii.  329 

227.     See  Hay-fever. 

on  pathological  anatomy  of  goitre. 

eleventh,  ii.  331 

Cosmetics,  ii.  307* 

111.  353 

fifth,  ii.  325  ;  vii.  249 

Cosmoline,  v.  621. 

on    pathological  growths    or 

tu- 

first,  ii.  324 

Costabelle,  iil.  748 

mors,  iii.  400 

fourth,  11.  325 

Costiveness,  ii.  379 

on  pathology  of  tuberculosis. 

vll. 

ninth,  11.  829 

Costo-fascialis  muscle,  v.  37 

291 

of  Willis  and  the  older  writers. 

Coto,  11.  310* 

on  rhlnoscleroma,  vi.  216 

Hi.  796  (Jfig.) 

Cotoln,  11.  310 

on  sarcoma,  vl.  285 

origin  of,  ii.  321 
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Cranial  nerves  (continued) : 

second,  ii.  334 

seventli,  ii.  337 

sixth,  ii.  335 

syphilis  of,  i.  666 

table  of,  ii.  333 

tenth,  ii.  339. 

third,  ii.  325 

twelfth,  ii.  331  ;  iii.  796  (Fig.) 

two  classes  of,  ii.  331 

wounds  of,  iii.  527 
Cranii  tumor  sanguineus,  ii.  30 
Craniocele,  ii.  679  ;  viii.  244 
Cranioclast,  iv.  338  (Fig.) 
Craniograpliy,  definition  of,  ii.  S2 
Cranio-hsematoncus,  ii.  30 
Craniometry,  ii.  33*  (Fig.) 
Craniotabes,  ii.  331* 
Craniotomy,  iv.  338  (Fig.) 
Cranium,  changes  in  the,  in  insanity, 
iv.  70 

deformities  of,  in  epilepsy,  ii.  705 

mensuration  of  the,  ii.  33  (Fig.) 

method  of  trephining,  viiL  199 

necrosis  of,  v.  124  (Pig.) 

relation  of  the  size  of,  to  intelli- 
gence, iv.  93 

sabre  and  bayonet  wounds  of  the, 
viii.  4 

shot  wounds  of  the,  viii.  5 

syphilitic  affections  of,  leading  to 
brain  disease,  i.  663 
Cransac,  ii.  332* 
Crasis,  verminous,  vii.  787 
Craspedo-cephalus    lanceolatus,  vii. 

740 
Crawfish,  ii.  319 
Cream,  v.  4,  7 

Cream  of  tartar,  v.  795  ;  vi.  103 
Creasol,  ii.  332 
Creasote,  ii.  333* 

coal-tar,  i.  756 

germicidal  action  of,  iiL  334 
Creatin,  v.  258 

in  urine,  vii.  415 
Creatinine,  vi.  64 

in  urine,  vii.  415 
Creation,  special,   of  man,   not  ad- 
mitted by  biologists,  ii.  738 
Crede's  method,  in  ophthalmia  neo- 
natorum, ii.  365  ;  v.  196 

of  expressing  the  placenta,  iv.  335; 
V.  196 
Cremaster  muscle,  i.  11 
Cremation,  ii.  333*  (Fig.) 

apparatus  for,  ii.  337 

arguments  for,  ii.  335 

history  of,  ii.  333 

process  of,  ii.  336 

societies,  list  of,  Italian,  ii.  338 
Crematories,  refuse,  vi.  413  (Fig.) 
Crematorium  of  Milan,  ii.  337  (Fig.) 
Cremor  tartari,  v.  795  ;  vi.  103 
Crenation  of  red  blood  corpuscles,  i. 

543 
Crepitant  rales,  iL  83 
Crepitation,  iii.  236 
Crescent,   in   a  myopic  eye,  v.   89 

(Fig.) 
Cresol,  i.  757 

in  urine,  vii.  415 
Cresson  Springs,  ii.  338* 
Creta  pr»parata,  i.  746 
Cretefaction,  i.  743 
Cretinism,  iv.  44,  98  (Fig.) 

causes  of,  iv.  99 

changes  in  the  ears  in,  i.  439 

classification  of,  iv.  100 

distribution  of,  iv.  99 


Cretinism  (continued)  : 

influence  of  race  and  nationality 
upon,  viii.  432 

origin  of  term,  iv.  98 

pathology  of,  iv.  100 

prophylaxis  of,  iv.  100 

symptoms  of,  iv.  100 

treatment  of,  iv.  100 
Cretinoid  disease  ^myxcEdema),  ii.  30 
Cribbing  in  horses,  ii.  457 
Crico-arytenoid  muscle,  iv.  389  (Fig.) 
Crico-hyoid  muscle,  v.  38 
Cricothyroid  muscle,  iv.  389  (Fig.) 
Crime,  irresponsibility  for,  ii.  338 

trial  for,  mental  incapacity  in  re- 
lation to,  ii.  177 
Criminal  abortion,  i.  27,  28 
Criminal  irresponsibility,  ii.  338* 
Criminals,  fissures  of,  viii.  163 

identification  of,  by  the  nose,  iii.  14 
Cripp's  splint,  iii.  242  (Pig.) 
Crisis,  termination  of  fever  by,  iii.  68 
Crista  acustica,  ii.  565 

helicis,  i.  443  (Pig.) 

of  fornix,  viii.  139  (Fig.) 

spiralis  of  cochlea,  ii.  566 

vestibuli,  of  labyrinth,  ii.  562 
Critchett's  incision,  v.  196 

operation,  v.  196 

scoop,  i.  803  (Fig.) 
Critical  days,  the  doctrine  of,  v.  595 
Crocin,  vi.  243 
Crocitiu,  vi.  243 
Crocus,  vi.  243  (Fig.) 
Cronthal,  mineral  springs  of,  ii.  339* 
Cross-eyes,  vi.  655  (Fig.).     See  Stra- 

bimmis. 
Cross-fertilization,  advantage  of,  viii. 

447 
Crotalus,  vi.  166  (Fig.) 

adamanteus,  vi.  169  (Pig.) 

atrox,  head  of,  vi.  166 

cerastes,  vi.  166 

confluentus,  vi.  166 
shedding  of  poison  fangs,  vi.  167 

enyo,  vi.  166 

horridus,  vi.  166 

lepidus,  vi.  166 

lucifer,  vi.  166 

Mitchelli,  vi.  166 

molossus,  vi.  166 

polystictus,  vi.  166 

pynhus,  vi.  166 

scutulatus,  vi.  166 

tigris,  vi.  166 

venom,  antidotal  action  of  jabor- 
andi,  viii.  451 
antidotal    action    of    potassium 
permanganate,  viii.  450 
Croton  chloral  hydrate,  i.  730 
Croton  eleutheria,  i.  786 
Croton  oil,  ii.  339*  (Fig.) ;  vi.  104 
Croton  philippinensis,  iv.  265  (Fig.) 
Croton  tigliura,  ii.  339  (Fig.) 
Crotonol,  ii.  340 
Croup,  ii.  340* 

anatomical  characters  of,  ii.  341 

catarrhal,  iv.  410 
tracheotomy  in,  vii.  161 

definition  of,  ii.  340 

diagnosis,  ii.  342 

etiology,  ii.  341 

history  of,  ii.  340 

inflammatory,  iv.  410 

inhalations  in,  ii.  344 

medical  treatment  of,  ii.  345 

membranous  and  diphtheria,  iden- 
tity of,  ii.  469 
tracheotomy  in,  vii.  162 


Croup  (continued)  : 

primary  and  diphtheritic,  differen- 
tial points  between,  ii.  343 

prognosis,  ii.  343 

sputa  of,  ii.  769 

symptoms,  ii.  342 

tracheotomy  in,  ii.  344 

treatment,  ii.  343 

varieties  of,  ii.  341 
Croupous  inflammation,  iv.  37 
Crowd  diseases,  viii.  79 
Crowding,  over-,  in  the  etiology  of 

relapsing  iever,  iii.  72 
Crown  bark,  ii.  162.     See  Cinchona,, 

Pale. 
Cruciate  fissure,  homology  of,  viii. 
160 

in  the  cat's  brain,  viii.  115  (Fig.) 
Cruentin,  spectrum  of,  i.  577  (Fig.) 
Crura  (cerebri),  viii.  130  (Pig.) 

section  through,  v.  774  (Fig.) 
Crura  furcata  of  the  auricle,  i.  444 

(Pig-) 
Crura  of  the  diaphragm,  ii.  436  (Fig.) 
Crural  arch,  i.  10 (Fig.) ;  iii.  392  (Pig.) 
Crural  artery,  viii.  541  (Fig.) 
Crural  hernia,  iii.  625 
Crural  nerve,  anterior,  viii.  538 
Crural  ring,  anomalous  relations  of 

the  obturator  artery  to  the,  i. 

355  (Fig.) 
Crural  vein,  viii.  542  (Pig.) 
Crureus  muscle,  viii.  541  (Fig.) 
Crus,  viii.  131  (Fig.).     See  Crura. 
olfactory,  viii.  134 
supratragicum,  ii.  573 
Crusocreatinine,  vi.  64 
Crust  of  a  calculus,  ii.  258 
Crusta  lactea,  ii.   639.     See  Eczema 

in  Infants. 
Crusta,  of  crus,  viii.  131  (Fig.) 
Crusla  petrosa  of  a  tooth,  vi.  747 

(Pig-) 
Cruveilhier's  atrophy,  v.  196 
Cry,  epileptic,  ii.  703 
of  infant,  diagnostic  significance 
of,  iv.  17 
Cryptse  minimse,  iv.  169  (Fig.) 

mucosse,  iv.  169  (Fig.) 
Cryptococcus  xanthogenicus,  viii.  49 

(Pig.) 
Cryptopine,  v.  323 
Cryptostegia,  i,  751 
Crystal  mineral,  v.  795 
Crystal  Spring,  Saratoga,  vi.  384 
Crystalli,  ii.  92 
Crystalline  lens,  vi.  348  (Pig.) 

absence  of,  iii.  783 

dislocation  of,  i.  52 

histology  of,  vi.  352 
Cuba,  vii.  742 

history  of  yellow  fever  in,  viii.  40 
Cube's  inhalation  apparatus,  iv.  37 
Cubeb,  ii.  346*  (Fig.) 

as  a  diuretic,  ii.  523 
Cubebene,  ii.  346 
Cubebic  acid,  ii.  346 
Cubebin,  ii.  346 
Cubic  centimetre,  vii.  731 
Cubic   nitre.     Sodic  nitrate,  which 

see  imder  Sodium. 
Cuboidal  epithelium,  ii.  709  (Pig.) 
Cuca,  ii.  216  (Fig.) 
Cucullus,  vii.  749 
Cucumbers,  ii.  235,  347* 
Cucumerinese,  ii.  334 
Cucumis  colocynthis,  ii.  233  (Pig.) 

melo,  ii.  335 

sativus,  ii.  235,  347 
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Cucurbita  pepo,  ii.  235  ;  vi.  99 

Currier,  Andrew  F.  (continued)  : 

Curtis,  Edward  (continued)  : 

Cud,  chewing  the,  viii.  457 

on  hysterotomy,  iii.  811 

on  iodoform,  iv.  206 

Cudowa,  mineral  springs  of,  ii.  347* 

on  retention  of  the  menses,  iv.  723 

on  iron,  iv.  222 

Cudweed,  iii.  350 

Curtis,  B.  Farquhar,  on  intussuscep- 

on kairine,  iv.  265 

Cuirass,  wire,  v.  373  (Fig.) 

tion,  viii.  306 

on  lactic  acid,  iv.  876               " 

Culex  pipiens,  v.  755  (Fig.) 

on  ulcer,  ulceration,  vii.  375 

on  lanolin,  iv.  380 

Culture  media,  iv.  767  ;  vi.  331 

Curtis,  Edward,  on  acetic  acid,  57 

on  lead,  iv.  461 

agar-agar,  vi.  331 

on  acetic  ether,  i.  58 

on  lithium,  iv.  511 

blood  serum,  iv.  770  (Fig.) ;    vi. 

on  acetone,  i.  58 

on  magnesium,  iv.  616 

331 

on  aldehyde,  i.  105 

on  manganese,  iv.  638 

bread  paste,  iv.  773 

on  aluminium,  i.  136 

on  medicinal  incompatibility,  iv.  8 

fluid,  iv.  772 

on  ammonia  and  ammonic  salts,  i. 

on  mercury,  iv.  737 

gelatine,  vi.  331 

135 

on  metachloral,  iv.  749 

potatoes,  iv.  771  (Fig.) ;  vi.  331 

on  amylene,  i.  173 

on  methylene  bichloride,  iv.  751 

transparent  solid,  iv.  767 

on  amylic  alcohol,  i.  173 

on  methylic  alcohol,  iv.  751 

Culture  methods,  iv.  766  (Fig.) ;  vi. 

on  aniline,  i.  232 

on  methylic  iodide,  iv.  751 

331 

on  antimony,  i.  244 

on  methylic  oxide,  iv.  751 

Cultures,  changes  in  bacteria  result- 

on antipyrine,  i.  351 

on  modes  of  medicating,  iv.  687 

ing  from,  ii.  284 

on  arsenic,  i.  342 

on  naphthalene,  v.  104 

drop,  iv.  770  (Fig.) 

on  barium,  i.  475 

on  naphthol,  v.  105 

Esmarch's  tubes  for,  vi.  332 

on  benzene,  i.  487 

on  nitric  acid,  v.  188 

of  anaerobic  micro-organisms,  vi. 

on  benzin,  i.  487 

on  nitrites,  v.  189 

382 

on  benzoic  acid  and  the  benzoates, 

on  nitrogen  monoxide,  v.  191 

plate,  iv.  769  (Fig.) 

i.  487 

on  nitroglycerin,  v.  192 

slide,  iv.  768  (Fig.) 

on  bismuth,  i.  503 

on  nitrohydrochloric  acid,  v.  193 

test-tube,  iv.  770  (Fig.) 

on  boric  acid,  i.  607 

on  oleic  acid,  v.  295 

Culver's  root,  ii.  347* 

on  boroglyceride,  i.  607 

on  osmic  acid,  v.  381 

Cumarin,  in  melilot,  iv.  708 

on  bromal  hydrate,  i.  696 

on  oxalic  acid,  v.  441 

Cumin,  ii.  347* 

on  bromides,  i.  696 

on  oxygen,  v.  444 

constituents  of,  i.  233 

on  bromine,  i.  699 

on  paraldehyde,  v.  494 

Cuminol,  i.  233,  756  ;  ii.  847 

on  bromine  chloride,  i.  699 

on  petrolatum,  v.  621 

Cuminum  cyminum,  ii.  347 

on  bromoform,  i.  699 

on  phosphoric  acid,  v.  640 

Cumulus  ovigerus  of  the  Graafian 

on  butyl  chloral  hydrate,  i.  780 

on  phosphorus,  v.  641 

follicle,  V.  434  (Fig.) 

on  cadmium,  i.  732 

on  potassium,  v.  792 

Cundurango,  ii.  348* 

on  calcium,  i.  745 

on  prescription-wriling,  vi.  34 

Cuneate  funiculus,  viii.  125 

on  carbolic  acid,  i.  756 

on  pyrogallic  acid,  vi.  117 

Cuneiform  lobe  of  cerebellum,  viii. 

on  carbonic  acid  water,  i.  763 

on  resorcin,  vi.  196 

137  (Fig.) 

on  carbonic  disulphide,  i.  763 

on  rhigolene,  vi.  316 

Cuneus,  viii.  153  (Fig.) 

on  carbonic  tetrachloride,  i.  763 

on  salicylic  acid  and  the  salicy- 

methods of  locating,  viii.  206 

on  cerium,  ii.  50 

lates,  vi.  348 

Cuniculus  of  the  itch  mite,  vi.  295 

on  charcoal,  ii.  75 

on  salol,  vi.  255 

Cup-fungus,    non-sexual    reproduc- 

on chinoline,  ii.  96 

on  silver,  vi.  448 

tion  of.  viii.  440  (Fig.) 

on  chloral,  ii.  98 

on  soap,  vi.  490 

Cupping,  i.  572  (Fig.) 

on  chloral  alcoholate,  ii.  99 

on  sodium,  vi.  493 

Cupping-glasses,  i.  572  (Fig.) 

on  chloral  camphor,  ii.  99 

on  sulphides,  vi.  681 

Cuprea  bark,  ii.  166 

on  chlorides,  ii.  99 

on  sulphites  and  "hyposulphites," 

Cupric  sulphate  as  a  disinfectant,  ii. 

on  chlorodyne,  ii.  102 

vi.  682 

480 

on  chloroform,  ii.  102 

on  sulphocarbolates,  vi.  683 

germicidal  action  of,  iii.  824 

on  chromium,  ii.  154 

on  sulphur,  vi.  683 

Cupula  terminalis,  ii.  569 

on  cinnamic  acid  and  cinnamates, 

on  sulphur  dioxide,  vi.  684 

Cura  famis,  iii.  43 

ii.  167 

on  sulphur  iodide,  vi.  684 

Curagoa,  climate  of,  vii.  741 

on  citric  acid,  ii.  176 

on  sulphuric  acid,  vi.  685 

Curare,  ii.  348* 

on  copper,  ii.  290 

on  sulphurous  acid,  vi.  686 

as  a  motor  depressant,  v.  28 

on  creasote,  ii.  382 

on  tar,  vi.  737 

Curarin,  ii.  348 

on  cyanides,  ii.  349 

on  tartaric  acid ,  vi.  738 

Curcuma,  ii.  849* 

on  Dippel's  animal  oil,  ii.  477 

on  terebene,  vii.  37 

aromatica,  viii.  74 

on  dosage,  ii.  535 

on  terpin  hydrate,  vii.  37 

longa,  iii.  330 

on  ether,  ii.  723 

on  thalline,  vii.  53 

zedoaria,  iii.  330  ;  viii.  74 

on  ethidene  dichloride,  ii.  725 

on  trimethylamine,  vii.  353 

Curcumin,  ii.  349 

on  ethylene  dichloride,  ii.  726 

on  urethane,  vii.  393 

Curds  in  milk,  prevention  of,  viii.  95 

on  ethylic  bromide,  ii.  726 

on  xylol,  viii.  36 

Curettes  for  aural  examinations,  ii. 

on  ethylic  chloride,  ii.  726 

on  zinc,  viii.  74 

576 

on  ethylic  iodide,  ii.  726 

Curtis,  Lester,  on   anatomy    of  the 

use  of,  in  gynaecological  examina- 

on formic  acid,  iii.  231 

stomach,  vi.  628 

tions,  iii.  421  (Fig.)  ;  vii.  485 

on  forms  of  medicines,  iv.  695 

on  minute  anatomy  of  the  testicle 

(Fig.) 

on  glycerine,  iii.  349 

and  cord,  vii.  27 

in    aural    therapeutics,    ii.    609 

on  glycerites,  iii.  349 

on    physical  examination  of    the 

(Fig.) 

on  gold,  iii.  354 

chest,  ii.  80 

Currants,  ii.  349* 

on  hydriodic  acid,  iii.  735 

on  vagina  and  uterus,  vii.  560 

Currents,  electrotonic,  v.  138 

on  hydrobromic  acid,  iii.  725 

Curvator  coccygis  muscle,  v.  53 

Currents  of  action,  electrotonic  varia- 

on hydrochloric  acid,  iii.  738 

Curvatiire,  angular,  of  the  spine,  v. 

tion  of,  v.  139 

on  hydrocyanic  acid,  iii.  738 

796  (Fig.) 

in  muscular  tissue,  v.  72 

on  hydrocyanic  ether,  iii.  746 

lateral,  of  the  spine,  iv.  450  (Pig.) 

in  nerves,  v.  137 

on  hydrogen  dioxide,  iii.  746 

posterior,    of    the    spine,   non-in- 

Currents of  rest  in  muscular  tissue, 

on  hydroquinone,  iii.  746 

flammatory,  iv.  319 

V.  72 

on-hypophosphites,  iii.  798 

Cuscamidine,  ii.  163 

in  nerves,  v.  136 

on  iodides,  iv.  202 

Cuscamine,  ii.  163 

Currier,    Andrew   F.,    on    hysterec- 

on iodine,  iv.  304 

Cusconidine,  ii.  163 

tomy,  iii.  799 

on  iodized  starch,  iv.  206 

Cusconine,  ii.  163 
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Cushion,  bivalve,  in  fractures,   iii. 

Cysticercus  cerebri,  ii.  56  (Fig.) 

Cysts  (continuedl  : 

240  (Pig.) 

Cysticercus  racemosus,  ii.  55 

sebaceous,  vi.  362 

Cusparia  trifoliata,  i.  231 

Cystin,  calculi  formed  of,  ii.  259 

serous  branchial,  i.  682 

Cugparin,  i.  231 

crystals  of,  iv.  803  (Fig.) 

diagnosis  of,  i.  684 

Cusset  mineral  springs,  ii.  34;9* 

in  urine,  vii.  435,  437  (Fig.) 

sublingual,  vii.  112 

Cusso,  iv.  318  (Fig.) 

Cystitis,  i.  511 

tubo-ovarian,  v.  419 

Custan,  dosage  modified  by,  ii.  586 

causes  of,  i.  511 

Cytisine,  i.  710 

Cutaneous  excretions,  normal  acidity 

chronic,  i.  512 

Cytisus  laburnum,  i.  710 

of  the,  i.  59 

clinical  history,  i.  512 

scoparius,  i.  709  ;  vi.  390 

Cutaneous  nerve,  internal,  at  the  el- 

coma in,  ii.  255 

Czerny's  method  of  extirpation  of  the 

bow,  i.  309 

corn  silk  in  the  treatment  of,  ii. 

301 

uterus,  iii.  804  ;  vii.  499 

in  the  arm,  i.  308 

diagnosis,  i.  513,  523 

operation  for  hernia,  v.  196 

Cutaneous  reflexes,  i.  10 

etiology  of,  i.  524 

suture,  vl.  116  (Pig.) 

Cutch  (catechu),  ii.  3 

In  acute  myelitis,  viii,  486 

Czerny-Lembert     suture,     iv.     178  ; 

Cuterebra  cuniculi,  v.  753 

in  gonorrhoea,  iii.  363 

(Fig.)  ;  V.  196 

emasculator,  v,  753 

Interstitial,  i.  513 

Czerny-Schroeder  operation,  iii.  804 ; 

Cutis  anserina,  iii.  370 

morbid  anatomy,  i.  523 

V.  196 

pendula,  ii.  414  (Fig.)  ;  iii.  103 

operative  treatment  of,  i.  515 

Czoker's  alum  cochineal,  iii.  675 

propria,  viii.  462 

parenchymatous,  i,  513 

Cutleria,  reproduction  of,  viii.  443 

pathology  of,  i.  512 

Cutlers,  diseases  of,  v.  278 

prognosis  of,  i.  513,  524 

Daboia  russelli,  vi.  174 

Cutler  pessary,  v.  619  (Fig.) 

prophylaxis,  i.  513,  524 

Dacryo-adenalgia,  iv.  366 

Cuttle-flsh,  ii.  293 

symptoms,  i.  523 

Dacryo-adenitis,  iv.  366 

Cuttle-fish  bone,  ii.  349* 

treatment,  i.  514,  524 

Dacryocystitis,  iv.  369 

Cuvier,  brain-weight  of,  viii.  163 

Cystitane,  i.  798  (Fig.) 

Dacryoliths,  iv.  367 

Cuvier's  ducts,  i.  303  (Fig.) ;  vii.  605 

Cystocele,  dystocia  from,  iv.  340 

Dacryops,  ii.  814 ;  iv.  367  ;  v.  366 

(Fig.) 

vaginal,  i.  531 

Dactylitis,  syphilitic,  ii.  354*  (Pig.) ; 

Cyanhaematin,  spectrum   of,  i.    577 

Cysto-fibroma,  iii.  103 

iii.  502  ;  vi.  730 

(Fig.) 

Cystoid  formations  in  the  choroid 

,ii. 

Daggar's,  or  Dibrell's,   Springs,   ii. 

Cyanides,  ii.  349* 

809 

355* 

poisoning  by,  iii.  745 

Cystoma  of  the  tongue,  viL  112, 

115 

Dakota  Indian  litter,  iii.  143  (Pig.) 

Cyanin  for  staining,  iii.  677 

Cystoma  proliferum  papillare,  v. 

420 

Dakryops,  ii.  814  ;  iv.  367  ;  v.  366 

Cyanohsemoglobin,  iii.  739 

Cystoscope,  ii,  660  (Fig.) 

Dalgarno  alphabet  for  deaf-mutes,  ii. 

Cyanosis,  ii.  350* 

Cystotomy,  i.  515 

379  (Fig.)  383 

in  valvular  heart  disease,  iii.  586 

kolpo-uretero,  viii.  559 

Daltonism,  ii.  241  (Pig.) 

Cyanotic  atrophy  of  the  liver,  i.  17 

supra-pubic,  viii.  500  (Fig.). 

See 

Damages.     See  Malpractice. 

Cyclitis  as  a  cause  of  blindness,  i.  534 

Supra-pubic  Cystotomy. 

Damaryl,  ii.  356 

syphilitic,  vi.  721 

vaginal,  i.  526 

subhydrate,  ii.  356 

Cyclones  in  the  West  Indies,  vii.  737 

Cysts,  ii.  352* 

Damarylic  acid,  ii,  356 

Cyclopia,  vii.  7  (Fig.) 

atheromatous  branchial,  i.  681 

Dammara  alba,  ii,  356 

Cyclopians,  cerebral  malformations 

blood-,  consecutive  to  aneurism,  i. 

australis,  ii.  356 

of,  i.  656 

204 

orientalis,  ii.  356 

Cyclops,  iii.  5  (Fig.) 

branchial,   i.    680  ;    v.    121. 

See 

Damiana,  ii.  355* 

Cydonia  vulgaris,  vi.  129  (Fig.) 

Branchial  Cysts. 

Damates  striatus,  v.  748  (Pig.) 

Cydonium,  vi.  129 

dentigerous,  iv.  242 

Damocratis,  confection  of,  ii.  166 

Cylinder  axis,  v.  143 

dermoid,  vii.  322 

Dampness  in  relation  to  neuralgia, 

Cylindrical  epithelium,  ii.  710  (Fig.) 

and  branchial,  diagnosis  of,  i. 

683 

V.  154 

Cylindroma,  ii.  351*  (Fig.) 

of  the  ovaries,  v.  417 

Dana,  Charles  L.,  on  automatic  ac- 

of the  external  auditory  canal,  i.  425 

diagnosis  of,  vii.  320 

tions,  i.  450 

of  the  orbit,  ii.  813 

echinococcus,  vii,  790 

on  convulsions,  ii.  286 

Cymene,  vii.  90 

hydatid,  vii.  790 

on  cramps,  ii.  319 

Cymogene,  vi.  216 

of  the  liver,  iv.  548  (Pig.) 

on  disorders  of  consciousness,   ii. 

Cymol,  i.  233,  756  ;  ii.  347 

in  the  larynx,  iv.  393  (Fig.) 

277 

in  eucalyptol,  ii.  727 

in  the  tympanum,  vii.  370 

on  disorders  of  sleep,  vi.  471 

Cynanche  parotidsea,  v.  34 

intestinal,  iv.  191 

on  disorders  of  volition,  vii.  686 

Cynauchium,  i.  751 

microscopical  examination  of. 

iv. 

on  ecstasy,  ii.  631 

Cynips  gallse  tinctoriae,  v.  253 

805  (Fig.) 

on  fear  and  fright,  iii.  50 

Cynoglossum  officinale,  i.  606  :  iii. 

mucous,  diagnosis  of,  vii.  321 

on  professional  neuroses,  vi.  32 

724 

mucous  branchial,  i.  681 

on  spinal  cord  diseases,  vi.  544 

Cynorrhodon,  vi.  237  (Fig.) 

of  the  antrum,  iv,  242 

Dana,  Israel  T.,  on  dropsy,  ii.  533 

Cypripedium,  iv.  377 

of  the  auricle,  i.  446  (Fig.) 

on  inflammation  of  the  intestines, 

parviflorum,  iv.  377 

of  the  ciliary  body,  ii.  809 

iv.  179 

pubescens,  iv.  377 

of  the  conjunctiva,  ii.  807 

Dance,  St.  Vitus',  ii.  138 

Cyrtometer,  ii.  352*  (Fig.) 

of  the  cornea,  ii.  300 

Dancing  mania,  ii.  631 

Wilson's,  viii.  208  (Pig.) 

of  the  floor  of  the  mouth,  vi.  146 

Dandelion,  ii.  58,  356* 

Cystic  deeeneration  of   the  lachry- 

of  the  iris,  ii.  808 

Dandridge,  N.  P. ,  on  hammock  sus- 

maf gland,  ii.  814 

of  the  lower  jaw,  iv.  349 

pension,  Iii.  484 

Cystic  ganglia,  iii.  297 

of  the  mamma,  i,  690 

on  manual  exploration  of  the  rec- 

Cystic  tumors,    electrolysis   in    the 

of  the  orbit,  ii.  812  ;  v.  366 

tum,  vi.  150 

treatment  of,  ii.  656 

of  the  ovary,  i.  23  ;  v.  417,  41£ 

on  mechanical  injuries  to  the  brain, 

renal,  i.  20 

of  the  pancreas,  v.  473 

i.  656 

Cysticerci  in  muscle,  v.  59 

of  the  parotid  gland,  v.  519 

Dandriff,  or  dandruff,  v.  691 

of  the  orbit,  v.  367 

papillomatous,  of  the  ovaries 

,    V. 

remedies  for,  ii.  309 

of  the  skin,  ii.  352* 

420 

Dandy  fever,  ii.  395 

Cysticercus    cellulosse,    ii.     20,    55 

parovarian,  v.  427 

Dansville,  ii.  357* 

(Pig.)  ;  vii.  790 

retention,  and  branchial,  diagnosis 

Dante,  brain-weight  of,  viii.  163 

defects  in  the  visual  field  due  to 

of,  i.  683 

Daphne  gnidum,  iv.  755 

the  presence  of,  vii,  669 

of  the  sebaceous  glands,  i. 

410 

laureola,  iv.  457,  755 

in  the  vitreous,  vii.  682 

(Fig.) 

mezereum,  iv.  755  (Pig.) 
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Daphnin,  iv.  755 

Darden,  Miles,  the  largest  man,  v. 

373 
Dartos,  iii.  389 
Data  desirable  in  comparing  brains, 

viil.  163 
Date  disease  (Aleppo  evil),  i.  106 
Date  fever  (dengue),  ii.  395 
Dates,  ii.  357* 

source  of,  i.  304 
Datura  alba,  vi.  663 

stramonium,  vi.  661  (Pig.) 
tatula,  vi.  661 
Dalurine,  i.  73  ;  vi.  663 
as  a  mydriatic,  v.  79 
Daubcnton's  craniometric  angle,  ii. 

23 
Daucus  carota,  i.  784 
Daughter  cj'sts,  vii.  790.    See  Echino- 

coccus. 
Daughter  nuclei,  ii.  15 
Daviel's  operation,  v.  197 
Duviel's  spoon,  i.  798  (Fig.) 
Davies  and  Dale's  carmine  mass  for 

injecting,  iii.  683 
Davles'   (J.  Redfern)   herhia  instru- 
ments, iii.  637  (Fig.) 
Davis  forceps,  iii.  338  (Fig.) 
Davis'    (Henry    G.)     apparatus    for 
Tvry-neck,  v.  376 
hip-splint,  v.  377  (Fig.) 
spinal  brace,  v.  373  (Fig.) 
Davis,   N.   S.,  on  chronic  articular 
rheumatism,  vi.  213 
on  insanity  in  acute  and   chronic 

alcoholism,  iv.  117 
on  polyuria,  v.  770 
Davis-Tavlor  extension  splint,  viii. 

361  (Fig.) 
Davos,  ii.  357*  (Chart) 
Davy's  method,  v.  197     ■ 
Dawbarn,    Robert   H.    M.,   on  con- 
tusions,  ii.  385 
on  exostoses,  ii.  765 
on  fomentations,  iii.  196 
on  hernia,  viii.  296 
on  infantile  diarrhoea,  ii.  437 
on  issues,  iv.  231 
on  osteitis,   osteomyelitis,   perios- 

teitis,  V.  881 
on  splints,  vi.  605 
on   subcutaneous   emphysema,    ii. 
678 
Dax,  mineral  waters  of,  ii.  362'* 
Day-blindness,  iii.  605 
Days,  critical,  v.  595 
Day-vision,  iii.  605 
Dead,  disposal  of  the,  i.  719 
by  cremation,  ii.  332 
embalming  of  the,  ii.  666 
Dead  fingers,  ii.  362'* 
Dead    organic    matter,    non-specific 
emanations  from,  iv.  759 
specific  emanations  from,  iv.  759 
Deadly  nightshade,  i.  486  ;  v.  188 
Deaf,  why  hearing  of  the,  is  better 

in  a  noise,  ii.  589 
Deaf-mutes,  ii.  363* 
absence   of  acoustic  striae  on  the 
floor  of  the  fourth  ventricle 
in  a  deaf-mute,  ii.  329 
acquisition  of  language  by,  ii.  368 
auriciilar  instruction  of,  ii.  379 
combined  system  of  instructing,  ii. 

384 
congenital    and    adventitious,    ii. 

363 
education  of,  ii.  370 
higher  education  of,  ii.  380 


Deaf-mutes  (continued) : 

home  instruction  of,  ii.  378 

instruction  of,  ii.  370 

language  of  signs,  and  the  com- 
bined system  of  instructing 
deaf-mutes,  ii.  380* 

legal  rights  and  responsibilities  of, 
ii.  370 

manual  alphabets  for,  ii.  379 

marriage  of,  ii.  369 

mental  condition  and  characteris- 
tics of,  ii.  368 

morbidity  of,  ii.  369 

mortality  of,  ii.  369 

number  of,  ii.  364 

occupations  of,  ii.  370 

proportion  of,  ii.  364 

religious  work  for  adult,  ii.  380 

school  age  of,  ii.  377 

schools  for,  ii.  370 

sign  language  of,  ii.  380 

visible  speech  and  line-writing,  ii. 
379 
Deaf-mutism,  etiology  of,  ii.  365 

hereditary,  ii.  365 

In  the  oiispring  of  consanguineous 
marriages,  ii.  274 

"  quasi-congenital,"  ii.  368 

the  nervous  lesion  of,  i.  439 
Deafness,  ii.  363,  385'* 

causes  of,  in  chronic  suppurative 
otitis  media,  ii.  601 

complicating  dermatitis  exfolia- 
tiva, ii.  409 

disqualifying  for  enlistment,  ii. 
744' 

due  to  chronic  suppurative  otitis 
media,  treatment  of,  ii.  606 

from  disease  of  the  auditory 
nerve,  i.  437 

following  cerebro-spinal  menin- 
gitis, ii.  47 

following  purulent  otitis  media, 
operations  for  the  relief  of,  ii. 
607 

in  acute  eczema  of  the  auditory 
canal,  viii.  103 

in  chronic  eczema  of  the  auditory 
canal,  viii.  105 

in  paralysis  of  the  cervical  sympa- 
thetic, i.  427 

mind,  viii.  218 

nervous,  i.  427 

psychic,  ii.  30 

syphilitic,  vi.  723 

word,  viii.  318 
Death  from  anresthetics,  i.  190 

from  cold,  ii.  338 

from  epilepsy,  ii.  707 

from  fright,  iii.  50 

modes  of,  ii.  386* 

rise  of  temperature  after,  Iii.  595 

signs  of,  ii.  387* 

sudden  or  violent,  investigation  of, 
by  coroner,  ii.  303 

pneumatosis  of  retinal  veins  a 
sign  of,  ii.  37 

stiffening  after,  v.  74 
Death-rate,  v.  31 
Debility,  intestinal  pain  in,  ii.  231 

muscular,  in  chlorosis,  ii.  106 
Decalcifying,  methods  of,  iii.  664 
Decay,  vi.  109 
Decidua,  ii.  388*  (Fig.) 

elianges  in,  at  parturition,  ii.  893 

graviditatis,  ii.  390 

histology  of  the,  ii.  391 

menstrualis,  ii.  389,  557  ;  iv.  736 

reflexa,  ii.  390 


Decidua  (continued)  : 
serotina,  ii.  391 

at  eight  months,  ii.  392 
subchorialis,  ii.  146 
vera,  ii.  391 
Deciduous  teeth,  early  and  delayed 

eruption  of,  ii.  399 
Decimetre,  iv.  751 
Decline,  period  of,  i.  88 
Declivis of  cerebellum,  viii.  126  (Pig.) 
Decoction,  iv.  696 

compound  of  sarsaparilla,  vi.  293 
of  comfrey,  ii.  256 
Decollator,  Braun's,  iv.  330  (Pig.) 
Decomposition  as  a  sign  of  death,  ii. 
388 
of  matter  within  the  body,  theories 

as  to  the  cause  of,  v.  366 
of  organic  matter,  vi.  109 
putrefactive,  agents   to  arrest,   i. 
251 
Decubitus,  ii.  394* 
in  general  paresis,  iv.  107 
of  infant,  diagnostic  significance 
of,  iv.  17 
Decussatio  fontinalis,  viii.  185 
Decussation  of  the  facial  nerve,  ii. 
338  (Pig.) 
of  the  optic  nerve,  ii.  334  (Fig.) 
sensory  or  pinniform,  in  the  me- 
dulla, V.  775  (Fig.) 
Defamation.     See  Slander. 
Defecation,  iv.  166 
infrequent,  ii.  279 
mechanism  of,  ii.  451 
Deformities,  congenital  of  the  face, 
origin  of,  iii.  5  (Fig.) 
due  to  osteomyelitis,  v.  389 
neuromimesis  of,  v.  171 
of  the  chest,  ii.  80 
of  the  craniufh  in  epilepsy,  ii.  705 
of  the  fingers,  iii.  157  (Fig.),  497 
of  the  foot,  ii.  196  (Fig.) 
of  the  hand,  iii.  497  (Fig.) 
of  the  nose,  v.  313  (Fig.) 
of  the  spine,  iv.  319,  450,  579  ;  v. 

796  (Fig.) 
of  the  toes,  viii.  555 
osteoclasis  in,  v.  385 
resulting  from  cicatrices,  ii.  157 
Deformity  in  hip-disease,  viii.  347 
De  Garmo's. hernial  syringe,  iii.  635 
Degeneration,  albuminoid,  i.  101,  173 
amyloid,  i.  173 
calcareous,  i.  743 
colloid,  of  the  skin,  ii.  333 
fatty,  iii.  45  (Fig.) 

following  cirrhosis,  ii.  176 
in  infectious  tumors,  iv.  18 
lardaceous,  i.  173 
mucoid,  V.  33 
of  the  cellular  tissue  (myxoede- 
ma),  ii.  30 
pigmentary,  v.  6S7  (Fig.) 
reaction  of,  ii.  651  ;  vi.  148 
senile,  vi.  388 
waxy,  i.  173 
Deglutition,  ii.  450  (Fig.) 
diflicult,  ii.  558 
stages  of,  ii.  558 
Degreasing  bones.     See  Skeletons. 
Deiters'  cells,  v.  148  (Fig.) 
Dekametre,  iv.  751 
Delafield's  hsematoxylin  solution,  iii. 

676 
De  la  Rue's  preparation  of  carminic 

acid,  iii.  675 
Delavan,  D.   Bryson,  on   abscess  of 
the  nasal  septum,  v.  306 


655 


Delavan. 

Digestive  apparatus. 


GENEEAL  INDEX. 


Delavan,  D.  Bryson  (continued) : 

Dengue  fever,  ii.  395* 

Dermatobia  hominis,  v.  753 

on  anatomy  and  physiology  of  the 

complications,  ii.  898 

noxialis,  v.  753  (Fig.) 

nose,  V.  309 

diagnosis,  ii.  397 

Dermatology,  classification  in,  vi.  455 

on  anosmia,  i.  236 

etiology,  ii.  396 

Dermatolysis,  ii.  413*  (Fig.) 

on  burns,  scalds,  and  injuries  of 

influence  of  race  and  nationality 

Dermatophili,  v.  743 

the  larynx,  iv.  395 

upon,  viii.  437 

Dermatoses,  classification  of,  vi.  455 

on    congenital    and    acquired  de- 

pathology, ii.  397 

Dermatospasmus,  iii.  370 

formities  of  the  nose,  v.  312 

propagation  of,  Ii.  396 

Dermoid  tumors,  diagnosis  of,  vii. 

on  congenital  malformations  of  the 

relation  of,  to  malarial  fevers,  ii. 

333 

larynx,  iv.  418 

397 

of  the  conjunctiva,  ii.  807 

on  congenital  malformations  of  the 

symptoms,  ii.  396,  398 

of  the  orbit,  ii.  813 

pharynx,  v.  686 

synonyms,  ii.  895 

of  the  pharynx,  v.  638 

on  dysphagia,  ii.  558 

treatment,  ii.  398 

Dermophylla  pendulina,  vi.  741 
De  Salle,  line  of,  v.  197 

on   erysipelas   of   the  larynx,   Iv. 

Denmark,   investigation  of    sudden 

418 

deaths  in,  ii.  303 

Descemetitis,  ii.  299  (Fig.);  iv.  220 

on  foreign  bodies  in  the  air-pas- 

Dennett, William  S.,   on  binocular 

(Fig.) 

sages,  i.  98 

vision,  viii.  590 

Descemet's  membrane,  vi.  348,   350 

on  fractures  and   dislocations  of 

on  injuries  of  the  eye,  ii.  795 

(Fig.) 

the  hyoid  bone,  iii.  774 

on  iridotomy,  iv.  218 

development  of,  ii.  783 

on  fractures  and  dislocations   of 

on  nystagmus,  v.  270 

Descendens  noni  nerve,  ii.  331  ;  iii. 

the  larynx,  iv.  419 

on  tattooing  of  the  cornea,  vi.  740 

797  (Fig.) 

on  laryngoscope,  iv.  384 

Dental    branches,  superior,    of    the 

Descensus  ovariorum,  v.  401 

on  nasal  catarrh,  ii,  1 

sphenopalatine  nerve,  ii.  836 

Des  Chutes  Hot  Springs,  ii.  414* 

on  oedema  of  the  glottis,  iii.  347 

Dental  nerve,  inferior,  ii.  337 

Desmarres's  operation,  v.  197 

on  photography  of  the  larynx,  iv. 

Dentate  fracture,  iii.  234  (Fig.) 

Des    Moines,    climate    of,    ii.    415* 

424 

Dentatum,   nucleus    dentatus,  loca- 

(Chifrt) 

on  rhinoscopy,  vi.  219 

tion,  viii.  128 

De  Soto  Springs,  ii.  414* 

on  tonsil  of  the  tongue,  vii.  128 

dentatum  olivse,  viii.  124 

Desquamation,  ii.  415* 

on  tonsils,  vii.  139 

Denies  sapientise,   obstructed  erup- 

Desquamative inflammation  of   the 

on  troches,  vii.  253 

tion  of,  ii.  403 

skin,  ii.  408 

on  tumors  of  the  nose,  v.  243 

Dentine,  vi.  746  (Fig.) 

Detmold's  method,  v.  197 

on  tumors  of  the  pharynx,  v.  636 

Dentition,  abnormal,  ii.  399 

Detroit,  climate  of,  ii.  416*  (Chart) 

on  uvula  and  soft  palate,  vii.  503 

commencement  and    progress  of, 

Detrusor  urinae  muscle,  i.  508 

Delaware,  history  of  yellow  fever  in. 

iv.  13 

Deutencephalon,  viii.  132.     See  Di- 

viii.  43 

convulsions  in,  ii.  636 

encephdton. 

Delayed  union  after  fracture.      See 

disorders  of,  ii.  398* 

Deutoplasm  of  the  ovum,  v.  487 

Faeudarihrosis. 

treatment,  ii.  401 

Development,  period  of,  i.  88 

Delhi  boil,  i.  106 

early,  vi.  750 

Deventer's    method    of    extraction 

Delirium  acutum,  iv.  49 

in  the  etiology  of  epilepsy,  ii.  706 

after  version,  vii.  636  (Fig.) 

cordis,  vi.  94 

second,  local  and  sympathetic  dis- 

Devil-in-the-pulpit, vii.  333 

in  cerebrospinal  meningitis,  ii.  47 

orders  of,  ii.  403 

Devy's  operation  for  talipes  varus. 

Delirium  tremens,  iv.  117 

Dentitions,  number  of,  vi.  750 

V.  396 

causes,  iv.  118 

Dentoliva,  viii.  134 

Dewberry,  i.  506 

diagnosis,  iv.  118 

Denver,  ii.  403*  (Chart) 

De   Wecker's  campimeter,  vii.  660 

pathology,  iv.  118 

Deodand,  ii.  303.     See  also  Coroner. 

(Pig.) 

prognosis,  iv.  118 

Deodorants,  ii.  405* 

operation,  v.  197 

symptoms,  iv.  117 

Deodorization  by  chlorine,  ii.  100 

Dewee's  carminative,  v.  335 

treatment,  iv.  119 

Deodorized    tincture  of  opium,   v. 

Dew-point,  i.  93 

Delphinine,  vi.  632 

325 

Dextrad  and  dextral,  use  of  terms. 

Delphinium  staphisagria,  vi.  633 

Depilatories,  ii.  309 

viii.  534 

Delphinoidine,  vi.  633 

Deposits,  urinary,  ii.  257 

Dextrine  in  the  prevention  of  curd- 

Delphinum aconitum,  i.  66  (Pig.) 

Depressant  expectorants,  ii.  766 

ling  in  milk,  viii.  96 

Delphinus  globiceps,  blubber  of,  iii. 

Depressants,  vi.  379 

Dextrine  splints,  vi.  611 

48 

cardiac,  i.  783 

Dextrocardia,  vii.  341 

phocjena,  blubber  of,  iii.  43 

Depressions  (fractures),  iii.  284 

Dextrogyrate  solutions  of  cinchona 

Deltoid  muscle,  i.  307 

Depressor  anguli  oris,  anomalies  of. 

alkaloids,  ii.  163 

anomalies  of,  v.  43 

V.  36 

Dextrose  in  urine,  vii.  438 

Del  Toro's  operation,  v.  197 

Depressor  thyroidea;,  v.  88 

Diabetes  insipidus,  v.  770 

Delusions  in  the  insane,  iv.  61 

Depressor,  vaginal,  use  of,  iii.  430 

Diabetes  mel  itus,  ii.  416* 

Dementia,  alcoholic,  iv.  121 

(Pig.) 

action  of  the  sympathetic  in,  vi. 

and  general  paresis,  diagnosis  of, 

Derby,  Hasket,  on  cataract,  i.  791 

698 

iv.  110 

Derby,  Richard  H.,  on  iridectomy, 

afllections  of  the  eyes  in,  i.  793  ; 

following  hysteria,  iv,  114 

iv.  309 

ii.  430 

organic,  iv.  49,T39 

Derbyshire  neck,  iii.  350 

amblyopia  in,  vii.  670 

causes,  iv.  139 

Derencephalocele,  ii.  683 

associated  diseases,  ii.  422 

diagnosis,  iv.  130 

Derma,  viii.  462 

cataract  in,  i.  793  ;  ii.  420 

pathology  of,  iv.  130 

Dermalgia,  ii.  406 

causes  of  death  in,  ii.  420 

prognosis,  iv.  130 

Dermanaplasty,  vi.  459  (Fig.) 

classification,  ii.  416 

symptoms,  iv.  129 

Dermatalgia,  ii.  406* 

climates  suitable  for  the  treatment 

treatment,  iv.  130 

Dermatitis,  ii.  406* 

of,  iii.  535 

paralytica,  ophthalmoscopy  in,  v. 

congelatiouis  erythematosa,  Ii.  93 

clinical  features  of,  ii.  418 

318 

exfoliativa,  ii.  408* 

coma  in,  ii.  354,  420 

senile,  iv.  183 

of  the  tongue,  vii.  109 

complications,  ii.  421 

Demodex  follicnlorum,  i.  35  (Fig.)  ; 

factitious  production  of,  iii.  59 

course  of,  ii.  420 

ii.  256  ;  V.  743  (Fig.) 

herpetiformis,  ii.-  410* 

cure  of,  ii.  430 

Demulcent  drinks,  ii.  530 

malignant  papillary,  ii.  411* 

definition,  ii.  416 

Denarcotized  opium,  v.  324 

medicamentosa,  ii.  411* 

diet  in,  ii,  433 

Dendroid,  or  dendritic  marks  from 

of  the  auditory  canal,  viii.  102 

differential  diagnosis,  11.  423 

lightning,  iv.  500 

papillaris  capillitii,  ii.  413* 

digestive  symptoms  in,  ii.  419 
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Diabetes  mellitus  (continued) : 

Diaphragm  (continued) : 

Dicephalus  (continued) : 

etiology,  ii.  416 

relations  of,  ii.  437 

tetrabrachius  dipus,  vii.  20 

frequency,  ii.  416 

rheumatism  of,  ii.  430 

tribrachius  tripus,  vii.  21  ;  viii.  194 

gangrene  in,  iii.  301 

rupture  of,  i.  15 

(Pi.?-) 

genital  organs  in,  ii.  421 

spasm  of,  ii.  430 

Dichromatism,  ii.  341  (Fig.) 

history,  ii.  416 

tumors  of,  ii.  431 

Dichloromethane,  iv.  751 

impotence  in,  ii.  420 

Diaphragm  of  pelvic  floor,  iii.  37 

Dichopsis  gutta,  iii.  414  (Fig.) 

medical  treatment,  ii.  433 

Diaphragm,  uro-genital,  iii.  37 

Dicotoin,  ii.  310 

mental  symptoms  in,  ii.  420 

Diaphragmalgia,  ii.  430 

Dicrotic  wave,  vi.  86 

nervous  symptoms  in,  ii.  420 

Diaphragmatic  hernia,  iii.  627 

Dicrotism,  vi.  90 

neuralgia  in,  v.  153 

Diaphragmodynia,  ii.  430 

Dictamnus  albus,  iii.  259 

ophtbalmoscopy  in,  v.  318 

Diaplexus,  viii.  145  (Fig.) 

Didactylism,  iii.  498 

pathology,  ii.  421 

Diarrhoea,  ii.  431* 

Dieffenbach's  operation,  v.  197 

perspiration  in,  ii.  430 

acute,  iv.  180 

Diencephal,  viii.  132  (Fig.) 

physiological     experiments     con- 

chronic, in  armies,  i.  336 

Diencephalic  flexure,  viii.  113 

cerning  the  etiology,  ii.  417 

treatment  of,  ii.  436 

Diencephalon,  viii.  133 

prognosis  of,  ii.  420 

cotoin  in  the  treatment  of,  ii.  310 

development  of,  i.  637 

prophylaxis,  ii.  422 

diagnosis,  ii.  434 

Diet,  ii.  441* 

pulmonary  symptoms  in,  ii.  419 

diet  in,  iv.  190 

amount    of  food    necessary  in  a 

pulse  in.  ii.  419 

epidemic,  ii.  432 

standard,  ii.  442 

surgical  complications,  ii.  421 

micrococcus  of,  ii.  383 

constituents  of  a  standard,  ii.  441 

symptoms,  ii.  418 

etiology  of,  ii.  433 

for  gouty  subjects,  iii.  377 

synonyms,  ii.  416 

from  drugs,  ii.  432 

for  the  sick,  ii.  528 

temperature  in,  ii.  419 

from  food,  ii.  433 

for  wet  nurses,  vii.  746 

tests  for  sugar,  vii.  438 

from  indigestion,  ii.  433 

improper,  a  cause  of  infant  mor- 

theoretical causes  of,  ii:  417 

from  ulcer  of  the  rectum,  ii.  433 

tality,  iv.  13 

treatment,  ii.  423 

in  cholera,  ii.  139 

in  constipation,  ii.  380 

urine  in,  ii.  419 

in  constipation,  ii.  379,  433 

in  diarrhoea,  ii.  435 

water  treatment  of,  i.  464 

in  hepatic  disease,  ii.  433 

in  dyspepsia,  ii.  460 

"  Diabetic  bread,"  adulteration  of. 

in  intestinal  catarrh,  ii.  433 

in  enteritis,  iv.  190 

iii.  200 

in  intussusception,  viii.  330 

in  epilepsy,  ii.  709 

Diabetic  gangrene,  iii.  801 

in  pancreatic  disease,  ii.  433 

in  erysipelas,  ii.  720 

Diacetic  acid  in  urine,  vii.  433 

in  peritonitis,  ii.  433 

in  glycosuria,  ii.  433 

Diachylon    ointment  of    Hebra,   ii. 

in  pulmonary  consumption,  ii.  433 

in  infantile  diarrhoea,  ii.  438 

635 

in  renal  disease,  ii.  433 

in  the  treatment  of  chorea,  ii.  143 

Diachylon  plaster,  iv.  468 

in  typhoid  fever,  ii.  433 

in  the  treatment  of  tuberculosis, 

Diacoele,  viii.  132  (Pig.) 

in  uraemia,  ii.  433 

vii.  319 

Diagnosis,  electricity  in,  ii.  651 

infantile,  ii.  437* 

in  thoracic  aneurism,  i.  335 

in  gynaecology,  iii.  415 

masking  constipation,  ii.  279 

in  training,  ii.  759 

of  disease  in  infancy,  iv.  17 

nervous,  ii.  433 

in  typhoid  fever,  iii.  89 

of  diseases  of  the  anus  and  rectum. 

of  children,  treatment  of,  ii.  436 

in  whooping-cough,  vii.  758 

i.  269 

of  infants,  ii.  135*,  437* 

in  yellow  fever,  viii.  71 

physical,  use  of  auscultatory  per- 

pathological anatomy,  ii.  435 

of  children,  ii.  94 

cussion  in,  i.  449 

periodic,  v.  595 

Diethyl  -sulphon-  dimethyl-methane. 

physiognomical,  v.  677 

symptoms,  ii.  431 

viii.  499 

significance  of  limping  in,  iv.  503 

treatment,  ii.  435;  iv.  188 

Dieulafoy's  aspirator,  i.  389  (Fig.)  ; 

significance  of  pain  in,  v.  454 

varieties  of,  ii.  431 

vii.  216  (Fig.) 

significance  of  yawning  in,  viii.  37 

Diarrhoea,  infantile,  ii.  135*,   437.* 

Differentiation,  ii.  444* 

the  tongue  as  an  aid  to,  vii.  103 

See  also  Cholera  infantum. 

pneumatic,  method  of,  iv.  38 

Diagrammatic  eye,  i.  44 

diet  in,  ii.  438 

Diffraction  grating,  vi.  517 

Dialysis-venan-globuline,  vi.  169 

etiology,  ii.  437 

Diffusion,  circles  of,  i.  39 

Diamond  rattlesnake,  vi.  169  (Fig.) 

hygiene  of,  ii.  440 

Digastric   muscle,  anomalies  of,  v. 

Dianthus  caryophyllus  ruber,  v.  690 

medicinal  treatment,  ii.  440 

38 

Diapasons,  vii.  332  (Fig.) 

nervous  causes,  ii.  437 

Digestibility  of  food,  ii.  443 

Diapedesis,  i.  567  (Fig.)  ;  iii.  450 

pathology,  ii.  437 

Digestion,  ii.  445*  (Fig.) 

Diaphanoscope,  ii.  660 

stimulants  in,  ii.  440 

action  of  the  pancreatic  juice  in,  v. 

Diaphoretic  action  of  heart,  iii.  603 

symptoms,  ii.  437 

459 

Diaphoretics,  ii.  423* 

treatment,  ii.  438 

artiflcial,  in  the  preparation  of  his- 

Diaphragm, ii.  426*  (Fig.) 

Diastase,  action  of,  on  starch,  ii.  463 

tological  specimens,  iii.  665 

adhesions  of,  to  neighboring  or- 

in malt,  iv.  637 

changes  in  the  food  during,  ii.  451 

gans,  ii.  430 

Diastole,  appearance  of  the  heart  in, 

chemistry  of,  ii.  463 

anomalies  of,  v.  53 

iii.  571  (Fig.) 

disorders  of,  ii.  453* 

attachments  of,  ii.  426 

Diastolic  murmurs,   functional,   iii. 

effects  of  exercise  upon,  ii.  758 

atrophy  of,  ii.  431 

566 

gastric,  ii.  464 

blood-supply  of,  ii.  439 

Diatela,  viii.  145  (Fig.) 

in  diabetes,  ii.  419 

central  tendon  of,  ii.  437 

Diaterma,  viii,  132  (Fig.) 

infantile,  physiology  of,  viii.  93 

clonic  spasm  of,  iii.  648 

Diathesis,  v.  678 

influence  of  the  tobacco  habit  upon. 

development  of,  ii.  436 

haemorrhagic,  iii.  461 

viii.  553 

diseases  and  injuries  of,  ii.  439* 

in  relation  to  life  insurance,  iv.  139 

intestinal,  ii.  468 

displacements  of,  ii.  439 

purulent,  vi.  400 

in  infants,  viii.  93 

functions  of,  ii.  439 

Dibenzolhydrocotin,  ii.  310 

oral,  ii.  463 

hernia  of,  ii.  430 

Dibranchiata  loliginea,  ii.  349 

pancreatic,  ii.  466 

inflammation  of,  ii.  430 

Dibrell's,   or  Daggar's,  Springs,  ii. 

secretion  in  relation  to,  ii.  447 

lymphatic  vessels  of,  viii.  403  (Fig.) 

355* 

stimulated  by  moistening  back  of 

nerves  of,  ii.  439 

Dicentra,  iii.  364 

ear,  ii.  330 

neuralgia  of,  ii.  430 

Dicephalus,  vii.  15,  30  (Fig.) 

the  spleen  in  relation  to,  viii.  498 

new  growths  of,  ii.  431 

diaucheuos,  vii.  21 

Digestive  apparatus,   climates  suit- 

paralysis of,  ii.  431 

dibrachius  dipus,  vii.  20 

able  for  the  treatment  of  dis- 

perforations of,  ii.  430 

monauchenos,  vii.  22 

eases  of,  iii.  534 
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Digestive  disorders,  mercury  in,  iv. 

Diphtheria  (continued) : 

Direction,  judgment  of,  ii.  477* 

744 

chronic,  ii.  470 

Directors,  medical,  in  the  army,  iii. 

Digestive  ferments,  failure  of,  ii.  454 

contagiousness  of,  ii.  473 

130 

Digestive  organs,  diseases  of,  water 

description,  ii.  470 

Disarticulation  at  the  elbow,  i.  160 

treatment  of,  i.  464 

diagnosis,  ii.  473 

(Fig.) 

Digestive  secretions  and  digestion, 

electrical  treatment    of   paralysis 

at  the  hip,  i.  170  (Fig.) 

chemistry  of,  ii.  462* 

following,  ii.  654 

at  the  knee,  i.  168  (Pig.) 

Digestive  tube,  development  of,  v. 

etiology,  ii.  473 

at  the  wrist,  i.  159  (Fig.) 

601  (Fig.) 

history,  ii.  469 

of  the  fingers,  i.  158  (Fig.) 

Digestives,  vii.  124 

influence  of  race  and  nationality 

of  the  shoulder,  i.  161  (Fig.) 

Digger-wasps,  v.  758  (Pig.) 

upon,  viii.  434 

Discission  for  cataract,  i.  796* 

Digital  compression  in  tiie  control  of 

intestinal,  ii.  471 

Discoloration  following  contusions, 

lisemorrliage,  i.  147 

laryngeal,  ii.  471 

ii.  386 

Digitalein,  iii.  232 

intubation  in,  iv.  419 

Discus    proligerus  of  the   Graafian 

Digitalin,  i.  72  ;  iii.  231 

sputa  of,  ii.  769 

follicle,  V.  437  (Fig.) 

dose,  iii.  233 

tracheotomy  in,  vii.  163 

Disease  as   an  etiological   factor  in 

Digitalis,  iii.  231*  (Fig.) 

malignant,  ii.  470 

deaf-mutism,  ii.  367 

action  and  use,  iii.  233 

manner  of  infection,  ii.  473 

hereditary  transmission  of,  iii.  616 

allied  plants  and  drugs,  iii.  233 

micrococcus  of,  ii.  383 

in  armies,  i.  333 

and  aconite,  antagonism  of,  vi.  164 

nasal,  ii.  471 

in  relation  to  occupation,  v.  375 

as  a  diuretic,  ii.  523 

nature  of  poison  of,  ii.  473 

influence  of  race  and  nationality 

as  an  emmenagogue,  ii.  677 

oesophageal,  ii.  471 

upon,  viii.  428 

composition,  iii.  231 

of  the  conjunctiva,  ii.  266,  386,  471 

nature  of,  ii.  528 

description,  iii.  231 

of  the  ear,  ii.  471 

periodicity  in,  v.  592 

dose,  iii.  232 

of  the  external  auditory  canal,  i. 

physiognomy  of,  v.  677 

habitat,  iii.  231 

423 

registration  of,  vi.  159 

in  fever,  iii.  70 

of  the  penis  after  circumcision,  ii. 

tendency  to,  increased  by  consan- 

preparations of,  iii.  232 

174 

guineous  marriages,  ii.  375 

purpurea,  iii.  33l'(Fig.) 

of  the  skin,  ii.  471 

zymotic,  viii.  76 

use  of,  in  valvular  diseases  of  the 

of  the  vulva,  vii.  694 

Disease-germs,  ii.  383 

heart,  iii.  591 

paral3'sis    following,    ii.    471  ;    v. 

instances  of  prolonged  activity  of. 

Digitalose,  iii.  232 

497 

ii.  333  ;  vii.  713 

Digitonin,  iii.  233 

paralysis   of   accommodation  fol- 

Disinfectants, ii.  478* 

Digitoxin,  iii.  232 

lowing,  i.  53 

Disinfection,  agents  for,  ii.  384 
by  chlorine,  li.  100 

Dilatation,   acute,  of  the  heart,   in 

pathological  anatomy,  ii.  473 

military  service,  iii.  574 

pharyngeal,  ii.  470 

Disintegrative  action  of  contagia,  ii. 

cervical  or  urethral,   in  gynaeco- 

poison of  the,  ii.  473 

383 

logical  examinations,  iii.  431 

prognosis,  ii.  473 

Disk,  a  form  of  medicine,  iv.  696 

(Fig.) 

relation  of  soil  to,  vi.  498 

choked,  in  tumors  of  the  brain,  i. 

of  the  Eustachian  tube,  ii.  731 

symptoms,  ii.  470 

669 

of  the  gall-bladder,  iii.  293 

synonyms,  ii.  469 

Disks,  Bowman's,  v.  64  (Fig.) 

of  the  heart,  iii.  553 

the  nervous  system  in,  ii.  471 

Ranvier's  tactile,  viii.  467 

diagnosis  of,  ii.  89 

traqheal,  ii.  471 

Dislocations,  ii.  480*  (Fig.) 

of  the  stomach,  i.  18 

treatment,  ii.  474 

after-treatment,  ii.  483 

Dilatator  pupillse,  iv.  218 

Diphtheritic  chancre,  ii.  63 

causes,  ii.  481 

Dilators,  vaginal,  viL  576,  589  (Fig.) 

dysentery,  ii.  553 

compound,  ii.  484 

Dill,  i.  383 

,    gangrene,  iii.  301 

congenital,  ii.  485 

constituents  of,  i.  233 

inflammation,  iv.  37 

of  the  hip,  iii.  653  (Pig.) ;  viii. 

fruit,  ii.  469* 

paralysis,  ii.  471  ;  v.  497 

350 

Diluents,  ii.  530 

poison,  nature  of,  ii.  473 

extension  in  the  treatment  of,  ii. 

Diluted  hydrobromic  acid,  iii.  725 

Diplegia  facialis,  iii.  23 

773 

hydrochloric  acid,  iii.  738 

Diplococci,  vi.  339  (Fig.) 

of  muscles,  v.  55 

hydrocyanic  acid,  iii.  738 

Diplococcus  of  trachoma,  iv.  807 

of  the  ankle,  ii.  514 

nitrate  of  silver,  vi.  449 

scarlatinas  sanguinis,  vi.  304 

after-treatment,  ii.  514 

nitric  acid,  v.  189 

Diploe,    sarcoma   of    the,    vi.    467 

compound,  ii.  514 

nitro-hydrochloric  acid,  v.  193 

(Fig.) 

of  the  astragalus,  ii.  513 

phosphoric  acid,  v.  640 

venous  canals  of  the,  viii.  337 

of  the  carpal  bones,  ii.  501 

solution  of  subacetate  of  lead,  iv. 

Diplogenesis,  vii.  13 

of  the  carpus,  ii.  499 

462 

Diploma.     See  License. 

of  the  clavicle,  ii.  488 

sulphuric  acid,  vi.  685 

Diplopia,  ii.  475* 

of  the  elbow,  ii.  495 

Dimethylbenzene  (xylol),  viii.  36 

from  paralysis  of  fourth  nerve,  ii. 

compound,  ii.  498 

Dinitro-cellulose,  ii.  311 

325 

recurring,  ii.  496 

Diogenes'  cup,  iii.  488 

from  paralysis  of  third  nerve,  ii. 

of  the  femur,  ii..  503 

Dionsea  musoipula,  vi.  687 

335 

after-treatment,  ii.  508 

Diopsimeter,  vii.  661  (Fig.) 

in  strabismus,  vi.  655  (Fig.) 

into  the  ischiatic  notch,  ii.  505 

Dioptometry,  v.  353  (Fig.) 

Diploteratology,  vii.  11  (Fig.) 

into  the  thyroid  foramen,  ii.  507 

objective,  v.  353 

Dipnoan  brain,  B.  G.  Wilder's  paper 

on  dorsum  ilii,  ii.  503,  509 

subjective,  v.  353 

on,  referred  to,  viii.  112 

on  the  pubes,  ii.  507 

Dioptric,  i.  50,  54 

Dippel's  animal  oil,  ii.  477* 

old,  ii.  511 

Diorique  climate,  vii.  736 

Dipro.sopus,  vii.  15,  33  (Fig.) 

-pathological  conditions,  ii.  509 

Diosphenol,  i.  716 

triophthalmus,  vii.  22 

spontaneous,  ii.  511 

Dioxide  of  sulphur,  vi.  684 

Dipsacus  fullonum,  vi.  396 

of  the  fibula,  ii.  513 

Diphtheria,  ii.  469* 

Dipsomania,  iv.  130 

of  the  fingers,  ii.  503 

and  croup,  differential  table  of,  ii. 

Diptera,  v.  753 

of  the  hip,  ii.  503 

343 

Dipterocarpus,  iii.  413 

congenital,  iii.  653 

and  scarlet  fever,  vi.  316 

Dipygus,  vii.  16,  24  (Fig.) 

of  tlie  humerus,  ii.  491 

and  tonsillitis,  vii.  133 

Direct  inguinal  hernia,  iii.  391 

of  the  hyoid  bone,  ii.  487 

bacillus  of.  vi.  339 

Direct  method  for  the  radical  cure 

of  the  jaw,  ii.  486  ;  iv.  345  (Fig.) 

buccal,  ii.  471 

of  hernia,  iii.  643 

of  the  knee,  ii.  513 
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Dislocations  (continued)  : 

Dochmius,  v.  134  (Fig.) 

Drainage,  house,  iii.  420  (Fig.) ;  vi. 

of  the  larynx,  iv.  419 

Dock,  yellov?,  ii.  525* 

433 

of  the  lens,  ii.  801  (Fig.) 

Doctor's  horse,  vii.  603 

sanitary  inspection  of,  vi.  264,  276 

of  the  metacarpal  bones,  ii.  501 

Doe-skin  mushroom,  iii.  280 

Drainage  of  wounds,  viii.  8 

of  the  metatarsal  bones,  ii.  515 

Dog  fat,  iii.  43 

Drainage-tubes,  viii.  3 

of  the  patella,  ii.  513  ;  v.  529 

ovum  of,  ii.  13  (Fig.) 

Drains,  vi.  499 

of  the  penis,  v.  565 

rose,  vi.  237 

Drastics,  list  of,  vi.  825 

of  the  phalanges,  ii.  501 

tapeworm,  vii.  790 

Drastic  purgatives,  vi.  103 

of  the  radius,  ii.  498 

DOglinsaure,  i.  61 

Draughts,  influence  of,  in  the  pro- 

of the  ribs,  ii.  486 

Dogwood,  flowering,  ii.  525*  (Fig.) 

duction  of  catarrh  of  the  up- 

of the  shoulder,  ii.  491 

Jamaica,  vi.  390 

per  air-passages,  iv.  403 

compound,  ii.  495 

Dolabra  currens,  i.  470 

Drennon  Springs,  ii.  537* 

old,  ii.  493 

repens,  i.  470  (Fig.) 

Dreams,  vi.  473 

recurring,  ii.  495 

Dolljeau's  method,  v.  197 

Dress  of  children,  ii.  95 

with  fracture,  ii.  495 

Dolichocephalic  skull,  ii.  23 

Dressings,  absorbent,  i.  265 

of  the  sternum,  ii.  488 

Dolor,  iv.  23  ;  v.  454 

earth,  ii.  623 

of  the  tarsus,  ii.  514 

Domestic  servants,  diseases  of,  v.  278 

surgical,   for    military  service,   i. 

of  the  thumb,  ii.  501 

Domestication  of  animals  and  plants. 

866  (Fig.) 

of  the  tibia,  ii.  513,  514 

evidence    of    evolution    fur-' 

influence  of,  upon  the  drainage 

of  the  toes,  ii.  515 

nished  by,  ii.  736 

of  wounds,  viii.  3 

of  the  ulna,  ii.  498 

Dominica,  vii.  740 

Dressmakers,  diseases  of,  v.  878 

of  the  vertebrfE,  ii.  486 

Donaldson,    Frank,  Jr.,   on  inhala- 

Driburg (mineral  springs),  ii.  527* 

of  the  wrist,  ii.  498 

tions,  iv.  36 

Dried  alum,  caustic  action  of,  ii.  6 

compound,  ii.  501 

Donaldson,  Henry  Herbert,  on  ani- 

Dried sulphate  of  zinc,  viii.  76 

old,  ii.  482 

mal  heat,  iii.  592 

Drink,  adulterations  of,  iii.  197 

subclavicular,  ii.  494 

on  the  judgment  of  direction,  ii. 

Drinking-water,  analysis  of,  vii.  697 

subcoracoid,  ii.  494 

477 

Drinks  for  the  sick,  ii.  588* 

subglenoid,  ii.  491 

DonhofiE's  myodynamometer,  ii.  545 

diluent,  ii.  530 

subspinous,  ii.  494 

Donovan's  solution,  i.  343 

miscellaneous,  ii.  533 

symptoms,  ii.  481 

Dorema  ammoniacum,  i.  137  (Fig.) 

nutritive,  ii.  530 

treatment,  ii.  482 

Doremus'  apparatus  for  estimation 

restorative,  ii.  530,  532 

varieties,  ii.  480 

of  urea,  vii.  411  (Fig.) 

Drop-cultures,  iv.  770  (Fig.) 

Disodia,  viii.  859 

Doronicummontanum,  i.  340 

Dropsy,  ii.  533* 

Displacement  of  the  heart  simulating 

Dorsad    and    dorsal,   use  of  terms. 

articular,  viii.  330  (Fig.) 

hypertrophy,  iii.  569 

viii.  534 

complicating  chronic  dysentery,  ii. 

Disqualifications  for  enlistment,   ii. 

Dorsal  body  cavity,  viii.  110 

555 

741 

Dorsal  nerves,  anterior  divisions  of 

composition  of  the  fluid,  ii.  583 

Dissecting  lens,  iv.  777 

the,  i.  10  (Fig.) 
Dorsal  vertebra,  dislocations  of,  ii. 

course,  ii.  534 

Dissection  and  post-mortem  wounds, 

definition,  ii.  533 

ii.  515* 

486 

diaphoretics  in,  ii.  425 

malignant  cellulitis  from,  ii.  19 

Dorsalis  pedis  artery,  iii.  317 

diagnosis,  ii.  535 

Dissection,  the  laws  of,  ii.  517* 

compression  of,  i.  359 

of  the  brain,  iii.  735 

Dissociation,  methods  of,  iii.  664 

Dorsalis  penis  artery,  anomalies  of. 

of  the  peritoneum,  i.  882 

Dissonance,  iii.  587 

i.  355 

pathology,  ii.  533 

Distad  and  distal,  use  of  terms,  viii. 

Dorsimeson,  use  of  term,  viii.  536 

prognosis,  ii.  535 

536 

Dorsodynia,  pain  in,  v.  456 

saline  diuretics  in,  ii.  531 

Distention  of  the  bladder,  i.  32 

Dorso-epitrochlearis    muscle,    v.  41 

sleeping,  vi.  478 

Distichiasis,  ii.  794 

(Fig.),  45 

terminations,  ii.  584 

Distoma,  ii.  518*  (Fig.) 

Dorsum  ilii,  dislocations  on,  ii.  503 

treatment,  ii.  536 

haematobium  (Bilharz),  iii.  456 

Dosage,  ii.  525* 

varieties,  ii.  533 

eggs  of,  in  urine,  vii.  441 

circumstances  necessitating  modi- 

Drosera rotundifolia,  vi.  687 

hepaticum,  iii.  294 

fication  of,  ii.  526 

Drowning,  apparent  death  from,  arti- 

ovum of,  iv.  796  (Fig.) 

modification  of,  for  children.     See 

ficial  respiration  in,  i.  378 (Fig.) 

lanceolatum,  iii.  394 

Children ,  doses  for. 

Drowsiness,  morbid,  vi.  476 

ovum  of,  iv.  796 

standard,  ii.  525 

Drug  eruptions,  ii.  411 

Distraction  in  the  treatment  of  hip 

Doses,  divided,  ii.  535 

Druggist,  i.  294 

disease,  viii.  359 

Double  coil  battery,  ii.  650 

Drugs,  adulteration  of,  laws  concern- 

Dita, ii.  519* 

Double  inclined  plane,  for  treatment 

ing,  iii.  205 

tree,  i.  750 

of  fracture  of  the  femur.     See 

idiosyncrasies  in  regard  to,  iv.  2 

Ditain,  ii.  519 

Fractures. 

incompatibility  of,  iv.  8 

Ditamine,  ii.  519 

Double  injection  of  tissues,  iii.  685 

physiological   antaeonism   of,   vi. 

Dittrich's  plugs,  v.  197 

Double  staining,  iii.  678 

164 

Diuresis,  v.  770 

Doubting  mania,  vii.  688 

virility  destroyed  by,  iv.  3 

Diuretics,  ii.  520* 

Douches,  cold,  i.  466 

Drum  cavity,  measurements  of,  vii. 

antiseptic,  ii.  538 

nasal,  v.  449  (Fig.) 

659 

direct,  ii.  521 

of  compressed  air,  i.  83 

Drum  membrane,  iii.  539  (Fig.) 

hydragogue,  ii.  533 

Douching  the  external  auditory  canal 

anatomy  of,  vii.  334  (Fig.) 

indirect,  ii.  583 

for  the  relief  of  pain,  ii.  581 

appearance  of,  in  otitis,  ii.  586,  589, 

saline,  ii.  521 

Dous  el  kourmati,  i.  106 

592  (Fig.),  597 

stimulant,  ii.  523 

Dover's  powder,  v.  325 

artificial,  ii.  607;  iv.  708  (Fig.) 

Diurnal  epilepsy,  ii.  703 

liquid,  V.  335 

examination  of,  ii.  574  (Fig.) 

Divers,  diseases  of,  v.  278 

Dowell's  hernia  needles,  iii.  641  (Fig.) 

htemorrhage  into,  ii.  588 

Diverticula,  intestinal,  strangulation 

Dowell's  method,  v.  19'? 

inherited    syphilis    affecting   the, 

by,  iv.  151 

Dracocephale  virginiana,   cataleptic 

viii.  386 

Diverticulum  of  Meckel,  i.  12 

state  in,  i.  788 

paracentesis  of,  ii.  580 

urethrse,  i.  519 

Dracontiasis,  ii.  527 

perforations    of,   in  chronic  sup- 

Dizziness, vii.  639 

Dracunculus    medinensis,    ii.    527* 

purative  otitis  media,   ii.  599 

in  dyspepsia,  ii.  458 

(Fig.) 

(Fig.) 

Dobell's  solution,  v.  449 

Dragon's  blood,  i.  304  ;  ii.  527* 

syphilitic  disease  of  the,  viii.  278 
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Drummond's  whiff,  v.  197 

Dupuytren's  trochanteric  support,  iii. 

Dyspepsia  (continued) : 

Dry-earth  system,  vi.  408  (Fig.) 

655 

diagnosis  of,  ii.  459 

Dry  gangrene,  iii.  300 

Dura  mater,  the  dura,  viii.  Ill  (Fig.) 

dietetic  treatment  of,  ii.  460 

Dry  gonorrhoea,  iii.  356 

fungus  of  the,   and  cephalhsema- 

loss  of  virility  resulting  from,  iv.  3 

Dry  heat,  germicidal  action  of,  iii. 

toma,  differential  diagnosis  of 

medicinal  treatment  of,  ii.  463 

324 

the,  ii.  21 

nervous,   electrical    treatment  of. 

Dry  treatment  of  chronic  suppura- 

lesions of,  in  insanity,  iv.  70 

ii.  654 

tive  otitis  media,  ii.  605 

sarcoma  of  the,  vi.  468  (Fig.) 

pain  in,  v.  455 

Drydeu  Springs,  ii.  536* 

spinalis,  viii.  476 

pathology  of,  ii.  459 

Drymis  Winteri,  i.  749 

Dural  veins,  viii.  236 

sympathetic  disturbances  in,  ii.  457 

Drysdale's  cell,  v.  197 

Duroziez's  method,  v.  197 

symptoms  of,  ii.  455 

Dubreuil's  method  of  amputation  at 

Dusart-Blondlot's  test  for  phosphorus, 

treatment  of,  ii.  460 

the  wrist,  i.  159  (Fig.) 

V.  646 

Dyspeptic  headache,  iii.  516 

Duboisine  as  a  mydriatic,  v.  79 

Dust,  influence  of,  in  the  production 

Dyspeptic  symptoms  in  diabetes,  ii. 

Dubini's  disease,  v.  197 

of  naso-pharyngeal  catarrh,  iv. 

419 

Duchenne-Aran    type    of    muscular 

404 

Dyspepton,  ii.  465 

atrophy,  v.  197 

Dutch  liquid,  ii.  726 

Dyspeptone,  v.  2 

Duchenne's  apparatus    for    writers' 

Dwelling-house,  construction  of,  iii. 

Dysphagia,  ii.  558*  (Fig.) 

cramp,  vi.  36  (Fig.) 

423 

in  diseases  of  the  bronchial  glands, 

disease,  v.  197 

Dwellings.     See  Habitations. 

iv.  585 

dynamometer,  ii.  545  (Fig.) 

Dye  stuffs,  poisonous.     See  Aniline, 

in  thoracic  aneurism,  i.  231 

Duck,  secretion  of  rump-glands  of, 

poisoning    by ;    and   Arsenic, 

Dysphasia,  i.  288 

iii.  44 

poisoning  by. 

Dysphonia,  inhalations  in,  iv.  40 

Duct,  nasal,  dilatation  of,  iv.  372 

Dyer's  broom,  i.  710 

Dyspnoea,  ii.  560* 

inflammation  of,  iv.  369 

Dyers,  diseases  of,  v.  378 

as  a  result  of  nasal  obstruction. 

measurements  of,  vii.  659 

Dyer's  perimeter,  vii.  662  (Fig.) 

ii.  1 

stricture  of,  iv.  370 

Dyers'  weed,  vi.  390 

asthmatic,  i.  394 

thoracic,  vii.  77 

Dyes,  hair,  ii.  309 

cardiac,  iii.  586 

rupture  of,  viii.  83 

Dying  declarations.     See  Evidence. 

faucial,  ii.  343 

Ducts,  salivary,  concretions  of,  ii.  260 

Dynamic  electricity,   treatment  by, 

from  hypertrophy  of  the  lingual 

urogenital,   derived  from  coelom. 

ii.  650 

tonsil,  vii.  128 

ii.  223 

Dynamometer,  ii.  544*  (Fig.) 

from  thoracic  aneurism,  i.  220 

Ductus    chyliferus    s.    lumbothora- 

Dyssesthesia,  vi.  396 

hypertrophy  of  the  diaphragm  in. 

cicus,  viii.  406  (Fig.) 

Dysasthria  literalis,  vi.  616 

ii.  439 

communis  choledochus,  operation 

DyscrasisB,  metastatical,  vi.  400 

in  chronic  nasal  catarrh,  viii.  369 

to  relieve  obstruction  of,   ii. 

Dysentery,  ii.  546*  (Fig.) 

in  croup,  ii.  343 

537  (Fig.) 

acclimation  to,  i.  36 

in  diseases  of  the  bronchial  glands. 

Cuvieri,  i.  303  (Fig.) 

and  intussusception,  diagnosis  of, 

iv.  585 

endolymphaticus,  ii.  568  (Fig.) 

viii.  323 

in  dyspepsia,  ii.  458 

lymphaticus  dexter,  vii.  77 

causes,  ii.  547 

in  valvu  ar  heart  disease,  iii.  586 

spiralis  of  the  labyrinth,  ii.  563 

chronic,  ii.  554 

nasal,  v,  234 

venosus  Arantii,  iii.  193 

complications,  ii.  553 

oxygen  in,  v.  444 

Dudgeon's    sphygmograph,  vi.   529 

contagion,  ii.  549 

Dystocia  from  a  large  foetus,  iv.  343 

(Fig.) 

diagnosis,  ii.  553 

from  a  short  funis,  iv.  343 

Duerkheim  (mineral  springs),  ii.  536* 

diphtheritic,  ii.  551,  553 

from  anomalies  of  the  pelvis,   iv. 

Dugas's  test,  v.  197 

etiology,  ii.  547 

334  (Fig.) 

Dulcamara,  i.  505  (Fig.) 

history,  ii.  546 

from  atresia  of  the  cervix,  iv.  340 

Dulcamaretin,  i.  506 

in  armies,  i.  336 

from  cancer  of  the  cervix,  iv.  339 

Dulcamarin,  i.  486,  506 

intestinal  pain  in,  ii.  231 

from  contracted  pelvis,  treatment 

Dulness  in  physical  diagnosis  of  lung 

intestinal  stricture  resulting  from, 

of,  iv.  337 

disease,  ii.  82 

iv.  154 

from  cystocele,  iv.  340 

Dumb  ague,  iv.  146 

ipecac  in,  iv.  308 

from   dorsal  displacement    of  an 

Dumb,  deaf  and,  ii.  363 

morbid  anatomy,  ii.  550 

arm,  iv.  343 

Duodenitis,  iv.  184 

pathological  histology,  ii.  551 

from  fibroid  tumors,  iv.  339 

Duodeno-cholecystostomy,    ii.    637'' 

prognosis,  ii.  553 

from  foetal  abnormalities,  iv.  340 

(Fig.) 

protozoa  in,  vi.  341 

(Fig.) 

experiments  in,  ii.  541 

relation  of,  to  hepatic  abscess,  iv. 

from  foetal  malpositions,  iv.  336 

history  of,  ii.  539 

537 

from  foetal  monsters^  iv.  341 

indications  for,  ii.  537 

symptoms,  ii.  5o3 

from  hour-glass  contraction,  iv.  331 

Duodeno-ieiunal  fold  and  recess,  v. 

synonyms,  ii.  546 

from  hydrocephalus,  iv.  343 

606 

transmitted  through  drinking-wa- 

from impaired  mechanical  forces, 

Duodenum,    measurements   of,   vii. 

ter,  vii.  718 

iv.  330 

658 

treatment,  ii.  553 

from  increased   resistance  of  the 

relations  of,  iv.  171  (Fig.) 

Dysidrosis,  ii.  556* 

maternal    structures,   iv.    334 

suspensory  muscle  of  the,  v.  606 

Dyskinesiae,  professional,  vi.  32  (Fig.) 

(Fig.) 

wounds  of,  diagnosis,  iv.  195 

Dyslogia,  i.  289 

from   nuchal  displacement  of  an 

Duplay's  method,  v.  197 

Dyslysin,  i.  498  ^ 

arm,  iv.  342 

Dupr^'s  apparatus  for  estimation  of 

Dysmenorrhoea,  li.  556* 

from  oedema  of  the  cervix,  iv.  340 

urea,  vii.  411  (Fig.) 

associated  with  salpingitis,  iii.  28 

from  ovarian  tumors,  iv.  339 

Dupuytren's     contraction,    iii.     159 

massage  in,  iv.  668 

from  plural  births,  iv.  340 

(Pig.),  499  (Fig.)  ;  v.  197 

ovarian,  v.  410 

from  rectocele,  iv.  340 

massage  in,  iv.  665 

Dysmimia,  i.  389 

from  retention  of  urine,  iv.  340 

Dupuytren's  method  (amputation  at 

Dysodia  narium,  v.  445 

from  rigidity   of    the  cervix,   iv. 

the  shoulder-joinf),  v.  197 

Dyspareunia  in  chronic  oophoritis, 

339 

Dupuytren's  method  for  the  cure  of 

v.  410_ 

from  twin-births,  iv.  340 

contraction  of  the  palmar  fas- 

Dyspepsia, ii.  453 

from  uterine  displacements,  iv.  331 

cia,  iii.  161 

alcohol  in,  ii.  463 

from  uterine  inertia,  iv.  331 

Dupuytren's  paste  (arsenic,  calomel, 

causes  of,  ii.  453 

from  uterine    malformations,   iv. 

and  muci-lage),  ii.  7 

coma  in,  ii.  354 

331 
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Driiiumoiid's  wIilU. 
Ectrotic  troalment. 


Dystocia  (continued)  : 
from  vesical  calculus,  iv.  340 
management  of,  iv.  326  (Fig.) 

Dysuria,  ii.  561* 


Eagland  lateral  curvature  brace,  v. 

375  (Fig.) 
Ear,  iii.  538 
affections  of,  disqualifying  for  en- 
listment, ii.  744 
in  cerebro-spiaal  meningitis,   i. 

433 
in  diphtheria,  ii.  471 
massage  in,iv.  661 
anatomy  of  the  auricle,  i.  443  (Pig.) 
of  the  drum  membrane,  vii.  334 

(Fig.) 
of  the  labyrinth,  ii.  563*  (Fig.) 
of  the  ossicles,  vii.  338  (Fig.) 
artificial  drum  membrane,  iv.  708 

(Fig.) 
auscultation  of  the,  ii.  579,  593 
caries    and   necrosis    of   temporal 

bone,  ii.  607 
concretions  in,  ii.  260 
congenital  fistula    of  the,   i.   445 

(Fig.) 
deafness  from  diseases  of,  ii.  385 
defects  of,  in  the  color-blind,  ii.  244 
development  of,  ii.  567*  (Fig.) 
developmental  disturbances  of,  in 

cretins,  i.  439 
discharge  from,  measures  to  arrest, 

ii.  585 
disease    of,   and    nasal  inflamma- 
tion, iv.  405 
cerebral  abscess  following,  viii. 

214 
in  scarlet  fever,  vi.  313 
resulting    from    chronic    nasal 

catarrh,  viii.  357 
treatment  of,   by  constitutional 
remedies,  v.  397 
diseases  of  external  meatus,  i.  419 
dislocation  of  the  manubrium,  vii. 

355 
eczema  of  the,  ii.  638 
eczema  and  dermatitis  of  the  audi- 
tory canal,  viii.  103 
examination  of,   for    purposes  of 

diagnosis,  ii.  573*  (Fig.) 
external,  development  of,  ii.  573 
diagnostic  changes  in  the,  v.  683 
inflammation  of,  following  otitis 

media,  ii.  593,  596 
lymphatic  vessels  of,  viii.  389 
measures  to  relieve  pain  due  to 

inflammation  of,  ii.  583 
relation  of  lymphatic  glands  to 

the,  V.  130 
syphilitic  disease  of  the,  viii.  376 
external  auditory  meatus,  measure- 
ments of,  vii.  659 
foreign  bodies  in,  i.  435  (Fig.) 
foreign  bodies  in  the   tympanum, 

viii.  357 
general  therapeutics,  ii.  579*  (Fig.) 
haematoma  of,  i.  447  (Fig.) 
haemorrhage  from  the,  ii.  588,  633 
inflammation   of  the   drum   mem- 
brane, vii.  347 
inherited  syphilis  of,  vi.  733  ;  viii. 

385 
internal,  anatomy  of,  ii.  562.    See 
also  Labyrinth. 
development  of,  ii.  567 
changes  in,  due  to  otorrhoea  and 
caries,  i.  430 


Ear,  internal  (continued): 

in  psychic  derangement,  i.  439 
Rinne's  method  of  testing  in  dis- 
eases of,  i.  437 
syphilitic  affections  of  the,  viii. 
383 
judgment  of  direction  by  the,  ii.  477 
malformations  of  external  meatus, 

i.  418 
mastoid  inflammation,  ii.  613 
mastoid  operations,  iv.  669  (Fig.) 
middle,  abscess  of  brain  following 
inflammation  of,  ii.  631 
acute  inflammation  of,  ii.  586 
chronic  inflammation  of,  ii.  588 
development  of,  ii.  571 
hfemorrhagic    inflammation   of, 

ii.  588 
inflammation  of,   treatment  of, 

ii.  584 
lymphatic  vessels  of  the,  viii.  390 
measurements  of,  vii.  659 
medication  of,  iv.  688 
meningitis  following  inflamma- 
tion of,  ii.  619 
non  -  suppurative   inflammations 

of,  ii.  586* 
pathological    relations    between 
the,  and  the   posterior  nares, 
vii.  359  (Fig.) 
purulent  inflammation  of,  acute, 

ii.  591 
purulent  inflammation  of,  chron- 
ic, ii.  596 
subacute  inflammation  of,  ii.  587 
syphilitic  affections  of  the,  viii. 

378 
thrombosis  of  cranial  sinuses  fol- 
lowing inflammation  of,  ii.  630 
noises  in  the,  vii.  99 
non-suppurative  inflammations  of 
the  tympanum,  ii.  586*  (Fig.) 
ossicles,  anatomy  of,  vii.  338  (Fig.) 
parasitic  diseases  of  the  external 

auditory  canal,  i.  420  (Fig.) 
politzerization  of,  necessity  of  ex- 
amining   both    drum     mem- 
branes before,  vii.  346 
polypi  of,  ii.  611 

purulent  inflammation  of  the  tym- 
panum, ii.  591*  (Fig.) 
rachitic  alterations  of,  i.  429 
syphilitic  affections  of  the,  vi.  721 ; 

viii.  276* 
tumors   and    new-growths  in  the 

tympanum,  vii,  365  (Fig.) 
tumors  of  the,  diagnosis  of,  ii.  613 
Wilde's  incision,  iv.  669 
Earache  in  acute  eczema  of  the  au- 
ditory canal,  viii.  103 
treatment  of,  ii.  580 
Ear-cough,  ii.  314 
Ear-rings,  cleft  of  lobule  caused  by, 

i.  447 
Earth  as  a  deodorant,  ii.  405 

examination  of,  for  micro-organ- 
isms, iv.  775 
Earth-closets,  vi.  408  (Fig.) 
Earth-dressing,  ii.  623* 
Earth-eaters,  i.  396 
Earthquakes  in  the  West  Indies,  vii. 

734,  737 
Earthy  mineral  waters,  i.  463 
Ear-wax,  iii.  44 
Earwigs,  v.  750 
East  India  cotton,  ii.  311 

gum,  iii.  409 
Eastern  races,  facial  type  of,  iii.  1 
(Fig.) 


Eastport,  Me.  (climate  of),   ii.  624* 

(Chart) 
Eating,  excessive,  as  a  cause  of  epi- 
lepsy, ii.  706 

irregularity  in,  ii.  453 
Eau  athenienne,  ii.  309 

cosmetique  de  Vienne,  ii.  308 

de  Cologne,  ii.  308 

de  princesse,  ii.  308 

fontaine  de  jouvence,  ii.  310 

medicinale,  iii.  799 
Eaux  Bonnes,  ii.  624* 
Eaux  Chaudes,  ii.  625* 
Ebonite,  i.  751 

Ebstein's  theory  of  gout,  iii.  373 
Ecballium  elaterinum,  ii.  334,  643 
Ecbolics,  ii.  674 
Ecboline,  ii.  715 
Ecchymoma,  ii.  385 

capitis,  ii.  20 
Ecchymoses,  ii.  385 

complicating  whooping-cough,  vii. 
751 

in  haemophilia,  iii.  463 
Echinococcus,  ii.  53  (Fig.) ;  iii.  396 

capsule,  iv.  805  (Fig.) 

cysts,  vii.  790 
and  pancreatic  cysts,  differential 
diagnosis,  v.  483 

heads,  iv.  805  (Fie.) 

booklets,  iv.  805  (Fig.) 
in  urine,  vii.  441 

in  muscle,  v.  59 

multilocular,  iv.  549 

of  the  orbit,  v.  367 

of  the  spleen,  vi.  604 
Echinorhynchus,  i.  34  (Fig.) 
Echitamine,  ii.  519 
Echitenine,  ii.  519 
Echites  scholaris,  ii.  519 
Echo  sign  in  epileptic  insanity,  iv.  83 
Eoholalia,  i.  390 
Eclampsia  infantum,  ii.  635* 

clinical  occurrence,  ii.  635 

diagnosis,  ii.  629 

etiology,  ii.  637 

pathology,  ii.  629 

prognosis,  ii.  630 

sequelae,  ii.  627 

symptomatology,  ii.  627 

synonyms,  ii.  625 

treatment,  ii.  630 
Eclampsia,  puerperal,  iv.  343  ;  vi.  78 
Eclysis  in  anaemia  of  the  brain,  i.  614 
ficraseur,    galvano-caustic,    ii.     658 

(Fig.) 
Ecstasy,  i.  790  ;  ii.  379,  631* 
Ectad  and  ectal,  use  of  terms,  viii.  535 
Ectental  line,  vi.  383 
Ecthyma,  ii.  631* 

and  impetigo,  differential  diagno- 
sis of,  iv.  3 
Ectoblast,  ii.  633 
Eotocarpus,    reproduction    of,    viii. 

443  (Fig.) 
Ectocinerea,  cortex  or  ectal  stratum 
of  encephalic  parietes,  viii.  118 
(Fig.) 
Ectoderm,  ii.  145,  683*  ;  iii.  338 
Ectopia  cerebri,  viii.  344 

lentis,  i.  52 

splenic,  i.  21 
Ectopic,  uterine  gestation,  ii.  775 
Ectrodactylism,  iii.  498 
Ectropion  in  dermatitis  exfoliativa, 
ii.  408 

following  blepharitis,  il.  788 
Ectrotic     treatment     of     indurated 
chancre,  ii.  73 
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Sczema. 
Endometritis. 
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Eczema,  ii.  632* 

Elaps  (continued) : 

Electricity  (continued) : 

acute,  treatment,  ii.  635 

tener,  vi.  166 

in  the   treatment    of    sequelae    of 

and  dermatitis,  differential  diagno- 

tristis, vi.  166 

acute  diseases,  ii.  654 

sis  of,  ii.  407 

Elastic  compression  in  the  control  of 

of  spinal  irritation,  ii.  653 

and  dermatitis  exfoliativa,  differ- 

hsemorrhage, i.  147 

of  tumors,  ii.  656 

ential  diagnosis  of,  ii.  409 

Elastic  extension  in  the  treatment  of 

of  ulcers,  ii.  658 

and  ecthyma,  differential  diagnosis 

club-foot,  ii.  310  (Fig.) 

of  urethral  stricture,  ii.  657 ;  vii. 

of,  ii.  632 

Elastic  tissue.     See    Oonnectine  Us- 

401 

and  impetigo,  differential  diagno- 

sue. 

of  varicose  veins,  ii.  656 

sis,  iv.  8 

Elastin,  iii.  257 

of  women's  diseases,  ii.  654 ;  viL 

and  lupus,  diagnosis,  iv.  609 

Elaterin,  ii.  648*  (Fig.) ;  vi.  104 

502 

causes  of,  ii.  633 

Elaterium  plant,  ii.  643  (Fig.) 

methods  of  application  of,  ii.  649, 

chronic,  treatment,  ii;  636 

Elbow-joint,  ii.  644*  (Fig.) 

651,  654 

diagnosis,  ii.  633 

amputation  at,  i.  160  (Fig.) 

Electrization,  effects  of,  ii.  653 

erythematosum,  ii.  683 

for  shot  injuries,  viii.  32 

Electro-biology,  i.  451  ;  iii.  788 

factitious  production  of,  lii.  59 

applied  anatomy  of,  i.  309  (Fig.) 

Electro-cautery,  ii.  658 

impetiginosum,  ii.  633 

burs8e  of,  i.  727 

Electrodes,  v.  651 

in   nfants,  ii.  639 

chronic  rheumatic  arthritis  of,  viii. 

Electrolysis,  ii.  655 

intertrigo,  ii.  683,  639 

356 

for  removal  of  hair,  ii.  657;  iii.  657 

local  treatment,  ii.  635 

disease  of  the,  viii.  356 

in  fibroma  of  the  pharynx,  v.  637 

marginatum,  vii.  97 

dislocations  of,  ii.  495  (Fig.) 

in  hydrocele,  iii.  732 

of  the  anus,  ii.  638 

excision  of,  for  shot  injuries,  viii. 

in  stricture   of    the  urethra,   viL 

of  the  auditory  canal,  viii.  102 

32 

401 

of  the  auricle,  i.  445 

osteitis  of  the,  viii.  356 

in  uterine  fibroids,  vii.  503 

of  the  beard,  ii.  637 

resection  of,  vi.  182  (Fig.) 

Electro-motors  in  surgery,  ii.  662 

of  the  breasts,  ii.  688 

after-treatment,  vi.  185 

Electro-otoscope,  ii.  661  (Fig.) 

of  the  ears,  ii.  638 

history,  vi.  182 

Electroplaters  and  electrotypers,  dis- 

of the  external  auditory  canal,  i. 

indications,  vi.  188 

eases  of,  V.  278 

423 

methods,  vi.  183 

Electropuncture,  i.  78 

of  the  eyelids,  ii.  637 

results,  vi.  182 

Electrojomes,  ii.  650  ;  v.  188 

of  the  face,  ii.  637 

sabre  and  bayonet  wounds  of  the, 

Eleidin,  viii.  462 

of  the  genitals,  ii.  638 

viii.  4 

Elephant,  brain-weight  of,  viii.  163 

of  the  hands,  ii.  639 

shot  wounds  of  the,  viii.  6 

Elephant-fat,  iii.  43     . 

of  the  legs,  ii.  638 

superficial  veins  of,  i.  309  (Fig.) 

Elephantiasis  Arabum,  ii.  668* (Fig.) 

of  the  lips,  ii.  637 

synovitis  of  the,  viii.  356 

Grsecorum,  iv.  474 

of  the  scalp,  ii.  636 

urethral  arthritis  of  the,  viii.  356 

mollis,  ii.  414  (Fig.) 

of  the  vulva  and  mons  veneris,  vii. 

wounds  of,  iv.  260 

telangiectodes,  ii.  414  (Fig.) 
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Elder,  ii.  649* 

Elettaria  cardamomum,  i.  782 ;   iii. 

papulosum,  ii.  633 

Elecampane,  ii.  58,  649*  (Fig.) 

380 

pustulosum,  ii.  688 

Electric    light  for    diagnostic   pur- 

Eleutheria bark,  i.  786 

rubrum,  ii.  633 

poses,  ii.  660 

Elevator  disease,  iv.  597 

squamosum,  ii.  638 

Electrical  reactions,  ii.  651 

Eleventh  nerve,  ii.  331 

treatment,  ii.  634 

Electricity,  application  of,  to  micro- 

nidus of  the,  viii.  181 

universal,  ii.  686 

scopical    specimens,    iii.    661 

Elgin  Spring,  ii.  665* 

vesiculosum,  ii.  632 

(Fig.) 

Elisenbrunnen,  at  Aachen,  i.  J 

Education  as  predisposing  to  suicide. 

as  an  emmenagogue,  ii.  676 

Elixirs,  iv.  696 

vi.  677 

diagnostic  uses  of,  ii.  649*,  651 

of  vitriol,  vi.  686 

higher,  of  deaf-mutes,  ii.  380 

effects  of,  upon  muscle,  v.  73 

of  Voronej,  ii.  134 

of  idiots,  iv.  103 

in  surgery,  ii.  654*  (Fig.) 

proprietatis,  i.  122 

Efferent,  use  of  term,  viii.  533 

in  the  treatment  of  aneurism,  ii.  655 

El  inger's  uterine  dilators,  vii.   448 

EfiBeurage,  iv.  645 

of  bedsores,  ii.  658 

(Fig.) 

Effusion,  dropsical,  composition  of, 

of  benign  tumors,  ii.  657 

Elliot,  George  T,,  on  anatomy  of  the 

ii.  533 

of  chorea,  ii.  653 

skin  and  its  appendages,  viii. 

of  blood  upon  or  within  the  cran- 

of cystic  tumors,  ii.  656 
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ium  (cephalhaematoma),  ii.  20 

of  endometritis,  vii.  485 

Elliot,   J.  M.,   on  uterine  displace- 

Egg-cells, V.  438 

of  enuresis,  ii.  699 

ments,  vii.  443 

Egg-emulsion,  imbedding  in,  iii.  672 

of  epilepsy,  ii.  658,  708 

Elm,  slippery,  ii.  665* 

Egg-nogg,  V.  4 

of  exophthalmic  goitre,  ii.  654 

Eloeis  guineensis,  ii.  221 

Egg-plant,  i.  486 

of  extra-uterine   pregnancy,  ii. 

El  Paso,  climate  of,  v.  181 

Egg-shells,  antidotal  value  of,  i.  243 

654,  780 

Elster  (mineral  springs),  ii.  666* 

Egg,  yolk  of,  ii.  640* 

of  facial  neuralgia,  iii.  19 

Emaciation  in  diabetes,  ii.  419 

glycerite  of,  iii.  349 

of  goitre,  ii.  656 

in  dyspepsia,  ii.  458 

Egregorsis,  vi.  471 

of  ha3morrhoids,  ii.  656 

Embalming,  ii.  666* 

Egypt,  climate  of,  ii.  640* 

of  hirsuties,  ii.  657  ;  iii.  657 

Emboli  of  micrococci  in  glomerulus 

mode  of  embalming  in,  ii.  666 

of  hydatids,  ii.  657 

of  kidney,  iv.  33  (Fig.) 

Egyptians,  laws  of  marriage  among. 

of  hydrocele,  ii.  657  ;  iii.  782 

Embolic  abscesses,  i.  81 

ii.  273 

of  hysteria,  ii.  653 

Embolism,  ii.  667* 

Ehrlicb's  method,  v.  197 

of  incontinence  of  urine,  ii.  654 

cerebral,  i.  648  ;  ii.  668 

solution,  V.  197 

of  intestinal  obstruction,  iv.  159 

clinical  history,  i.  549 

Eidoptometry,  v.  349  (Pig.) 

of  laryngeal  paralysis,  viii.  380 

diagnosis,  i.  650 

Eighth  nerve,  ii.  829 

of  malignant  tumors,  ii.  657 

etiology,  i.  648 

Eisler's  methods  of  staining,  iii.  691 

of  myelitis,  viii.  491 

in  the  production  of  chorea,  ii. 

Eisophobia,  i.  88 

of  nffivi,  ii.  656 

142 

Eko  plant,  ii.  348 

of  nervous  diseases,  ii.  654 

pathological  anatomy,  i.  648 

Elalas  Guineensis,  i.  304 

of  nervous  dyspepsia,  ii.  654 

prognosis,  i.  650 

Elaps,  vi.  166  (Fig.) 

of  neuralgia,  ii.  653  ;  v.  155 

symptoms,  i.  649 

distans,  vi,  166 

of  paralysis,  ii.  654 

diagnosis,  ii.  669 

euryxanthus,  vi.  166 

of  rectal  stricture,  ii.  658 

etiology,  ii.  667 

fulvius,  head  of,  vi.  167  (Fig.) 

of  rlaeumatism,  ii.  654 

fat-,  after  fracture,  iii.  238 
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Embolism  (continued) : 

in  the  arteries  of  the  extremities, 
ii.  669 

in  the  brain,  ii.  668 

in  the  internal  organs,  ii.  668 

in  the  lungs,  ii.  668 

in  the  production  of  choroiditis,  ii. 
153 

in  the  vena  portee,  ii.  669 

pathology,  ii.  667 

pulmonary,  sputa  in,  ii.  770 

renal,  iv.  273 

symptoms,  ii.  668 

treatment,  ii.  669 
Embolus,  nucleus  emboliformis,  lo- 
cation, viii.  128 
Embryo,  circulation  in,  i.  300  (Pig.) 

evolution  theory  of  the  origin  of, 
ii.  736 

external  form  of  the,  iii.  190  (Fig.) 

human,    history   of    the,    iii.    182 

(Fig.) 

of  the  eighteenth  day,  ii.  144 

of  the  tenth  week,  i.  12  (Fig.) 

shaping  of  the,  iii.  177  (Pig.) 
Embryological  methods,  ii.  670 
Embryology,  ii.  670* 

evidence  of  evolution  from,  ii.  735 

normal,  vii.  4 
Embryonic  stage,  ideal,  iii.  305  (Pig.) 
Embryotomy,  iv.  330 
Embryotoxon,  ii.  300 
Emerald  green,  poisoning  by,  i.  344 
Emerson,  J.  Haven,  on  wet-nurses, 

vii.  744 
Emesis,  ii.  456.     See  also  Vomiting. 

fliechanism  of,  ii.  451 
Emetic  action  of  ipecac,  iv.  203 
Emetic,  asarabacca  as  an,  i.  382 
Emetic  mushroom,  iii.  283 
Emetics,  ii.  671* 

contra-indications  to  the  use  of,  ii. 
674 

general  indications  for  the  use  of, 
ii.  674 

use  of,  in  poisoning,  i.  240 
Emetine,  iv.  208 

Eminence,  callosal,  viii.  143   (Fig.), 
150 

collateral,  viii.  150 

hypothenar,  i.  318 

occipital,  viii.  150  (Pig.) 

thenar,  i.  317 
Bminentia  facialis  of  the  fourth  ven- 
tricle, viii.  178 

pyramidalis  of  labyrinth,  ii.  562 
Emissaries,  venous,  in  the  skull,  viii. 

242 
Emmenagogues,  ii.  674* 

aromatic,  ii.  676 

direct,  ii.  675 

diuretic,  ii.  676 

indirect,  ii.  675 

miscellaneous,  ii.  677 

purgative,  ii.  676 

tonic,  ii.  677 
Emmetropia,  i.  46,  50 

and  hypermetropia,  difference  be- 
tween, iii.  775 
Emmet's    button-hole    operation   on 
the  urethra,  i.  518  (Fig.) 

method  of  reducing  inversion   of 
the  uterus,  vii.  494  (Fig.) 

method  of  trachelorrhaphy,  vii.  157 
(Fig.) 

needle-holder,  viii.  585  (Fig.) 

operation,  v.  197 

uterine  repositor,  vii.  458  (Fig.) 
Emodin,  i.  717 ;  vi.  223 


Emollient  enemata,  ii.  692 
Emollients,  ii.  308 

Emotions,   expression  of,   in  child- 
hood, ii.  95 
facial  expftssion  of  the,  iii.  9  (Fig.) 
in  the  causation  of  colic,  ii.  231 
in  the  .causation  of  diarrhoea,  ii.  432 
Emphysema  accompanying  broncho- 
pneumonia, V.  731 
elastic  respirator  in,  i.  83 
inhalations  in,  iv.  40 
interlobular,  iv.  587 
complicating     whooping-cough, 
vii.  751 
of  the  abdominal  parietes,  i.  14 
of  the  cellular  tissue  during  labor, 

iv.  350 
of  the  orbit,  v.  361 
of  the  vagina,  vii.  583 
pulmonary,  iv.  587* 
causes  of,  iv.  587 
complicating     whooping-cough, 

vii.  751 
pathology,  iv.  587 
physical  signs,  iv.  588 
symptoms,  iv.  588 
treatment,  iv.  588 
varieties,  iv.  587 
subcutaneous,  ii.  678* 
temporary,  of  apices,  in  bronchitis, 

ii.  314 
vesicular,  iv.  587 
Empire  Spring,  Saratoga,  vi.  284 
Emplastrum,  iv.  698 
Empleurum  serrulatum,  i.  716 
Empretia  stimulea,  v.  757  (Fig.) 
Emprosthotonos,  vii.  32 
Empyema,  vii.  74 
articulorum,  viii.  332 
pulsating,  and  aneurism,  differen- 
tial diagnosis  of,  i.  225 
Ems,  ii.  679* 
Emulsin,  i.  119 
Emulsions,  iv.  696 

of  cod-liver  oil,  ii.  222 
Enamel  of  the  tooth,  vi.  748  (Fig.) 
Enamellers,  diseases  of,  v.  278 
Enarthrodia,  i.  372 
Encephal.     See  Brain. 
Encephalic  anatomy,  history  of,  viii. 

164 
Encephalic  cavities,  diagram  of,  viii. 
117  (Fig.) 
figure  of  Weisker's  cast  of,  viii. 
^    117 
Encephalic  iiexures,  viii.  112 
Encephalic     parietes     of     unequal 
thickness,  viii.  118 
three  strata  of,  viii.  118  (Fig.) 
Encephalic  parts  classified,  viii.  121 
Encephalic  segment,  mesal  element 
primary    and    essential,    viii. 
114,  note 
names  and  synonyms,  viii.  114 
potentially  triple,  viii.  116 
simplest  expression  of,  viii.  118 
Encephalic  variations,  viii.  123 
Encephalin,  i.  617 
Encephalitis,  coma  in,  ii.  253 
Encephalooele,    i.    .655  ;     ii.     679* 
(Fig.)  ;  viii.  244* 
occipital,  viii.  245 
Bncephalocoele,    the    brain    cavity, 

viii.  117  (Pig.) 
Encephaloid  carcinoma,  1.  771 
Encephaloid  tumors  of  the  mamma, 

i.  693 
Encephalomalacia,  i.  659 
Encephalon.     See  Brain. 


Bncephalopathia  saturnina,  iv.  465 
Enchondroma,  i.  604  ;  ii.  683*  (Pig.) 
and  polypus  of  the  ear,  differential 

diagnosis  of,  ii.  612 
and  syphilitic  dactylitis,  diagnosis 

of,  ii.  355 
definition  of,  iii.  401 
diagnosis  of,  vii.  323 
of  the  cervix  uteri,  vii.  500 
of  the  external  auditory  canal,  i. 

435 
of  the  intestine,  iv.  190 
of   the   lachrymal   gland,  ii.    814 

(Fig.) 
of  the  lower  jaw,  iv.  350  (Fig.) 
of  the  mamma,  i.  691 
of  the  nasopharynx,  v.  638 
of  the  orbit,  ii.  813 
of  the  parotid  gland,  v.  530 
of  the  tongue,  vii.  113,  115 
of  the  upper  jaw,  iv.  343 
Encystment     preceding    non-sexual 

reproduction,  viii.  440  (Fig.) 
Endarteritis,  ii.  687* 
deformans,  i.  593 
obliterans,  i.  593 
syphilitica,  vi.  725 
End-bulbs  of  nerves,  v.  150 
Endemic  haematuria,  iii.  456 
Endermatic  medication,  ii.  688* 
Endive,  ii.  58 
Endocarditis,  viii.  288* 
as  a  cause  of  valvular  disease,  iii. 

583 
bacillus  of,  ii.  283 
definition,  viii.  288 
differential  diagnosis,  viii.  293,  294 
etiology,  viii.  291 
foetal,  a  cause  of  valvular  disease, 

iii.  583 
history,  viii.  388 

infectious,    differential    diagnosis, 
viii.  393 
etiology,  viii.  292 
morbid  anatomy,  viii.  290 
pathology,  viii.  290 
prognosis,  viii.  294 
symptoms,'  viii.  298 
treatment,  viii.  395 
interstitial,  etiology,  viii.  393 
morbid  anatomy,  viii.  390 
pathology,  viii.  290 
symptoms,  viii.  393 
morbid  anatomy,  viii.  389,  290,  291 
non-infectious,  differential  diagno- 
sis, viii.  394 
etiology,  viii.  391 
morbid  anatomy,  viii.  289 
pathology,  viii.  289,  290 
physical  signs,  viii.  392 
prognosis,  viii.  294 
symptoms,  viii.  293 
treatment,  viii.  295 
pain  in,  v.  454 
pathology,  viii.  289,  290 
physical  signs,  viii.  292,  293 
prognosis,  viii.  394 
symptoms,  viii.  293,  393 
treatment,  viii.  395 
varieties,  viii.  389 
Endocardium,  anatomy  of,  viii.  389 
inflammation  of,  iii.  583  ;  viii.  888 
Endolymph  in  the  labyrinth,  ii.  568 
Endometritis,  vii.  481  (Fig.) 
acute,  vii.  481 
diagnosis,  vii.  483 
etiology,  vii.  481 
pathology,  vii.  481 
prognosis,  vii.  482 
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Endometritis,  acute  (continued) : 
symptoms,  vii.  482 
treatment,  vii.  482 
chronic,  vii.  482 
etiology,  vii.  482 
pathology,  vii.  482 
chronic  cervical,  vii.  485 
etiology,  vii.  486 
excision  of  diseased  surface,  vii. 

487 
diagnosis,  vii.  487 
pathology,  vii.  485 
prognosis,  vii.  487 
symptoms,  vii.  487 
treatment,  vii.  487 
chronic  corporeal,  vii.  482 
abortion  from,  vii.  483 
diagnosis,  vii.  483 
pathology,  vii.  482 
prognosis,  vii.  484 
symptoms,  vii.  483 
treatment,  vii.  484 
decidual,  vi.  21  (Fig.) 
fungosa,  vii.  482  (Fig.) 
gonorrhoeal,  vii.  485 
polypoid  decidual,  vi.  21  (Fig.) 
Endomysium,  v.  60 
Endoscope,  iv.  525 
urethral  use  of,  in  gynecological 
examinations,  iii.  422  (Fig.) 
Endothelioma,  ii.  689*  (Fig.),  iii.  403 

of  the  optic  nerve,  ii.  81^ 
Endothelium,  ii.  686*  (Fig.) 

first  use  of  term,  i.   360 
End-plates  of  motor  nerves,  v.  148 
Endyma,   the  lining  membrane   of 
encephalic  cavities,  vlii.    118 
(Fig.) 
Endymal  continuity,  viii.  122 
Enemata,  ii.  691* 
anthelmintic,  ii.  692 
antispasmodic,  ii.  691 
astringent,  ii.  692 
definition,  ii.  691 
emollient,  ii.  692 
febrifuge,  ii.  692 

gaseous,  in  the  treatment  of  phthi- 
sis, V.  659  (Fig.) 
in  the  treatment  of  intestinal  ob- 
struction, iv.  159 
medicinal,  i.  114 
nutrient,  i.  113  ;  ii.  692 
purgative,  ii.  691 
varieties  and  uses,  ii.  691 
Engadine,  Upper,  ii.  694* 
Engelmann,  middle  disk  of,  v.  65 
Enghien-les-Baines,  ii.  697* 
Engineers,  diseases  of,  v.  278 
England,    investigation    of    sudden 
deaths  in,  ii.  302 
marriage  laws  in,  ii.  273 
English  army  ration,  iii.  119 
English  race,  gnathic  index  of,  iii.  3 
English  smelling  salts,  ii.  308 
Englishmen,   criminal    capacity  of, 

ii.  25 
Engravers,  diseases  of,  v.  278 
Enlistment  in  the  army,  age  for,  iii. 
106 
disqualifications  for,  iii.  106 
requirements  for,  ii.  740 
Enostoses,  ii.  765 
Entad  and  ental,  use  of  terms,  viii. 

535 
Enteralgia,  ii.  231 

pain  in,  v.  455 
Enterectomy,  iv.  175  (Fig.) 

in  intestinal  obstruction,  iv.  160 
Enteric  fever,  iii.  82  (Fig.) 


Enteric  intussusception,  viii.  307 
Enteritis,  iv.  179 

acute,  pain  in,  v.  455 

catarrhal,  chronic,  iv.  183 
diffuse,  iv.  182 
etiology,  iv.  181 
pathological  anatomy,  iv.  180 
varieties,  iv.  182 

classification  of,  iv.  180 

definition,  iv.  179" 

diet  in,  iv.  190 

history  and  differentiation,  iv.  179 

phlegmonous,  pain  in,  v.  455 

prognosis  of,  iv.  188 

prophylaxis  of,  iv.  190 

pseudo-membranous,  iv.  190 

treatment,  iv.  188 
Enteroccele,  ii.  223 
Entero-colitis,  lesions  in,  ii.  435 
Enteroliths,  ii.  260 

intestinal  obstruction  by,  iv.  153 
Enteron,  alimentary  canal,  viii.  109 
Bnterorrhaphy,  circular,  in  cases  of 
strangulated  hernia  v^ith  gan- 
grenous intestine,  viii.  299 
Enterostomy  for  intussusception,  viii. 

328 
Enterotomy    in    intestinal    obstruc- 
tion, iv.  161 
Entoblast,  ii.  697 

Entocinerea,  ental  stratum  of  en- 
cephalic parietes,  viii.  118 
(Fig.) 

mesencephalic,  viii.  130 
Entoderm,  ii.  223,  697*  ;  iii.  328 
Entotic  sounds,  iii.  545 
Entozoa,  v.  517  ;  vii.  787 

in  the  diarrhoea  of  infants,  ii.  437 
Entre-deux-Mers,  wines  of,  vii.  769 
Entropium     in    granular     conjunc- 
tivitis, ii.  266 

following  blepharitis,  ii.  788 
Enucleation  of  joints.     See  Diaa/r- 

ticulation. 
Enuresis,  ii.  697* 

diagnosis,  ii.  699 

etiology,  ii.  69b 

mechanism,  ii.  697 

neurotic,  iii.  318 

prognosis,  ii.  699 

symptomatology,  ii.  698 

treatment,  ii.  699 
Enzymes,  ii.  443 
Eone  plant,  ii.  348 
Eosin  for  staining,  iii.  677 
Epencephal,  anatomy  of,  viii.  125 

development  of,  i.  636 
Ependyma.     See  Endyma. 
Ephelis  i,  sole,  iv.  468 

ab  igne,  iv.  468 
Ephemeral  fever,  iii.  51 
Ephidrosis  cruenta,  iii.  450 

excoriation  of  the  eyelid  following, 
ii.  785 
Epiblast,  ii.  690 
Epicanta  cinerea,  v.  758  (Fig.) 

vittator,  v.  758  (Fig.) 
EpiccEle,  viii.  125  (Fig.) 
Epicystotomy,  viii.  500  (Fig.) 
Epidemic  diarrhoea,  ii.  432 

inflammatory  fever  of  Calcutta,  ii. 
395 

remittent  fever,  iii.  70 
Epidemica  puerorum,  vii.  749 
Epidemics  caused  by  opening    old 
cemeteries,  ii.  333 

limitation  of,  ii.  281 
Epidermatic  medication,  ii.  700* 
Epidermic  favus,  iii.  49 


Epidermis,  viii.  460  (Fig.) 

changes  in,  in  hard  chancre,  ii.  69 

circumscribed  hypertrophy  of,  ii. 
301 

exfoliation  of,  il.  415 

formation  of,  viii.  460 

layers  of,  viii.  460 

thickness  of,  viii.  460 
Epididymis,  vii.  29  (Fig.) 
Epididymitis,  iii.  311 

in  gonorrhoea,  iii.  364 

syphilitic,  vi.  726 
Epigastric  arteries,  viii.  543 

anomalies  of,  i.  356 

wounding  of  the,  i.  3 
Epigastric  aura,  ii.  701 

plexus,  viii.  510  (Fig.) 

region,  i.  5 

vein,  superficial,  vlii.  537  (Fig.) 
Epigastrium,  blows  upon  the,  caus- 
ing sudden  death,  i.  13 
Epigenesis,  hypothesis  of,  ii.  736 
Epiglottis,  iv.  388  (Fig.) 

cyst  of,  iv.  394  (Fig.) 

diphtheria  of,  ii.  471 
Epilation  by  electrolysis,  ii.  657 
Epilepsy,  ii.  701*  (Fig.) 

a  sequel  of  infantile  eclampsia,  ii. 
629 

acute,  ii.  287 

acute  infantile,  ii.  625 

and  idiocy,  iv.  95 

and  infantile  eclampsia,  differen- 
tial diagnosis  of,  ii.  639 

aura,  ii.  701 

blindness  in,  i.  537 

caused  by  lightning,  iv.  501 

cerebral  automatism  in,  L  451 

coma  in,  ii.  255 

condition  of  reflexes  in,  ii.  703 

cry  of,  ii.  702 

definition,  ii.  701 

description  of  an  attack  of,  ii.  703 

diagnosis,  ii.  707 

electrical  treatment  of,  ii.  653 

etiology,  ii.  705 

frequency  of  attacks,  ii.  703 

from  fright,  iii.  50 

hystero-,  iii.  809  ;  iv.  115  (Pig.) 

in  cerebral  syphilis,  i.  663 

In  pregnancy,  vi.  14 

insanity  of,  iv.  82 

Jacksonian,  surgical  treatment  of, 
viii.  222 

masked,  ii.  704 

morbid  anatomy  and  pathology,  ii. 

nitrate  of  amyl  in,  i.  573 
non-traumatic,  surgical  treatment 

of,  viii.  222 
ophthalmoscopy  in,  v.  318 
periodic,  v.  594 
prodromes,  ii.  701 

Erognosis,  ii.  707 
eguin's  signal  symptom  in,  viii. 
222 
sensory,  ii.  704 
sequelae,  immediate,  ii.  703 

remote,  ii.  703 
simulated,  ii.  707 
spinal,  vi.  771 
stages  of,  ii.  702 
surgical  treatment  of,  viii.  281 
synonyms,  ii.  701 
syphilitic,  vi.  728 
temperature  and  pulse  in,  ii.  703 
treatment,  ii.  707 
Epileptiform  convulsions  in  tumors 
of  the  brain,  i.  669 
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Epileptiginous  zones,  ii.  706 
Epiphora,  ii.  788  ;  iv.  368 
Epiphysis,  abscess  of  the,  viii.  336 
cerebral,  conarium,  viii.  133,  175 
separation  of,  iii.  334 
Epiphysitis  of  the  hip,  clinical  his- 
tory, viii.  346 
Epiplexiis,  viii.  116 
Episcleral  vessels,  hypersemia  of,  ii. 

149 
Episcleritis,  vi.  353 
syphilitic,  vi.  730 
Epispadias,  v.  563 
Epistaxis,   v.   319   (Fig.).     See  also 

Nosebleed. 
Episylvian  lissure,  viii.  152  (Fig.) 
Epithelioma,  i.  767  (Fig.),  771 
and  lupus,  diagnosis,  iv.  609 
corneDB,  ii.  301 
cylindrical,  i.  771 

of  the  uterus,  i.  775 
deep,  i.  771 
definition  of,  iii.  403 
diagnosis  of,  vii.  337 
flat,  i.  771 

following  condyloma,  ii.  863 
in  a  case  of  chronic  intussuscep- 
tion, viii.  315  (Fig.) 
of  the  cervix  uteri,  viii.  561 
of  the  clitoris,  i.  775 
of  the  conjunctiva,  ii.  808 
of  the  eyelid,  ii.  786,  806  (Fig.) 
of  the  external  auditory  canal,  1. 

425 
of  the  external  genitals,  i.  774 
of  the  face,  i.  772 
of  the  labia,  i.  775 
of  the  lachrymal  gland,  ii.  814 
of  the  larynx,  iv.'394  (Fig.) 
of  the  lip,  i.  773 
of  the  lower  jaw,  iv.  250' 
of  the  penis,  i.  774  ;  v.  565 
of  the  scrotum,  i.  774 
of  the  tongue,  i.  778  ;  vii.  117 
of  the  tympanum,  vii.  371 
of  the  upper  jaw,  iv.  343 
squamous,  i.  771 

of  the  uterus,  i.  775 
statistics  of,  i.  779 
transformation    of    simple    ulcers 
into,  vii.  379,  380 
Epithelium,  ii.  709*  (Fig.) 
alveolar,  found  in  sputum,  iv.  790 

(Fig.) 
ciliated,  ii.  712 
from    respiratory    passages,   iv. 
790  (Fig.) 
columnar,  ii.  710 
cuboidal,  ii.  709 
cylindrical,  ii.  710 
from  Littre's  glands,  iv.  797  (Fig.) 
from  the  bladder,  iv.  797  (Fig.) 
from  tlie  pelvis  of  the  kidney  and 

ureters,  iv.  797  (Pig.) 
from  the  prostate  gland,  iv.  797 

(Fig.) 
from  the  tubes  of  the  kidneys,  iv. 

797  (Fig.) 
found  in  urine,  iv.  797  (Fig.) 
gland,  ii.  710 

lining  the  intestine,  iv,  168  (Fig.) 
of  Cowper's  glands,  iv.  797  (Fig.) 
of  female  urethra,  iv.  797 (Pig.) 
of  male  urethra,  iv.  797  (Fig.) 
pavement,  ii.  709 

from  the  mouth,  iv.  788  (Fig.) 
pigment  of  retina,  v.  348  (Fig.) 
simple,  ii.  709 
spheroidal,  ii.  710 


Epithelium  (continued) : 

stratified,  ii.  711 
cylindrical,  ii.  712 

tumors  of,  iii.  402 

vaginal,  iv.  797  (Fig.) 
Epitroohleo-anconeus  muscle,  v.  45 

(Pig.) 
Eponyms  in  anatomical  terminology, 

viii.  517,  525 
Epoophoron,  v.  530 
Epsom  salt,  iv.  617  ;  vi.  103 
Epulis,  ii.  713*  (Fig.) 

fibrous,  iv.  242 
Equinia,  iii.  330  (Fig.) 
Equino-valgus,  talipes,  ii.  206 
Equino-varus,  talipes,  ii.  205  (Fig.) 
Equinus,  talipes,  ii.  204  (Fig.) 
Equipment  of   the   soldier,  iii.  751 

(Fig.) 
Erectile  tumors,  electrolysis  in  the 

treatment  of,  ii.  656 
Erector  penis,  anomalies  of,  v.  54 
Erector  pili  muscle,  ii.  251  (Fig.) 
Ergot,  ii.  714*  (Fig.) 

action  and  use,  ii.  715 

administration,  ii.  717 

allied  drugs,  ii.  717 

allied  plants,  ii.  717 

as  an  emmenagogue,  ii.  676 

chronic  poisoning  by,  ii.  716 

composition,  ii.  715 

description,  ii.  715 

development  of,  ii.  714 

habitat,  ii.  715 

history,  ii.  715 

poisoning  by,  ii.  716 

resemblance    of,    to    Raynaud's 
disease,  ii.  172 

value  of,  in  preventing  aural  symp- 
toms from  the  use  of  quinine 
or  salicylic  acid,  i.  431 
ErgoUne,  ii.  715 

hypodermatic  use  of,  iii.  795 
Ergotinic  acid,  ii.  715 
Ergotinine,  ii.  715,  717 
Ergotism,  ii.  716 
Ericolin,  i.  482 
Erigeron  canadense,  ii.  58  ;  iii.  165 

heterophyllum,  iii.  165 

Philadelphicum,  iii.  165 
Erkenbrecker's  Salt  Well,  ii.  717* 
Erlicki's  fluid,  iii.  663 
Ernst,  Harold  C,  on  Asiatic  cholera, 
ii.  128 

on  diphtheria,  ii.  469 
Errhines,  vi.  625 
Eruptions,  factitious  production  of, 

iii.  59 
Eruptions  from  drugs.     See  Derma- 
titis medicamentosa. 
Eruptive  articular  fever,  ii.  395 

epidemic  fever  of  India,  ii.  395 

rheumatic  fever,  ii.  395 
Eryngium  campestre,  ii.  717* 
Eryoiiictyon  glutinosum,  viii.  73 
Erysimum,  v.  77 
Erysipelas,  ii.  718* 

and  eczema,  differential  diagnosis 
of,  ii.  634 

blindness  following,  i.  537 

buUosum,  ii.  719 

chronioura,  ii.  516 

complicating  diphtheria,  ii.  471 

cause  and  symptoms,  ii.  718 

etiology,  ii.  718 

feigned,  iii.  60 

following  shot  injuries,  viii.   23, 
38 

gangrenosum,  ii.  719 


Erysipelas  (continued)  : 

influence  of  race  and  nationality 
upon,  viii.  438 

migrans,  ii.  719 

of  the  auricle,  i.  445 

of  the  larynx,  iv.  418 

of  the  tongue,  vii.  110 

ophthalmoscopy  in,  v.  319 

phlegmonous,  diagnosis  of,  from 
cellulitis,  ii.  17 

symptoms,  ii.  718 

terminations  of,  ii.  719 

treatment,  ii,  730 
Erysipeloid,  ii,  516 
Erythema,  ii.  720* 

annulare,  ii.  723 

bullosum,  ii.  732 

desquamative  scarlatinlform,  ii. 
408 

exsudativum,  ii.  731 

gangrenosum,  ii.  394 

hy pereemicum ,  ii.  730 

infantile,  ii.  721 

iris,  ii.  722 

medicamentosum,  ii.  731 

multiforme,  ii.  721 

nodosum,  ii.  722 

papulatum,  ii.  721 

scarlatinlform,  and  dermatitis  ex- 
foliativa, differential  diagnosis 
of,  ii.  410 

traumaticum,  ii.  721 

treatment,  ii.  723 

tuberculatum,  ii.  721 

vaccinium,  ii.  721 

variolosum,  ii.  721 

vesiculosum,  ii.  722 
^Erythematous  eczema,  ii.  633 
Erythrfea,  iii.  321 

centaurium,  ii.  20 
Erythrophlaeine,  vi.  294 
Erythrophloeum,  iv.  502 

quinense,  vi.  294 
Erythroretin,  vi.  223 
Erythroxylon,  ii.  216  (Fig.) 
Erythrozym,  iv.  613 
Esbach's    albuminometer,    vii.     434 

(Fig.) 
Escharotics,  ii.  4 
Eschscholtzia,  i.  575  ;  v.  325 
Esculapia  Springs,  ii.  733* 
Esculent  agaric,  iii.  276 

bolete,  iii.  279 
Eserine,  i.  743 

as  a  myotic,  v.  97 

hypodermatic  use  of,  iii.  795 
Eskimo,  cranial  capacity  of,  ii.  25 

facial  type  of,  iii.  2  (Fig.) 

gnathic  index  of,  iii.  3 
Esmarch's  apparatus  for  suspension 
of  a  limb,  vi.  608  (Fig.) 

bandage,  i.  147  (Pig.) 
in  the  treatment  of  aneurism,  i. 
211 

elastic  compressorium,  i.  358  (Fig.) 

modified  plate  culture  for  the  ex- 
amination of    water,   iv.   775 

(Fig.) 

paste  (arsenious   acid,    morphine, 
calomel,  and  gum  arable),  ii.  7 
Esophoria,  vi.  661 
Essence  des  petits  grains,  v.  359 

of  anise,  i.  233 

of  cinnamon,  ii.  168 

of  lavender,  ii.  307 

of  musk,  ii.  307 

of  patchouly,  ii.  307 

of  peppermint,  v.  571 

of  violet  root,  ii.  307 
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Essential  convulsions,  ii.  287 
Estbiomene,  i.  276  ;  iv.  608 
Estill  Springs,  ii.  733* 
Estlander's  operation,  v.  197 
Etcliers,  diseases  of,  v.  378 
Etbene  dichloride,  ii.  726 
Ether,  ii.  723* 

acetic,  i.  58* 

administration  of,  i.  193 

cetylic,  i.  61 

chloric,  ii.  103 

deaths  from,  i.  191 

effects  of  inhalation  of,  i.  190 

germicidal  action  of,  iii.  324 

hydriodic,  ii.  726 

hydrobromic,  ii.  736 

hydrochloric  or  muriatic,  ii.  726 

hypodermatic  use  of,  iii.  795 

in  cholera,  ii.  134 

local  anoBstbesia  by,  i.  197 

methylic,  iv.  751 

myricylic,  i.  61 

nitrous,  v.  190 

ozonic,  iii.  746 

petroleum,  i.  487 
Ethereal  animal  oil,  ii.  477 

extract  of  ginger,  iii.  330 
of  male  fern,  iii.  65 
Etheridge,  James  H.,   on  puerperal 
fever,  vi.  80 

on  puerperal  insanity,  iv.  130 

on  sterility  in  the  female,  vi.  633 
Ethidene  dichloride,  ii.  735* 

poisoning,  ii.  725* 
Ethiops,  vegetable,  iii.  264 
Ethmoid  cells,  disease  of,  v.  369 
Ethyl-alcohol  in  the  expired  breatti 

in  diabetes,  ii.  431 
Ethyl-compounds     of    the    haloids, 
physiological  action  of,  ii.  349 
Ethyl  hydrate,  i.  103 
Ethylaraidoparaoxybenzoic  acid,   ii. 

467 
Ethylate  of  potassium,  use  of,  as  a 
caustic,  ii.  6 

of  sodium,  use  of,  as  a  caustic,  ii.  6 
Ethylene  dichloride,  ii.  726* 
Ethylic  bromide,  ii.  726* 

carbonate,  vii.  392 

carbonate,  hypnotic  action  of,  iii. 
787 

chloride,  ii.  726* 

cyanide,  iii.  746 

iodide,  ii.  726* 

nitrite,  v.  190 

oxide,  ii.  733 

urethane,  vii.  393 
Ethylidene  dichloride,  ii.  735 
Eucalyptol,  ii.  737 

as  an  expectorant,  ii.  768 

germicidal  action  of,  iii.  334 
Eucalyptus,  ii.  726*  (Fig.) 

antiperiodic  action  of,  i.  248 

globulus,  ii.  196 

in  antiseptic  surgery,  i.  263 

water  for  alkaloidal  solutions,  iii. 
796 
Eugenia  caryophyllata,  ii.  195  (Fig.) 

pimenta,  i.  118  (Fig.) 
Eugenol,  i.  118 
Eulenburg's  baraesthesiometer,  i.  85 

^  (^'^-^  .    „» 

thermaesthesiometer,  i.  86 

Euonymin,  vii.  695 

Euonymus  atropurpureus,  vii.  695 

Eupatorium,  vii.  79 
parviflorum,  iii.  407 
perfoliatum,  ii.  58  ;  vii.  79 
purpureum,  vii.  79 


Eupatorium  (continued) : 

teucrifolium,  vii.  79 

triplinerva,  vii.  79 
Euphorbia  corallata,  i.  788  ;  ii.  728 

ipecacuanha,  i.  788  ;  ii.  738 

lathyrus,  ii.  738 

resinifera,  ii.  727 

ricinifera,  i.  788 
Euphorbium,  i.  788  ;  ii.  737* 
Euphorbon,  ii.  737 
Eureka  Springs,  ii.  728* 
Eureka  Springs,  Saratoga,  vi.  284 
Europe,  history  of  yellow  fever  in, 

viii.  42 
European  races,  cranial  capacity  of, 

ii.  25 
Eurotium  aspergillus,  vi.  328 
Eurycephalic  cranium,  ii.  33 
Eurygnathous  skull,  ii.  33 
Euspongia  officinalis,  vi.  613 

zimocca,  vi.  613 
Eustachian    catheter,    ii.    578,    590 

(Fig.) 
Eustachian  emphysema,  ii.  678 
Eustachian  tube,  anatomy  and  physi- 
ology of,  ii.  728*  (Fig.) 

blood-vessels,  ii.  730 

catarrh  of,  ii.  589 

cartilaginous  portion,  ii.  729 

catheterization  of  the,  ii.  578 

changes  in  muscles  of,  ii.  732 

congenital  diseases  of,  ii.  733 

development  of,  ii.  571 

dilatation  of,  ii.  731 

diseases  of  the,  ii.  730 
in  chronic  nasal  catarrh,  viii.  258 

foreign  bodies  in,  ii.  730 

functions  of  the,  ii.  730  ;  iii.  543 

hyperaemia  of,  ii.  731 

in  children,  ii.  729 

inflammation  of,  ii.  731 

ligamenta-salpiugo-pharyngea,    ii. 
730 

measurements  of,  vii.  659 

medication  of,  iv.  688 

membranous  portion,  ii.  729 

muscles  of,  ii.  730 

nerves,  ii.  780 

new-growths  of,  ii.  731 

osseous  portion,  ii.  729 

pharyngeal  orifice  of,  ii.  729 

sypliilitic  affections  of  the,  viii.  282 

treatment  of,  in  suppurative  otitis 
media,  ii.  605 

ulceration  of,  ii.  781 
Eustrongylus  gigas,  v.  133- 
Eutrophics,  i.  125 

Evacuation,  service  of,  iii.  146  (Fig.) 
Evacuator,  Bigelow's,  iv.  582  (Fig.) 

Clover's,  iv.  531  (Fig.) 

Crampton's,  iv.  531  (Fig.) 

French,  iv.  532  (Fig.) 

Guyson's,  iv.  535  (Fig.) 

Keyes',  iv.  536  (Fig.) 

Otis's,  iv.  534  (Fig.) 

Thompson's,  iv.  533  (Fig.) 

used  in  litholapaxy,  iv.  513 
Evaporation,  significance  of  rate  of, 

in  climatology,  ii.  186 
Everbusch's  operation,  v.  197 
Evidence,  ii.  733* 

expert,  law  of,  ii.  770 
uncertainty  of,  viii.  248 
Evolution,  ii.  733* 

effect  of,  on  hearing,  iii.  546 

evidence  of,  ii.  734 
from  classification,  ii.  736 
from  domesticated  animals  and 
plants,  ii.  736 


Evolution,  evidence  of  (continued) : 
from  embryology,  ii.  735 
from  geographical  distribution, 

ii.  734 
from  geological  distribution,  ii. 

735 
from  homology,  ii.  735 
from  rudimentary  organs,  ii.  735 
from  variation,  ii.  786 
of  man,  ii.  736* 
arguments  for,  ii.  737 
objections  to,  ii.  737 
of  species,  ii.  734 
ontogenetic,  ii.  736 
phylogenetic,  ii.  734 
spontaneous,  iv.  362  (Fig.) 
use  of  the  term,  in  biology,  ii.  734 
in  philosophy,  ii.  733 
Examination  of  infants,  iv.  17 
Examination  of  recruits,  ii.  738* 
general,  ii.  740 
order  of  making,  ii.  740 
special,  ii.  743 
Examination,  rectal,  i.  269 
Examiner,  medical,  Ii.  753* 
Exanthemata,  viii.  79 

epilepsy  following,  ii.  705 
eruptions  of,  in  the  tongue,  vii.  110 
joint  disease  following,  viii.  340 
Exanthematous  conjunctivitis,  ii.  270 
Exanthesis  rosalia  asthrodynia,  ii.  395 
Excelsior  Springs,  ii.  756* 
Excelsior  Spring,  Saratoga,  vi.  284 
Excision  for  gunshot  injuries,  viii.  31 
of  joints,  vi.  174  (Fig.) 
of  the  tongue,  vii.  118  (Fig.) 
Excoriations,  neurotic,  ii.  756* 
Excrement,  composition  of,  ii.  468 
Excrescence,  cauliflower,  i.  771 
Excreta,  disinfection  of,  ii.  479 
Excretin,  ii.  468 
Excretion,  v.  256 
effects  of  alcohol  upon,  1.  104 
of  carbon,  hydrogen,  and  oxygen, 

V.  261 
of  nitrogen,  v.  257 
of  sulphur  and  phosphorus,  v.  262 
Exencephalians,  i.  654 
Exencephalocele,  vii.  6  {Fig.) 
Exercise  bones,  v.  887 
Exercise  for  infants,  iv.  15 
importance  of,  in  childhood,  ii.  96 
influence  of,  on  the  body  tempera- 
ture, iii.  595 
physical,  ii.  757* 
effects  of,  on  circulation,  ii.  757 
on  digestion  and  nutrition,  ii.  758 
on  respiration,  ii.  757 
on  the  health,  ii.  760 
on  the  muscles,  ii.  758 
on  the  nervous  system,  ii.  758 
on  the  skin,  ii.  758 
on  the  urine,  ii.  758 
history  of,  ii.  '757 
kinds  of,  ii.  758 

physiological  and  therapeutical  ef- 
fects of,  ii.  757 
Exercises,  constitutional,  ii.  758 
for  tlie  voluntary  muscles,  ii.  759 
respiratory,  ii.  759 
Exfoliation  of  bone,  v.  124 
of  the  epidermis,  ii.  415 
Exfoliative  dermatitis,  ii.  408 
Exoccipital  fissure,  viii.  152  (Fig.) 
Exogonium  purga,  iv.  235  (Fig.) 
Exophthalmic  goitre,  ii.  763*  (Fig.)  ; 

v.  361 
Exophthalmus,  ii.  763  ;  v.  361 

action  of  the  sympathetic  in,  vi.  698 
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£88eiillal  coiiTulsions. 

Eyes. 

Exophtlialmus  (continued) : 

Extensor  primi  internodii  pollicis  et 

Extremities,  cortical  centres  of  mo- 

electrical treatment  of,  ii.  654 

indicis,  v.  47 

tion  for  the,  viii.  203  (Fig.) 

from  tumors  of  the  orbit,  ii.  813 

Extensor  proprius  digiti  medii,  v.  47 

Extroversion  of  the  bladder,  i.  13 

ophthalmoscopy  in,  v.  318 

Extensor  proprius  hallucis,  anoma- 

Exudation corpuscles,  iii.  46 

periodic,  v.  362 

lies  of,  v.  49 

Exudations,  absorption  of,  through 

pulsating,  v.  362  (Fig.) 

Extensor   quadriceps   femoris,    viii. 

purgatives,  vi.  105 

Exostoses,  i.  604  ;  ii.  765* 

540  (Pig.) 

in  inflammation,  iv.  32 

and  syphilitic  dactylitis,  diagnosis 

Extensor  secundi  internodii  pollicis, 

Exudative  erythema,  ii.  721 

of,  ii.  355 

anomalies  of,  v.  47 

Eyes,    accommodation    and    refrac- 

definition of,  v.  386 

External  auditory   canal,   exostoses 

tion,  i.  37  (Fig.) 

in  the  external  auditory  canal,  i. 

of,   ii.  598  (Fig.).      See   also 

affections  of,  disqualifying  for  en- 

423 (Fig.) 

Auditory  canal. 

listment,  ii.  745 

in  the  tympanum,  vii.  370 

relief  of  pain  due  to  inflammation 

appearance  of,  in    dermatitis  ex- 

of the  lower  jaw,  iv.  250 

of,  ii.  583 

foliativa,  ii,  408 

ungual,  i.  32i 

External  ear,  development  of,  ii.  573 

aqueous  humor,  vi.  348  ;  vii.  344 

Expectation  of  life  at  different  ages, 

(Pig.).     See  also  Auditory  ca- 

arcus senilis,  i.  399 

V.  25 

nal,  Atiricle,  and  SJar. 

artificial,  i.  375 

Expectorants,  ii.  765* 

lymphatic  vessels  of,  viii.  389 

history  of,  i.  375 

depressant,  ii.  766 

External  occipital'  fissure,  viii.  161, 

manufacture  of,  i.  375 

nauseant,  ii.  766 

162 

mode  of  introducing  and  remov- 

stimulant, ii.  767 

External  perpendicular  fissure,  viii. 

ing,  i.  376 

Expectoration,  ii.  315,  768* 

163 

astigmatism,  i.  400  (Pig.) 

Expert  evidence,  law  of,  ii.  770* 

Extracts,  iv.  696 

asthenopia,  i.  51,  391  ;  v.  84 

uncertainty  of,  viii.  248 

alcoholic,  of  belladonna,  1.  486 

binocular  vision,  viii.  590 

Expiration,  vi.  205 

aqueous,  of  aloes,  i.  132 

blepharoplasty,  v.  709 

muscles  of,  ii.  312 

compound.  ■   See     Compound    ex- 

cataract,  i.  791 

prolonged,  in  asthma,  i.  394 

tract. 

changes  in,  in  Bright's  disease,  v. 

varieties  of,  ii.  83 

ethereal.     See  Ethereal  extract. 

318 

Explosive  medicinal  compounds,  iv.  9 

fluid.     See  Fluid  extract. 

in  cerebro-spinal  diseases,  ii.  36 

Exposure  as  a  cause  of  diabetes,  ii.  417 

Goulard's,  iv.  463 

in   cerebro-spinal  meningitis,  ii. 

Expression    of    emotions    in    child- 

of aconite,  i.  67 

47 

hood,  ii.  95 

of  arnica  root,  i.  341 

in  diabetes,  ii.  420 

of  the  face,  iii.  8  (Fig.) 

of  blue  flag,  iii.  165 

in  idiopathic  anaemia,  i.  183 

Extension,  Buck's,  ii.  773 

of  Calabar  bean,  i.  743 

chromatic  aberration  in,  i.  45 

elastic,  in  the  treatment  of  club- 

of cannabis  indica,  iii.  614 

color  of,  in  the  color-blind,  ii.  244 

foot,  ii.  210  (Fig.) 

of  cinchona,  ii.  165 

compression    and    concussion   of. 

in  the  treatment  of  chronic  joint 

of  colchicum  root,  ii.  226 

amblyopia  due  to,  vii.  670 

disease,  ii.  774 

of  colocynth,  ii.  334 

conjunctivitis,  ii.  363 

of  club-foot,  ii.  212  (Fig.) 

of  conium,  iii.  613 

cornea,  vi.  348  (Fig.) 

of  dislocations,  ii.  773 

of  digitalis,  iii.  333 

crystalline  lens,  vi.  353  (Pig.) 

of  fractures,  ii.  773 

of  ergot,  ii.  717 

development  of  the,  ii.  781*  (Pig.) 

of  hip  disease,  viii.  359 

of  euonymus,  vii.  695 

diagnostic  changes  in,  v.  683 

method  of  employing,  in  the  re- 

of gentian,  iii.  330 

diagrammatic,  i.  44 

duction  of  dislocations,  ii.  482 

of  hasmatoxylon,  iv.  579 

diphtheria  of,  ii.  471 

(Fig.) 

of  hyoscyamus,  iii.  615 

diseases  of  the  lids,  ii.  785* 

principle  of,  as  employed  in  sur- 

of krameria,  vi.  210 

eczema  of  the  lids,  ii.  637 

gery,  ii.  773*  (Pig.) 

of  leptandra,  ii,  347 

examination  of,  in  case  of  injury. 

Extensor    brevis    digitorum,    v.    47 

of  liquorice,  pure,  iv.  509 

ii.  796 

(Fig.) 

of  malt,  iv.  037 

expression   of  the,   in  the    color- 

Extensor brevis  digitorum  pedis,  an- 

as a  digestive,  vii.  125 

blind,  ii.  244 

omalies  of,  V.  50 

of  mezereon,  iv.  755 

far  point  of,  v.  83 

Extensor  brevis  hallucis,  v.  50 

of  nux  vomica,  v.  370 

field  of  vision,  vii.  659  (Fig.) 

Extensor  carpi  radialis  accessorius-. 

of  podophyllum,  v.  737 

foreign  bodies  in  the,  li.  803  (Pig.) 

V.  47 

of  quassia,  vi.  128 

removal  of,  by  magnets,  ii.  803 

Extensor   carpi    radialis  longior    et 

of  rhatany,  vi.  310 

haemorrhage  from,  ii.  797 

brevior,  anomalies  of,  v.  47 

of  rhubarb,  vi.  224 

complicating    whooping-cough. 

Extensor  carpi  ulnaris,  anomalies  of, 

of  stramonium,  vi.  663 

vii.  751 

V.  47 

of  taraxacum,  ii.  356 

herpes  zoster  affecting  the,  iii.  647 

Extensor  coccygis,  v.  53 

of  wahoo,  vii.  69S 

humors  of,  composition  of,  vii.  344 

Extensor   communis  digitorum,  an- 

Extraction of  teeth,  vi.  761  (Pig.) 

hypermetropic,  iii.  775  (Pig.) 

omalies  of,  V.  47 

Extractum.     See  Extract. 

illumination  of  the  fundus,  v.  300 

tenotomy  of,  vi.  777 

Extra-uterine  pregnancy,  i.   34 ;   ii. 

imperfect  centring  in,  i.  45 

Extensor  hallucis  longus  tricaudatus. 

775* 

in  inherited  syphilis,  vi.  731 

V.  49 

causes,  ii.  776 

inflammation  of  cellular  tissue  sur- 

Extensor indicls,  anomalies  of,  v.  47 

development  and  effects,  ii.  776 

rounding  the,  ii.  19 

Extensor    longus    digitorum    pedis. 

diagnosis,  ii.  777 

injuries  of,  ii.  795*  (Fig.),  797 

anomalies  of,  v.  50 

electricity  in,  ii.  654 

as  a  cause  of  blindness,  i.  536 

Extensor    minimi    digiti,   anomalies 

nature  and  varieties,  ii.  775 

innervation  of  the  muscles  of  the, 

of,  V.  47 

prognosis,  ii.  779 

V.  778  (Fig.) 

Extensor  muscles  of  the  thumb,  ten- 

symptoms  of,  in  the  first  period, 

iridectomy,  iv.  309 

'  otomy  of,  vi.  777 

ii.  776 

iridotomy,  iv.  213  (Fig.) 

Extensor  ossis  metatarsi  hallucis,  v. 

in  the  second  period,  ii.  778 

Iritis,  iv.  219 

49 

in  the  third  period,  ii.  778 

judgment  of  direction  by  the,  ii.  477 

Extensor    ossis    metacarpi    poUiois, 

treatment,  ii.  779 

lymphatic  vessels  of,  viii.  390 

anomalies  of,  v.  47 

varieties,  ii.  775 

Mariotte's  blind  spot,  vii.  664 

Extensor  primi   internodii  hallucis. 

Extravasation  following  contusions, 

measurement    of  the    position  of 

V.  50 

ii.  285 

the,  V.  355 

Extensor  primi    internodii   pollicis, 

Extremes  of  brain  parts  morphologi- 

mydriatics, v.  78 

anomalies  of,  v.  47 

cally  significant,  viii.  130 

myopia,  v.  82  (Fig.) 
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Eyes  (continued) : 
nerves  of,  ii.  325  (Fig.) 
nystagmus,  v.  370  (Fig.) 
ophthalmoscopy,  v.  398  (Fig.) 
osteoma  in  the  choroid,  v.  388 
panophthalmitis,  v.  489 
paralysis  of  the  nerves  of  the,  in 

syphilis,  vi.  731 
periodic  inflammation  of,  v.  593 
physical  conditions  of,  ii.  795 
presbyopia,  vi.  23 
pterygium,  vi.  57  (Fig.) 
•  rupture    of,    by  contre-coup,   not 

possible,  ii.  795 
sclera,    cornea,    crystalline    lens, 

vitreous  body,  zonule  of  Zinn, 

and  aqueous  humor,  vi.   347 

(Fig.) 
shming  of  the,  v.  399 
signs  of  death  in,  ii.  887 
spherical  aberration  in,  i.  45 
strabismus,  vi.  655 
strain  of,  in  the  production  of  my- 
opia, V.  92 
strength  of  materials  concerned  in 

the  structure  of,  ii.  795 
sympathetic  ophthalmitis,  vi.  693 
symptoms  in  cerebral  tumors,  viii. 

318 
syphilitic  diseases  of,  vl.  730 
tattooing  of  the  cornea,  vi.  740 
tumors  of  the,  ii.  804*  (Fig.) 

as  a  cause  of  blindness,  i.  535 
visual  centres  in  the  brain,  vii.  673 
visual  tield,  i.  45 
vitreous  body  or  humor,  vi.   353 

(Fig.) ;  vii.  678  (Fig.) 
wounds  of,  ii.  797 
zonule  of  Zinn,  vi.  353  (Fig.) 
Eyeball,  adhesion  of  lids  to  the,  ii. 

793 
course  of  the  nutritive  fluids  in,  iii. 

342 
dislocation  of,  v.  368 
immobility  of,  from   paralysis  of 

third  nerve,  ii.  325 
increased  tension  of,  in  choroiditis, 

ii.  149 
measurement  of  the  movements  of 

the,  V.  356  (Fig.) 
protrusion  of,  in  paralysis  of  the 

third  nerve,  ii.  335 
in  Graves'  disease,  ii.  763 
Eye-glasses,  vi.  502  (Fig.) 

correction  of  myopia  by,  v.  93 
inconveniences  of,  vi.  513 
Eyelids,  adenomata  of,  ii.  806 
angiomata  of,  ii.  805 
atrophy  of,  following  a  spider  bite, 

ii.  785 
benign  tumors  of,  ii.  804 
chalazion  of,  ii.  805 
development  of,  ii.  784 
diseases  of,  ii.  785* 
eczema  of  the,  ii.  687 
epithelial  horns  of,  ii.  804 
epitheliomata  of,  ii.  806 
fibromata  of,  ii.  805 
granuloma  of,  ii.  805 
horns  of,  ii.  804 
injuries  of,  ii.  797 
lipomata  of,  ii.  806 
lymphangiomata  and  lymphomata 

of,  ii.  806 
lymphatic  vessels  of  the,  viii.  389 
malignant  tumors  of,  ii.  806 
neuro-fibroma  of,  ii.  805 
plexiform  neurofibroma  of,  ii.  805 
sarcomata  of,  ii.  806 


Eyelids  (continued)  : 

syphilitic  affections  of  the,  vi.  720 

tumors  of  the,  ii.  804  (Fig.) 

warts  of,  ii.  804 

xanthelasma  of.  ii.  805 
Eye-stones,  ii.  804* 
Eye-teeth,  origin  of  name,  ii.  326 


Face,  iii.  1*  (Fig.) 
and  neck,  lymphatic  glands  of  the, 

V.  120 
anomalies  of  the  muscles  of,  v.  35 
arteries  of,  iii.  11 
bony  framework  of,  iii.  13 
boundaries  of.  iii.  1 
clefts  of,  order  of  obliteration  of, 

iii.  5 
congenital  fissure  of,  vii.  6  (Fig.) 
deformities    of,     associated    with 

hare-lip,  iii.  504 
development  of,  iii.  3, 190  (Fig.) 
eczema  of  the,  ii.  687 
epithelioma  of,  i.  773  (Fig.) 
expressions  of,  iii.  8 
Finnish  type  of,  iii.  2 
Indo-Germanic  type  of,  iii.  1 
insane,  v.  681 
integument  of,  Iii.  7 
lymphatic  glands  of,  viii.  892  (Fig.) 
lymphatic  vessels  of,  iii.  18  ;  viii. 

389  (Fig.) 
Mongolian  type  of,  iii.  1 
muscles  of,  iii.  7 

anomalies  of,  v.  85 
nerves  of,  iii.  13 
North  African  type  of,  iii.  2 
of  child  at  birth,  iii.  5 
presentation,  management  of,  iii. 

239  ;  iv.  826 
regional  anatomy  of,  iii.  13 
relative  dimensions  of,  at  different 

ages,  iii.  6 
sabre  and  bayonet  wounds  of  the, 

viii.  4 
shot  wounds  of  the,  viii.  5 
signs  of  disease  in  the,  v.  680 
South  African  type  of,  iii.  2 
subcutaneous  tissue  of,  iii.  7 
trophic  neurosis  of  the,  iii.  16  (Fig.) 
types  of,  iii.  1  (Fig.) 
unilateral  progressive  atrophy  of 
the,  action  of  the  sympathetic 
in,  vi.  698 
veins  of,  iii.  11 
Facet,  corneal,  ii.  294 
Fachingen  (mineral  spriijg),  iii.  15* 
Facial  angle,  measurement  of,  iii.  3 
Facial  artery,  anomalies  of,  i.  849 
compression  of,  i.  358 
surface  marking  of,  v.  113 
transverse,  anomalies  of,  i.  349 
Facial  expression,  iii.  8  ;  v.  680 
importance  of  the  teeth  in,  vi.  749 
(Fig.) 
Facial  herpes,  iii.  648 
Facial  hemiatrophy,  iii.  16*  (Fig.) 
following  injury  of  the  sympathe- 
tic, viii.  509 
Facial  nerve,  ii.  327  (Fig.) 
decussation  of  fibres    of,   ii.   328 

(Fig.) 
nidus  of  the,  viii.  181 
paralysis  of,  after  suppurative  oti- 
tis media,  ii.  608 
psammoma  involving  the,  i.  441 
schematic    representation    of    the 
ramifications    of    the,   iii.    24 
(Fig.) 


Facial  neuralgia,  iii.  16* 
clinical  history,  iii.  17 
diagnosis,  iii.  18 
etiology,  iii.  16 
operations  for,  iii.  20* 
prognosis,  iii.  18 
synonyms,  iii.  16 
treatment,  iii.  19 
Facial  paralysis,  iii.  33*  (Pig.) 
clinical  history,  iii.  32 
diagnosis,  iii.  34 
electrical  treatment  of,  ii.  654 
etiology,  iii.  22 
prognosis,  iii.  34 
treatment,  iii.  85 
Facial  spasm,  iii.  35* 
Facial  trophoneurosis,  ii.  30 
Facial  vein,  anomalies  of,  vii.  606 

surface  marking  of,  v.  Ill 
Facial  zoster,  iii.  647 
Facies,  iii.  9  ;  v.  680.     See  also  Physi- 
ognomy. 
hippocratica,  ii.  387 
of  coma,  ii.  353 
of  paralysis  agitans,  v.  495 
ovariana,  v.  683 
stupida,  v.  682 
Facultative  hypermetropia,  iii.  778 
Faecal  impaction,  i.  31 
treatment  of,  iv.  162 
and  intussusception,  diagnosis  of, 

viii.  322 
and  ovarian  cysts,  differential  diag- 
nosis, V.  435 
in  the  sigmoid  flexure,  as  a  cause  of 
varicose  veins,  iv.  469 
Faeces,  bacillus  in,  vi.  840 
composition  of,  ii.  468 
effects  of  fasting  upon  the  com- 
position of  the,  iii.  40 
intestinal  obstruction  by,  iv.  153, 

157 
microscopical  examination  of,  iv. 
794  (Fig.) 
Fagopyrum  esculentum,  vi.  225 
Fagus,  V.  355 
Faham,  iii.  25* 
Fahnestock's  tonsillar  guillotine,  vii. 

142  (Fig.) 
Fahrenheit  and  centigrade  scales,  iii. 

26* 
Fainting,  i.  614  ;  vi.  708 
Fairview  Springs,  iii.  37* 
Fair  weather,  definition  of,  by  the 

Signal  Service,  ii.  288 
Fairy  ringed  agaric,  iii.  276 
Falcial  sinus,  viii.  341 
Falcicula,  the  falx  cerebelli,  viii.  133 
Falkenstein  (health-resort),  iii.  27* 
Falling  sickness,  ii.701.  Se&  Epilepsy. 
Fallopian  pregnancy,  ii.  775 
Fallopian  tubes,  vii.  570  (Fig.) 
blood-vessels  of,  vii.  572 
diseases  of,  iii.  27* 
complications,  iii.  33 
etiology,  iii.  28 
history,  iii.  27 
operative  treatment,  iii.  31 
objective  symptoms,  iii.  28 
pathology,  iii.  39 
prevention,  iii.  30 
results  of  operation  in,  iii!  33 
subjective  symptoms,  iii.  38 
treatment,  iii.  30 
during  menstruation,  iv.  728 
entrance  of  ovum  into,  vii.  573 
lymphatic  vessels  of  the,  viii.  899 
measurements  of,  vii.  570 
mucous  membrane  of,  vii.  571 


668 


GENERAL  INDEX. 

Eyes. 
Fermentation. 

Fallopian  tubes  (continued)  • 

Fasting  (continued) : 

Feeding,  artificial,  of  infants,  iv.  15  ; 

removal  of,  iii.  31 

synonyms,  iii.  38 

viii.  93 

results  of,  iii.  33 

temperature  during,  iii.  39 

by  the  rectum,  ii.  692 

syphilitic  disease  of  the,  vi.  736 

urinary  secretion  during,  iii.  40 

forcible,  iii.  53* 

uterine  extremity  of,  vii.  571 

Fat,  i.  Ill  ;  iii.  43,  44  ;  v.  273.     See 

the  sick,  ii.  588 

•walls  of,  vii.  571 

also  Obesity. 

Feeling,  cortical  areas  of,  ii.  29  (Fig.) 

with  double  pavilion,  vii.  570 

Fat-canal  in  the  skin,  ii.  351  (Fig.) 

Fees,  coroners',  ii.  304 

Faliopius,  valve  of,  iv.  172  (Fig.) 

Fat-column  in  the  skin,  ii.  351  (Fig.) 

for  autopsies  in  various  States,  ii. 

False  chantarelle,  iii.  283 

Fat  embolism,  after  fractures,  iii.  238 

304 

Falsetto,  mechanism  of,  vii.  684 

Fat  necrosis,  iii.  45*  (Fig. ) 

for  expert  testimony,  ii.  773 

Falx,  the  falx  cerebri,  viii.  133  (Fig.) 

Fat-rendering,  vii.  196  (Fig.) 

responsibility  for  the  payment  of. 

osteomata  in  the,  v.  387 

Fats,  i.  Ill  ;  iii.  42 

for  medical  services,  v.  674 

Famine  fever,  iii.  70 

action  of  bile  on,  i.  499 

legal  rules  governing  the  collection 

Faradism,  treatment  by,  ii.  650 

and  fatty  substances,  iii.  42* 

of,  iii.  53* 

Farancia  abacura,  vi.  173 

cetylic,  cerylic,  and  myricylic,  iii.  43 

Feet,  care  of  the,  iii.  54*  (Pig.) 

Farcy,  iii.  330  (Fig.) 

constituents  of,  iii.  42 

Pehling's  test  for  sugar  in  urine,  vii. 

Farinaceous  foods,  ii.  439 

different  sources  of,  iii.  43 

430 

Farmers,  diseases  of,  v.  275 

fluid  glycerine,  iii.  43 

Feigned  disease,  iii.  58* 

Farmville  Lithia  Springs,  iii.  32* 

formation  of,  in  the  body,  v.  364 

of  the  skin,  iii.  59* 

Far-point  (punctum  remotum),  in  ac- 

in the  plasma,  i,  554 

Pel  bovis,  V.  443 

commodation,  i.  47 

in  urine,  vii.  434 

inspissatum,  v.  443 

Farrant's  solution,  iv.  779  ;  v.  197 

influence  of,  on  metabolism,  v.  363 

purificatum,  v.  443 

Farriers,  diseases  of,  v.  278 

rancidity  of,  vi.  112 

Feldbausch's  nasal  inhaler,  iv.  38 

Fascia,  iii.  32*  (Fig.) 

solid  glycerine,  iii.  43 

Fellathalquellen,  iii.  61* 

bicipital,  i.  309 

varieties  of,  iii.  43 

Fell-mongering,  vii.  301 

bucco-pharyngeal,  iii.  34 

Fat-tissue,  iii.  44*  (Fig.) 

Fellmongers,  diseases  of,  v.  378 

cervical,  iii.  35  ;  v.  118  (Fig.) 

development  of,  iii., 44 

Felo-de-se,  ii.  303  ;  vi.  675 

iliac,  iii.  37 

excessive  production  of,  v.  272 

Felon,  i.  318  ;  ii.  17  ;  vii.  747 

lata  of  the  thigh,  viii.  538  (Fig.) 

in  infancy,  iv.  10 

Felsenquelle,  iii.  61* 

nodosa,  i.  470  (Fig.) 

Fatty  degeneration,  iii.  45*  (Fig.) 

Felt  splints,  vi.  609 

nuchse,  iii.  35 

causes  of,  iii.  47 

Femoral  artery,  viii.  541  (Fig.) 

of  CoUes,  V.  588 

detection  of,  iii.  47 

anomalies  of ,  i.  356  (Fig.) 

of  the  abdomen,  i.  10  ;  iii.  36 

duration  of,  iii.  47 

branches  of,  viii.  543  (Fig.) 

of  the  back,  iii.  36 

effects  of,  iii.  48 

compression  of,  i.  358  (Fig.) 

of  the  groin,  iii.  388,  392  (Fig.) 

from  blood  changes,  iii.  47 

deep,  anomalies  of,  i.  356 

of  the  hand,  i.  316  ;  iii.  490 

generalized,  iii.  47 

double,  i.  356  (Fig.) 

of  the  head,  iii.  34 

histological  changes  in,  iii.  46 

in  Scarpa's  triangle,  iii.  393 

of  the  leg,  iv.  470  (Fig.) 

in  fibrous  structures,  iii.  46 

ligature  of,  viii.  543 

of  the  neck,  iii.  35 

of  the  external  coat  of  an  artery, 

superficial,  ligature  of,  iii.  393 

of  the  perineum,  iii.  37  ;  v.  588 

ii.  687 

Femoral  hernia,  iii.  635 

palmar,  i.  316  ;  iii.  490 

of  the  heart,  iii.  557 

surgical  anatomy  of,  iii.  393 

contraction  of  the,  iii.  159,  499 

sources  of  the  fat  in,  iii.  47 

Femoral  vein,  viii.  548  (Fig.) 

(Fig.) 

Fatty  erosion  of  the  intima  of  an  ar- 

anomalies of,  vii.  610  (Fig.) 

parotideo-masseteric,  iii.  34 

tery,  ii.  687 

Femur,  contusion  of,  in  shot  injuries, 

perineal,  iii.  37  ;  v.  588 

Fatty  heart,  iii.  557,  558 

viii.  13 

plantar,  iii.  311 

diagnosis  of,  ii.  89 

dislocations  of,  ii.  503  (Fig.) 

prevertebral,  v.  113 

Fatty  infiltration,  iii.  48*  (Fig.) 

congenital,  iii.  653  (Fig.) 

shot  wounds  of,  viii.  12 

of  muscle,  iii.  49 

fracture  of,  iii.  348 

spiralis,  i.  470 

of  the  heart,  iii.  558 

Hodgen's  suspension  .splint    in 

subpubic,  V.  589 

of  the  liver,  iii.  48 

the  treatment  of,  vi.  688  (Fig.) 

surgical  importance  of,  iii.  34 

of  the  pancreas,  v.  486  (Fig.) 

in  shot  wounds,  viii.  6 

temporal,  iii.  34 

Fatty  liver,  i.  17  ;  iii.  48  ;  iv.  559 

fracture  of  neck  of,  and  disloca- 

transversalis, iii.  37 

Fatty  metamorphosis  or  necrobiosis, 

tion  on  the  dorsum  ilii,  compa- 

Fascicular keratitis,  ii.  295 

iii.  45*  (Fig.) 

rative  table  of  signs  of,  ii.  505 

Fasciculi,  muscular,  v.  60  (Fig.) 

Fatty  stools  in  pancreatic  disease,  v. 

and  fracture  of  the  acetabulum. 

Fasciculus  longitudinalis  inferior  of 

481 

diagnostic  differences'between. 

the  brain,  viii.  174 

Fatty  tumor  and  cephalhsematoma. 

i.  56 

primitive,  v.  63 

differential  diagnosis  of,  ii.  31 

head  of,  retained  in  position  by  at- 

retrofiexus of  the  optic  thalamus, 

Fatuitas,  iv.  88 

mospheric  pressure,  iii.  653 

vii.  51 

Fauces,  v.  633 

Fenestra  ovalis  of  the  labyrinth,  ii. 

Fasciola  hepatica,  ii.  518  (Fig.) 

.  Faulenseebad,  iii.  49* 

563  (Fig.) 

Fasciotomy,  vi.  777 

Favus,  iii.  49*  (Fig.) ;  vii.  96  (Fig.) 
and  eczema,  differential  diagnosis 

rotunda,  function  of  membrane  of, 

Fastigatum,    nucleus  fastigii,    loca- 

iii. 544 

tion,  viii.  138 

of,  ii.  634 

Fennel,  iii.  61* 

Fastigium  of  fever,  iii.  68 

feigned,  iii.  59 

constituents  of,  i.  233 

of  the  brain,  viii.  137 

fungus  of,  iv.  805  (Fig.) 

Fenugreek,  iii.  61*  ;  vi.  390 

Pasting,  iii.  38* 

Fay,  Edward  Allen,  on  deaf-mutes, 

Fergusson's  operation,  v.  197 

as  a  therapeutic  measure,  iii.  43 

ii.  363 

Fermanagh,  iii.  61* 

circulation  during,  iii.  39 

Fayette  Springs,  iii.  50* 

Fermentation,  iii.  61* 

clinical  observations  during,  iii.  41 

Fayopyrum  esculentum,  i.  505 

acetic  acid,  of  alcohol,  vi.  113 

dietetic  treatment  after,  iii.  43 

Fear,  iii.  50* 

alcoholic,  vi.  113 

duration  of  life  during,  iii.  40 

as  a  cause  of  epilepsy,  ii.  706 

Lavoisier's  study  of,  iii.  63 

faeces  during,  iii.  40 

of  places,  i.  88 

Gay-Lussac's  experiment,  iii.  63 

from  fluids,  but  not  from  solids. 

morbid,  v.  160 

literature,  iii.  64 

iii.  40 

Febricula,  iii.  51* 

living  and  lifeless  ferments,  iii.  63 

from  solids,  but  not  from  fluids. 

erythema  accompanying,  ii.  721 

Pasteur's  discoveries  in,  iii.  63 

iii.  40 

Febrile  eclampsia  in  children,  ii.  625 

relation   of,   to    zymotic  diseases, 

loss  of  weight  during,  iii.  38 

Febris.     See  Fever. 

viii.  76 

respiration  during,  iii.  39 

Fecamp,  iii.  52* 

steps  in  the  study  of,  iii.  63 
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Ferments,  living  and  lifeless,  iii. 

63 

Fever  (continued) : 

Fibroid  disease  of  the  heart,  iii.  559 

of  gastric  juice,  ii.  464 

malarial,    iii.    78 ;    iv.    144.      See 

Fibroid  tumor,  iii.  101*  (Fig.)  ;  vii.  322 

pancreatic,  formation  of  thej.vi. 

376 

Malaria,     Intermittent    fever. 

of  the  uterus,  i.  23  ;  vii.  500  (Fig.) 

Fern,  male,  iii.  64*  (Fig.) 

Remittent  malarial  fever. 

recurrent,  vi.  387 

Ferns,    reproduction    of,    viii. 

443 

medicinal  treatment,  iii.  70 

Fibroin,  iii.  357 

(Fig.) 

occurring  in  dermatitis  exfoliativa, 

Fibroma,  iii.  101*  (Fig.)  ;  vii.  322 

Ferrein,  pyramids  of,  iv.  268 

ii.  409 

definition  of,  iii.  401 

Ferric  acetate,  iv.  226 

paludal,  iii.  78  ;  iv.  144.     See  also 

diagnosis  of,  vii.  322 

chloride,  iv.  238 

■Malaria. 

in  the  tympanum,  vii.  367 

for  staining,  iii.  681 

pathology,  iii.  67 

lipomatodes,  viii.  35 

germicidal  action  of,  iii.  324 

periodical,  of  opium-habitues,  v. 

loose,  in  the  peritoneal  cavity,  iii. 

citrate,  iv.  227 

338 

167 

hydroxide,  iv.  235 

pernicious  remittent,  iii.  80 

melanotic,  iv.  703 

hypophosphite,  iv.  228 

pestilential,  v.  699 

moUuscum,  iii.  103  (Fig.)  ;  v.  14 

nitrate,  iv.  339 

prognosis,  iii.  69 

(Fig.) 

oxychloride,  iv.  336 

puerperal,  vi.  74,  80 

of  the  auricle,  i.  446  (Fig.) 

phosphate,  iv.  338 

pulse  of,  vi.  90 

of  the  bladder,  i.  510 

pyrophosphate,  iv.  328 

pyrogenic,  vi.  403 

of  the  eyelid,  ii.  805 

sulphate,  basic,  iv.  239 

quartan,  iv.  144 

of  the  kidney,  iv.  396 

normal,  iv.  229 

quotidian,  iv.  144 

of  the  larynx,  iv.  393  (Fig.) 

valerianate,  iv.  228 

reduction  of,  by  baths,  i.  464  ;  ii. 

of  the  lower  jaw,  iv.  349 

Ferrous  bromide,  iv.  235 

330  ;  iii.  69 

of  the  mamma,  i.  691 

carbonate,  iv.  223 

by  diaphoresis,  ii.  424 

of  the  ovary,  v.  41 4 

iodide,  iv.  235 

by  drugs,  i.  248 

of  the  parotid  gland,  v.  519 

lactate,  iv.  234 

relapsing,   iii.  70*.     See  also  Be- 

of  the  pharynx,  v.  636 

oxalate,  iv.  224 

lapsing  fever. 

of  the  retina,  ii.  811 

sulphate,  iv.  224 

remedies  to  reduce,  i.  248 

of  the  tongue,  vii.  112,  115 

antiseptic  efficacy  of,  i.  354 

remittent  malarial,  iii.  78* 

of  the  tonsil,  vii.  150 

as  an  antidote  to  cyanide  of  potas- 

renal circulation  during,  iv.  375 

of  the  upper  jaw,  iv.  242 

sium,  ii.  350 

results,  iii.  68 

of  the  uterus,  i.  33  ;  vii.  500  (Fig.) 

germicidal  action  of,  iii.  324 

rheumatic,  vi.  210 

Fibrosis,  arterio-capillary,  iv.  380 

Ferrum.     See  Iron,  iv.  333 

scarlet,  vi.  303.     See  also  Scarlet 

chronic,  ii.  174 

candens,  ii.  8 

fever. 

Fibrous  connective  tissue.     See  Con- 

Fertilization of  the  ovum,  iv.  5  (Fig.) 

septic,  vi.  398 

nective  tissue. 

Ferula  alliacea,  i.  381 

shoddy,  v.  283 

Fibula,  dislocations  of  the,  ii.  513 

asafostida,  i.  381  (Fig.) 

simple  continued,  iii.  51 

fracture  of,  iii.  253 

galbaniflora,  i.  383 ;  iii.  386 

stage  of  invasion,  iii.  68 

Ficus  carica,  iii.  155  (Fig.) 

narthex,  i.  381 

suppurative,  vi.  398 

doliaria,  juice   of,    for   anchylos- 

rubricaulis,  i.  383  ;  iii.  286 

symptoms,  Iii.  68 

toma,  V.  134 

Schair,  iii.  386 

syphilitic,  vi.  712 

elastica,  i.  751 

scorodosma,  i.  381  (Fig.) 

termination  by  crisis,  iii.  68 

Fideris  (mineral  spring),  iii.  155* 

sumbul,  i.  383  -,  vi.  686 

by  lysis,  iii.  68 

Field-autopsies,  veterinary,  vii.  650 

tingitana,  i.  138,  382 

tertian,  iv.  144 

(Fig.) 

Fetid  mushroom,  iii.  283 

traumatic    and  inflammatory,   vi. 

Field  hospitals,  i.  332 

Fettquelle,  iii.  65* 

398 

Field  surgeons,  duties  of,  in  time  of 

Fever,  iii.  65* 

treatment,  iii.  69 

war,  iii.  105*  (Fig.) 

accompanying  inflammation,  iv 

.33 

triple  quartan,  iv.  144 

Field,  visual,  i.  45  ;  vii.  659* 

acute,  softening  of  the  heart  in. 

iii. 

triple  tertian,  iv.  144 

"Fiery  serpent,"  the  scourge  of  the 

573, 

typhoid,   iii.   82*.     See    also    Ty- 

Israelites, ii.  527 

and  ague,  iv.  144 

phoid  fever. 

Fifth  nerve,  ii.  325  ;  vii.  249  (Fig.) 

ante-mortem  exacerbation,  iii.  68 

typho-malarial.  iii.  93* 

nidi  of  the,  viii.  180 

aquamalarial,  i.  297 

t3'phus,  iii.  95*.     See  also  Typhus 

the  sensory  nerve  of  the  iris,  i.  49 
Fig,  iii.  155*  (Fig.) 

baths  in,  i.  464  ;  ii.  330  ;  Iii.  69 

fever. 

blisters,  iii.  648 

yellow,  viii,   39  (Fig.).     See  also 

Figure-of-8  bandage  in  dislocation  of 

cardiac  depressants  in,  i.  783 

Yellow  fever. 

the  clavicle,  ii.  489  (Fig.) 

catarrhal,  v.  725  (Fig.) 

Feverfew,  ii.  57 

Figwort,  iii.  156*,  233 

cerebro-spinal,  ii.  37 

Fiber  castor,  v.  75 

Fijian,  gnathic  index  of,  iii.  3 

classification,  iii.  66 

Fibrse  proprise  of  the  brain,  viii.  165, 

Fiia  olfactoria,  viii.  183 

cold  bath  in,  i.  464  ;  ii.  230  ;  iii 

69 

174 

Filaria,  v.  135 

cold  pack  and  compresses  in,  iii 

.70 

Fibres,  elastic,  found  in  sputum,  iv. 

Bancrofti,  iii.  156  (Fig.) 

continued,  iii.  70 

791  (Fig.) 

bronchialis,  v.  135 

contra-indications  to  use   of  cold 

biuscular,  v.  60  (Fig.) 

hominis  oris,  v.  135 

bath  in,  ii.  230 

of  connective  tissue,  ii.  270  (Fig.) 
Fibrillar  connective  tissue.     See  Con- 

labialis, v.  135 

definition,  iii.  65 

lentis,  V.  135 

dengue,  ii.  395.     See  also  Dengue 

nective  tissue. 

loa,  V.  135 

fever. 

Fibrillar  neuroma,  v.  169 

medinensis,  ii.  SO,  537  (Fig.) 

description,  iii.  66 

Fibrin,  i.  553 

sanguinis  hominis,  ii.  664  (Fig.) ; 

double  quotidian,  iv.  144 

calculi  formed  by  concretions  of,  ii. 

iii.  156*  (Fig.) ;  iv.  786 

duplicated  tertian ,  iv.  144 

259 

larval  forms  of,  in  urine,  vii. 

ephemeral,  from  fear,  iii,  51 

formation  of,  i.  552 

441 

epidemic  catarrhal,  iv.  34 

in  urine,  vii.  421 

trachealis,  v.  135 

etiology,  iii.  67 

Fibrin-ferment,  i.  552 

Filbert,  v.  255 

hsemorrhagic,  iii.  469 

Fibrinogen,  i.  552            ' 

Filho's  caustic,  ii.  6 

history,  iii.  66 

Fibrinoplastic  substance  of  Schmidt, 

Filicic  acid,  iii.  65 

hydrotherapy,  iii.  69 

i.  551 

Filipendula  ulmaria,  iv.  676 

initial  stage,  iii.  68 

Fibrinous  inflammation,  iv.  27 

Filix  mas,  iii.  64  (Fig.) 

insanity  following,  iv.  57 

Fibroblasts,  ii.  174 

Filixolin,  iii.  65 

intermittent,  iv.  144.     See  also  In- 

Fibro-cartilage, i.  785 

Filters,  water-,  vii.  721 

termittent  fever. 

Fibro-elastic  cartilage,  i.  785  (Fig.) 

Filth  diseases,  viii.  79 
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Filth  in  the  etiology  of  typhoid  fever, 

Fissure,  anal  (continued)  : 

Fissures  (continued) : 

iii.  84 

symptoms,  i.  277 

of  a  Bushwoman's  brain,  viii.  163 

Filtration  of   the  water-supply   for 

treatment,  i.  278 

of  a  Chinese  brain,  viii.  163 

cities,  vii.  723 

basisylvian,  viii.  153 

of  a  Hottentot,  viii.  163 

Filum  terminale  of  the  spinal  cord, 

calcarine,  viii.  150 

of  criminals,  viii.  163 

viii.  475 

callosal,  viii.  (Fig.) 

of  idiots,  viii.  163 

Fitabria,  viii.  138  (Fig.) 

central,  viii.  1.56  (Fig.) 

of  the  insane,  viii.  163 

ovarica,  vii.  570 

plane  of,  viii.  157 

partial,  viii.  150  (Fig.) 

Fimbria!  sulcus,  viii.  145  (Fig.) 

circuminsular,  viii,  159 

with  structural  correlatives,  viii. 

Fingers,  iii.  493 

collateral,  viii.  150  (Fig.) 

153 

amputation  of,  i.  157  (Fig.) 

coronal,  in  the  cat's  brain,  viii.  115 

permanent,  viiL  150 

anatomy  of,  i.  318  ;  iii.  492 

(Fig.) 

relation   of,  to  the   landmarks  on 

anchylosis  of,  i.  319 

cruciate,  in  the  brain  of  the  cat, 

the  skull,  viii.  305 

cicatricial  contractions  of,  iii.  503 

viii.  115  (Fig.) 

temporary,  viii.  148 

clubbed,  iii.  503 

entoccipital,  viii.  152 

to  be  studied  before  gyres,  viii.  149 

congenital  deformities  of,  iii.  497 

episylvian,  viii.  152 

total,  viii.  150  (Fig.) 

contractions  of,  iii.  157*  (Fig.),  499 

exoccipital,  viii.  153 

transitory,  viii.  148 

(Fig.) 

external  occipital,  viii.  163 

Fistula,  biliary,  ii.  117 

Dupuytren's,  iii.  159,  499 

external  perpendicular,  viii.  162 

cassia,  i.  786 

from  affections  of  the  muscles. 

fronto-marginal,  viii.  153 

cutaneous  biliary,  iv.  565 

iii.  157,  500 

great  longitudinal,  viii.  147 

in  ano,  i.  374  (Fig.) ;  v.  588 

from  affections  of   the  nervous 

great  transverse  of  brain,  viii.  140 

disqualifying  for  enlistment,  ii. 

system,  iii.  158,  500 

hippocampal,  viii.  150 

750 

from  cicatrices,  iii.  157,  503 

hyposylvian,  viii.  153 

treatment  of,  i.  374  (Fig.) 

from  diseases  of  the  joints,  iii. 

inflected,  viii.  153 

lachrymalis,  iv.  370 

158,  502 

insular,  viii.  153 

of  the  cornea,  ii.  299 

dead,  ii.  363 

intercerebral,  viii.  147  (Fig.) 

recto-vaginal,  vi.  148 

deformities  of  the,  iii.  157  (Fig.), 

interhemispheral,  viii.  147 

uretero-vaginal,  viii.  581 

497  (Fig.) 

intermedial,  viii.  153 

urethral,  vii.  403 

diseases  of  the  joints  of  the,  viii. 

interparietal,  viii.  155 

urethro-vaginal,  viii.  581 

357 

iuterparacentral,  viii.  153 

urinary,  viii.  580 

dislocations  of  the,  ii.  503 

lambdoidal,  viii.  148 

vesico-uterine,  viii.  581 

Dupuytren's    contraction    of,    iii. 

lateral,  in  the  cat's  brain,  viii.  115 

vesico-utero-vaginal,  viii.  580 

159,  499 

(Fig.) 

vesico- vaginal,  viii.  580*  (Fig.) 

fracture  of,  iii.  248 

medifrontal,  viii.  153 

Fistulae,  branchial,  v.  121 

glossy,   resulting  from  nerve   in- 

occipital, viii.  150  (Fig.) 

pharyngeal,  v.  636 

juries,  viii.  17 

of  the  palate,  ii.  179  (Fig.) 

Fistulina  hepatica,  iii.  379  (Fig.) 

Hippocratic,  iii.  503 

olfactory,  viii.  152 

Fitero,     Old     and     New     (mineral 

hysterical  contractures  of,  iii.  502 

orbital,  viii.  152 

springs),  iii.  164* 

lymphatic  vessels  of,  viii.  393  (Fig.) 

orbito-frontal,  viii.  153 

Fitz,  Eeginald  H.,  on  jaundice,  iv. 
337 

movements  of,  in  athetosis,  i.  413  ; 

paracentral,  viii.  152 

iii.  501 

parietal,  viii.  152 

Fixation  in  the   treatment  of   club- 

resection of  the,  vi.  196 

paroccipital,  viii.  153 

foot,  ii.  313  (Fig.) 

syphilitic  dactylitis,  ii.  354  (Fig.) ; 

pomatic,  viii.  161 

"Fixing"  agents,  iii.  661 

iii.  502 

postcalcarine,  viii.  152 

Flag,  blue,  iii.  165* 

trigger-,  or  spring-,  vii.  251 

postcentral,  viii.  153 

sweet,  iii.  165*  (Fig.) 

webbed,  i.  330 

postparoccipital,  viii.  153 

Flagella,  staining  of,  iv.  765 

Finlay's  yellow  fever  micrococcus, 

precentral,  viii.  152 

Flail-joint  following  resection,  vi.  180 

viii.  51  (Fig.) 

precuneal,  viii.  152 

Flat  bark,  ii.  161 

Finns,  facial  type  of,  iii.  2  (Fig.) 

preparoccipital,  viii.  153 

Flat-foot,  ii.  303  (Fig.) 

Fir,  "balsam"  of,  iii.  164* 

presylvian,  viii.  152 

in  the  negro,  iii.  310 

Fir,  silver,  vii.  334 

sagittal,  viii.  147.  See  Iniercereiral 

osteotomy  for,  v.  396 

Fir-cone  mushroom,  iii.  276 

fissure. 

Flatulence,  ii.  457 

Fire-arms  and  their  projectiles,  viii. 

splenial,   in   the   cat's  brain,  viii. 

a  cause  of  colic,  ii.  331 

8  (Fig.) 

115  (Fig.) 

treatment  of,  ii.  463 

Fire-damp,  i.  761 

aubcentral,  viii.  152 

Flax,  iv.  506 

Fire  establishments,  sanitary  inspec- 

subfrontal, viii.  152 

for  surgical  dressings,  i..  365 

tion  of,  vi.  270 

subsylvian,  viii.  152 

operatives  in,  diseases  of,  v.  378 

Fires,  contamination  of  air  by,  vii. 

subtemporal,  viii.  153 

Flaxseed,  iv.  505  (Fig.) 

613 

supercallosal,  viii.  153 

poultices,  viii.  427 

First  nerve,  ii.  334 

supercentral,  viii.  153 

Fleabane,  ii.  58 

Fischer's  test  for  sugar  in  urine,  vii. 

superfrontal,  viii.  152 

oil  of,  iii.  165* 

431 

supertemporal,  viii.  153 

Fleas,  V.  755 

Fish,  examination  of,  iii,  302 

Sylvian,  viii.  150 

Flea,  sand  (pulex  penetrans),  ii.  30 

origin  of,  ii.  738 

temporo-occipital,  viii.  163 

Pleischner,  Henry,  on  Aachen,  i.  1 

poisonous,  vi.  68 

transinsular,  viii.  153 

on  Acqui,  i.  69 

ptomaines  from  putrid,  vi.  63 

transtemporal,  viii.  153 

on  Adelheidsquelle,  i.  77 

Fisher,  George  Jackson,  on  teratol- 

transverse occipital,  viii.  156 

on  Aix-les-Bains,  i.  100 

ogy,  vii.  1 

vesioo-urethral,  i.  536 

on  Alap,  i,  100 

on  transposition  of  viscera,  vii.  241 

vordere-occipital,  viii.  163 

on  Alexisbad,  i.  106 

Fish-skin  disease,  iv.  1 

Fissures,  vii.  378 

on  Alhama  d'Aragon,  i.  108 

Fission  of  cells,  viii.  439  (Fig.) 

best  elucidated  upon  festal  brains. 

on  Allevard,  i.  117 

Fissural  connections,  viii.  153 

viii.  149 

on  Am61ie-les-Bains,  i.  133 

diagrams,  viii.  153 

collocation   of  with  sutures,  viii. 

on  Andabre,  i.  303 

integer,  viii.  155 

160  (Fig.) 

on  Apollinaris,  i.  293 

variation,  viii.  151  (Fig.) 

depth  of,  determined,  viii.  163 

on  Arnstadt,  i.  341 

Fissure,  adoccipital,  viii.  152 

dimensions  of,  viii.  148 

on  Artern,  i.  366 

amygdaline,  viii.  153 

interlobar,  viii.  148  (Fig.) 

on  Ashby-de-la-Zouch,  i.  384 

anal,  i.  275 

methods  of  locating  the,  viii.  206 

on  Askern,  i.  386 
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Fleischner,  Henry  (continued)  : 
on  Assmanshausen,  i.  391 
on  Audinac,  i.  417 
on  Augustusbad,  i.  443 
on  Aulus,  i.  443 
on  Aussee,  i.  449 
on  Auteuil,  i.  450 
on  Avene,  i.  453 
on  Ax,  i.  453 
Fleming's  tincture  of  aconite,  i.  67 
Flemming's  method  of  studying  cells, 
iii.  688 
mixture,  iii.  662 
Flesh-fly,  v.  291 
Fleury's  method,  v.  197 
Flexible  collodion,  ii.  311 
Flexion,  forced,  in  controlling  hae- 
morrhage, i.  359 
in  joint  disease.     See  Joint  disease. 
Flexor  accessorius,  anomalies  of,  v.  51 
Flexor  accessorius  longus  digitorum 

pedis,  v.  51 
Flexor  brevis  digitorum  pedis,  anom- 
alies of,  V.  51 
Flexor  brevis  hallucis,  anomalies  of, 

V.  52 
Flexor  brevis  mimini  digiti,  anoma- 
lies of,  V.  48 
Flexor  brevis  minimi  digiti  pedis, 

anomalies  of,  v.  52 
Flexor  brevis  pollicis,  anomalies  of, 

V.  48 
Flexor  carpi  radialis,  anomalies  of, 

V.  45 
Flexor  carpi  radialis  brevis,  v.  46 
Flexor  carpi  ulnaris,  anomalies  of, 

V.  46 
Flexor  hallucis  longus,  anomalies  of, 

V.  51 
Flexor  indicis,  v.  46 
Flexor  longus  digitorum  pedis,  anom- 
alies of,  V.  51 
Flexor  longus  digitorum,  tenotomy 

of,  vi.  777 
Flexor  longus  pollicis,  anonialies  of, 
v.  46 
tenotomy  of,  vi.  777 
Flexor  proprius  digiti  secundi,  v.  51 
Flexor  profundus  digitorum,  anom- 
alies of,  V.  46 
Flexor  sublimis  digitorum,  anomalies 

of,  V.  46 
Flexores  carpi,  tenotomy  of,  vi.  777 
Flexores  digitorum,  tenotomy  of,  vi. 

777 
Flexures,  encephalic,  i.  635  ;  viii.  113 

(Fig.) 
Flies,  parasitic,  v.  291 
Flinsberg  (mineral  springs)  iii.  166* 
Flint  Springs,  iii.  166* 
Flint,  Wm.  H.,  on  abdominal  aneu- 
rism, i.  217 
on  abdominal  tumors,  i.  15 
on  diseases  of  the  spleen,  vi.  599 
on  disorders  of  dentition,  ii.  398 
on  hsematemesis,  iii.  447 
on  haemoptysis,  iii.  463 
on  organic  diseases  of  the  stomach, 

vi.  633 
on  perinephritis,  v.  583 
Floating  kidney,  i.  7  ;  iii.  166 
liver,  iii.  166 
spleen,  iii.  167  ;  vi.  605 
tumors  of  the  abdomen,  iii.  166* 
Flocculus,  viii.  127  (Fig.) 
Flores  cini,  viii.  1  (Fig.) 
Florida,  iii.  167*  (Chart) 
climate    of    Cedar    Keys,    ii.    11 
(Chart) 


Florida  (continued) : 

history  of  yellow  fever  in,  viii.  43 
Florida  harlequin  snake,  vi.  166 
Flour,  wheaten,  adulteration  of,  iii. 

199 
Flowering  spurge,  ii.  738 
Flowers  of  benzoin,- i.  487,  489 

of  sulphur,  vi.  683 
Fluhrer's  aluminium  gravity  probe, 

viii.  334  (Fig.) 
Fluid,  cerebro-spinal,  composition  of , 
vii.  244 

dropsical,  composition  of,  ii.  533 
Fluid  extract,  iv.  697 

aromatic,  i.  783  ;  ii.  168 

compound,  of  sarsaparilla,  vi.  293 

of  aconite,  i.  67 

of  arnica  root,  i.  341 

of  belladonna,  i.  486 

of  bitter  orange  peel,  v.  359 

of  blackberry  root,  i.  507 

of  blue  flag,  iii.  165 

of  buchu,  i.  716 

of  cannabis  indica,  iii.  614 

of  capsicum,  v.  570 

of  chiraaphila,  v.  691 

of  cimicifuga,  vi.  489 

of  cinchona,  ii.  165 

of  colchicum  root,  ii.  226 

of  colchicum  seed,  ii.  336 

of  columbo,  ii.  351 

of  conium,  iii.  613 

of  corn  silk,  ii.  301 

of  cOtton-root,  ii.  312 

of  cubeb,  ii.  347 

of  digitalis,  iii.  333 

of  dogwood  (cornus),  ii.  535 

of  dulcamara,  i.  506 

of  ergot,  ii.  717 

of  erythroxylon,  ii.  319 

of  eucalyptus,  ii.  727 

of  eupatorium,  vii.  79 

of  frangula,  i.  717 

of  gelsemium,  iv.  237 

of  gentian,  iii.  320 

of  geranium,  ii.  330 

of  ginger,  iii.  330 

of  grindelia,  iii.  387 

of  guarana,  iii.  409 

of  hamamelis,  vii.  784 

of  hydrastis,  vi.  360 

of  hyoscyamus,  iii.  615 

of  ipecac,  iv.  309 

of  koosso,  iv.  319 

of  krameria,  vi.  310 

of  lactucarium,  iv.  376 

of  leptandra,  ii.  347 

of  liquorice,  iv,  509 

of  lobelia,  iv.  578 

of  lupulin,  iii.  697 

of  mezereon,  iv.  755 

of  nux  vomica,  v.  870 

of  pareira,  v.  518 

of  podophyllum,  v.  737 

of  quassia,  vi.  128 

of  rhatany,  vi.  310 

of  rhubarb,  vi.  224 

of  rose,  V).  238 

of  rumex  (yellow  dock),  ii.  525 

of  sanguinaria,  i.  575 

of  sarsaparilla,  vi.  393 

of  savine,  vi.  295 

of  senega,  vi.  388 

of  senna,  vi.  389 

of  serpen taria,  vi.  489  » 

of  spigelia,  v.  690 

of  squill,  vi.  616 

of  stillingia,  vi.  129 

of  stramonium,  vi.  662 


Fluid  extract  (continued) : 
of  sumach,  vi.  686 
of  taraxacum,  ii.  356 
of  triticum  repens  (couch  grass),  ii. 

312 
of  uva  ursi,  1.  482 
of  valerian,  vii.  597 
of  veratrum  viride,  iii.  604 
of  viburnum,  iii.  509 
of  witchhazel,  vii.  784 
of  xanthoxylum,  i.  383 
of  yerba  santa,  viii.  73 
Fluid,  nuclear,  ii.  13 

pericardial,  composition  of,  vii.  344 
Fluids,  administration  of,  to  the  sick, 
ii.  528 
indigestion  caused  by,  ii.  453 
Fluigram,  vii.  731 
Fluke  worm,  ii.  518  (Fig.)  ;  iii.  395 
Chinese,  ii.  518 
Egyptian,  ii,  519 
lancet-shaped,  ii.  518  ;  iii.  395 
large  human,  ii.  518 
liver,  ii.  518  ;  iii.  295 
Fluor  albus,  iv.  482 
Fluorescence  displayed  by  cinchona 

alkaloids,  ii.  163 
Flushing  of  the  face  at  the  change 

of  life,  ii.  74 
Flute-players'  cramp,  vi.  36 
Fluxus  cruentus,  ii.  546 
Fly  agaric,  iii.  281  (Fig.) 
Spaiysh,  vi.  500  (Fig.) 
Flying  farcy,  iii.  332 
Focal  interval,  i.  400 
length  of  rays  of  light,  i.  38 
lines,  i.  400 
Foci,  the,  in  refraction,  i.  40 
Fceniculum,  iii.  61 
Foetal  brains  more  useful  than  those 
of  monkeys  for  elucidating  fis- 
sures, viii.  149 
Foetal  circulation  in  the  placenta,  v. 

696  (Fig.) 
Foeticide,  i.  28 
Foetor  narium,  v.  445 
Foetus,    abnormalities    of,    dvstocia 
from,  iv.  340  (Fig.) 
contagious  disease  of,  ii.  282 
deformity   of,   vii.    1  (Fig.)     See 

Teratology. 
development  of  the,  iii.  171*  (Fig.) 
appearance  of  the  myotomes,  iii. 

176 
development  of  the  Wolffian  duct 

and  urogenital  fold,  iii.  178 

differentiation  of  organs,  iii.  183 

differentiation  of  the  germ-layers 

and  origin  of  the  coelom,  iii.  175 

external  form  of  the  embryo  at 

different  periods,  iii.  190 
embryos  of  the  fourth  week,  ill. 

186 
embryos  of  the  second  month, 

iii.  192 
embryos  of  the  third  week,  iii. 

183 
formation  of  medullary  groove 

and  notochord,  iii.  174 

formation  of  primitive  streak  and 

origin   of  vertebrate  embryo. 

Hi.  171 

formation  of  the  chorion,  amnion, 

yolk-sac,  and  allantois,  iii.  177 

history  of   the  human  embryo, 

iii.  182 
origin  of  bladder,  iii.  195 
origin  of  female  generative  or- 
gans, iii.  195 
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roetus,  development  of  the  (contin- 
ued) : 
origin  of  heart  and  gill-clefts, 

iii.  180 
origin  of  kidneys,  iii.  195 
origin  of  male  generative  organs, 

iii.  195 
origin  of  nasal  cavities,  iii.  192 
origin  of  nerves,  iii.  192 
origin  of  skeleton,  iii.  194 
origin   of    suprarenal    capsules, 

Hi.  193 
origin  of  sympathetic  system,  iii. 

193 
origin  of  urogenital  system,  iii. 

194 
ova  of  the  second  week,  iii.  182 
shaping  of  the  embryo,  iii.  177 
the  face,  iii.  190 

the  youngest  known  human  em- 
bryos, iii.  183 
diagnosis  of  position  of,  by  palpa- 
tion, V.  274 
endocarditis  in,  iii.  583 
growth  of,  iii.  394 
in  fcEtu,  vii.  12,  13 
intestinal  contents  of,  iv.  685 
nutrition  of  the,  v.  698 
position  of,  in  extra-uterine  preg- 
nane)', ii.  776 
preservation,  investigation,  etc., 
ii.  670 
skull  of,  iv.  354  (Fig.) 
Folds,  ary-epiglottic,  iv.  391  (Fig.) 
Folia  of  cerebellum,  viii.  125  (Fig.) 
folius,  process  of,  vii.  338  (Fig.) 
Follicular  chancre,  ii.  63 

vulvitis,  vii.  695 
Pol's  dry  masses  for  injecting,  iii.  682 
names  of  the  encephalic  segments, 
viii.  114 
Fomentations,   iii.    198*.      See  also 

Poultices. 
Foncaoude  (mineral  spring),  iii.  197* 
Fontana's  spaces,  vi.  851 
Fontanelle,  anterior,  indications  fur- 
nished by,  in  infancy,  iv.  12 
Food,  i.  109  ;  ii.  441 
abstinence  from,  iii.  "8 
adulteration  of,  iii.  197* 

legislation  concerning,  iii.  205 
animal,  i.  112 

artificial,  for  infants,  iv.  15 
artificially  digested,  in  dyspepsia, 

ii.  460 
classification  of,  i.  109 
contamination  of,  by  copper,  ii.  291 
deficiency  of,  ii.  452 
desire  for,  i.  295 
diarrhoea  caused  by,  ii.  433 
digestibility  of,  ii.  443 
digestion  of,  ii.  445 
excessive  ingestion  of,  ii.  453 
for  sailors,  iii.  771 
for  troops,  iii.  753 
idiosyncrasy  in  regard  to,  iv.  2 
infantile  diarrhoea  caused  by,  ii.  437 
influence  of,  on  body  temperature! 

iii.  595 
inorganic,  i.  110 
laxative,  iv.  458 
necessary  amount  of,  ii.  442 
necessary  constituents  of,  ii.  442 
non-nitrogenous,  i.  Ill 
organic,  i.  Ill 
regurgitation  of,  viii.  457 
suitable,  for  children,  ii.  94 
time  occupied  in  traversing  the  in- 
testine, iv.  165 
Vol.  viii.— 43 


Food  (continued)  : 
vegetable,  i.  112 
Pood  and  drink,  adulteration  of,  iii. 

197* 

Food   and    drugs,    adulteration    of, 

legislation  concerning,  iii.  205* 

Food-stuffs,  action  of  bile  on,  i.  499 

Food-supplies,  for  the  army,  iii.  119 

improper,  in  relation  to  dysentery, 

^  ii.  548 
sanitary  inspection  of,  vi.  267 
Foot,  iii.  209*  (Fig.) 
amputation  of,  i.  164  (Fig.) 
for  shot  injuries,  viii.  32 
anatomy  of,  iii.  210 
and  hand  conifiared,  iii.  209 
arches  of,  iii.  210 
arteries  of,  iii.  217 

anomalies  of,  i.  357 
artificial,  i.  377 
bursee  of,  i.  729 
care  of,  iii.  54 

contusion  of  bones  of,  in  shot  in- 
juries, viii.  13 
dislocations  of  joints  of,  ii.  515 
eczema  of  the,  ii.  639 
fascia  of,  iii.  211 
fungus,  of  India,  iii.  284  (Pig.) 
human,  characteristics  of,  iii.  210 
hygiene  of,  iii.  54 
integument  of  sole  of,  iii.  217 
joints  of,  iii.  212 
ligaments  of,  iii.  211 
Mikulicz's  resection  of,  vi.  196 
muscles  of,  iii.  213 
nerves  of,  iii.  217 
nerves  of  the,  cutaneous  distri- 
bution of  the,  vi.  599  (Pig.) 
of  Chinese  woman,  iii.  218 
osteo-plastic  resection  of  the,   vi. 

196  (Fig.) 
perforating  ulcer  of  the,  vii.  381  ; 

viii.  424 
resection  of  small  joints  of  the,  vi. 

196 
shot  wounds  of  the,  viii.  6 
surgical  anatomy  of  the  joints  of, 

iii.  313 
synovial  sheaths  in,  iii.  313 
tendons  in,  iii.  211,  213 
use  of,  for  prehensile  purposes,  iii. 

210 
varying  value  of,  as  a  measure,  in 

different  co\intries,  vii.  727 
veins  of,  iii.  217 
Foot-and-mouth  disease,  iii.  318* 

conveyed  by  milk,  v.  6 
Foot-ball  playing  as  an  exercise,  ii. 

760 
Foot-baths,  i.  465 

necessity  of,  iii.  57 
Foramen,    adductor,    of    the   thigh, 
viii.  541 
caecum,  viii.  243 
jugulare  spurium,  viii.  343 
jugulum  spinosum,  vii.  607 
magnum,    circular   sinus   of   the, 
viii.  242 
veins  passing  througli,  viii.  243 
of  Magendie.     See  Metupore. 
of  Monro,  viii.  140.   See  also  Porta. 
rotund um,   emissary  of   the,   viii. 
243 
Porbach  (mineral  spring),  iii.  331* 
Forbcs's  amputation,  v.  197 
Forceps,  alligator,  iv.  529  (Pig.) 
anterior,  of  the  brain,  viii.  137 
bone,  vi.  176  (Fig.) 
dental,  vi.  763  (Fig.) 


Forceps  (continued) : 
lithotomy,  iv.  516  (Fig.) 
obstetrical,  iii.  221*  (Fig.) 
accidents  and  dangers  in  the  use 

of,  iii.  230 
and  version,  choice  between,  vii. 

639 
application  of,  iii.  227 
as  a   compressor    of    the   foetal 

head,  iii.  234 
as  a  lever,  iii.  324 
as  a  rotator,  iii.  224 
as  a  tractor,  iii.  324 
conditions  necessary  for  the  use 

of,  iii.  325 
description  of,  iii.  238 
dynamic  action  of,  iii.  224 
history  of  the  invention  of,  iii. 

221 
in  breech  presentations,  iv.  329 
indications  for  the  use  of,  iii.  225 
introduction  of,  iii.  327 
invention  of,  iii.  221 
mode  of  using,  iii.  227 
powers  of,  iii.  224 
preparations  for  using,  iii.  836 
use  of,  iii.  327  ;  vii.  638 
varieties  of,  iii.  222 
posterior  of  the  brain,  viii.  137 
tracheal  exploring,  vii.  173  (Fig.) 
trepanning,  vii.  245  (Fig.) 
Porchheimer,  P.,  on  enuresis,  ii.  697 
on  tubercular  disease  of  glands  ; 
scrofula,  vii.  374 
Ford,  William  H.,  on  principles  of 

sanitary  inspection,  vi.  361 
Forearm,  amputation  of,  ii.  160  (Fig.) 
for  shot  injuries,  viii.  32 
applied  anatomy  of,  i.  310 
contusion  of  bones  of,  in  shot  in- 
juries, viii.  13 
cutaneous     distribution     of     the 

nerves  of  the,  vi.  598  (Pig.) 
dislocations  of,  ii.  495  (Pig.) 
muscles  of,  i.  311 
pronation  and  supination  of  the,  ii. 

647  (Pig.) 
relation  of  parts  in,  i.  311  (Fig.) 
shot  wounds  of  the,  viii.  6 
Fore  brain,  ii.  781  (Fig;)  ;  viii.  134 

early  changes  in,  i.  637 
Forefoot  of  mammals,  iii.  486  (Fig.) 
Foreign  bodies,  in  the  air-passages,  i. 
98  ;  iv.  603  ;  v.  118  ;  vii.  161 
in  the  auditory  canal,  i.  425  (Fig.) 

removal  of,  ii.  577 
in  the  bronchi,  i.  99 
in  the  Eustachian  tube,  ii.  730 
in  the  eye,  ii.  802  (Fig.) 
in  the  female  bladder,  i.  526  (Fig.) 
in  the  frontal  sinuses,  iii.  261 
in  the  gall-ducts,  iii.  392 
in  the  intestine,  a  cause  of  colic,  ii. 
231 
treatment,  iv.  162 
in  the  iris,  iridectomy  for,  iv.  211 
in  the  larynx,  i.  99  ;  v.  118 
in  the  lungs,  iv.  603 
in  the  nose,  i.  98 

simulating  ozsena,  v.  448 
in  the  oesophagus,  v.  288  (Fig.) 
in  the  orbit,  v.  368 
in  the  pharyn.x,  i.  98 
in  the  tissues,  viii.  20 
in  the  tonsils,  i.  98  ;  vii.  147 
in  the  trachea,  i.  99 
in  the  tympanum,  vii.  357 
in  the  vitreous,  vii.  681 
intestinal  obstruction  by,  iv.  153 
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Foreskin,  ii.  172.     See  also  Prepuce 

and  Circumcision. 
Forficulidae,  v.  750 
Forges  (mineral  springs),  iii.  330* 
Forgetfulness,  iv.  710 
Forget-me-not,  i.  606 
Form,  appreciation  of,  at  the  periph- 
ery of  the  retina,  vii.  665 

and  color-blindness,  ii.  244 
Formento,  Felix,  on  cremation,  ii.  232 
Formic  acid,  iii.  331* 

germicidal  action  of,  iii.  324 
Formication,  vi.  396 
Formicidse,  758 
Formyl,  terchloride  of,  ii.  103 
Fornical  fusion,  viii.  139 
Fornicolumn,  viii.  138  (Fig.) 
Fornicommissure,  viii.  138  (Fig.) 
Fornix,  viii.  138  (Fig.),  174 

anterior  pillar  of,  viii.  138 

column  of,  viii.  138 
Forster's  method,  v.  197 
Forster's  perimeter,  vii.  760 
FortSelden,  N.  M.,  climate  of,  v.  180 
Fort  Union,  N.  II. ,  climate  of,  v.  179 
Fortiina  (thermal  springs),  iii.  231* 
Fossa,  hypophysial,  of  the  cranium, 
viii.  108 

intercruralis  of  auricle,  i.  444  (Fig.) 

ischio-rectal,  v.  588  (Fig.) 

navicularis,  in  woman,  vii.  690 

of  the  helix,  i.  444  (Fig.) 

scapboidea  seu  navicularis  of  the 
auricle,  i.  444  (Fig. ) 

triangularis,  or  of  the  antihelix,  i. 
444  (Fig.) 
Fossae,  nasal,  v.  310  (Fig.) 

asymmetry  of,  v.  313 
Fossulse  of  cerebrum,  viii.  157 
Foster,  Eugene,  on  dengue  fever,  11. 
395 

on  enemata,  ii.  691 

on  syphilitic  diseases  of  the  brain, 
i.  668 

on  small-pox,  vi.  478 
Foster,  Pranli  P.,  on  abortion,  i.  25 

on  amenorrhcea,  i.  134 

on  Bartholini's  gland,  i.  475 

on  dysmenorrhoea,  ii.  556 
Fothergill's  face-ache,  v.  197 
Fourchctte,  vii.  690 
Fourth  nerve,  ii.  335 

nidus  of  the,  viii.  180 
Fourth  ventricle,  glycosuria  follow- 
ing irritation  of,  ii.  417 
Fovea  centralis  retinas,  v.   341,  348 
(Fig.> 

hemielliptica  of  the  labyrinth,  u. 
563  (Fig.) 

hemispherica  of  labyrinth,  ii.  563 
(Fig.) 

postoccipital,  viii.  153  (Fig.) 

preoccipital,  viii.  153 
Fovese  glanduloses  on  the  inner  sur- 
face of  the  sliull,  viii.  195 
Foveola  inguiualis,  v.  604 
Fowler,  Geo.  B.,  on  Adams  County 
Spring,  i.  74 

on  Adams  Springs,  i.  74 

on  Albany  Artesian  "Well,  i.  100 

on  Albany  Springs,  i.  102 

on  Alleghany  Springs,  1.  117 

on  Alpena  Well,  i.  135 

on   Arrow-Head   Hot  Springs,   i. 
341 

on  Avon  Springs,  i.  453 

on  Bailey  Springs,  i.  459 

on  Ballston  Spa,  i.  469 

on  Bath  Alum  Springs,  i.  477 


Fowler,  George  B.  (continued) : 
on  Bedford  Alum  Springs,  Pa.,  i. 

482 
on  Bedford  Alum  Springs,  Va.,  i. 

483 
on  Bedford  Springs,  Ky. ,  i.  483 
on  Berkeley  Springs,  i.  492 
on  Bethesda  Springs,  i.  493 
on  Big  Bone  Springs,  i.  497 
on  Birchdale  Springs,  i.  503 
on  Bladon  Springs,  i.  5:i7 
on  Blount  Springs,  Ala.,  i.  596 
on  Blue  Lick  Springs,  Ky. ,  i.  596 
on  Blue  Ridge  Springs,  Va.,  i.  596 
on  Blue  Sulphur  Springs,  "W.  Va., 

i.  597 
on  Borax  Springs,  Gal.,  i.  606 
on  Bosland  Mineral  AVell,  W.  Va., 

i.  607 
on  Buffalo  Lithia  Springs,  Va.,  1. 

718 
on  California  Congress  Springs,  ii. 

263 
on  California  Seltzer  Spring,  i.  748 
on  Calistoga  Hot  Springs,  i.  748 
on  Canon  City  Springs,  i.  750 
on  Capon  Springs,  i.  755 
on  Catooza  Springs,  ii.  4 
on  Cedar  Springs,  ii.  12 
on  Cliarleston  artesian  wells,  ii.  77 
on  Cherry  Valley  Springs,  ii.  79 
on  Chittenango  Springs,  ii.  97 
on  Church  Hill  Alum  Springs,  ii. 

157 
on  Cincinnati  Artesian  Well,  ii.  167 
on  Clarendon  Springs,  ii.  177 
on  Clifton  Springs,  ii.  184 
on  Climax  Springs,  ii.  195 
on  Clysmic  Springs,  ii.  214 
on  Columbia       White       Sulphur 

Springs,  ii.  250 
on  Cooper's  Well,  ii.  288 
on  Coyner's  White  and  Black  Sul- 
phur Springs,  ii.  318 
on  Crab  Orchard  Springs,  ii.  319 
on  Cresson  Springs,  ii.  338 
on  Daggar's,  or  Ditjrell's,  Springs, 

ii.  3.D5 
on  Des  Chutes  Hot  Springs,  ii.  414 
on  De  Soto  Springs,  ii.  415. 
on  Drennon  Springs,  ii.  537 
on  Dryden  Springs,  ii.  536 
on  Elgin  Spring,  Ii.  665 
on  Erkenbrecker's  salt  well,  ii.  717 
on  Esculapia  Springs,  ii.  723 
on  Estill  Springs,  ii.  723 
on  Eureka  Springs,  ii.  738 
on  Excelsior  Springs,  ii.  756 
on  Fairview  Springs,  iii.  37 
on  Farmville  Lithia  Springs,  iii.  33 
on  Fayette  Springs,  iii.  50 
on  Flint  Springs,  iii.,  166 
on  Fox  Springs,  iii.  233 
on  French  Lick  Springs,  iii.  259 
on  Fruitport  Well,  iii.  263 
on  Fry's  Soda  Spring,  iii.  S64 
on  Gettysburg  Springs,  iii.  338 
on  Gilroy   Hot  Mineral   Springs, 

iii.  339 
on  Glenn  Springs,  iii.  344 
on  Glenwood  Springs,  Col. ,  iii.  344 
on  Grayson  Springs,  iii.  385 
on  Green  Spring,  iii.  386 
on     Greenbrier     White     Sulphur 

Springs,  iii.  385 
on  Greencastle  Springs,  iii.  386 
on  Harbin  Springs,  iii.  503 
on  Harrodsburg  Springs,  iii.  508 
on  Hart's  Well,  iii.  509 


Fowler,  George  B.  (continued)  : 
on  Healing  Springs,  iii.  538 
on  Highgate  Springs,  iii.  649 
on  Highland  Springs,  Iii.  649 
on  Holston  Spring,  iii.  694 
on  Hopkinton  Springs,  iii,  696 
on  Hot  Borate  Springs,  iii.  733 
on  Hot  Springs,  Ark.,  iii.  723 
on  Hot  Springs,  Va.,  iii.  734 
on  Hough's  Spring,  iii.  724 
on  Howard  Hot  and  Cold  Springs, 

iii.  724 
on  Hubbardston  Well,  iii.  724 
on  Idaho  Hot  Springs,  iv.  1 
on  Indian  Springs,  Ga.,  iv.  9 
on  Indian  Springs,  Ind. ,  iv.  10 
on  Irondale  Spring,  iv.  230 
on  Jordan  Alum  Springs,  iv.  263 
on  Jordan  Springs,  iv.  264 
on  Lafayette  Well,  iv.  377 
on  Las  Vegas  Hot  Springs  iv.  450 
on  Lebanon  Springs,  iv.  466 
on  Leslie  Well,  iv.  478 
on  Liberty  Hot  Springs,  iv.  487 
on  Lodi  Artesian  Well,  iv.  578 
on  Longmuir's  Well,  iv.  579 
on  Louisville  Artesian  Well,  iv.  583 
on  Lower  Blue  Lick  Springs,  iv. 

583 
on  Mauitou  Springs,  iv.  640 
on  Massanetta  Springs,  iv.  668 
on  Massena  Springs,  iv.  669 
on  Medical  Lake,  iv.  686 
on  Michigan  Congress  Spring,  iv. 

763 
on    Middle    Park    Hot     Sulphur 

Springs,  iv.  812 
on  Middletown  Springs,  iv.  812 
on  Midland  Well,  iv.  813 
on  Milford  Springs,  iv.  816 
on  Jlilldale  Mineral  Wei],  v.  11 
on  Minnequa  Spring,  v.  11 
on  Montvale  Springs,  v.  20 
on  Montesano  Springs  v.  17 
on  ISTapa  Soda  Springs,  v.  104 
on  Newbury  Springs  v.  176 
on  Oak  Orchard  Acid  Springs,  v. 

271 
on  Ocean  Springs,  viii.  424 
on  Ojo  Caliente,  v.  292 
on  Olympian  Springs,  v.  298 
on  Orkney  Springs,  v.  369 
on  Owasso  Spring,  v.  441 
on  Pagosa  Springs,  v.  453 
on  Paraiso  Springs  v.  493 
on  Parnassus  Springs,  v.  518 
on  Paso  de  Robles  Springs,  v.  531 
on  Pearson  Springs,  v.  534 
on  Perry  Springs,  v.  611 
on  Poland  Spring,  v.  769 
on  Porter  Springs,  v.  781 
on  Pulaski  Alum  Springs,  vi.  83 
on  Ravenden  Springs,  vi.  147 
on  Rawley  Springs,  vi.  148 
on  Red  Sulphur  Springs,  vi.  151 
on  Richfield  Springs,  vi.  225 
on  Roanoke  Red  Sulphur  Springs, 

vi.  239 
on  Rock  Castle  Springs,  vi.  331 
on  Rock  Enon  Springs,  vi.  231 
on  Rockbridge  Alum  Springs,  vi. 

231 
on  Rockbridge  Baths,  vi.  231 
on  Rocky   Mountain   Springs,  vi. 

231 
on  Salt  Sulphur  Springs,  vi.  355 
on  Saratoga  Springs,  vi.  283 
on  Schooley's  Mountain    Springs, 

vi.  343 
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Fowler,  George  B.  (continued)  : 
on  Seltzer  Springs,  vi.  385 
on  Seven  Springs,  vi.  406 
on  Sliaron  Spi'ings,  vi.  438 
on  Shenandoah  Alum  Springs,  vi. 

438 
on  Sheldon  Springs,  vi.  438 
on  Silurian  Spring,  vi.  448 
on  Sparkling  Catawba  Springs,  vi. 

501 
on  Sparta  Springs,  vi.  501 
on  Spring  Lake  Magnetic  Spring, 

vi.  614 
on  Stribling  Springs,  vi.  663 
on  Sulpho-saline  Springs,  vi.  683 
on  Sulphur  Springs,  Tex.,  vi.  686 
on  Summit  Mineral  Spring,  vi.  687 
on  Summit  Soda  Springs,  vi.  687 
on  Sweet  Chalybeate  Springs,  vi. 

690 
on  Sweet  Springs,  Mo.,  vi.  691 
on  Sweet  Springs,  W.  Va.,  vi.  691 
on  Tate  Epsom  Spring,  vi.  740 
on  The  Geysers,  iii.  329 
on  Ukiah  Vichy  Springs,  vii.  375 
on  Underwood  Spring,  viii.  556 
on  Variety  Springs,  vii.  601 
on  Versailles  Springs,  vii.  638 
on  Vichy  Springs,  Cal.,  vii.  654 
on  Wah  -  Wah  -  Sum       Magnetic 

Spring,  vii.  695 
on  Warm  Springs,  Ga.,  vii.  695 
on  Warm  Springs,  N.  C,  vii.  696 
on  Warm  Springs,  Va.,  vii.  696 
on  West  Baden  Springs,  vii.  734 
on  White   Sulphur   Springs,   Cal. , 

vii.  747 
on  White   Sulphur   Springs,    La., 

vii.  747 
on  Wilhort's  Soda  Springs,  vii.  763 
on  Wolf  Trap  Lithia  Spring,  vii. 

784 
on  Yellow  Springs,  viii.  73 
on  Yellow  Sulphur   Springs,  viii. 

73 
Fowler,  George  R.,  on  diseases  and 

injuries  of  the  frontal  sinuses, 

iii.  260 
on  injuries  and  diseases  of  the  pa- 
tella, V.  531 
Fowler's    anteversion    pessary,    vii. 

450  (Fig.) 
Fowler's  solution  (arsenical),  i.  343 

germicidal  action  of,  iii.  336 
Fox-fat,  iii.  43 
Foxglove,  iii.  231*  (Fig.) 
Fox  Springs,  iii.  333'* 
Fractures,  iii.  233*  (Fig.) 
accompanying    luxation     of     the 

shoulder,  ii.  494 
aneurism  following,  iii.  239 
articular,  iii.  234 
by  direct  violence,  iii.  336 
by  indirect  violence,  iii.  236 
by  muscular  action,  iii.  336 
CoUes',  iii.  348 
comminuted,  iii.  335 
complete,  iii.  234 
complications  of,  iii.  338 
compound,  iii.  235 

treatment  of,  iii.  343 
delayed  union  after,  iii.  343 
dentate,  iii.  334 
depressed,  iii.  234 
dressing  of,  iii.  239 
embolism  after,  iii.  338 
etiology,  iii.  336 
extension  in  the  treatment  of,  ii. 

773  (Fig.) ;  iii.  241 


Fractures  (continued)  : 
extra-capsular,  of  the  hip,  iii.  249 
fat-embolism  after,  iii.  338 
gangrene  after,  iii.  339 
green-stick,  iii.  333 
gunshot,  viii.  13  (Fig.) 
haemorrhage  after,  iii.  238 
impacted,  iii.  235 
in  fragilitas  ossium,  iii.  354 
incomplete,  iii.  233 
intercondyloid,  of  humerus,  iii.  247 
intra-articular,  iii.  234 
intracapsular,  of  the  femur,  iii.  249 
longitudinal,  iii.  234 
multiple,  iii.  234 
necrosis  after,  v.  127  (Fig.) 
oblique,  iii.  234 
of  the  acetabulum,  i.  54*  (Fig.) 
of  the  acromion,  iii.  245 
of  the  ankle,  iii.  354 
of  the  arm,  iii.  245 
of  the  astragalus,  iii.  354 
of  the  base  of  the  skull,  treatment 

of,  viii.  325 
of  the  calcaneum,  iii.  354 
of  the  clavicle,  iii.  343 
of  the  coracoid    process,    iii.   345  ; 

vi.  298  (Fig.) 
of  the  coronoid  process,  iii.  247 
of  the  cranium,  treatment  of,  iii. 

526  ;  viii.  333 
of  the  epicondyle  of  humerus,  iii. 

346 
of  the  femur,  iii.  248 

Hodgen's  suspension  splint  in  the 

treatment  of,  vi.  688  (Fig.) 
of  the  fibula,  iii.  253 
of  the  fingers,  iii.  248 
of  the  foot,  iii.  254 
of  the  forearm,  iii.  247 
of  the  great  trochanter,  iii.  250 
of  the  hand,  iii.  248 
of  the  humerus,  iii.  245 

with  dislocation,  ii.  494 
of  the  leg,  iii.  253 
of  the  lower  jaw,  iv.  246  (Fig.) 
of  the  malleoli,  iii.  254 
of  the  metacarpal  bones,  iii.  248 
of  the  metatarsal  bones,  iii.  254 
of  the  neck  of  the  femur,  iii.  249 
and      dislocations,     differential 

points,  ii.  505 
of  the  olecranon,  iii.  247 
of  the  patella,  iii.  253  ;  v.  533  (Fig.) 
of  the  penis,  v.  564 
of  the  radius,  iii.  248 
of  the  scaphoid  bone,  iii.  354 
of  the  skull,    treatment,    iii.    536  ; 

viii.  333 
of  the  surgical  neck  of  the  humerus, 

iii.  246 
of  the  sustentaculum  tali,  iii.  254 
of  the  thigh,  iii.  348 

in  children,  iii.  351 
of  the  tibia,  iii.  253 
of  the  ulna,  iii.  248 
of  the  upper  jaw,  iv.  240 
of  the  wrist,  iii.  248 
reduction  of,  iii.  239 
repair  after,  iii.  237 
splints  for,  iii.  240 
spontaneous,  iii.  236 
supra-condyloid,   of  humerus,  ill. 

346 
symptoms,  iii.  236 
toothed,  iii.  334 
transverse,  iii.  234 
treatment,  iii.  339 
V-shaped,  iii.  334 


Fractures  (continued) : 

varieties,  iii.  333 

vicious  union,  treatment  of,  iii.  243 
Fracture-box,  iii.  240  (Fig. ) 
Freenum,  chancre  of,  ii.  63 
Frsenum  linguae,  shortness  of  the,  vii. 

106,  114 
Fraenum  praeputialis,  ii.  173 
Fragaria  vesca,  vi.  662 
Fragilitas  crinium,  iii.  478  (Fig.) 

ossium,  i.  6U4  ;  iii.  354* 
Frailes  (mineral  spring),  iii.  355* 
Framboesia,  iii.  255* 

luposa,  iv.  607 
Framework  substances,  iii.  356* 
France,  deaf-mutes  in,  ii.  364 

investigation  of  sudden  deaths  in, 
ii.  303 

wines  of,  vii.  7(57,  773,  777 
Franciscea  uniflora,  iv.  638 
Frangula,  i.  716  (Fig.)  ;  iv.  461 
Frangulin,  i.  717 

Frankel's  pneumonia  bacillus,  v.  725 
Frankenhausen,  iii.  257* 
Prankenia,  iii.  357* 
Frankincense,  v.  296 
Franklaud  and  Armstrong's  process 

of  analyzing  water,  vii.  698 
Franklinization,  treatment  by,  ii.  650 
Frank's  operation,  v.  197 
Franzenbad,  iii.  257* 
Franz-Josef    (mineral     spring),    iii. 

258* 
Frasera,  iii.  321 
Fraxin,  i.  383 
Fraxinella,  white,  iii.  259'" 
Fraxinus  americana,  i.  383 

excelsior,  i.  383  ;  iv.  641 

ornus,  i.  383  ;  iv.  640 
Freckle,  iv.  474 

Freeborn,  George  Cornell,  on  histo- 
logical technique,  iii.  658 

on    staining    and     cultivation    of 
micro-organisms,  iv.  763 
Freezing,  death  from,  ii.  228 
Freienwalde    (mineral    spring),    iii. 

259* 
Freiersbach    (mineral     spring),    iii. 

259* 
Freire's  yellow  fever   micrococcus, 

viii.  49  (Fig.) 
Fremitus,  vocal,  ii.  81 
French,  .James  M.,  on  calcification, 
i.  743 

on  cheloid,  ii.  77 

on  cirrhosis,  ii.  174 

on  cirrhosis  of  the  liver,  iv.  543 

on  condyloma,  ii.  260 

on  echinococcus  of  the  liver,  iv. 
548 

on  Fachingen,  iii.  15 

on  Falkenstein,  iii.  27 

on  Faulenseebad,  iii.  49 

on  Fecamp,  iii.  53 

on  feigned  disease,  iii.  58 

on  Fellathalquellen,  iii.  61 

on  Felsenquelle,  iii.  61 

on  Fermanagh,  iii.  61 

on  Fettquelle,  iii.  65 

on  fever,  iii.  65 

on  Fideris,  iii.  155 

on  Fitero,  Old  and  New,  iii.  164 

on  Plinsberg,  iii.  166 

on  Foncaoude,  iii.  197 

on  Forbach,  iii.  221 

on  Forges,  iii.  230 

on  Fortuna,  iii.  331 

on  Frailes,  iii.  355 

on  Frankenhausen,  iii.  257 
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French,  James  M.  (continued)  : 

on  Fianzenbad,  iii.  257 

on  Franz-Josef  Spring,  iii.  258 

on  Freienwalde,  iii.  259 

on  Freiersbach,  iii.  259 

on  Friedrichshall,  Iii.  359 

on  Fuered,  iii.  264 

on  Fusch,  iii.  286 

on  Qastein,  iii.  304 

on  Gazost,  iii.  306 

on  Geilnau,  iii.  306 

on  Giessliubl-Puchstein,  iii.  829 

on  Gilsland  Spa,  iii.  329 

on  Gleiclienberg,  iii.  844 

on  Gleisweiler,  iii.  344 

on  Gmunden,  iii.  349 

on  Goczalkowitz,  iii.  350 

on  Godesberg,  iii.  350 

on  Gontenbad,  iii".  370 

on  Goradscliewodsk,  iii.  370 

on  Grabalos,  iii.  380 

on  Grafenberg,  iii.  380 

on  Grana,  iii,  380 

on  Grandrif,  iii.  380 

on  Greifenberg,  iii.  386 

on  Greifswald,  iii.  386 

on  Grenzach,  iii.  386 

on  Greoulx,  iii.  386 

on  Griesbach,  iii.  387 

on  Grosswardein,  iii.  394 

on  Guillon,  iii.  409 

on  Guinigel,  iii.  414 

on  Gyrenbad,  iii.  422 

on  Hall  (Tyrolese  Austria),  iii.  480 

on  Hall  (Upper  Austria),  iii.  480 

on  Hall  (Wiirtemberg),  iii.  480 

on  Hampstead,  iii.  485 

on  Harkany,  iii.  508 

on  Harrogate,  iii.  508 

on  Harzburg,  iii.  509 

on  Hauterive,  iii.  509 

on  Heustricb,  iii.  648 

on  Hamburg,  iii.  695 

on  Hubertusbad,  iii.  724 

on  Hunyadi  Janos.  iii.  724 

on  melanosis,  iv.  701 

on  modes  of  death,  ii.  386 

on  mucoid  degeneration,  v.  33 

on  papilloma,  v.  491 

on  pigmentary  metamorphosis,  v. 
687 

on  signs  of  death,  ii.  387 

on  thermometers,  vii.  53 

on  yawning,  viii.  37 
French  Lick  Springs,  iii.  259* 
French   method   of  instruction    for 

deaf-mutes,  ii.  371,  384 
French  mushroom,  iii.  276 
French  yellow  berries,  i-.  717 
Frenchmen,  cranial  capacity  of,  ii.  25 
Frenulum,  of  brain,  viii.  129  (Fig.) 
Frenum.     See  Frceaum. 
Frenzel's  method   of  serial  section- 
cutting,  iii.  689 
Freud's  method  of  staining  nervous 

tissue,  iii.  690 
Freund's  method   of  extirpation  of 
the  uterus,  iii.  802 ;  vii.  499  ; 
viii.  568,  571 
Frey's  white  mass  for  injecting,  iii. 

682 
Friar's  balsam,  i.  490 
Friction  sounds,  ii.  83 
Friedlander's  haematoxylin  solution, 
iii.  676 

method,  v.  198 

pneumococcus,   ii.   283,  315 ;    iv. 
792  (Pig.)  ;  V.  725 
method  of  staining,  iv.  765 


Friedreich's  disease,  v.  198 
Friedrichshall,  iii.  259* 
Fright,  iii.  50  ;  vl.  397 
expression  of,  by  the  hand,  iii.  495 
in  the  etiology  of  chorea,  ii.  141 
Fritsch's  operation,  v.  198 
Fritz's  ivory  disks,  used  in  the  radi- 
cal treatment  of  hernia,   iii. 
632  (Fig.) 
Frog,   bladder  of,  connective-tissue 
cell  from,  ii.  13  (Fig.) 
encephalic    cavities    of,   viii.    116 

(Fig.) 
salt,  definition  of,  iii.  739 
Frog-plates,  iii.  658  (Fig.) 
Frohmann,  lines  of,  v.  143 
Frontal  branch  of  the  medicerebral 

artery,  viii.  235 
Frontal  nerve,  ii.  326  (Fig.) 
Frontal  sinuses,  anatomy  of,  iii.  260 
(Fig.)  ;  viii.  109  (Fig.) 
bony  growths  iu,  iii.  262 . 
catarrh  of,  iii.  261 
cysts  of,  iii.  262 
diseases  and  injuries  of,  iii.  260* 

(Fig.) 
endostomata  of,  iii.  262 
foreign  bodies  in,  iii.  261 
fracture  of  walls  of,  iii.  261 
inflammation  of,  iii.  260 
injuries  of,  iii.  260 
insects  in,  iii.  261 
measurements  of,  vii.  659 
myxomata  of,  iii.  262 
new-growths  in,  iii.  262 
polypi  of,  iii.  262 
sarcomata  of,  iii.  "262 
suppuration  in,  iii.  261 
syphilitic  disease  of,  iii.  261 
tumors  of,  iii.  262 
Frontal  zoster,  iii.  647 
Frontalis  muscle,  anomalies  of,  v.  35 
Frouto-marginal     fissure,    viii.    152 
(Fig.) 
gyre,  viii.  152  (Pig.) 
Frost-bites,  i.  322 ;  ii.  93,  407;  iii.  263'* 

of  the  auricle,  i.  446 
"  Frothing  of  the  mouth,"  vi.  251 
Fructus  aurantii  immaturi,  v.  359 
Pruit  cures,  iii.  381 
Fruit-sugar  in  urine,  vii.  428 
Fruitport  Well,  iii.  263* 
Fry's  Soda  Spring,  iii.  264* 
Fuchs,  brain  of,  viii.  159 

cortical  extension  in  the  brain  of, 
viii.  164 
Puchsin  for  staining,  iii.  677 
Fucus  vesiculosis,  iii.  364* 
Fuered  (mineral  spring),  iii.  264* 
Fugu  (poisonous  fish),  vi.  68 
Pumaria  officinalis,  iii.  264 
Pumaric  acid,  iii.  264 
Pumarine,  iii.  364* 
Fumigation,  mercurial,  by  calomel, 

iv.  740 
Fumitory,  iii.  264* 
Funaria  hygrometrica,  reproductive 

organs  of,  viii.  441  (Pig.) 
Function,    changes    of,    leading    to 
changes  of  structure,  ii.  445 
disturbance   of,   in  inflammation, 
iv.  23 
Functional   murmurs,  diagnosis  of, 

ii.  88 
Funda  maxillae,  i.  470  (Fig.) 
Fundus    oculi,    appearance    of,    in 
Bright's  disease,  v.  318 
changes  in,  in  general  diseases,  v. 
316 


Fundus  oculi  (continued) : 
means  of  illuminating,  v.  300 
ophthalmoscopic  view  of,   v.   316 
(Fig.) 
Fungi,  aural,  i.  420  (Fig.) 
classification  of,  iii.  268 
composition  of,  iii.  265 
distinctive  characteristics  of,   iii. 

270 
edible,  iii.  273 
cultivation  of,  iii.  267 
how  to  prepare  for  the  table,  iii. 
267,  274,  275,  277 
edible  and  poisonous,  iii.  264  (Fig.) 

how  to  distinguish,  iii.  266 
general  characteristics  of,  iii.  265 
in  milk,  v.  6 
mould,  vi.  327  (Fig.) 
pathogenic,  vi.  328 
orders  of,  vi.  327 
poisoning  by,  iii.  266 
poisonous,  iii.  281 
and  edible,  how  to  distinguish, 
iii.  266 
remedies  for  poisoning  by,  iii.  266 
reproduction  of,  iii.  268 
structure,  reproduction,  and  classi- 
fication of,  iii.  268  (Fig.) 
toxicological  characteristics  of,  iii. 

265 
yeast,  vi.  328 
antagonism  of,  to  putrefactive 
micro-organisms,  iii.  196 
Fungic  acid,  iii.  265 
Fungin,  iii.  265 
Fungus  cerebri,  viii.  244 
Fungus  chirurgorum,  vi.  615 
durse  matris,  vi.  468  (Fig.) 
and  cephalhaematoma,  differen- 
tial diagnosis  of,  ii.  21 
haematodes,  ii.  811  (Fig.) 
of  the  testicle,  iii.  312 
spindle-root,  iii.  275 
tap-root,  iii.  275 
Fungus  foot  of  India,  iii.  284*  (Fig.) 
Funiculus  cuneatus,  viii.  125  (Pig.) 
gracilis,  viii.  125  (Fig.) 
lateral  cuneate,  viii.  125 
ligamentosus,  viii.  34 
of  Rolando,  viii.  125  (Fig. ) 
Funis,  vii.  388  (Pig.).     See  also  Um- 
bilical cord. 
Funnel-shaped  chest,  ii.  80 
Fur  of  the  tongue,  microscopical  ap- 
pearances of  the,  iv.  789 
Furnaces  for  heating  dwellings,  vii. 

618  (Pig.) 
Furuncle,  i.  597 

Furunculosis  of  the  vulva,  vii.  692 
Pusch,  iii.  286* 
Fused  nitrate  of  silver,  vi.  449 
Fusel  oil,  i.  173 

as  an  adulterant  of  liquors,  iii.  204 
Fusiform  lobule,  viii.  154.     See  also 

SubcoUateral  gyre. 
Fustic  yellow,  iv.  233 


Gadflies,  v.  391 ,  753 

Gadic  acid,  ii.  221 

Gadinine,  vi.  63 

Gadus  morrhua,  ii.  231 

GafEky's  method,  v.  198 

Gage,  Simon  Henry,   on   muscular 
tissue,  v.  59 
on  physiology  of  respiration,  vi.  197 
on  lymphatic  system,  viii.  387 
on  preparation  of  skeletons,  vi.  451 
on  toponymy,  viii.  533 
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Gage's  carmine  solution,  iii.  674 
Gagnele's  method,  v.  198 
Gait,  cerebellar,  v.  684 

diagnostic  significance  of,  v.  684 

in  general  piiresis,  iv.  108 

in  paralysis  agitans,  v.  496 

of  the  insane,  iv.  66 
Galactocele,  viii.  89 
Galactagogues,  iii.  886* 
Galactorrhoea,  vi.  72 
Galanga  ;  galangal,  iii.  287,*  330 

local  rise  of,  in  chronic  nasal  ca- 
tarrh, viii.  274 
Galbanum,  iii.  286* 

compound  pills  of,  i.  382 

constituents  of,  i.  233 

source  of,  i.  382 
Galea  capitis,  iii.  34 
Galen,  bandage  of,  i.  470  (Fig.) 
Galen's  vein,  viii.  238 
Galeodes,  v.  748  (Fig.) 
Galezowski's  method,  v.  198 

operation,  v.  198 
Galipea  cusparia,  i.  231 
Galium,  ii.  166 

aparine,  ii.  178 
Gall-bladder,  abscess  of,  iii.  293 

absence  of,  in  the  horse,  vii.  646 

and  gall-ducts,  diseases  of,  iii.  287* 

artificial  union  of,  to  duodenum, 
ii.  537  (Fig.) 

cancer  of,  iii.  294 

catarrhal  inflammation  of,  iii.  287 

congenital  defects  of,  iii.  295 

dangers  of  tapping,  ii.  538 

dropsy  of,  ii.  117 

enlargement  of  the,  i.  17  ;  iii.  293 

inflammation  of,  ii.  117 

measurements  of,  vii.  658 

morbid  grovcths  of,  iii.  294 

operations  on,  ii.  113,  537  ;  iv.  566 

parasites  in,  iii.  295 

purulent,  ulcerative,  and  croupous 
inflammation  of,  iii.  290 

rupture  of  the,  i.  14 

tumor  of,  from  gall-stones,  iv.  564 
Gall-ducts,  cancer  of,  iii.  295 

catarrhal  inflammation  of,  iii.  287 

congenital  closure  of,  iii.  292 

congenital  defects  of,  iii.  295 

foreign  bodies  in,  iii.  291 

hydatid  disease  of,  iii.  296 

occlusion  of,  iii.  291 

purulent,  ulcerative,  and  croupous 
inflammation  of,  iii.  290 

stenosis  and  occlusion  of,  iii.  291 

worms  in,  iii.  291,  292,  295 
Gall  stones,  ii.  116,  256  ;  iii.  292 ;  iv. 
560 

alkalies  in  the  treatment  of,  ii.  109 

as  a  cause  of  abscess  of  the  liver, 
iv.  537 

as  a  cause  of  cysts  of  the  pancreas, 
V.  480 

cholagogues  in  the  treatment  of, 
ii.  Ill 

cholecystectomy  for,  ii.   114 ;  iv. 
567 

cholecystotomy  for,  ii.  116  ;  iv.  566 

classification  of,  i.  499 

color,  iv.  561 

complications,  iv.  564 

cutaneous  biliary  fistula  from,  iv. 
565 

diagnosis,  iv.  564 

elastic  bandage  in  the  treatment 
of,  iv.  566 

etiology,  iv.  562 

form,  iv.  561 


Gall-stones  (continued) : 

intestinal  obstruction  by,  iv.  153, 
564 

location  of,  iv.  561 

massage  in,  iv.  666 

nuclei  of,  Iv.  562 

number,  iv.  561 

occlusion  of  gall-ducts  by,  iii.  291, 
292 

pain  in,  v.  455 

pathology,  iv.  562 

prognosis,  iv.  565 

prophylaxis,  iv.  566 

relation  of,  to  cancer  of  the  gall- 
bladder, iii.  295 

size,  iv.  561 

solution  of,  in  the  body,  iv.  566 

specific  gravity,  iv.  561 

structure,  iv.  5(30 

symptoms,  iv.  563 

treatment,  ii.  112,  116  ;  iv.  566 
Gallaudet,  Edward  51, ,  on  the  sign 
language,  and  combined  sys- 
tem  of   instruction   for  deaf- 
mutes,  ii.  380 
Gallertschicht,  ii.  146  (Fig.) 
Gallic  acid,  iii.  296* 

germicidal  action  of,  iii.  324 
Galls,  V.  253  (Fig.) 
Gallus  Bankiva  domesticus,  ii.  640 
Gait's  trephine,  vii.  245  (Fig.) 
Galvanism,  treatment  by,  ii.  650 
Galvanizing  iron,  nuisance  from,  vii. 

208 
Galvano-cautery,  ii.  8,  658  (Fig.) 

in  rhinitis,  ii.  2 
Galvano-puncture  in  the  treatment  of 

aneurism,  i.  214,  226 
Gambetta,  brain-weight  of,  viii.  163 
Gambir,  ii.  3, 166 
Gamboge,  iii.  296*  (Fig.)  ;  vi.  103 
Gambogic  acid,  iii.  297 
Gametes,  viii.  441 
Gammacism,  vi.  617 
Gammeleira,  juice  of,  for  anchylos- 

•toma,  V.  134 
Gamogenesis,  viii.  441  (Fig.) 
Ganglia,  v.  147 

articular,  iii.  297 

basal,  tumor  of,  symptoms,  i.  678 

cranial,  connected  with  the  sym- 
pathetic, viii.  509  (Fig.) 

intra-cardiac,  i.  560 

postoptic,  viii.  176 

simple  cystic,  iii.  297 

spinal,  connected  with  the  sympa- 
thetic, viii.  509  (Fig.) 

sympathetic,  viii.  506  (Fig.) 

tendo-vaginal,  iii.  297 

visceral  sympathetic,  viii.  510 
Ganglion,  i.  320  ;  iii.  297* 

compound,  vi.  773 

ciliary,  sensitive  root  of,  ii,  326 

cranio-cervical,  viii.  508  (Fig. ) 

habenulee  of  the  brain,  viii.  174 
of  the  pneumogastric  nerve,  ii. 
330 

impar,  viii.  507  (Fig.) 

interpeduncular,  viii.  175 

intervertebral,  viii.  477 

jugular,  of  the  ninth  nerve,  ii.  329 
(Fig.) 

of  Soemmering,  viii.  175 

of  the  trunk  of  the  pneumogastric 
nerve,  ii.  330 

of  "Wrisberg,  viii.  510 

opticum  basale,  v.  343 

otic,  of  sympathetic,  ii.  326  (Fig.) 

petrous,  of  ninth  nerve,  ii.  329  (Fig.) 


Ganglion  (continued) ; 

spheno-palatine,  ii.  326  (Fig.) ;  viii. 
509  (Fig.) 

spinal,  viii.  477 

superior  cervical,  viii.  508  (Fig.) 

Walteri,  viii.  507  (Fig^^) 
Ganglion-cells,  v.  146  (Fig.) 

atrophy  of,  in  general  paresis,  iv. 
109 

changes  in  the,  in  insanity,  iv.  71 

■with  a  spiral  fibre-process,  v.  147 
Ganglion-neuroma,  v.  169 
Ganglionic  nervous  system,  viii.  505 

(Fig.) 
Gangrene,  iii.  297*  (Fig.) 

and  contusion,  differential  diagno- 
sis of,  ii.  285 

complicating  diabetes,  ii.  421 

definition,  iii.  297 

diabetic,  iii.  301 

diphtheritic,  iii.  801 

dry,  iii.  300 

etiology,  iii.  298 

following  a  fracture,  iii.  239 

following   shot   injuries,  viii.    19, 
22,  27 

from  fright,  iii.  50 

hospital,  iii.  302 

in  children  (noma),  iii.  301 

moist,  iii.  299 

of  the  hand  and  fingers,  i.  320 

of  the  lung,  sputa  of,  ii.  770 

of  the  penis  after  circumcision,  ii. 
174 

of  the  skin  from  pressure,  ii.  394 

of  the  tongue,  vii.  110 

of  the  vulva,  vii.  694 

pathology,  iii.  298 

relapsing,  iii.  300 

senile,  iii.  300 

symmetrical,  of  the  extremities,  i. 
387  ;  ii.  171  ;  iii.  300  ;  v.  202 

varieties,  iii,  297 

white,  iii.  300 
Gangrenous  chancre,  ii.  62 

dysentery,  ii.  552 

erysipelas,  ii.  719 
Gannett,  W.  W.,  on  abscess,  i.  30 

on  adipocere,  i.  80 

on  albuminoid  degeneration,  i.  101 

on  amyloid  degeneration,  i.  173 

on  anasarca,  i.  199 

on  ascites,  i.  382 

on  post-mortem   examinations,  v. 
783 

on  the  pathology  of  the  blood,  i.  568 
Gant's  incision,  v.  198 

operation  for  anchylosis  of  the  hip, 
V.  198,  392  (Fig.) 
Gaping,  viii.  37 
Garbage,  cremation  of,  vi.  413 

disposal  of,  vi.  411  (Fig.) 
Garcinia  Hanburii,  iii.  296  (Fig.) 

indica,  iii.  297 

morella,  iii.  296 
Gardner,  William,  on  Battey's  oper- 
ation, i.  479 

on  bladder  and  urethra  in  the  fe- 
male, i.  517 

on  recto-vaginal  fistula,  vi.  148 
Gargles,  iii.  303* 

in  the  cough  of  phthisis,  ii.  315 
Garlic,  iii.  303* 

as  an  expectorant,  ii.  768 
Garlic  agaric,  iii.  276 
Garrod's  theory  of  gout,  iii.  372 
Gartner,  duct  of,  iii.  195 
Gas,  carbonic  acid,  i.  761.  See  also 
Carbonic  acid. 
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Gas  (contiDued) : 

Gastro-enterltis  and  cholera,  differen- 

Gentiana chirayita,  ii.  96 

illuminating,  ii.  214 

tial  diagnosis  of,  ii.  133 

varieties  of,  iii.  319 

manufacture  of,  vii.  305  (Pig.) 

Gastromalacia,  ii.  459 

Gentianin,  iii.  330 

intestinal,  ii.  469 

Gastrophilus  equi,  v.  291 

Gentiogenine,  iii.  320 

a  cause  of  colic,  ii.  231 

Gastrorrhagia,  iii.  447 

Gentiopicrin,  iii.  820 

partial  pressure  of,  vi.  202 

Gastroscope,  ii.  660  (Fig.) 

Gentisic  acid,  iii.  320 

sewer-,  vi.  433 

Gastrula,  iii.  305*  (Fig.) 

Genu  facialis,  viii.  181 

sulphurous  acid,  vi.  684 

Gaultheria,  oil  of,  vii.  783 

of  callosum,  viii.  137  (Pig.) 

tension  of,  vi.  202 

Gaultheria    procumbens,     vii.     783 

valgum,  iv.  315*  (Fig.) 

vyater,  ii.  214 

(Fig.) 

varum,  i.  609* 

Gas  cautery,  ii.  8 

Gaultherilene,  vii.  783 

Geoflroya  jamaicensis,  i.  475 

Gas-inhalations,  iv.  36 

Gauss,  brain  of,  viii.  110  (Fig.) 

Geographical  distribution  of  animals 

Gas-interchange,  respiratory,  condi- 

cortical extension  in,  viii.  164 

and  plants,  evidence  of  evolu- 

tions affecting,  vi.  204 

Gavage  in  infants,  viii.  102 

tion  from,  ii.  734 

Gas-men,  diseases  of,  v.  379 

Gay,  George  W. ,  on  aspiration,  i.  389 

Geological  succession  of  animals  and 

Gas-works,  vii.  205  (Fig.) 

on  croup,  ii.  340 

plants,   evidence  of  evolution 

Gasmasidse,  v.  744 

on  in-gi-own  toe-nail,  iv.  35 

from,  ii.  735 

Gasser,  canal  of,  v.  165  (Fig.) 

on  poultices,  viii.  427 

Geophagia,  i.  296 

Gasserian  ganglion,  ii.  335  (Fig.) 

on  shock,  vi.  439 

Geophilus  subterraneus,  v.  749 

Gastein,  iii.  304* 

Gazost  (mineral  spring),  iii.  506* 

Georgia,  history  of  yellow  fever  in, 

Gasteromycetes,  iii.  269 

Gehrung's    anteversion  pessary,    v. 

viii.  42 

Gaston,   James  McF.,  on  cholecys- 

617 (Fig.) ;  vii.  450  (Fig.) 

Geranium,  i.  505 

tectomy,  ii.  112 

Geigel  and   Meyer,   compressed  air 

maculatum,  ii.  820 

on  cholecystotomy,  ii.  116 

apparatus  of,  iv.  37 

Gerardia,  iii.  233 

on    duodeno-cholecystostomy, 

ii. 

Geilnau  (mineral  springs),  iii.  306* 

Gerber's  food,  composition  of,  viii. 
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Gelatine,  antidotal  value  of,  i.  241 

100 

Gastralgia,  ii.  455 ;  v.  159 

as  a  culture  medium,  iv.  767 

Gerdy's  method  for  the  radical  cure 

and  intestinal  colic,  diagnosis 

of. 

in  the  prevention  of   curdling  in 

of  hernia,  iii.  635  (Fig.) 

ii.  332 

milk,  viii.  96 

Gerlach,  tubal  tonsil  of,  in  chronic 

diagnosis  of,  ii.  456 

ptomaines  from  putrid,  vi.  64 

nasal  catarrh,  viii.  259 

pain  of,  V.  455 

Gelatinous  principles,  i.  113 

Gerlach's  warm-flowing  mass  for  in- 

treatment of,  ii.  462 

Gelseminine,  iv.  237 

jecting,  iii.  683 

Gastrectasia,  vi.  639  (Fig.) 

Gelsemium,  iv.  236  (Fig.) 

Germ  layers,  iii.  337* 

clinical  history,  vi.  640 

as  a  motor  depressant,  v.  28 

differentiation  of  the,  iii.  175  (Fig.) 

definition,  vi.  639 

as  an  emmenagogue,  ii.  677 

Germ  theory,  the  basis  of  antiseptic 

diagnosis,  vi.  642 

sempervirens,  iv.  336 

surgery,  i.  357 

etiology,  vi.  639 

Gely's  suture,  v.  198  (Fig.) 

German  method  of  instruction   for 

morbid  anatomy,  vi.  640 

Gemellus  inferior  muscle,  anomalies 

deaf-mutes,  ii.  371,  384 

obstructive,  i.  19 

of,  V.  48 

Germander,  iii.  331* 

physical  signs  of,  vi.  641 

Gemellus  superior  muscle,  anomalies 

Germans,  cranial  capacity  of,  ii.  35 

prognosis,  vi.  643 

of,  V.  48 

Germany,  deaf-mutes  in,  ii.  364 

symptoms,  vi.  640 

Gemina,  corpus  quadrigeminum.viii. 

investigation  of  sudden  deaths  in, 

treatment,  vi.  643 

128  (Fig.) 

ii.  303 

Gastrectomy,     gastrostomy,   gastro- 

Gemmation  of  cells,  viii.  439  (Fig.) 

wines  of,  vii.  769 

tomy,  iii.  304* 

General  electrization,  ii.  652 

Germicides,  iii.  331*                '' 

Gastric  acidity,  i.  59 

General  paralysis  of  the  insane,  iv. 

Germinal  area,  i.  300 

Gastric  catarrh,  ii.  459 

49,  104*.    See  Paresis,  general. 

Germinal  disk,  i.  300 

Gastric  digestion,  chemistry  of,  ii. 

465 

Generations,  alternation  of,  viii.  444 

Germinal  wall,  i.  300 

Gastric  fever,  iii.  78 

Geniculate    body,    external,    of  the 

Germinating  endothelium,  ii.  690 

Gastric    irritability,   arsenic    in 

the 

brain,  viii.  174 

(Fig.) 

treatment  of,  i.  343 

Geniculate  arteries,  viii.  235 

Germs  of  disease,  ii.  381 

Gastric  juice,  composition  of,  ii. 

464 

Geniculums,  geniculate  bodies,  viii. 

Gerontoxon,  i.  299  ;  ii.  399 

Gastric  secretion,  ii.  447 

181  (Fig.) 

Gerotoxon,  i.  299 

Gastric  ulcer,  vi.  645 

Genio-hyo-glossus  muscle,  anomalies 

Gerster's    tracheal    tampon-cannula. 

Gastritis,  ii.  459  ;  vi.  632 

of,  V.  39 

vii.  167  (Pig.) 

acute  and  subacute,  vi.  633 

Genio-hyoid  muscle,  anomalies  of. 

Gestation,  ectopic,  ii.  775 

clinical  history,  vi.  633 

V.  39 

uterine,  vi.  1.     See  Pregnancy. 

diagnosis,  vi.  634 

Genista,  vi.  390 

Gettysburg,     battle     of,     surgical 

etiology,  vi.  633 

scoparia,  i.  709 

sketch  of  the,  iii.  134 

morbid  anatomy,  vi.  633 

tinctoria,  i.  710 

Gettysburg  Springs,  iii.  338* 

prognosis,  vi.  634 

Genital  organs,  affections  of,  in  dia- 

Geum, i.  505 

symptoms,  vi.  633 

betes,  ii.  421 

rivale,  i.  453 

treatment,  vi.  634 

eczema  of  the,  ii.  638 

urbanum,  i.  453 

chronic,  vi.  635 

external,  in  woman,  vii.  560  (Pig.), 

Geyser  Spring,  Saratoga,  vi.  284 

and  carcinoma  of  the  stomach. 

690 

Geysers,  the,  iii.  329* 

differential  diagnosis  of,  i 

.  18 

examination  of,  iii.  416  (Fig.) 

Giacomi's  method,  v.  198 

clinical  history,  vi.  635 

herpes  of  the,  iii.  644 

Giampetro-Lowenberg  method,  v.  198 

diagnosis,  vi.  636 

male,  malformations,  injuries,  and 

Giannuz^i,  demilune  cells  of,  vi.  367 

etiology,  vi.  635 

new-growths  of,  iii.  306*  (Fig.) 

(Pig.) 

interstitial,  vi.  638 

Genito-crural  nerve,  viii.  538 

Giant  polypore,  ui.  380 

morbid  anatomy,  vi.  635 

Genitourinary  neuroses,  iii.  317* 

Gibier's  yellow  fever  bacillus,  viii.  51 

prognosis,  vi.  636 

Genito-urinary  organs,  affections  of. 

on  orthopedic  surgery,  v.  370 

symptoms,  vi.  636 

which    disqualify    for  enlist- 

Gibson's operation,  v.  198 

treatment,  vi.  636 

ment,  ii.  750 

Giddiness,  vii.  639 

pain  in,  v.  455 

diphtheria  of,  ii.  471 

in  dyspepsia,  ii.  458 

suppurative,  vi.  638 

Genito-urinary  tract,  tuberculosis  of, 

preceding    loss   of  consciousness, 

Gastrocnemius  muscle,  iv.  473  (Fig.) 

source  of  infection,  vii.  310 

ii.  277 

anomalies  of,  v.  50  (Fig. ) 

Gentian,  iii.  319*  (Fig.) 

Giesbrecht's  method   of    serial  see 

Gastrodynia,  ii.  455  ;  v.  159 

Gentian  violet  for  staining,  iii.  678 

tion-cutting,  iii.  689 
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Giesshubl-Puchstein,  iii.  329* 

Gland  or  glands  (continued) : 

Glauber's  salt,  vi.  102,  493 

Gig  for  physicians'  use,  vii.  603 

of  the  groin,  iii.  388 

Glaucoma,  iii.  337*  (Fig.) 

Gigartina  speciosa,  a  source  of  agar- 

of  the  skin,  viii.  464  (Fig.) 

absolute,  iii.  340 

agar,  iv.  768 

of  the  vulva,  vii.  590 

acute  inflammatory,  iii.  339 

spinosa,  ii.  717 ;  v.  27 

of  Tyson,  ii.  173 

acute  simple,  iii.  337 

Gihon,  Albert  L.,  on  naval  hj'giene, 

pancreatic,  secretion  in  the,  vi.  373 

as  a  cause  of  blindness,  i.  535 

iii.  766 

parotid,  v.    120   (Fig.).     See  also 

chronic  inflammatory,  iii.  389 

on  naval  medical  service,  v.  107 

Parotid  gland. 

chronic  simple,  iii.  337 

on  physical  measurements,  v.  667 

pineal,  viii.  133,  175 

contraction  of  the  visual  field  in. 

on  transportation  of  the  disabled 

prostate,  vi.   39  (Fig.).     See  also 

vii.  670 

on  ship-board,  vii.  238 

Froslate  gland. 

fulminans,  iii.  839 

Gihon's  naval   ambulance  cot,   vii. 

racemose,  vi.  364  (Fig.) 

ha?morrhagic,  iii.  340 

239  (Fig.) 

salivary,  vi.  366  (Fig.) 

iridectomy  in,  iv.  212 

Gila  monster,  vi.  167  (Fig.) 

secretion  in  the,  ii.  446  ;  vi.  366 

morbid  anatomy  of,  iii.  341 

feeble  toxic  action  of,  viii.  449 

sebaceous,  viii.  465  (Fig.) 

primary,  iii.  337 

venom  of,  vi.  171 

concretions  of,  ii.  260 

prognosis  of,  iii.  343 

Gilders,  diseases  of,  v.  279 

disease  of,  ii.  355 

relative  frequency  of  the  forms  of. 

Gilead,  balm  of,  v.  98 

retention  cysts  of,  i.  410  (Fig.) 

iii.  340 

Gill-clefts,  origin  of  the,  iii.  180  (Fig.) 

sexual,  derived  from  coelom,  ii.  333 

secondary,  iii.  840 

Gillenia  stipulacea,  iv.  209 

solitary,  of  the  intestine,  iv.  169 

prevention  of,  by  iridectomy,  iv. 

trifoliata,  iv.  209 

submaxillar}',  v.  130  (Fig.) 

212 

Gilleain,  iv.  209 

sweat,  viii.  464  (Fig.) 

subacute,  iii.  389 

Grilles  de  Tourette's  disease,  ii.  287 

secretion  in  the,  vi.  378 

theories  of,  iii.  341 

Gillette,  Walter  R. ,  on  the  change  of 

thymus,  vii.  90 

treatment  of,  iii.  343 

life,  ii.  73 

thyroid,  vii.  92 

varieties  of,  iii.  837 

Gillyflowers,  v.  77 

operations  upon,  viii.  545 

Glechoma  heredacea,  iv.  282 

Gilroy  Hot  Mineral  Springs,  iii.  829* 

tuberculous  disease  of,  vii.  274,  307 

Gleet,  iii.  867 

Gilsland  Spa,  iii.  329* 

tubular,  vi.  363  (Fig.) 

in  the  etiology  of  condyloma,  iL 

Gimbernat's  ligament,  iii.  392  (Fig.) 

Tyson's,  viii.  466 

261 

Gin,  iv.  264  ;  vii.  779 

urinary,  derived  from  coelom,  ii. 

Gleichenberg,  iii.  344* 

artificial,  iv.  265 

233 

Gleisweiler,  iii.  344 

cotton,  ii.  311 

vulvo-vaginal,  i.  475  (Fig.) 

Glenn  Springs,  iii.  344* 

Ginger,  iii.  329*  (Fig.) 

inflammation  of,  vii.  693 

Glenoid  fossa,  vi.  444  (Fig.) 

Gingerol,  iii.  330 

Gland-cells,  microscopic  changes  in. 

Glenwood  Springs,  Col.,  iii.  344* 

Ginglymi,  i.  371 

concerned  in  digestion,  ii.  448 

Glioma,  iii.  344*  (Fig.) 

Ginseng,  American,  vi.  293 

(Fig.) 

definition  of,  iii.  401 

Gioppi's  operation,  v.  198 

Gland  epithelium,  ii.  710 

diagnosis,  i.  679 

Giraffe  (dengue),  ii.  395 

Gland-tissue  tumor,  i.  77  (Fig.) 

of  the  kidney,  iv.  296 

Giraldes,  organ  of,  vii.  30 

Glanders,  iii.  330*  (Fig.) 

of  the  optic  nerve,  ii.  812 

Girdle  sensations,  i.  10 

as  a  cause  of  laryngeal  stenosis,  iv. 

of  the  retina,  ii.  811  (Fig.) 

Glabella,  relation  of  the  ophryon  to. 

433 

Glio-sarcoma  of  the  optic  nerve,  Ii. 

viii.  203 

bacillus  of,  ii.  383  ;  vi.  388 

812 

Glacial  acetic  acid,  i.  57 

chronic,  in  a  horse  autopsy,  vii.  653 

of  the  retina,  ii.  811  (Fig.) 

caustic  action  of,  ii.  5 

course  of,  iii.  331 

Globes,  concentric,  of  squamous  epi- 

Gland or  glands,  vi.  363  (Fig.) 

etiology  of,  iii.  333 

thelioma,  i.  771 

accessory  thyroid,  viii.  549 

in  man,  iii.  333 

Globinometer  of  Gowers,  i.  548  (Fig.) 

axillary,  i.  456  (Fig.)  ;  viii.  394 

chronic,  iii.  335 

Globuliraeter  of  Mantegazza,  i.  545 

Bartholin's,  i.  475  "(Fig.) 

diagnosis,  iii.  386 

Globulus,  nucleus  globuliformis,  lo- 

bronchial.    See  Bronchial  glands. 

etiology,  iii.  333 

cation,  viii.  128 

Brunner'a,  iv.  172 

illustrative  cases,  iii.  836 

Globus  hystericus,  ii.  830  ;  iii.  809 

ceruminal,  hypersecretion  of,  i.  419 

morbid  anatomy  of,  iii.  334 

pallidas  of  the  lenticularis,  viii.  173 

connective  tissue  of,  ii.  372  (Fig.) 

prognosis,  iii.  336 

Glomeruli  of  the  kidney,  iv.  270 

deep  cervical,  v.  119 

symptoms,  iii.  334 

olfactorii,  viii.  183 

forms  of,  vi.  363  (Fig.) 

treatment,  iii.  337 

Glono'in,  v.  193.    See  Nitro-glycenne. 

gastric,  vi.  631  (Fig.) 

Inoculation  experiments  in,  iii.  383 

Glossina  morsitans,  v.  754 

secretion  of  the,  vi.  377 

micrococcus  of,  ii.  383  ;  vi.  338 

Glossitis,  vii.  107,  115 

intestinal  and  mesenteric,  changes 

pathology  of,  iii.  331 

marginate  exfoliative,  vii.  109 

in,   in   typhoid  fever,   iii.   87 

synonyms  of,  iii.  381 

sclerosing,  vii.  113 

(Fig.) 

Glandulse  aberrantes  of  the  mamma, 

Glossodynia  exfoliativa,  vii.  110 

atrophy  of,  in  the  etiology  of  in- 

i. 685 

Glosso-pharyngeal     nerve,     ii.     339 

fantile  diarrhoea,  ii.  437 

agminatae  of  the  small  intestine,  iv. 

(Fig.) 

lachrymal,  concretions  in,  ii.  260  ; 

169  (Fig.) 

Glossoplegia,  iii.  798  ;  vii.  106 

iv.  367 

socise  of  the  small  intestine,  iv.  169 

Glossy  skin,  iii.  347* 

cyst  of,  iv.  367 

(Fig.) 

Glottis,  oedema  of,  iii.  347*  (Fig. ) 

enlargement  of,  v.  367  (Fig.) 

Glandular  theory  of  contagion,  ii.  383 

spasm  of,  in  croup,  ii.  343 

extirpation  of,  iv.  367 

Glans  penis,  chancre  of,  ii.  63 

tracheotomy  in,  vii.  165 

hypertrophy  of,  iv.  366 

condyloma  of,  ii.  360  (Fig.) 

stenosis  of,  tracheotomy  in,  vii.  160 

inflammation  of,  iv.  366 

inflammation  of,  iii.  361 

Glove  alphabet  for  deaf-mutes,   li. 

luxation  of,  iv.  366 

strangulation  of,  in  paraphimosis, 

879  (Fig.) 

neuralgia  of,  iv.  366 

V.  510 

Glucose,  vi.  675 

new-growths  of,  iv.  367 

Glass  lenses,  optic  properties  of,  i.  42 

adulteration  by,  iii.  200 

lymphatic,   viii.   387.      See  Lym- 

Glass,  soluble,  vi.  448 

in  urine,  vii.  428 

pJiatie  glands. 

Glass  splints,  vi.  608 

manufacture  of,  vii.  202 

mammary,   in  the  female,  i.    685 

Glassblowers,  diseases  of,  v.  379 

Glucocides,  i.  72 

(Fig.).     See  Mamma. 

Glassblowers'  patch,  vii.  110 

terminations  expressing,  i.  71 

Meibomian'  viii.  466 

Glass-wool  for  surgical  dressings,  i. 

Glucosuria,    ii.    416.      See    Diabetes 

mesenteric,  iv.  170,  748 

365 

mellitus. 

Montgomery's  increase  of,  in  preg- 

. Glasses,  correction  of  myopia  by,  v. 

Glue,  manufacture  of,  vii.  201 

nancy,  vi.  4 

93 

Glue  splints,  vi.  613 
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Gluge's  corpuscles  or  inflammatory 

Goitre,  exophthalmic  (continued) : 

Gonorrhoea  (continued) : 

cells,  i.  23  ;  iii.  46 

ophthalmoscopy  in,  v.  318 

prognosis  of,  iii.  357 

Glutamic  acid,  ii.  467 

influence  of  race  and  nationality 

prophylaxis  of,  iii.  358 

Gluten,  antidotal  value  of,  i.  243 

upon,  viii.  433 

prostatitis  in,  iii.  363 

Gluteus  maximus,  anomalies  of,  v.  48 

operations  for  removal  of,  viii.  545 

sicca,  iii.  350 

medius,  anomalies  of,  v.  48 

pathological  anatomy,  iii.  353* 

symptoms,  iii.  355 

minimus,  accessory,  v.  48 

symptoms,  iii.  351 

synonyms,  iii.  355 

anomalies  of,  v.  48 

synonyms,  iii.  350 

treatment  of,  iii.  358 

quartus,  v.  48 

treatment,  ii.  656  ;    iii.  351  ;  viii. 

urethral  haemorrhage  In,  iii.  358 

Glutin,  iii.  356 

345 

Gonorrhoeal  conjunctivitis,  iii.  S67 

Glycerin,  iii.  43,  349* 

varieties  of,  iii.  350 

ophthalmia,  ii.  265 

antiseptic  efficacy  of,  i.  255 

Gold,  iii.  354* 

rheumatism,  iii.  365  ;  vi.  314 

cosmetic  employment  of,  ii.  308 

as  an  emmenagogue,  ii.  677 

vulvitis,  vii.  694 

germicidal  action  of,  iii.  324 

chloride,   antiseptic  efficacy  of,  i. 

Goutenbad,  iii.  370* 

in  antiseptic  surgery,  i.  262 

353 

Goodell's  uterine  dilators,  vii.   448 

mounting  in,  iii.  685 

caustic  action  of,  ii.  7 

(Fig.) 

refining  and  distillation  of,  vii.  300 

for  staining,  iii.  680 

Goose,  secretion  of  rump-glands  of. 

Glycerine- jelly.  Kaiser's  formula  for, 

orange  for  staining,  iii.  677 

iii.  44 

iii.  686 

poisoning  by,  iii.  355* 

Goose-fat,  iii.  43 

Glycerites,  iii.  349*  ;  iv.  697 

Golden  hair-wash,  ii.  310 

Goose-flesh,  iii.  370 

of  starch,  vi.  630 

Golden  rod,  ii.  58 

Goose-foot,  greater,  ii.  838 

of  yolk  of  egg,  ii.  640 

oil  of,  iii.  165 

lesser,  ii.  326 

Glyceryl  borate,  i.  607 

Golden  seal,  vi.  360 

Goose-grass,  ii.  178 

Glycin,  i.  498 

Golden  suture  in  the  cure  of  hernia. 

Goose-skin,  iii.  370* 

GlycoGliolate    of    calcium    in    gall- 

iii. 639 

Goradschewodsk,  iii.  370* 

stones,  ii.  856 

Goldschmidt,   S.   A.,    on    offensive 

Gorgas  ambulance  cot,  vii.  238  (Fig.) 

Glycocoll,  i.  498  ;  v.  359 

trades,  vii.  198 

Gorilla,  brain-weight  of,  viii.  163 

Glycogen,  ii.  417 

Goldsmith,  Wm.  B.,  on  feigned  in- 

Gossypium, ii.  310  (Fig.) 

formation  and  destination  of,  v.  365 

sanity,  iv.  87 

Gothard  worm,  vii.  793 

in  muscular  tissue,  v.  71 

Goldsmiths,  diseases  of,  v.  379 

Gottstein's   cotton-wool  tampon,   v. 

in  white  blood-corpuscles,  i.  550 

Goldthread,  iii.  355* 

453  (Fig.) 

Glycoheemia,  causes  of,  ii.  417 

Goll,  column  of,   vi.   539  ;  viii.  483 

Gouania  dominigensis,  i.  717  ;  ii.  90 

Gloconin,  ii.  ff40  ;  iii.  349 

(Fig.) 

Goulard's  cerate,  iv.  463  ;  vii.  726 

Glyco-polyuria,  ii.  430 

Gongrona,  iii.  350 

extract,  iv.  463 

Glycocides,  or  gluoocides,  i.  73 

Gonion,  viii.  202  (Fig.) 

Gouley's  method,  v.  198 

Glycosuria,  ii.   416.     See  also  Dia- 

Gonococcus, iii.  356  ;  iv.  800  (Fig.) ; 

Gourd  seeds,  iii.  370* 

betes  mellitus. 

vi.  335  ;  vii.  592 

Gourds,  ii.  234 

clinical  significance  of,  vii.  433 

in  urine,  vii.  440 

Gout,  iii.  370* 

action  of  the  sympathetic  in,  vi.  693 

Gonolobus  cundurango,  ii.  348 

acute  symptoms  of,  iii.  376 

coma  in,  ii.  254 

Gonorrhoea,  iii.  355* 

treatment  of,  iii.  379 

in  Graves'  disease,  ii.  763 

abortive  treatment  of,  iii.  359 

albuminuria  in,  iii.  374 

in  syphilis,  vi.  737 

appearance  of  the  urine  in,  vii.  405 

and  chorea,  relations  of,  ii.  140 

Glycuronic  acid  formed  by  copaiba 

(Fig.) 

and  syphilitic  dactylitis,  diagnosis 

in  the  system,  ii.  390 

as  a  cause  of  salpingitis,  iii.  37 

of,  ii.  355 

Glycyrrhetin,  iv.  509 

balanitis  in,  iii.  361 

appearance  of  the  hand  in,  iii.  503 

Glycyrrhiza,  iv.  508  (Fig.) 

bastard,  iii.  356 

(Fig.) 

glabra,  iv.  508  ;  vi.  390 

bubo  following,  i.  713  ;  iii.  363 

blood  changes  in,  iii.  373 

glandulifera,  iv.  508 

causes  and  nature  of,  iii.  356 

causes  of,  iii.  375 

echinata,  iv.  508 

chordee  in,  iii.  358 

character  of  the  pains  in,  v.  456 

typica,  iv.  508 

chronic,  iii.  367 

chronic,  symptoms  of,  iii.  376 

Glycyrrhizin,  iv.  509 

complications  of,  iii.  358 

treatment  of,  iii.  379 

ammoniated,  iv.  509 

cowperitis  in,  iii.  363 

climates  suitable  for  the  treatment 

Gmelin's  test   for  bile  pigments,  i.' 

curative  treatment  of,  iii.  359 

of,  iii.  534 

499  ;  vii.  434 

cystitis  in,  iii.  363 

diet  in,  iii.  377 

Gmunden,  iii.  349* 

diagnosis  of,  iii.  357. 

Ebstein's  theory  of,  iii.  372 

Gnaphalium,  iii.  350* 

epididymitis  in,  iii.  364 

external  ear  in,  iii.  375 

Gnathic  index,  iii.  3 

in  the  etiology  of  condyloma,  ii. 

fibrous  tissues  in,  iii.  375 

Gnoscopine,  v.  333 

361 

Garrod's  theory  of,  iii.  372 

Goa  powder,  ii.  156 

in  women,  iii.  369  ;  vii.  591 

eeographical    distribution  of,   iii. 

Goat's  beard  mushroom,  iii.  380{Fig.) 

definition,  vii.  591 

371 

Goat's  milk,  viii.  94 

diagnosis,  vii.  594 

guanin,  iii.  380 

Goblet  cells,  ii.  710  (Fig.) 

gonococcus,  vii.  592 

hepatic  theory  of,  iii.  373 

Goczalkowitz,  iii.  350* 

physical  signs,  vii.  594 

history  of,  iii.  370 

Godesberg,  iii.  350* 

prognosis,  vii.  594 

in  animals,  iii.  380* 

Goffe,  James  R.,  on  tampon  of  the 

source  of  contagion,  vii.  591 

irregular,  symptoms  of,  iii.  377 

vagina,  vii.  584 

symptoms,  vii.  594 

joints  in,  iii.  374  ;  viii.  343 

on  vaginitis,  vii.  590 

treatment,  vii.  594 

kidneys  in,  iii.  375 

on  vesico-vaginal  fistulae,  viii.  580 

inflammation  of  vesiculse  semina- 

larynx  in,  iii.  375 

Goitre,  iii.  350  ;  v.  117 

les  in,  iii.  365 

ligaments  in,  iii.  375 

and  cretinism,  iv.  99 

latent,  vii.  593 

masked,  symptoms  of,  iii.  377 

cyst  formation  in,  iii.  354 

lesions  of,  iii.  357 

neuralgia  in,  v.  153 

dangers  in,  iii.  354 

lymphangitis  in,  iii.  363 

neurosal  theory  of,  iii.  372 

definition,  iii.  350 

micrococcus  of,   iii.   356  ;  iv.   800 

of  the  intestine,  ii.  331 

electrolysis  in  the  treatment  of,  ii. 

(Fig.)  ;  vi.  335;  vii.  593 

organic  changes  in,  iii.  374 

656 

in  urine,  vii.  440 

pathological  anatomy  of,  iii.  378 

etiology,  iii.  350 

mucous,  iii.  356 

pathology,  iii.  371 

exophthalmic,  ii.  763  (Fig.)  ;  v.  361 

peri-urethral  abscess  in,  iii.  363  __ 

peri-articular  fibrous  structures  in, 

action  of  the  sympathetic  in,  vi. 

phimosis  and  paraphimosis  in,  iii. 

iii.  375 

693 

363 

prophylaxis  of,  iii.  .377 

680 
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Gout  (continued)  : 

Grape  cure,  iii.  381*  ;  iv.  736 

Grinder's  asthma,  v.  278 

retrocedent,  iii.  377 

Grapes,  iii.  383* 

Griping  milk-mushroom,  iii.  283 

rheumatic,  viii.  338 

Grape-shot,  viii.  8  (Pig.) 

Gritti's  amputation,  i.  169  ;  v.  198 

massage  in,  iv.  664     . 

Grape-sugar  in  urine,  vii.  428 

Groin,  anatomical  relations  of  the,  i. 

skin  lesions  in,  iii.  875 

Graphospasm,  vi.  33  (Fig.) 

10  (Fig.) 

symptoms,  iii.  37C 

Grasshoppers,  v.  750 

fascia  of  the,  iii.  37  (Fig.),  388, 393 

synovial  fluid  in,  iii.  375 

Grass  lizard,  vi.  173 

glands  of,  iii.  388 

theories    regarding  the  causation 

Gratiolet,  optic  fibres  of,  vii.  51 

medical  and  surgical  applied  an- 

of, iii.  371 

Gratiolet's  bundle,  viii.  183,  188 

atomy  of,  iii.  387*  (Fig.) 

the  urine  in,  iii.  374 

Gratioliii,  iii.  799 

testis  in,  iii.  309 

treatment  of,  iii.  377 

Gratiolinic  acid,  iii.  799 

Grooms,  diseases  of,  v.  279 

water  treatment  of,  i.  464 

Gratiolus  officinalis,  iii.  799 

Grosswardein,  iii.  394* 

Gowland's  cosmetic  wash,  ii.  309 

Gratiosolin,  iii.  799 

Ground  ivy,  iv.  232 

Goyreaud's  method  for  the  cure  of 

Grave-diggers,     unhealthfulness    of 

Ground  pine,  i.  718  ;  ii.  57 

Dupuytren's    contraction,   iii. 

occupation  of,  ii.  333 

Ground  plum,  i.  116 

161 

Gravel,  iii.  383* ;  iv.  510 

Groundsel,  iii.  394* 

Graafian  follicles,  v.  434 

Graves'  disease,  ii.  763  ;  v.  198 

Ground-water,  vi.  495 

changes  in,  preceding    menstrua- 

Graves, wines  of,  vii.  768 

character  of,  vii.  720 

tion,  iv.  727 

Gray  agaric,  iii.  376 

Growing-pains,  v.  154  ;  viii.  345 

development  of,  v.  434 

Gray  powder,  iv.  738 

Growth,  iii.  894* 

discus  proligerus,  v.  437 

Grayson  Springs,  iii.  385* 

as  a  function  of  cells  and  tissues. 

formation  of.  v.  437 

Grease,  in  the  horse,  ii.  318 

iii.  399 

membrana  granulosa,  v.  437 

Grease,  removal  of,  from  skeletons. 

definition  of,  iii.  399 

number  of,  at  binh,  v.  435 

See  under  Skeletons. 

laws  of  mammalian,  iii.  397 

Grabalos  (mineral  spring),  iii.  380* 

Grease-traps,  iii.  440 

literature  of,  iii.  40() 

Gracilaria    lichenoides,   a  source  of 

Great  Britain  and  Ireland,  deaf-mutes 

of  cells,  iii.  399 

agar-agar,  iv.  ,768 

in,  ii.  864 

of  children,  iii.  396 

Gracilis  muscle,  viii.  541  (Fig.) 

schools  for  deaf-mutes  in,  ii,  376 

of  g>iinea-pigs,  iii.  397 

anomalies  of,  v.  49 

Greek  Church,  marriage  laws  of,  ii. 

of  idiots,  iv.  102 

Gradle,  H.,,on  accommodation   and 

373 

of  infants,  iii.  395  ;  iv.  13 

refraction,  i.  37 

Greeks,  gymnastic  exercises  among 

of  man,  iii.  394 

on  hypnotism,  iii.  788 

the,  ii.  757 

of  the  foetus,  iii.  394 

on  mydriatics,  v.  78 

Green,  J.  Orne,  on  purulent  inflam- 

Growths, pathological,  or  tumors,  iii. 

on  myopia,  v.  83 

mation  of  tympanum,  ii.  591 

400*  (Fig.)!     See  also  Tumors. 

on  myotics,  v.  97 

Green,  John,  on  accommodation  and 

Gruber's  method  of  inflating  the  tym- 

on physiology  of  perspiration,  v. 

refraction,  i.  50 

panic  cavity,  ii.  579 

613 

on  asthenopia,  i.  391 

Gruel,  ii.  531 

on  putrefaction,  vi.  109 

an  astigmatism,  i.  400 

Grueuing's  magnet  for  the  removal 

on  syncope,  vi.  703 

on  diplopia,  ii.  475 

of  metallic   bodies   from   the 

on  visual  centres  in  the  brain,  vii. 

on  hemeralopia  and  nyctalopia,  iii. 

eye,  ii.  803  (Fig.) 

673 
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Guacin,  ii.  58  ;  iii.  407 

Graefe's  cystitome,  i.  800  (Fig.) 

on  hypermetropia,  iii.  775 

Guaco,  iii.  407* 

operation,  v.  198 

on    ophthalmoscope,    ophthalmo- 

Guadeloupe, vii.  741 

Graefe-Romberg  operation,  v.  198 

scopy,  V.  298 

history  of  yellow  fever  in,  viii.  39 

Grafenberg,  iii.  380* 

on  optometry,  v.  849 

Guaiac,  iii.  407*  (Fig.) 

Grafts,  skin-,  vi.  457  (Fig.) 

on  presbyopia,  vi.  33 

as  an  emmenagogue,  ii.  676 

Grafts,  sponge-,  vi.  613 

on  spectacles,  vi.  503 

diaphoretic  action  of,  ii.  426 

Graham,   Douglas,   on  massage,   iv. 

Greene,   Nathaniel,  on   trusses,  vii. 

Guaiacol,  ii.  833 

643 

354 

Guaiaconic  acid,  iii.  408 

Graham,  James  E. ,  on  acute  articular 

Green's  apparatus  for  estimation  of 

Guaiacum  officinale,  iii.  407  (Pig.) 

rheumatism,  vi.  210 

urea,  vii.  411  (Fig.) 

Guaiaretic  acid,  iii.  408 

on  lepra,  iv.  474 

operation,  v.  198 

Guanidin,  v.  358 

on  pain,  v.  454 

test  types,  v.  198 

Guanin  gout  in  animals,  iii.  380 

on  the  plague,  v.  699 

Greenbrier  White  Sulphur  Springs, 

Guarana,  iii.  408*  (Fig.) 

Grain,  varying  value  of,  in  different 

iii.  385* 

Guaranine,  i.  740 

countries,  vii.  737 

Greencastle  Springs,  iii.  386* 

Guard  diity,  sanitary  aspect  of,  iii. 

Grains  of  paradise,  iii.  330 

Green-head  (fly),  v.  754 

763 

Gram,  vii.  731 

Greenheart,  i.  497 

Gudden's  commissure,  vii.  674 

Grampus  (spider),  v.  748 

Greenleaf,  Charles  R.,  on  examina- 

ganglion, viii.  175 

Gram's  method,  v.  198 

tion  of  recruits,  ii.  738 

GuSrin's  method,  v.  198 

Grana  (mineral  spring),  iii.  380* 

Green  Spring,  iii.  386* 

Guillon  (mineral  spring),  iii.  409* 

Granatum,  v.  771  (Pig.) 

Green-stick  fracture,  iii.  333  (Pig.) 

Guinea-worm,  ii.  30,  537  (Fig.) 

Grancher's  sign,  v.  198 

Green  stools,  significance  of,  ii.  434 

Gullet.     See  (Esophagiis. 

Grand  mal,  ii.  701 

Green  vitriol,  iv.  334 

Gum  ammoniac,  i.  137 

Grandrif,  Puy-de-D6me,  iii.  380* 

Greifenberg,  iii.  386* 

arable,  iii.  409* 

Grandry's  corpuscles,  v.  149  (Pig.) 

Greifswald,  iii.  386* 

in  the  prevention  of  curdling  in 

Granular  conjunctivitis,  ii.  266 

Greiss'  method  of  detecting  nitrites 

milk,  viii.  96 

Granulated  citrate  of  magnesium,  iv. 

in  water,  vii.  704 

benjamin,  i.  489 
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Grenacher's  carmine  solution,  iii.  674 

camphor,  i.  748 

Granulation,  iii.  380*  (Pig.) 

Grenada,  vii.  740 

elastic,  i.  750 

Granulation-sarcoma,  vi.  387 

Grenades,  viii.  9 

tragacanth,  vii.  313  (Fig.) 

Granulistics,  a  branch  of  physics,  ii. 

Grenzach,  iii.  386* 

Gumma,  Iii.  410*  (Pig.)  ;  vi.  717 

33 

Greoulx,  iii.  386* 

and  connective-tissue  hyperplasia, 

Granuloma  of  the  choroid,  ii.  809 

Griesbach,  iii.  387* 

distinction  between,  iii.  411 

of  the  conjunctiva,  ii.  807 

Griffith's  mixture,  iv.  334 

blood-vessels  in,  iii.  411 

of  the  eyelid,  ii.  805 

pills,  iv.  334 

circum.scribed,  iii.  410 

of  the  iris,  ii.  808 

Grindelia,  iii.  387* 

diffuse,  iii.  413 

of  the   lachrymal    sac  and  canali- 

as an  expectorant,  ii.  768 

general  characteristics  of,  iii.  410 

culus,  ii.  814 

robusta,  ii.  58 

giant  cells  in,  iii.  411 
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Gumma  (continued) : 

Gyre  (continued) : 

Hsematemesis  (continued) : 

near  the  floor  of  the  fourth  ventri- 

orbital, viii.  152 

from  gastrorrhagia,  iii.  447 

cle,  a  possible  cause  of  ptosis, 

paracentral,  viii.  153 

pathological  anatomy,  iii.  448 

ii.  790 

parietal,  viii.  152 

prognosis,  iii.  449 

of  the  brain,  diagnosis  of,  i.  679 

postcentral,  viii.  152 

prophylaxis,  iii.  449 

of  the  dura  mater,  iii  413 

precentral,  viii.  152 

symptomatology,  iii.  448 

of  the  fingers,  ii.  354  (Fig.) 

subcalcarine,  viii.  154 

treatment,  iii.  449  ;  vi.  648 

of  the  intestine,  iv.  191 

subcollateral,  viii.  154 

Haematidrosis,  iii.  450* 

of  the  kidney,  vii.  271 

subfrontal,  viii.  152 

feigned,  iii.  59 

of  the  larynx,  iv.  394  (Fig.) 

subparietal,  viii.  152 

Haematimeter  of  Hayem  and  Nachet, 

of  the  liver,  iv.  576  ;  vi.  725 

superfrontal,  viii.  153 

i.  544 

of  the  lung,  vi.  723 

superfemporal,  viii.  152 

Haemateiin,  iv.  579 

of  the  tongue,  vii.  Ill 

temporal,  viii.  152 

Haamatin,  i.  549 

of  the  tonsil,  vii.  149 

Gyrenbad,  iii.  423* 

spectra  of,  i.  577  (Fig.) 

theories  of,  iii.  413 

Gyrosa,  vii.  641 

Haematinics,  vii.  135 

Gums,  painful  points  on  the.  In  fa- 

Gyrus, angular,  methods  of  locating. 

Haematinuria,  iii.  457  ;  vii.  426,  428 

cial  neuralgia,  iii.  18 

viii.  206 

Haematoblasts,  i.  553 

Gun-cotton,  ii.  311 

fornicatus,    methods    of    locating 

share  of.  in  blood  formation,  i.  .556 

Gunshot  vFounds,  viii.  5 

the,  viii.  207 

Haematocele,  iii.  317 

of  the  intestines,  iv.  193,  195,  197, 

paroccipitalis,  viii.  155  (Fig.) 

and    hydrocele,   differential  diag- 

200 

nosis,  of,  iii.  730 

of  the  pancreas,  v.  461 

and  uterine  fibroid,  differential  di- 

of the  pelvic  region,  i.  54 

Habab  b8  seneh,  i.  106 

agnosis  of,  vii.  501 

treatment  of,  viii.  30 

Habena,  viii.  132  (Fig.),  174 

colli,  i.  683 

Gurgles  (intrathoracic  sounds),  vL 

Habenula,  viii.  145 

diagnosis  of,  vii.  321 

146 

ganglionaris,  ii.  563 

of  the  dartoid  tissue,  iii.  308 

Gurgling  sounds,  ii.  83 

Habitations,  amount  of  air-space  re- 

pelvic, i.  34  ;  iii.  451* 

Gurjun  balsam,  iii.  413* 

quired,  vii.  614 

amount  of  effusion,  iii.  451 

Gurjunic  acid,  iii.  413 

construction  of,  iii.  433 

course,   duration,   and  termina- 

Gurnigel (mineral  springs),  iii.  414* 

cooling  of,  vii.  620 

tion,  iii.  453 

Gussenbauer  suture,  iv.  178  (Fig.)  ; 

disadvantages  of  cellar-air  for  ven- 

diagnosis, iii.  458 

V.  198;  vi.  116  (Fig.) 

tilation,  i.  93 

etiology,  iii.  451 

Gustation,  vi.  738  (Fig.) 

dwelling-house    construction,    iii. 

exciting  causes,  iii.  451 

Gustatory  nerve,  ii.  327 

422* 

frequency,  iii.  451 

Guthrie,  muscle  of,  iii.  37 

general  principles  of  house  plumb- 

predisposing causes,  iii.  451 

Gut,  post-anal,  v.  166 

ing,  iii.  426*  (Fig.) 

prognosis,  iii.  454 

Gut  scraping  and  spinning,  vii.  200 

heating  of,  vii.  618 

physical  signs,  iii.  453 

Gutta,  iii.  370 

impurities  in  the  air  of,  vii.  612 
of  sailors,'iii.  767  (Fig.) 

sequelae,  iii.  453 

Gutta  percha,  iii.  414*  (Fig.) 

site  of  the  effusion,  iii.  451 

splints,  vi.  612 

of  soldiers,  iii.  758  (Fig.) 

source  of  the  haemorrhage,  iii. 

Gutters  of  galvanized  iron  wire,  as 

sanitary  inspection  of,  vi.  868,  874 

451 

splints.     See  Fractures. 

ventilation  of,  vii.  613 

symptoms,  iii.  451 

Guttur  tumidum,  iii.  350 

test  of  efiiciency,  i.  95 

treatment  of  sequelae,  iii.  455 

Guttural  pouches  in  the  horse,  vii.  647 

warming  of,  vii.  618 

treatment  of  the  grave  and  severe 

Gymnastics  for  troops,  iii.  764 

Hackley,  Charles  E.,  on  acanthoce- 

forms,  iii.  454 

respiratory,  i.  83 

phala,  i.  34 

treatment  of  the  mild  form,  iii. 

Gynaecological  examinations,  iii.  415* 

on  aeari,  i.  34 

455 

(Fig.) 

on  aerotherapeutics,  i.  81 

pudendal,  iv.  350 

anamnesis,  iii.  415 

on   artiiicial   membrana  tympani. 

retro-uterine  or  pelvic,  i.  34 ;  iii. 

bimanual,  iii.  416 

iv.  708 

451*  (Fig.) 

dilatation,  iii.  431 

on  balneotherapeutics,  i.  460 

varieties,  iii.  451 

external  genitals,  iii.  416 

on  baths,  i.  477 

Haemato-crystallin,  i.  547 

local,  iii.  415 

on  caisson  disease,  i.  741 

Hsemato-cysts  of  the  branchial  clefts, 

table  for,  iii.  415 

on  cestodes,  ii.  51 

i.  683 

the  aspirator-syringe,  iii.  423 

on  distoma,  ii.  519 

Haemato- globulin,  i.  547 

the  curette,  iii.  421 

on  dracunculus  medinensis,  ii.  537 

Hajmatoidin,  i.  550  (Fig.) 

the  depressor,  iii.  420 

on  filaria  sanguinis  hominis,  iii.  156 

crystals  of,  iv.  791  (Fig.) 

the  endoscope,  iii.  432 

on  hsematozoa,  iii.  455 

in  urinary  calculi,  ii.  857 

the  microscope,  iii.  423 

on  nematodes,  v.  132 

Haematoma,  ii.  285 

the  probe  and  sound,  iii.  403 

on  oestrus,  v.  291 

aspiration  for,  i.  390  ■ 

the  speculum,  iii.  419 

on  parasites,  v.  516 

auris,  i.  447  (Fig.) 

the  tenaculum,  iii.  421 

on  parasites  of  the  kidney,  iv.  398 

of  the  orbit,  ii.  813 

vaginal,  iii.  416 

on  pentastoma,  v.  567 

of  the  vulva,  vii.  698 

vesical  touch,  iii.  418 

on  pulex  penetrans,  vi.  83 

Haematometra  with    atresia    of    ex- 

V7ith instruments,  iii.  419 

on  vertigo,  vii.  639 

ternal  OS,  vii.  465  (Fig.) 

without  instruments,  iii.  415 

Hackmatack,  iv.  380 

Haematomyelia,  vi.  557 

Gynaecology,  massage  in,  iv.  667 

Haddock  liver,  ii.  221 

Haematophilia,  iii.  461 

Gynocardia  odorata,  ii.  77 

Haeckel's  names  of  encephalic  seg- 

Haematoporphyrin, i.  550 

Gynocardic  acid,  ii.  77 

ments,  viii.  114 

Haematosalpinx,  iii.  37 

Gypsum,  i.  747 

Hsemacytometer  of  Gowers,  i.  544 

Haematosis,  suspension  of,  i.  387 

Gyral  isthmus,  viii.  159 

Haemal  body  cavity,  viii.  110  (Pig.) 

Haematoxylin,  iv.  579 

Gyrate  erythema,  ii.  722 

Haematemesis,  iii.  447* 

for  staining  tissues,  iii.  676 

Gyre,  viii.  154 

and  haemoptysis,  differential  table. 

Hfematoxylon     campeohianum,    iv. 

callosal,  viii.  152 

iii.  449 

578  (Fig.)  ;  vi.  390 

fronto-marginal,  viii.  153 

blindness  after,  i.  536 

Haematozoa,  iii.  455* 

inflected,  viii.  154 

definition,  iii.  447                   '. 

Haematuria.  iii.  455*  ;    iv.  811  ;  vii. 

insular,  viii.  152 

diagnosis,  iii.  448 

436,  437 

intercentral,  viii.  159 

etiology,  iii.  447 

in  cancer  of  the  kidney,  iv.  394 

medifrontal,  viii.  153 

from  extra-gastric  causes,  iii.  448 

in  cystitis,  i.  518 
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Hsematuria  (continued) : 

Haemorrhage  (continued) : 

Haemorrhage  (continued) : 

in  vesical  calculus,  i.  516 

arrest  of,  i.  73  ;  iii.  469  (Fig.),  477; 

pancreatic,  v.  470 

intermittent  or  paroxysmal,  iii.  458 

vi.  673 

parenchymatous,  iii.  468 

Ha^min,  i.  550  (Fig.) 

by  acupressure,  i.  73  ;  iii.  471 

periodic,  v.  595 

Hsemoohromogen,  i.  550 

by  cold,  iii.  470 

post-partum,  iv.  347  ;  vi.  73 

Haemocliromometer   of  Melassey,   i. 

by  compression,  i.  357  (Fig.) 

compression  of  abdominal  aorta 

548  ;  iv.  784  (Fig.) 

by  forcipressure,  iii.  471 

in,  i.  358 

Haemoglobin,  i.  547  (Fig.) 

by  heat,  iii.  470 

prevention   of,  in  amputation,   i. 

action  of  nitric  oxide  on,  i.  549 

by  iron  salts,  iv.  229 

147 

deficiency  of,  in  ansemia,  ii.  170 

by  ligature,   iii.  471.     See  also 

primary,  iii.  468 

in  muscular  tissue,  v.  71 

under  Arteries. 

puerperal,  vi.  73 

in  urine,  iii.  457  ;  vii.  421,  426,  428 

by  styptics,  iii,  470  ;  vi.  672 

regeneration     of     red    corpuscles 

spectrum  of,  i.  549  (Fig.);  vi.  530 

by  the  actual  cautery,  iii.  470 

after,  i.  176 

(Fig.) 

by  torsion,  iii.  470 

secondary,  iii.  468 

Hsemoglobinaemia,  i.  570 

arterial,  iii.  472 

sources  of,  iii.  468 

Hsemoglobinuria,  iii.  457*  ;  vii.  436, 

articular,  viii.  342 

spinal  meningeal,  vi.  565 

438 

blindness  following,  i.  536 

styptics  in,  iii.  470  ;  vi.  673. 

anatomical  characters,  iii.  459 

capillary,  iii.  472 

symptoms  of,  ii.  169 

causes,  iii.  457 

cerebral,    and  brain   tumor,    diag- 

tendency to,  in  dengue,  ii.  397 

clinical  history,  iii.  458 

nosis  of,  i.  679 

torsion  in,  iii.  470 

definition,  iii.  457 

cerebral,  etiology,  i.  623 

•  transfusion  after,  vii.  318 

diagnosis,  iii.  460 

in  whooping-cough,  vii.  751 

urethral,  in  gonorrhoea,  iii.  358 

etiology,  iii.  460 

pathological  anatomy,  i.  634 

uterine,  iv.  754 

historical  notice,  iii.  458 

prognosis,  i.  627 

in  extra-uterine  gestation,  ii.  777 

in  copper  poisoning,  ii.  291 

surgical  treatment  of,  viii.  326 

tampon  for,  vii.  584  (Fig.) 

pathogeny,  iii.  459 

symptomatology,  i.  634 

venous,  iii.  472 

treatment,  iii.  461 

treatment,  i.  627 

Haemorrhagic  dysentery,  ii.  553 

Hsemophilia,  iii.  461* 

cold  in,  iii.  470 

glaucoma,  iii.  340 

definition,  iii.  461 

complicating  whooping-cough,  vii. 

hydrocele,  iii.  727 

diagnosis,  iii.  463 

751 

infarction,  ii.  667 

ecchymoses  and  petechise  in,  iii.  462 

compression  in  the  arrest  of,  i.  357 

inflammation,  iv.  29 

etiology,  iii.  461 

(Fig.)' 

inflammation  of  the  tympanum,  ii. 

external  haemorrhages  in,  iii.  463 

constitutional  signs  of,  iii.  468 

588 

hereditary  transmission,  iii.  461 

convulsions  in,  iii.  469 

malarial   fever  and  yellow  fever. 

history,  iii.  461 

decidual,  vi.  21 

differential  diagnosis,  viii.  65 

interstitial  haemorrhages  in,  iii.  462 

effects  of,  upon  the  blood,  i.  175 

Haemorrhaphilia,  iii,  461 

joint  affections  in,  iii.  463  ;  viii.  343 

fever  in,  iii.  469 

Haemorrhoids,  i.  370  (Fig.)  ;  iii.  472* 

medico-legal  interest  of,  ii.  385 

following  amputation,  1.  154 

after-treatment,  iii.  477 

morbid  anatomy,  iii.  462 

following  shot  injuries,   capillary. 

cautery  in  the  treatment  of,  i.  373 

pathology,  iii.  463 

viii.  33 

diagnosis,  iii.  473, 475 

prognosis,  iii.  463 

causes,  viii.  34 

disqualifying   for   enlistment,    ii. 

symptoms,  iii.  463 

ligation  for,  viii.  25 

750 

synonyms,  iii.  461 

of  arteries,  viii.  19,  21 

electrolysis  in  the  treatment  of,  ii. 

treatment,  iii.  463 

of  veins,  viii.  31,  26 

656 

Haemophthisis,  i.  187 

parenchymatous,  viii.  23 

etiology  of,  iii.  473 

Haemoptysis,  iii.  463* 

primary,  viii.  21 

external,  i.  370  (Fig.) ;  iii.  473 

after-treatment,  iii.  468 

proportion  of  primary  bleedings. 

indications  for  operation  in,  i.  371 

and  haematemesis,  differential  diag- 

viii. 19,  21 

injection  in  the  treatment  of,  i.  271 ; 

nosis  of,  iii,  449 

secondary,  viii.  23 

iii.  475 

bronchial  haemorrhage,  iii.  464 

time  of  occurrence,  viii.  23 

internal,  i.  370  ;  iii.'  474 

definition,  iii.  463 

treatment,  viii.  24 

ligature  in  the  treatment  of,  i.  271  ; 

diagnosis,  iii.  466 

warning  bleedings,  viii.  23 

iii.  476 

endemic,  ii.  519 

following  tonsillotomy,  vii.  143 

operation   by  clamp  and  cautery. 

etiology,  iii.  464 

forcipressure  in,  iii.  471 

iii.  476 

exciting  causes,  iii.  464 

from  the  ear,  ii.  622 

preventive  treatment,  iii.  473 

from  fright,  iii.  50 

a  symptom  of  polypus,  ii.  611 

radical  cure  of,  i.  271 

haemorrhage  from  cavities,  iii.  464 

general  treatment  of,  iii.  469 

resulting  from  constipation,  ii.  280 

high  altitudes  contra-indicated  in. 

heal  in,  iii.  470 

strangulated,  treatment  of,  iii.  476 

ii.  195 

in  idiopathic  anaemia,  i.  181,  184 

treatment  of,  i.  271  ;  iii.  475 

in  cardiac  disease,  iii.  465 

in  necrosis,  v.  129 

varieties  of,  iii.  473 

in  diseases  of  the  bronchial  glands, 

in  syphilitic  disease  of  the  middle 

Haemostasis.     See  Hemorrhage,   ar- 

iv. 585 

ear,  viii.  280 

rest  of. 

in  pulmonary  phthisis,  v.  603 

in  the  etiology  of  epilepsy,  ii.  705 

Haemostatics,  iii.  477* 

morbid  anatomy,  iii.  464 

in  the  orbit,  v.  361 

Hagenaria  abyssinica,  iv.  318  (Fig.) 

physical  signs,  iii.  466 

in  the  spinal  cord,  vi.  557 

Hair,  viii.  468  (Fig.) 

predisposing  causes,  iii.  464 

in  traclieotomy,  vii.  179 

color  of,  in  color-blindness,  ii.  244 

prodromal  symptoms,  iii.  465 

in    wounds    of    the    extremities. 

cortex,  viii.  470 

prognosis,  iii.  466 

forced  flexion  for  the  control 

cosmetics  employed  to  beautify,  ii. 

sequelae,  iii.  466 

of,  i.  359 

309 

symptomatology,  iii.  465 

intermediary,  iii.  468 

cuticula,  viii,  470 

treatment,  iii.  467  ;  v.  667 

into  the  labyrinth,  i.  431 

diseases  of,  iii,  477*  (Fig.) 

Haemorrhage,  iii.  468*  (Fig.) 

into  the  pericardial  sac,  v.  574 

external  root-sheath,  viii.  471 

accidental,  during  labor,  iv.  346 

into  the  walls  of  the  heart,  iii.  567 

graying  of,  i.  750  ;  iii.  50 

actual  cautery  in,  iii.  470 

intra-muscular,  v.  55 

growth  of,  in  children,  ii.  95 

acupressure  in,  i.  73  ;  iii.  471 

iron  in  the  arrest  of,  iv.  329 

Henle's  layer,  viii.  471 

after  tooth-extraction,  vi.  767 

ligature  in,  iii.  471  ;  viii.  35.    See 

Huxley's  layer,  viii.  471 

after  uvulotomy,  vii.  506  (Fig.) 

also  under  Arteries. 

inner  root -sheath,  viii.  470 

amblyopia  and  amaurosis  in,  vii. 

local  arrest  of,  iii.  470' 

lesions  of,  in  dermatitis  exfoliativa. 

670 

ocular,  ii.  797 

ii.  409 
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Hair  (continued)  : 

in  dermatitis  papillaris  capillitii, 
ii.  413 

loss  of,  i.  122 

medulla,  viii.  470 

removal  of,  by  electrolysis,  ii.  657 

root-sheaths,  viii.  470 

sheaths,  viii.  470 

sudden  blanching  of,  i.  750  ;  iii.  50 

syphilitic  diseases  of  the,  vi.  719 

Tvhitening  of,  from  fright,  iii.  50 
Hair-bulb,  viii.  469 

relation   of,    to    the   adipose    col- 
umns, ii.  251 
Hair-cells  of  the  ear,  function  of,  iii. 

544 
Hair-dyes,  ii.  309 

Hair-follicle,  histology  of   the,  viii. 
469  (Fig.) 

retention  cj'sts  of,  i.  410  (Fig.) 
Hairiness,  abnormal,  iii.  656  (Fig.) 
Hake  liver,  ii.  221 
Half  bath.  i.  465 
Halifax,  climate  of,  v.  349 
Halitosis,  causes  of,  i.  695 
Hall  (Tyrolese  Austria),  iii.  480* 
Hall  (Upper  Austria),  iii.  480* 
Hall  (Wurtemberg),  iii.  480* 
Haller,  venous  circle  of,  in  the  mam- 
ma, i.  686 
Hall's  (Marshall)  method  of  artificial 

respiration,  i.  378 
Hallucinations  and  illusions,  iii.  481* 

causes  of,  iii.  482 

definition,  iii.  481 

in  chorea,  ii.  139 

in  general  paresis,  iv.  107 

in  the  insane,  i.  428  ;  iv.  59 

medico-legal  bearings  of,  iii.  483 

of  hearing,  i.  428  ;  iii.  481 

of  muscular  sense,  iii.  482 

of  sight,  iii.  481 

of  smell,  iii.  482 

of  taste,  iii.  482  ;  vi.  740 

of  touch,  iii.  482 

theory  of,  iii.  483 
Hallux  dolorosus,  viii.  556 

flexus,  viii.  556 

rigidus,  viii.  556 

valgus,  iii.  484* 
Haloids,    methyl    and    ethyl    com- 
pounds of,   physiological   ac- 
tion of,  ii.  349 
Halstead  folding  litter,  iii.  140  (Fig.) ; 

vii.  234  (Fig.) 
Hamamelis  virginica,  vii.  783  (Pig.) 
Hamann's  acid  carmine  solution,  iii. 

675 
Hamilton,  Allan  McLane,  on  arthro- 
pathies of  neurotic  origin,  i. 
378 

on  chorea,  ii.  138 

on  dead  fingers,  ii.  362 

on  epilepsy,  ii.  701 

on  exophthalmic  goitre,  ii.  763 

on  facial  hemiatrophy,  iii.  16 

on  glossy  skin,  iii.  347 

on  myxcsdema,  v.  98 

on  reaction  of  degeneration,  vi.  148 

on  tabes  dorsalis,  vi.  585 
Hamilton,  John  B.,  on  gangrene,  iii. 

297 
Hamilton's    double  side  splint,   iii. 
351  (Fig.) 

dynamometer,  ii.  545 
Hammer  (of   the  tympanum),  anat- 
omy of,  vii,  338  (Fig.) 
Hammer-toe,  viii.  555 
Hammock  suspension,  iii.  484*  (Fig.) 


Hammond's  sesthesiometer,  i.  84 

wire  splint  for  the  lower  jaw,  iv. 
247  (Fig.) 
Hampstead,  iii.  485* 
Hamstring  tendons,  division  of,  vi. 

777 
Hamularia  lymphatica,  v.  135 
Hamulus  of  cochlea,  ii.  563 
Hancock's  amputation,  v.  198 
Hancornia  speciosa,  i.  750 
Hand,    iii.    485*    (Fig.).     See    also 
Fingers. 

acquired  deformities  of,  iii.  499 

ainhum  affecting  the,  iii.  508 

amputation  of,  i.  159  (Pig.) 
for  shot  injuries,  viii.  32 

anaesthetic  areas  in,  from  nerve  in- 
jury, iii.  494 

anatomy  of,  iii.  488,  491 

and  foot,  comparison  between,  iii. 
209 

anomalies  of  arteries,  i.  354  (Fig.) 
of  muscles,  v.  47 

applied  anatomy  of,  i.  315  (Fig.) 

artificial,  i.  377 

at  birth,  iii.  487 

bursae  of,  i.  727 

cicatricial  contractions  of,  iii.  503 

claw-,  iii.  500 

club-,  iii.  498 

comparative  anatomy  of,  iii.  486 

congenital  deformities  of,  iii.  497 

contusions  of,  i.  322 

cutaneous     distribution     of     the 
nerves  of  the,  vi.  598  (Pig.) 

deformities  of  the,  iii.  157  (Fig.), 
497*  (Fig.) 
following  arthritis  deformans,  i. 

367 
from  contractions  of  the  fingers, 

iii.  157  (Fig.),  499 
from  nerve  injur}-,  iii.  494 
from  occupation,  iii.  503 

development  of,  iii.  486 

diagnostic  indications  furnished  by 
the,  V.  683 

diseases  of,  i.  319 

dislocations  of  joints  of  the,  ii.  501 
(Fig.) 

dorsum  of,  i.  318 

eczema  of  the,  ii.  639 

expression  of  emotion  by,  iii.  495 

fasciae  of,  iii.  490 

gangrene  of,  i.  320 

hemiplegic  contractures  of,  iii.  501 

hysterical  contractures  of,  iii.  503 

in  amyotrophic  lateral  spinal  scle- 
rosis, iii.  502 

in  arthritis  deformans,  iii.  503 

in  cerebral  atrophy,  iii.  501 

in  cervical  paraplegia,  iii.  500 

in  cyanosis,  iii.  503 

in  gout,  iii.  503 

in    hypertrophic    cervical   pachy- 
meningitis, iii.  500 

in  infantile  hemiplegia,  iii.  501 

in  infantile  paralysis,  iii.  500 

in  lead  palsy,  iii.  501 

in  median  paralysis,  iii.  501 

in  multiple  neuritis,  viii.  421 

in  musculo-spiral  paralysis,  iii.  501 

in  osteomalacia,  iii.  503 

in  paralysis  agitans,  iii.  502 

in  phthisis,  iii.  503 

in  progressive  muscular  atrophy, 
iii.  500 

in  rickets,  iii.  503 

in  tetanus,  iii.  502 

in  ulnar  paralysis,  iii.  501 


Hand  (continued) : 
injuries  of  the,  i.  322 
leprosy  affecting  the,  iii.  503 
lymphatic    vessels    of,    viii.    398 

(Fig-) 

malformations  of,  i.  381 

middle,  region  of,  iii.  488 

monkey-,  iii.  500 

movements  of,  in  athetosis,  iii.  501 

muscles  of,  iii.  490 

nerves  of,  iii.  495 

of  glory,  iii.  485 

paralytic  deformities  of,  iii.  500 

physiognomy  of,  iii.  495 

position  of,  in  wrist-joint  disease, 
iii.  503 

resection  of  small  joints  of  the,  vi. 
196 

right,  use  of,  iii.  496 

scleroderma  of,  iii.  503 

seven-digit,    the    primitive    mam- 
malian type,  viii.  33 

shot  wounds  of  the,  viii.  6 

superstitions  concerning,  iii.  485 

surface  markings  of  the  palm,  iii 
489 

swan's  neck  position  of,  iii.  501 

synovial  sheaths  of,  iii.  488 

syphilis  affecting  the,  iii.  508 

the  convulsive,  iii.  493 

the  energetic,  iii.  496 

the  feeble,  iii.  495 

the  nervous,  iii.  496 

the  tonic,  iii.  496 

tendons  of,  iii.  488,  493 

wounds  of  the,  i.  328 
Hand-grasp,  power  of,  in  man,  ii.  546 
Hand-litters,  for  use  in  battle,   iii. 

140  (Fig.) 
Hanks,   Horace  T.,  on  pessaries,  v. 

618 
Hanks'  anterior  support  pessary,  v. 
618  (Fig.) 

uterine  dilator,  vii.  449  (Fig.) 
Harbin  Springs,  iii.  503* 
Hardack,  i.  505  ;  iii.  504* 
Harelip,  iii.  504*  (Fig.) 

accidental,  iii.  505 

CoUis'  operation  for,  iii.  507 

congenital  origin  of,  iii.  504 

deformities  associated  with,  iii.  504 

disqualifyingfor  enlistment,  ii.  748 

double,  iii.  505 

Hainsby's  truss  in,  iii.  508 

hereditary  transmission  of,  iii.  504 

Malgaigne's  operation  for,  iii.  506 

median,  iii.  505 
rarity  of,  ii.  179 

Mirault's  operation  for,  iii.  506 

operations  for,  iii.  505 

Phelp's  operation  for,  iii.  506 

Sedillot's  operation  for,  iii.  506 

Thomas  Smith's  operation  for,  iii. 
508 

time  for  operating  upon,  iii.  505 
Hare's  fat,  iii.  43 

Harkany  (mineral  spring),  iii.  508* 
Harlan,  George  C,  on  diseases  and 

injuries  of  the  orbit,  v.  359 
Harlequin  snake,  head  of,   vi.   167 

■  (Pig.) 
Harmony,  iii.  537 
Harness  for  physician's  horse,  vii. 

603 
Harrington,  Charles,  on  antidotes,  i. 
340 
on  poisons,  v.  760 
Harris,   Eobert  P.,   on    symphysio- 
tomy, vi.  700 
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Harrodsburg  Springs,  iii.  508* 

Harrogate,  iii.  508* 

Hartig's  wliite  mass  for  injecting,  iii. 

682 
Harting's  injecting  tank,  iii.  684 
Hartley,  Frank,   on  tliyroidectomy, 

viii.  545 
Hartshorn,  iii.  509* 
Hart's  tongue,  iii.  509* 
Hart's  well,  iii.  509* 
Harvard  microscope,  iv.  776  (Pig.) 
Harvest  bug,  European,  v.  746 
Harvest  mites,   v.  745   (Fig.) ;  viii. 

381  (Fig.) 
Harzburg,  iii,  509* 
Harzenstein's  operation,  v.  199 
Hashish,  iii.  614 

Hassell's  globe-oro-nasal  inhaler,  iv. 
38 
inhalation-chamber,  iv.  87 
Hathorn  Springs,  Saratoga,  vi.  284 
Hatters,  diseases  of,  v.  379 
Haustoria  of  mould  fungi,  vi.  327 
Hauterive,  iii.  509* 
Havana,  history  of  yellow  fever  in, 

viii.  40 
Haven,  George,  on  prolapse  of  the 

uterus,  viii.  578 
Haversian   canals,  laraellfe  and   sys- 
tems, i.  599  (Pig.) 
Haw,  black,  iii.  509* 
Hawk-moths,  v.  756 
Hawley's  food,  composition  of,  viii. 

100 
Hay  fever,  iii.  509*  ;  v.  237 
anatomical  peculiarities  of  the  nose 

in,  iii.  511 
annual  recurrence  of,  iii.  510 
bibliography  of,  v.  229 
change  of  location  in,  iii.  513 
complications  and  sequels,  v.  238 
course  of,  iii.  510 
diagnosis,  v.  338 
early  treatment   of,  necessity  for, 

iii.  511 
etiology,  v.  231 
exciting  causes  of  the  paroxysm,  v. 

235 
history  of,  v.  227 
literature  of,  iii.  514 
nature  of,  iii.  511 
nervous  theory  of,  iii.  511 
palliative  treatment  of,  iii.  513 
pathology,  v.  235 
peculiarities  of,  iii.  510 
pollen  theory  of,  iii.  511 
prognosis,  v.  238 
radical  treatment  of,  iii.  513 
symptoms,  iii.  510  ;  v.  233 
theories  of,  iii.  511 
treatment  of,  iii.  512  ;  v.  339 
Hayem's  fluid,  i.  583  ;  iv.  779 
method  of  studying  blood  plaques, 
iii.  688 
Hay's  method,  v.  198 
Hayti,  vii.  743 
Hazel-nut,  v.  355 

Head,  anomalies  of  muscles  of,  v.  35 
(Fig.) 
bones    of,    conduction    of    sound 

through,  iii.  543 
bursEe  of,  i.  735 
deep  wounds  of,  iii,  534 
delivery  of,  after  embryotomy,  iv. 

330 
in    breech    presentations,   iv.    337 

(Fig.) 
diseases  and  injuries  of,  disquali- 
fying for  enlistment,  ii.  744 


Head  (continued) : 
fascia  of  the,  iii.  34  (Fig.) 
foetal,  diameters  of,  iv.  354  (Fig.) 
gunshot. wounds  of,  iii.  534 
injuries  of,  iii.  533 

as  a  cause  of  blindness,  i.  536 

irritative  lesions  following,   iii. 
538 
lymphatic  glands  of,  viii.  392  (Pig.) 
lymphatic  vessels  of,  viii.  389 
measuring  the  circumference  of.  ii. 

352  (Fig.) 
medisection  of,  viii.  109  (Pig.),  200 
presentations,   use  of  forceps  in, 

iii.  328 
sabre  and  bayonet  wounds  of  the, 

viii.  4 
shot  wounds  of  the,  viii.  5 
superficial  wounds  of,  iii.  533 
veins  of,  anomalies  of,  vii.  606 
vertebrate,  segmentation  of,  vi.  381 
wounds  of,  iii.  533*  (Fig.)  ;  viii.  4 

during  birth,  iii.  538 

irritative  lesions  following,   iii. 
538 
Headache,  iii,  514* 
after  sunstroke,  iii.  517 
anaemic,  iii.  517 
and  facial  neuralgia,   differential 

diagnosis  of,  iii.  18 
as  a  symptom,  iii.  514 
bilious,  iii,  515 

treatment  of,  iii,  538 
diagnosis  of,  iii.  519 
diagnostic  value  of,  in  tumors  of 

the  cerebellum,  ii.  37 
dyspeptic,  iii.  515 

treatment  of,  iii.  533 
etiology  of,  iii.  518 
forms  of,  iii.  514 
from  bad  ventilation,  iii.  516 
from  indigestion,  ii.  458 
from  study,  iii.  516 
from  worry,  iii.  516 
hysterical,  iii.  517 
in  astigmatism,  iii.  517 
in  Bright's  disease,  iii.  517 

treatment  of,  iii.  533 
in  cerebral  abscess,  viii.  214 
in  cerebral  diseases,  iii.  517 

treatment  of,  iii.  533 
in  cerebrospinal  meningitis,  ii.  46 
in  childhood,  iii.  516 

treatment  of,  iii.  522 
in  chlorosis,  iii.  517 
in  cholera,  ii.  139 
in  constipation,  iii.  517 
in  diseases  or  injuries  of  the  skull, 

iii.  517 
in  fever,  iii.  517 

treatment  of,  iii.  531 
in  meningitis,  iii.  516,  517 
in  ocular  troubles,  iii,  517 
in  spinal  cord  diseases,  iii.  517 

treatment  of.  Iii,  533 
in  syphilis,  iii,  517 
in  tubercular  meningitis,  iii.  516 
in  tumors  of  the  brain,  i,  668 
in  uterine  disease,  iii.  517 
inveterate,  surgical  treatment  of, 

viii.  337 
malarial,  iii.  516 
menstrual,  treatment  of,  iii.  533 
migraine,  iv.  813 
nervous,  iii.  516 

treatment  of,  iii.  533 
neuralgic,  iii.  517 

treatment  of,  iii.  533 
pathology  of,  iii.  518 


Headache  (continued)  : 
periodical,  iii.  514  ;  v.  158 

treatment  of,  iii.  530 
premonitory  symptoms,  treatment 

of,  iii.  531 
rheumatic,  iii.  516 
sick,  iii.  514  ;  v.  158 

treatment  of,  iii.  530 
varieties  of,  iii.  514 
Head-kidney,   development    of  the, 

.  iii.  179 
Healing  Springs,  iii.  528* 
Health,  effects  of  athletic  sport  upon, 
ii,  760 
laws,  iii.  528*.     See  also  Sanitary 
inspection;  Sanitary  inspectors; 
Trades,  offensive  ;  Quarantine. 
soils  in  their  relation  to,  vi.  494 
Health-resorts,   iii.  529*      See  also 

Climate. 
Healthfulness  of  localities,  vi.  498 
Hearing,  after-,  iii-  545 
as  an  aid  in  the  judgment  of  direc- 
tion, ii.  477 
association  of  color  with,  iii.  546 
cortical  centre   of,   i,  439  ;  ii.   34 
(Fig.) :  iii.  546  ;  viii.  203  (Fig.) 
defects  of,  in  the  color-blind,  ii.  344 
definition  of,  iii.  536 
disorders  of,  from  disease  of  the 
auditory  nerve,  i.  437 
from  localized  brain  disease,  i. 
427 
disturbances  of,  in  tumors  of  the 

brain,  i.  676 
double,  iii.  546 
duration  of  sound  perception,  iii. 

545 
effect  of  age  upon,  iii.  546 
of  climate  upon,  iii.  546 
of  evolution  upon,  iii,  546 
of  heredity  upon,  iii.  546 
function  of  air  in  the  tympanum 
in,  iii.  543 
of  the  auditory  nerve  in,  iii.  544 
of  the  auricle  in,  i.  444  ;  iii.  541 
of  the  cochlea  in,  iii.  544 
of  the  Eustachian  tube  in,  iii. 

543 
of  the  external  auditory  meatus 

in,  iii.  541 
of  the  external  ear  in,  i.  444  ;  iii. 

541 
of  the  hair  cells  in,  iii.  544 
of  the  labyrinthine  fluid  in,  iii. 

544 
of  tli,e  membrana  basilaris  in,  iii. 

544 
of  the  membrana  tectoria  in,  iii. 

544 
of  the  membrana  tympani  in,  iii. 

542 
of  the  membrane  of  the  fenestra 

rotunda  in,  iii.  544 
of  the  ossicula  in,  iii.  543 
of  the  otoliths  in,  iii.  544 
of  the  rods  of  Corti  in,  iii.  544 
of  the  semicircular  canals  in,  iii. 

544 
of  the  stapedius  muscle  in,  iii. 

544 
of  the  tensor  tympani  muscle  in, 
iii.  543 
hallucinations  of,  iii.  481 

in  the  insane,  i.  428 
influence  of  occupation  upon,  iii. 

546 
loss  of.     See  Deafness. 
mechanism  of,  ii.  385  ;  iii.  541 
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Hearing  (continued)  : 

Heart  (continued) : 

Heart  (continued) :                 , 

permanent  alterations  in,  produced 

disease  of,  and  chorea,  association 

In  the   military  service,  iii.  OTS* 

by  the  use  of  quinine  and  sali- 

of, ii.  139 

(Fig.) 

cylic  acid,  i.  430 

blindness  from,  i.  537 

sympathetic  disturbance  of,  in  dys- 

physiology of,  iii.  536*  (Fig.) 

climates  suitable  for  the  treat- 

pepsia, ii.  457 

reflexes  connected  with,  iii.  545 

ment  of,  iii.  534 

sympathetic  plexus,  viii.  509 

subjective  sensations  of  sound,  iii. 

dangers  of  inhalations  of  com- 

symptoms of  abscess  of,  iii.  573 

545 

pressed  or  rarefied  air  in,  iv.  40 

of  aneurism  of,  iii.  547 

testing  the,  ii.  573 

disqualifying  for  enlistment,  ii. 

of  atrophy  of,  iii.  548 

by  tuning-forks,  vii.  332 

749 

of  cancer  of,  iii.  570 

through  the  bones  of  the  head,  iii. 

dropsy  in,  ii.  534 

of  dilatation  of,  iii.  553 

542 

dyspnoea  in,  ii.  561 

of  displacements  of,  iii.  556 

unilateral,  iii.  546 

from  pregnancy,  vi.  14 

of  endocarditis,  viii.  292 

why  better  in   a  noise,  with  the 

from  scarlet  fever,  vi.  313 

of  fatty  degeneration  of,  iii.  558 

deaf,  ii.  589 

haimoptysis  in,  iii.  465 

of  fatty  infiltration  of,  iii.  559 

Heart,  abscess  of,  iii.  572 

in  rheumatism,  vi.  211 

of  fibroid  disease  of,  iii.  563 

and  great  vessels,  transposition  of. 

in  the  etiology  of  cirrhosis,  ii.  175 

of  hydatids  of,  iii.  567 

vii.  248 

ophthalmoscopy  in,  v.  318 

of  hypertrophy  of,  iii.  568 

anomalies  of  veins  of,  vii.  604 

relation  of,  to  lymph  stasis,  viii. 

of  inflammation  of,  iii.  570 

aneurism  of  the,  iii.  547* 

85 

of  pysemic  abscess  of,  iii.  572 

aneurism  of  valves,  iii.  548* 

valvular,  pulse  of,  vi.  91 

of  rupture  of,  iii.  573 

apparent  enlargement  of,  iii.  569 

water  treatment  of,  i.  464 

of  softening  of,  iii.  573 

as  a  blood-propelling  agent,  i.  559 

displacements  of,  iii.  555*  ;  vii.  76 

of  syphiloma  of,  iii.  580 

atrophic  dilatation  of,  iii.  553 

effects  of  alcoliol  upon,  i.  108 

of  thrombosis  of,  iii.  582 

atrophy  of,  iii.  548* 

of  ether  upon,  ii.  724 

of  valvular  disease,  iii.  586 

auscultation  of  the,  ii.  86 

endocarditis,  viii.  288 

of  wounds  of,  iii.  592 

mechanism  of,  i.  559 

excentric  hypertrophy  of,  iii.  567 

syphilitic  disease  of  the,  vi.  725 

brown  atrophy  of,  iii.  557 

experiments  with  local  stimuli  of. 

syphiloma  of,  iii.  580* 

cancer  of,  iii.  570 

i.  560 

thrombosis  of  (heart-clot),  iii.  580*  ; 

changes  in,  associated  with  thoracic 

failure  in  chloroform  narcosis,  ii. 

vii.  89 

aneurism,  i.  223 

104 

treatment  of  abscess  of,  iii.  572 

associated  with  idiopathic  anje- 

fatty  degeneration  of,  iii.  557* 

of  aneurism  of,  iii.  547 

mia,  i.  182 

fatty  infiltration  of,  iii.  558* 

of  atrophy  of,  iii.  548 

in  form  of,  i.  559  (Fig.) 

fibroid  disease  of  the,  iii.  559* 

of  cancer  of,  iii.  570 

in  position  of,  i.  560  (Fig.) 

functional  disorders  of  the,  iii.  564* 

of  dilatation  of,  iii.  555 

concentric  hypertrophy  of,  iii.  567 

graphic  record  of  apex-beat,  vi.  95 

of  displacements  of,  iii.  557 

condition  of,  in  diphtheria,  ii.  471 

(Fig.) 

of  endocarditis,  viii.  295 

congenital  malformation  of,  ii.  850 

haemorrhage  into  the  walls  of,  iii. 

of  fatty  degeneration  of,  iii.  558 

depressants  of,  i.  783 

567* 

of  fatty  infiltration  of,  iii.  559 

diagnosis  of  aortic  regurgitation. 

hydatids  of,  iii.  567* 

of  fibroid  disease  of,  iii.  564 

iii.  586 

hypertrophic  dilatation  of,  iii.  553 

of  functional  disorders  of,  iii.  566 

of  aortic  stenosis,  iii.  586 

hypertrophy  of,  iii.  567* 

of  hydatids  of,  iii.  567 

of  abscess  of,  iii.  572 

impulse-beat  of,  i.  560 

of  hj'pertrophy  of,  iii.  569 

of  aneurism  of,  iii.  547 

in  motion,  photographs  of,  iii.  571 

of  inflammation  of,  iii.  570 

of  atrophy  of,  iii.  548 

inflammation  of,  myocarditis,  Iii. 

of  irritable,  iii.  566 

of  cancer  of,  iii.  570 

570* 

of  pysemic  abscess  of,  iii.  573 

of  congenital  valvular  lesions. 

irritable,  i.  329 

of  rupture  of,  iii.  573 

iii.  589 

lesions  of,  in  diabetes,  ii.  421 

of  softening  of,  iii.  573 

of  dilatation  of,  iii,  554 

limits  of,  vii.  68 

of  strain  of,  iii.  579 

of  displacements  of,  iii.  557 

lymphatic  vessels  of,  viii.  405 

of  syphiloma  of,  iii.  580 

of  endocarditis,  viii.  293 

malignant  growths  of,  iii.  570* 

of  thrombosis  of,  iii.  582 

of  fatty  degeneration  of,  iii.  558 

mechanism  of,  i.  563 

of  valvular  diseases,  iii.  590 

of  fatty  infiltration  of,  iii.  559 

movements  of,  iii.  571*  (Fig.) 

of  wounds  of,  iii.  592 

of  fibroid  disease  of,  iii.  563 

murmurs,  functional,  diagnosis  of. 

valves  and  orifices  of,  congenital 

of  functional  disorders  of,  iii.  565 

iii.  566 

and  acquired  diseases  of,  ill 

of  hydatids  of,  iii.  567 

muscular  tissue  of  the,  v.  66  (Fig.) 

583* 

of  hypertrophy  of,  iii.  569 

nerve-supply  of,  i.  560  (Fig.) 

valves,  position  of,  vii.  68 

of  inflammation  of,  iii.  570 

origin  of  the,  iii.  180  (Fig.) 

valvular  disease  of,  cardiac  changes 

of  irritable,  iii.  565 

phj'sical    examination    of,    ii.    84 

in,  iii.  584 

of  mitral  insufficiency,  iii.  588 

(Fig.) 

cardiogram  of,  vi.  96 

of  mitral  stenosis,  iii.  551,  587 

pyaemic  abscess  of  the,  iii.  572* 

congenital,  iii.  583 

of  multiple  valvular  lesions,  iii. 

relations  of,  vii.  70 

cyanosis  in,  iii.  586 

589 

right,  valvular  disease  of,  iii.  588 

diagnosis,  iii.  586 

of  pulmonary  regurgitation,  iii. 

rupture  of,  iii.  573 

dyspnffia  in,  iii.  586 

588 

significance  of  palpitation  of,  iii. 

effects  upon  portal  system,  ill 

of  pulmonary  stenosis,  iii.  588 

565 

585 

of  rupture  of,  iii.  573 

simple  dilatation  of,  iii.  553 

etiology,  iii.  583 

of  softening  of,  iii.  573 

simple  hypertrophy  of,  iii.  567 

hepatic  changes  in,  iii.  585 

of  strain  of,  iii.  577 

simple  softening  of,  iii.  572* 

morbid  anatomy,  iii.  584 

of  syphiloma  of,  iii.  580 

slow  action  of,  iii.  565 

cedemain,  iii.  585 

of  thrombosis  of,  iii.  582 

sounds,  diagram  illustrative  of,  ii. 

pain  in,  v.  454 

of  tricuspid  insufficiency,  iii.  589 

86  (Fig.) 

prognosis  of,  iii.  590 

of  tricuspid  stenosis,  iii.  589 

reduplication  of,  iii.  566 

pulmonary  changes  in,  iii.  585 

of  valvular  lesions  of,  iii.  549,  586 

spontaneous  rupture  of,  iii.  573* 

renal  changes  in,  iii.  585 

of  wounds  of,  iii.  592 

stimuli,  local,   experiments  with,. 

symptoms  of,  iii.  586 

differential    diagnosis    of  organic 

i.  560 

treatment  of,  iii.  590 

valvular  diseases,  iii.  549* 

stimulant,  heat  as  a,  iii.  602 

work  of  the,  i.  564 

dilatation  of,  553* 

strain,  as  a  cause  of  valvular  dis- 

wounds of,  iii.  592* 

dimensions  of,  vii.  75 

ease,  iii.  584 

Heartburn,  i.  60  ;  ii.  456 
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Heart-clot,  iii.  580 

Helicotrema,  ii.  563  ;  iii.  603*  (Fig.) 

Hemipeptone,  ii.  467 

Heart's-ease,  v.  490 

Heliotropium  peruvianum,  i.  606 

in  urine,  vii.  431 

Heat  and  moisture,  application  of, 

Helix,  i.  443  (Fig.) 

Hemiplegia,  iii.  610* 

iii.  196 

aspersa,  vi.  488  (Fig.) 

following  cerebral  haemorrhage,  i. 

and  muscular  work,  v.  73 

pomatia,  vi.  488  (Fig.). 

635 

animal,  iii  592.*    See  also  Tem- 

Hellebore, American,  iii.  603* 

following  infantile  eclampsia,  ii. 

perature. 

black,  iii.  604* 

629 

as  a  diaphoretic,  iii.  603 

as  an  emmenagogue,  ii.  676 

following    lesion    of    the    corpus 

as  a  disinfectant,  ii.  479 

white,  iii.  604 

striatum,  ii.  306 

as  a  cardiac  stimulant,  iii.  603 

Helleborein,  iii.  605 

hephffistic,  v.  276 ;  vi.  36 

as  a  hypnotic,  iii.  603 

Helleborin,  iii.  605 

spinal,  vi.  583 

as  a  local  sedative,  iii.  603 

Heller's  test  for  albumin  in  the  urine. 

syphilitic,  i.  664  ;  vi.  738 

as  an  aid  in  the  judgment  of  di- 

vii. 422 

Hemiptera,  v.  750 

rection,  ii.  477 

for  bile  pigments  in  urine,  vii.  434 

Hemiseptum,  viii.  139  (Fig.) 

cauterization  by,  ii.  8 

for  blood  pigments  in  urine,  vii.  437 

Hemisphere,  cerebral,  viii.   134,  147 

centres  in  the  brain,  iii.  600 

Helmholtz's  ophthalmometer,  i.  43 

(Fig.).     See  also  Brain. 

deaths  from,  in  armies,  i.  336 

Helminthiasis,  vii.  787 

development  of,  i.  639 

effect  of,  upon  body  temperature. 

Helminthics,  i.  237*  ;  ii.  693 

Hemisystolic,  vi.  94 

iii.  596 

Helminthocorton,  v.  36 

Hemlock,  iii.  611*  (Pig.) 

upon  inflammation,  iii.  197 

Helminths,  vii.  787 

Hemlock  pitch,  v.  691 

elimination  of,  iii.  598 

Heloderma  suspectum,  vi.  167  (Fig.) 

Hemlock  spruce,  v.  691 

extreme,  a  cause  of  infant  mortal- 

venom of,'  feeble  toxic  action  of. 

Hemp,  Canadian,  iii.  613 

ity,  iv.  14 

viii.  449 

Indian,  iii.  613*  (Fig.) 

germicidal  action  of,  iii.  834 

Helvella,  iii.  370  (Fig.) 

operatives,  diseases  of,  v.  878 

in  inflammation,  iv.  31 

crispa,  iii.  381 

Henbane,  iii.  614*  (Pig.) 

in  the  etiology  of  cirrhosis,  ii.  175 

pallida,  iii.  281 

Henle,  vas  prominens  of,  ii.  566 

of  infantile  diarrhcea,  ii.  437 

Helvellae,  list  of  edible,  iii.  384 

Henle's  layer  of  the  hair-sheath,  viii. 

influence  of,  in  the  production  of 

Helweg,  triangular  tract  of ,  viii.  186, 

471  (Fig.) 

catarrh  of  the  upper  air-pas- 

484 

loop,  iv.  368 

sages,  iv.  403 

Hemeralopia  and  nyctalopia,  iii.  605* 

sheath,  v.  145  (Pig.) 

on  metabolism,  v.  266 

in  armies,  i.  331 

Henry,  Fred'k  P.,  on  Addison's  dis- 

loss of,  from  fasting,  iii.  39 

visual  field  in,  vii.  670 

ease,  i.  74 

production,  calculation  of,  iii.  597 

Hemi-albuminose  in  urine,  vii.  436 

on  blood,  i.  540 

calorimetric  observations  upon, 

Hemialbuminose,  ii.  467 

on  counter-irritants,  ii.  316 

iii.  597 

Hemianaesthesia,  vi.  394 

on  diphtheritic  paralysis,  v.  497 

cerebral  centres  for,  iii.  600 

following  cerebral  haemorrhage,  i. 

on  disorders  of  the  circulation,  ii. 

effect  of  cold  and  heat  upon,  Hi. 

625 

169 

598 

in  lesions  of  the  internal  capsule. 

on  dyspnoea,  ii.  560 

effect  of  food  upon,  iii.  598 

ii.  28 

on  hsematuria,  iii.  455 

influence     of     nervous     system 

Hemianopia,  vii.  670 

on  haemoglobinuria,  iii.  457 

upon,  iii.  599 

Hemianopsia,  ii.  324  (Fig.)  ;  iii.  607* 

on  Hodgkin's  disease,  iii.  691 

parts  concerned  in,  iii.  597 

(Fig.)  ;  vii.  670 

on  leucocythsemia,  iv.  478 

regulation  of,  iii.  599 

heteronymous,  iii.  607  ;  vii.  671 

Hensen's  disk,  v.  65  (Fig.) 

relation  of,  to  mechanical  vrork. 

localization  of  morbid  process  in. 

Hepar  adiposum,  iv.  559 

iii.  598 

vii.  672 

Hepar  sulphuris,  vi.  681 

theories  of,  iii.  596 

homonymous,   ii.    324  (Pig.);  iii. 

Hepatic  abscess  and  dysentery,  rela- 

regulation, iii.  598 

607  ;  vii.  670 

tions  of,  ii.  553 

specific,  iii.  597 

localization  of  morbid  process  in, 

colic,  iv,  563 

therapeutics  of,  iii.  603* 

vii.  672 

dulness,  area  of,  i.  3  (Pig.) 

Heat  asphyxia  among  soldiers,  i.  336 

internal,  vii,  671 

theory  of  gout,  iii.  372 

Heat-regulating     function     of     the 

lateral,  vii.  671 

veins,  anomalies  of,  vii.  611  (Fig.) 

skin,  ii.  424 

nasal,  vii.  671 

Hepatico-diaphragmaticus  muscle,  v. 

Heat-stroke,  iii.  600* 

pathological  anatomy  of,  vii.  671 

53 

Heating  of  dwellings,  vii.  618  (Eig.) 

temporal,  vii.  671 

Hepatitis,  acute,  iv.  540 

sanitary    inspection  of  apparatus 

testing  the  color  sense  in  cases  of, 

chronic  interstitial,  iv.  543  (Pig.) 

for,  vi.  374 

vii.  666 

explanation  of  pain  during  respir- 

Heaton's method  for  the  radical  cure 

uniocular,  vii.  671 

ation  in,  ii.  428 

of  hernia,  iii.  634  (Fig.) 

varieties  of,  vii.  670 

parenchymatous,  pain  in,  v.  455 

Hebephrenia,  iv.  134,  125 

vertical,  vii.  671 

suppurative,  iv.  537 

Heberden's  disease,  v.  198 

Hemiathetosis,  i.  413 

pain  in,  v.  455 

Hebra's  diachylon  ointment,  ii.  635 

Hemiatrophy  of  the  face,  iii.  16  (Pig.) 

syphilitic,  iv,  577 

Hebra's  prurigo,  v.  198 

of  the  tongue,  vii.  106 

HepliKstic  hemiplegia,  v.  276  ;  vi.  36 

Hebrews,   marriage  laws  among,  ii. 

Hemicephalus,  vii.  6  (Fig.) 

Herb  Robert,  ii.  330 

273 

Hemicerebrum,  viii.  134,  147  (Fig.). 

Herb-baths,  i.  463 

Hectometre,  iv.  751 

See  also  Brain. 

Herb-juice  cure;  iv.  736 

Hedeoma  pulegioides,  v.  566 

of  a  dicephalus,  viii.  193  (Pig.) 

Herba  cardui  benedicta,  vii.  61 

Hedera  he  ix,  vi.  293 

Hemicrania,  ii.  170  ;  iii.  514  ;  v.  158 

Herba  centauri,  ii.  30 

Hedge  mustard,  v.  77 

action  of  the  sympathetic  in,  vi.  693 

Herbs,  fresh,  tinctures  of,  iv.  700 

Hegar's  operation,  v.  199 

nitrite  of  amyl  in,  i.  573 

Hereditary  haemorrhage,  iii.  461 

Hegar-Tait  operation,  v.  199 

treatment  of,  by  tuning-fork,  vii. 

hypertrichosis,  iii.  656  (Fig.) 

Heidenhain's  carmine  solution,   iii. 

333 

syphilis,  vi.  731 

674 

Hemidesmua,  iii.  609* 

dactylitis  in,  ii.  354  (Fig.) 

Height  of  a  man,  measurement  of,  v. 

indious,  v.  735 

teeth  of,  ii.  400 

673 

Hemifornix,  viii.  138 

Heredity,  iii.  615* 

Heineman,  Henry  N.,  on  functional 

Hemiglossitis,  vii.  107,  115 

akin  to  contagiousness,  ii.  281 

disorders  of  the  heart,  iii.  564 

Hemileuca  mala,  v.  757 

apparent  influence  of,  in  epitheli- 

Helenin, ii.  649 

Hemiopia,    or    hemiopsia,     ii.    334 

oma  of  the  cervix  uteri,  viii.  563 

Helicis  major  muscle,  i.  444 

(Pig.) :  iii.  607*  (Fig.) ;  vii.  670 

early  influence  of,  in  childhood,  ii. 

Helicis  minor  muscle,  i.  444 

Hemi-paraplegia,  v.  511 

96 
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Heredity  (continued)  ; 
effects  of,  on  hearing,  iii.  546 
in  the  etiology  of  asthma,  i.  396 
of  cerebral  haemorrhage,  i.  623 
of  cleft  palate,  ii.  179 
of  club-foot,  ii.  197 
of  color-blindness,  ii.  243 
of  consumption,  ii.  192  ;  v.  662 
of  cramps,  ii.  319 
of  deaf -mutism,  ii.  365 
of  deafness,  ii.  385 
of  diabetes  mellitus,  ii.  416 
of  facial  neuralgia,  iii.  16 
of  gout,  iii.  375 
.of  harelip,  iii.  504 
of  hay  fever,  v.  232 
of  idiocy,  iv.  89 
of  ingrown  toe-nail,  iv.  35 
of  insanity,  iv.  53,  124 
of  keratitis,  ii.  296 
of  myopia,  v.  92 
of  neuralgia,  v.  153 
of  pulmonary  phthisis,  ii.  192  ; 

v.  662 
of  rickets,  vi.  326 
of  tumors,  iii.  406 
influence  of,  in  chorea,  ii.  140 
Hermaphrodism,    or   Hermaphrodit- 
ism, vii.  11,  691  :  viii.  446 
Hernia,   iii.   617*  (Fig.)  ;  viii.    296* 
(Fig.) 
Agnew's  instrument,  iii.  638 
anatomy  of,  iii.  617 
and    hydrocele,    differential    diag- 
nosis of,  iii.  730 
and    intestinal    colic,    differential 

diagnosis  of,  ii.  232 
and  lymphatic  varices,  differential 

diagnosis  between,  viii.  87 
anomalous  relations  of  the  obtura- 
tor artery  to  the  crural  ring,  i. 
355  (Fig.) 
Ball's  method  of  radical  cure  of, 

viii.  803 
Barker's  method  of  radical  cure  of, 

viii.  308 
Belmas'  method  of  treatment  of,  iii. 

633 
Bonnet's  needle  operation  for,  iii. 

631 
castration  for,  iii.  629 
complicated  by  retained  testis,  iii. 

309 
crural,  iii.  625 
De  Garmo's  syringe  for  the  cure  of, 

iii.  635 
diaphragmatic,  iii.  627 
direct  inguinal,  iii.  391,  619 
direct  method  in  the  cure  of,  iii. 

643 
disqualifying  for  enlistment,  ii.  750 
Dowell's  needle,  iii.  641 
encysted,  of  the  tunica  vaginalis, 

iii.  391 
etiology  of,  iii.  617' 
femoral,  iii.  393,  625 
surgical  anatomy  of,  iii.  398 
trusses  for,  vii.  358 
Fritz's  operation  for,  iii.  632 
Gerdy's  method  for  cure  of,  iii.  835 
golden  suture  for,  iii.   631 
Beaton's  syringe  for  cure  of,  iii.  634 
in  children,  prognosis  of,  vii.  261 
in  whooping-cough,  vii.  752 
infantile,  iii.  391 
intlamed,  iii.  620 
inguinal,  iii.  618 
coverings  of,  iii.  389 
deep  ring,  viii.  303 


Hernia,  inguinal  (continued)  : 
superficial  ring,  viii.  303 
surgical    anatomy    of,    iii.    390 

(Fig.) 
trusses  for,  vii.  256 
invagination  of   the  scrotum  for, 

iii.  635 
iodine  injections  in,  iii.  633 
irreducible,  iii.  620 
ischiatic,  iii.  627 
Jobert's  method  of  treatment  of, 

iii.  632 
Langenbeek's  forceps,  iii.  638 
Leroy  d'  EtioUes'  instrument,  iii. 

638 
local  and  general  remedies  for,  iii. 

629 
McBurney's    method    of    radical 

cure  of,  viii.  804 
Macewen's  method  of  radical  cure 

of,  viii.  308 
oblique  inguinal,  iii.  618 

varieties  of,  iii.  391 
obstructed,  iii.  620 
obturatoi',  iii.  626 
of  muscles,  v.  55 
of  the  diaphragm,  ii.  480 
of  the  gravid  uterus,  vi.  18 
of  the  lungs,  iv.  602 
of  the  ovary,  v.  400 
of  the  testicle,  iii.  313 
of  the  uterus,  vi.  18  ;  vii.  478 
pain  in,  ii.  281 

Pancoast's  operation  for,  iii.  634 
perineal,  iii.  627 
Pirogoff's  method  of  treatment  of, 

iii.  633 
plastic  method  for  cure  of,  iii.  635 
pudendal,  iii.  637 
radical  cure  of,  iii.   627,  628 ;  viii. 

303  (Fig.) 
Redfern  Davis'  instruments,  iii.  637 
reducible,  iii.  620 

radical  cure  of,  iii.  638*  (Fig.) 
reduction  of,  by  operation,  iii.  628 

by  taxis,  iii.  631 
Riesel's  method  of  radical  cure  of, 

viii.  303 
Riggs'  seton  operation  for,  iii.  639 
Rothmund's  instrument,  iii.  637 
royal  suture  for,  iii.  680 
scarification  for,  iii.  630 
seton  operation  for,  iii.  639 
Sotteau's  modification  of  Wiitzer's 

method  of  treatment  of,  iii.  637 
Spanton's  strephotome,  iii.  641 
strangulated,  iii.  620 
aspiration  in,  i.  390 
necessity  of  opening  the  sac,  viii. 

296 
pain  in,  v.  455 
reduced  by  fright,  iii.  51 
signs  of  death  of  the  gut,  viii.  397 
treatment  of,  viii.  296 
treatment  of  dead  gut,  viii.  398 
subcutaneous  suture  of  rings  for, 

iii.  640 
symptoms  of,  iii.  617 
treatment  of,  iii.  637,  638  ;  vii.  354 
trusses  for,  iii.  627  ;  vii.  254  (Fig.) 
umbilical,  i.  13  ;  iii.  636 

trusses  for,  vii.  858 
vaginal,  iii.  637  ;  vii.  698 
Valette's  instrument,  iii.  638 
Van  Best'^  subcutaneous  suture  of 

the  rings  for,  iii.  640 
ventral,  iii.  636 
Warren's  syringe  for  the  cure  of, 

iii.  684 


Hernia  (continued) : 

White's  instrument,  iii.  639 
Wood's  operation  for,  iii.  640 
Wiitzer's  instruments,  iii.  637 
Zeis's  needle,  iii.  636 
Hernia  cerebri,  ii.  679  ;  iii.  527  ;  viii. 
344 
and  cephalhaematoma,  differential 
diagnosis  of,  Ii.  31 
Herniotomy,  iii.  622  (Fig.)  ;  viii.  297 
Herophili  torcular,  viii.  122  (Fig.),241 

anomalies  of,  vii.  607 
Herpes,  iii.  643* 
circinatus,  vii.  97 

contagiosus  varioliformis.   See  Im- 
petigo contagiosa,  iv.  3 
corneae,  ii.  395 
facialis,  iii.  643* 
gestationis,  ii.  410 
impetiginiforrais,  ii.  410 
in  cerebro-spinal  meningitis,  ii.  46 
in  intermittent  fever,  iv.  146 
iris,  ii.  722 

of  the  throat  and  diphtheria,  dif- 
ferential diagnosis  of,  ii.  473 
of  the  tongue,  vii.  108 
of  the  vulva,  vii.  692 
prseputialis,  iii.  644 
progenitalis,  iii.  644* 
diagnosis  of,  from  simple  chan- 
cre, ii.  63 
pruriginosus,  ii.  410 
zoster,  iii.  645'*  (Fig.) 
and  eczema,  differential  diagno- 
sis of,  ii.  634 
facial  paralysis  associated  with, 
iii.  22 
Herrick,  S.  S.,  on  contagion  and  in- 
fection, ii.  280 
on  heredity,  iii.  615 
on  obesity,  v.  272 
on  pneumonia,  iv.  589 
on  puberty,  vi.  69 
on  railway  medical  service,  vi.  140 
on  seminal  incontinence,  vi.  385 
Herring-brine,     trimethylamine    in, 

vii.  258 
Hesperidin,  iv.  473  ;  v.  359  ;  vi.  255 
Hesse's  apparatus  for  air  analysis, 

iv.  773  (Fig.) 
Heteradelphs,  vii.  14 
Heterochronia,  iii.  401 
Heterodon  niger,  vi.  172 

platyrhinus,  vi.  173 
Heterogony,  viii.  445 
Heteronymous  hemianopsia,  iii.  607 ; 

vii.  671 
Heteronymy  in  anatomical  terminol- 
ogy, viii.  519,  526 
Heteropia,  i.  654;  iii.  401 
Heteroptera,  v.  751 
Heubner's  disease,  v.  199 
Heuchera,  i.  505 
Heustrich,  iii.  648* 
Hevea,  a  source  of  caoutchouc,  i. 

751 
Hewitt's  (Graily)  anteflexion  pessa- 
ry, vii.  450  (Fig.) 
rocker  pessary,  v.  619* 
Hewson's  dressing,  v.  199 
Hexapoda,  v.  750 
He.xathyridium  pinguicula,  ii.  519 

venarum,  ii.  519 
Hey's  amputation,'  v.  199 

saw,  vii.  245  (Fig.) 
Hiatus  of  Scarpa,  ii.  568 
Hibernating    animals,    cardio-pneu 

matic  movement  in,  i.  563 
Hibernation,  ii.  327 
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Hibiscus  esculentus,  iv.  642 
moschentos,  iv.  642 
syriacus,  iv.  642 
tricomum,  iv.  643 
Hiccough,  or  hiccup,  iii.  648* 
in  relapsing  fever,  Iii.  75,  78 
Hicks'  method,  v.  199 
High  altitude  health-resorts,  ii.  357 
High  altitudes,  therapeutics  of,  v.  31 
High  Rock  Spring,  Saratoga,  vi.  284 
Highgate  Springs,  iii.  649* 
Highland  Springs,  iii.  649* 
Highmore,  antrum  of,  measurements 
of,  vii.  659 
body  of,  vii.  28 
Hills,  "Wm.  B. ,  on  poisoning  by  ani- 
line, i.  232 
on  poisoning  by  antimony,  i.  245 
on  poisoning  by  arsenic,  i.  344 
on  poisoning  by  arseuiuretted  hy- 
drogen, i.  346 
on  poisoning  by  bismuth,  i.  505 
on  poisoning  by  cadmium,  i.  732 
on  poisoning  by  chromium,  ii.  155 
on  poisoning  by  copper,  ii.  291 
on  poisoning  by  gold,  iii.  355 
on  poisoning  by  iron,  iv.  230 
on  poisoning  by  lead,  iv.  462 
on  poisoning  by  manganese,  iv.  639 
on  poisoning  by  mercury,  iv.  744 
on  poisoning  by  perosmic  acid,  v. 

611 
on  poisoning  by  phosphorus,  v.  642 
on  poisoning  by  silver,  vi.  450 
on  poisoning  by  thallium,  vii.  52 
on  poisoning  by  tin,  vii.  101 
Hilton's  method,  v.  199  • 

Hind  brain,  ii.  781  (Fig.)  ;  viii.  135 
Hingston,  Wm;  H.,  on  atresia  of  the 
vagina,  vii.  573 
on  lithotrity,  iv.  518 
Hip  disease,  viii.  346  (Fig.) 
abscess  in,  viii.  348 
acetabular,  viii.  348 
amputation  for,  viii.  363 
anatomical  explanation  for  some 

of  the  phenomena  of,  iii.  653 
and  congenital   dislocation  of  the 
hip,  differential  diagnosis,  iii. 
655  ;  viii.  350 
and  infantile  paralysis,  differential 

diagnosis,  viii.  350 
and  Pott's  disease,  differential  diag- 
nosis, vi.  241 
and  sacro-iliac  disease,  differential 

diagnosis,  vi.  241  ;  viii.  350 
and  sciatica,  differential  diagnosis, 

vi.  346  ;  viii.  350 
apparatus  for,  v.  376  (Fig.) 
atrophy  in,  viii.  347,  349 
attitude  in,  viii,  .349 
clinical  history,  viii.  346 
deformity  in,  viii.  347 
determination   of  amount  of    de- 
formity, viii.  351 
diagnosis  of,  viii.  348 
differential  diagnosis  of  varieties 

of,  viii.  350 
distraction  in  the  treatment  of,  viii. 

359 
excision  in  the  treatment  of,  viii. 

363 
extension  in  the  treatment  of,  viii. 

359 
fixation  in  the  treatment  of,  viii.  359 
Hutchinson's  treatment  of,  ii.  775 
increased  articular  pressure  in,  viii. 

348 
limping  in,  iv.  503  ;  viii.  346,  348 
Vol.  viii.— 44 


Hip  disease  (continued) : 
method  of  applying  adhesive  plas- 
ter for  traction,  viii.  360 
muscular  stiffness  in,  viii.  348 
night  cries  in,  viii.  346 
pain  in,  viii.  346,  349 
prognosis,  viii.  364 
protection  in  the  treatment  of,  viii. 

361 
real  and  apparent  shortening,  viii. 

351 
senile,  viii.  353 
swelling  in,  viii.  349 
treatment,  viii.  358 
Hip- joint,  iii.  649*  (Fig.) 
affections  of,  and  about  the  differ- 
ential diagnosis  of,  viii.  350 
amputation  at,  i.  170  (Fig.) 
for  shot  injuries,  viii.  33 
anchylosis  of,    osteotomy  for,  v. 

391  (Fig.) 
blood  supply  of,  iii.  653 
bursas  of,  i.  738 
capsule  of,  iii.  651 
chronic  rheumatoid  arthritis  of  the, 
viii.  352 
treatment,  viii.  364 
congenital  dislocation  of,  iii.  653* 

(Fig.) 
development  of,  iii.  649 
diagnostic  table  of  affections  of  the, 

viii.  350 
disease  of.     See  Hip  disease. 
dislocations  of,  ii.  503  (Fig.) 
congenital,  iii.  Q5'i*  (Fig.) 
history  of  excision  of,  v.  378 
juxta-epiphyseal    osteitis    of    the, 

viii.  336  (Fig.) 
liability  of,  to  disease  or  injury,  iii. 

650 
ligaments  of,  iii.  651 
loose  cartilages  in  the,  viii.  352 
movements  of,  iii.  649 
nerves  of,  iii.  652 
resection  of,  vi.  188  (Fig.) ;  viii.  363 
after-treatment,  vi.  190 
for  anchylosis,  vi.  191 
history,  vi.  188 
indications,  vi.  189 
methods,  vi.  189 
results,  vi.  188 
sound  ligaments  of,  iii.  651 
synovitis  of  the,  viii.  352 

treatment,  viii.  864 
wounds  of,  iv.  259 
Hip-splints,  v.  376  (Fig.)  ;  viii.  360 

(Fig.) 
Hippocamp,  viii.  138  (Fig.) 
Hippocampal  fissure,  viii.  150  (Fig.) 
Hippocampus  major,  viii.  138 

minor,  viii.  142 
Hippocratic  facies,  ii.  387 

fingers,  iii.  503  (Fig.) 
Hippospongia  equina,  vi.  612 
Hippuric  acid,  vii.  414  (Fig.) 
formed  by  union  of  glycocol  and 
benzoic  acid  in  the  system,  ii. 
109 
Hippus,  vii.  59 

Hips  of  the  dog-rose,  vi.  237  (Fig.)    ' 
Hirudo  decora,  iv.  467  (Fig.) 
medicinalis,  iv.  467  (Fig.) 
ofBcinalis,  iv.  467  (Fig.) 
Hirschberg's  operation,  v.  199 
Hirsuties,  iii.  656*  (Fig.) 

gestationis,  vi.  14 
His's  embryo,  viii.  73  (Fig.) 
Histological    technique,    iii.    658* 
(Fig.) 


Historian,  medical,   duties  of  army 

surgeon  as,  iii.  137 
Hives,  vii.  441 
Hoang  nan,  v.  270 
Hock  (wine),  vii.  771 
Hodge  retroversion  pessary,  v.  616  ; 

vii.  453 
Hodgen's  suspension  splint,  iii.  240 

(Fig.)  ;  vi,  688  (Fig,) 
Hodgkin's  disease,  iii.  691*  (Fig.) 

anatomical  characters,  iii.  691 

definition,  iii.  691  ;  v.  199 

diagnosis,  iii.  694 

etiology,  iii.  694 

history,  iii.  691 

pathology,  iii.  693 

prognosis,  iii.  694 

symptoms,  iii.  692 

synonyms,  iii.  691 

treatment,  iii.  694 
Hoffman's  anodyne,  ii.  725 

green  for  staining,  iii.  677 

violet  for  staining,  iii.  678 
Hog  cholera  and  swine  plague,  dis- 
tinction between,  vi.  340 
Hog  fat,  iii.  43 
Hog  gum,  iv.  233 
Hog-nosed  snake,  vi.  173 
Hog-yards,  nuisance  from,  vii.  193 
Holden,  Edgar,  on  selection  of  lives 

in  insurance,  iv.  136 
Holly,  American,  i.  106 

European,  i.  105 
Holmgren's  test  for  color-blindness, 

ii.  246  (Fig.) 
Holoblastio  ova,  vi.  383 
Holoparonymy  in  anatomical  termi- 
nology, viii.  519 
Holston  Springs,  iii.  694* 
Holt's  method,  v.  199 
Homatropine,  i.  484,  486 

as  a  mydriatic,  v.  79 

hydrobromate  of,  i.  486 
Homburg,  iii.  695* 
Homines  sylvestres,  pilosi,  seu  hir- 

suti,  iii.  656  (Fig.) 
Homocerebrin ,  i.  617 
Homocinchonidine,  ii.  163 
Homology,    evidence    of    evolution 

from,  ii.  735 
Homonymous   hemianopsia,   ii.   324 

(Pig.);  iii.  607  ;  vii.  670 
Homonyms  in  anatomical  terminol- 
ogy, viii.  517,  538 
Homoptera,  v.  751 
Homoquinine,  ii.  163 
Homothermous  animals,  heat  of,  ii 

226 
Honesty  (plant),  v.  77 
Honey,  iii,  695* 

a  form  of  medicine,  iv.  697 

of  rose,  vi.  238 
Honey-comb,    preparation    of    wax 

from,  vii.  736 
Honey  cyst,  ii.  353 
Honey  dew,  ii.  714 
Honey-mushroom,  iii.  374  (Pig.) 
Honeysuckle,  iii,  695* 
Hoop-snake,  vi,  173 
Hooping-cough,  vii,  749 
Hopea  mierantha,  ii,  356 

splendida,  ii.  356 
Hopkins'  rongeur  forceps,  viii.  210 

(Fig.) 
Hopkinton  Springs,  iii.  696* 
Hoplocephalus  curtus,  vi.  174 
Hops,  iii.  696*  (Pig.) 
Hordeolum,  ii.  789 
Hordeum  distichon,  iv.  638 
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Horehound,  iii.  697 

Horlick's  food,  composition  of,  viii. 

100 
Horn,  anterior,  of  lateral  ventricle, 
viii.  140 
middle  or   descending,    of  lateral 

ventricle,  viii.  140 
posterior,  of  lateral  ventricle,  viii. 
140 
Horn-snake,  vi.  173 
Hornby  pessary,  v.  619  (Fig.) 
Horned  rattlesnake,  vi.  166 
Horner's  method,  v.  199 
Hornets,  v.  759  (Fig.) 
Horns,  cutaneous,  ii.  301  ;  v.  492 
of  the  auricle,  i.  446  (Fig.) 
of  the  eyelids,  ii.  804 
Horrida  cutis,  iii,  370 
Horror,  iii.  50 

Horse,  abdominal  organs  of  the,  vii. 
643,  646  (Fig.) 
anatomy  of  leg,  vii.  648 
guttural  pouches  in  the,  vii.  647 
post-mortem  examination  on  the, 

vii.  641  (Fig.) 
skeleton  of,  vii.  641  (Fig.) 
skull  of,  vii.  647  (Fig.) 
the  physicians',  vii.  603 
thoracic   organs  of   the,    vii.    645 
(Fig.) 
Horseback  exercise,  ii.  760 
Horse-fat,  iii.  48 
Horse-fly,  v.  291,  753 
Horse-hair,  introduction  of,  for  cure 

of  aneurism,  i.  213 
Horse  litters   for  army  use,  iii.  140 

(Fig.) 
Horse-mushroom,  iii.  377 
Horseradish,  iii.  697*  (Fig.)  ;  v.  77 
Horseshoe  kidne}',  i.  7 
Horse  stables,  nuisance  from,  vii.  192 
Horse-weed,  iii.  165 
Horsley's  instrument  for  fixing  the 
fissure   of   Rolando,   viii.   206 
(Fig.) 
instrument  for  separating  the  dura 
from  the  skull,  viii.  210  (Fig.) 
Hospital  boats,  iii.  146  (Fig.) 
Hospital  erysipelas,  ii.  '718 
Hospital  fever,  iii.  95 
Hospital  gangrene,  iii.  302  (Fig.) 
Hospital  railroad  cars,  iii.  153  (Fig.) 
Hospital  steward  in  the  army,  iii.  107 
Hospital  stores  in  the  U.  S.  Army, 

table  of,  iii.  110 
Hospital  surgeons,  military,  duties 

of,  iii.  129 
Hospital  tent,  iii.  107 
Hospital  train,  iii.  155 
Hospitalism,  iii.  698* 
Hospitals,  Antwerp   Civil,  plan   of, 
iii.  710 
army,  i.  332 

arrangement  of  buildings,  iii.  713 
at  Cambridge,  Mass.,  plan  of,  iii. 

711 
Barnes,   in  Washington,  plan   of, 

iii.  730 
Boston  City,  plan  of,  iii.  713 
construction  and  management  of, 

iii.  699  (Fig.) 
construction  of  wards  in,  iii.  704 
cottage-  and  convalescent-,  iii.  716 
duties  of  officers  of,  iii.  721 
first  use  of  the  term,  iii.  700 
foundation  and  materials  for, iii. 704 
furniture  and  fittings  of,  iii.  721 
general  principles  of  construction, 
iii.  708 


Hospitals  (continued)  : 
heating  of,  iii.  718 
history  of,  iii.  699 
in  America,  iii.  7C1 
in  Europe,  iii.  701 
isolating  wards  in,  iii.  710 
Johns  Hopkins,  plan  of,  iii.  706 
lighting  of,  iii.  721 
location  and  site  of,  iii.  704 
Loudon  Fever,  plan  of,  iii.  715 
management  of,  iii.  731 
Massachusetts    General,  plan    of, 

iii.  709 
Miller    Memorial,  at    Greenwich, 

plan  of,  iii.  717 
nursing  and  domestic  service  in, 

iii.  722 
organization  and  management  of, 

iii.  731 
origin  of,  iii.  700 
pavilion  system,  iii.  701 
St.  Denis,  near  Paris,  plan  of,  iii. 

708 
St.   Eloi,  at  Montpellier,  plan  of, 

iii.  707 
sanitary  inspection  of,  vi.  270 
special,  iii.  714 
Toilet  system  of  construction  of, 

iii,  707 
ventilation  of,  iii.  718 
Hot  Borate  Springs,  iii.  733* 
Hot  fomentations  in  the  treatment 

of  peritonitis,  i.  13 
Hot  Springs,  Ark. ,  iii.  733* 
Hot  Springs,  Va.,  iii.  734* 
Hottentot  apron,  vii.  691 
Hottentot,  cranial  capacitj'  of,  ii.  25 
facial  type  of,  iii.  3  (Fig.) 
fissures  of  a,  viii.  163 
Hotz's  operation,  v.  199 
Houdin's  diopsimeter,  vii.  661  (Fig.) 
Hough's  Spring,  iii.  734"" 
Hound's  tongue,  i.  606  ;  iii.  734* 
Hour-glass  contraction  of  the  uterus 
as  a  cause  of  dystocia,  iv.  331 
impediment    to   version,   vii.    633 
(Fig.) 
House.     See  Hahiiation. 

brain,  compared  to,  viii.  119 
House-drainage,  essential  conditions 

of,  vi.  266 
Household  method   of  sanitary  air 

analysis,  i.  94 
House-maid's  knee,  iii.  774  ;  v.  531 
Houstonia,  ii.  166 
Howard  hot  and   cold  springs,  iii. 

724* 
Howard's  method  of  artificial  respira- 
tion, i.  379 
Howe,  Joseph  W.,  on  diseases  of  the 
cellular  tissue,  ii.  16 
on  transfusion,  vii.  214 
Howell,    W.    H. ,   on   histology  and 
physiology  of  the  spleen,  viii. 
493 
on  physiology  of  secretion,  vi.  363 
Howship's  lacunae,  i.  602 
Hoyer's  carmine  solution,  iii.  674 
Huanaco  bark,  ii.  162 
Hubbardston  Well,  iii.  734* 
Hubbell's  wheat  food,  composition 

of,  viii.  100 
Hubertusbad,  iii.  734* 
Hueter's  definition  of  inflammation, 

iv.  30 
Human  fat,  iii.  48 
fluke,  ii.  518  (Fig.) 
milk,  composition  of,  ii.  438.     See 
also  Milk. 


Human  (continued)  : 
subject,   clinical    observations    of 
fasting  upon  the,  iii.  41 
Humerus,   contusion  of,  in  shot  in- 
juries, viii.  13 
dislocation  of,  ii.  490  (Fig.) 
deformity  of  hand  following,  iii. 
158  (Fig.) 
fracture  of,  iii.  345 

in  shot  wounds,  viii.  6 
lower  articular  end  of,  ii.  644  (Fig.) 
Humidity,  effects  of,  on  the  human 
organism,  iii.  530 
relative,  i.  93 

significance  of,  in  climatology,  ii. 
187 
Humphrey's  operation,  v.  199 
Humulus,  iii.  696  (Fig.) 
Hungarian  sisters,  vii.  16 
Hungary,  deaf-mutes  in,  ii.  364 

wines  of,  vii   771 
Hunger,  i.  295  ;  vi.  397 
Hunyadi  Janos,  iii.  724* 
Hunter,  James  B.,  on  ovariotomy,  v. 

437 
Hunterian  method   of  treatment  of 

aneurism,  i.  308 
Hunter's  canal,  viii.  .541  (Fig.) 

operation,  v.  199 
Huntington,   David  L. ,  on  wounds 

incident  to  warfare,  viii.  3 
Huntington,   George  8.,  on  applied 
anatomy  of  the  thigh,  viii.  537 
on    dissection     and     post-mortem 
wounds,  ii.  515 
Hutchinson's  inhaler,  i.  192  (Fig.) 
method  of  treating  hip  disease,  ii. 

775  ;  V.  377 
syphilitic  teeth,   ii.  400  ;    v.   199  ; 
vi.  730, 754  (Fig.) 
Huts  as  winter  quarters  for  troops, 

iii.  125 
Huxley's  layer  of  the  hair-sheath, 
viii.  471  (Fig.) 
names  of  encephalic  segments,  viii. 
114 
Hysena  acid,  i.  61 
Hyalin,  iii.  256 
Hyalin  cartilage,  i.  784  (Fig.) 
Hyalitis,  vii.  680 
Hyaloid  arterv,  vii.  679,  681 
canal,  vii.  678,  681 
membrane,  vii.  678 
detachment  of,  vii.  683 
Hyatt  filter  for  drinking-water,  vii. 

723 
Hydatid  cysts,  vii.  790 
electrolysis  in  the  treatment  of,  ii. 

656 
microscopical  examination  of,  iv. 

805  (Fig.) 
of  the  heart,  iii.  567 
of  the  kidney,  i.  30  ;  iv.  298 
of  the  liver,  i.  16  ;  iv.  548  (Pig.) 
of  the  omentum,  i.  33 
of  the  spleen,  i.  31 
Hydatid  disease  of  the  bile-ducts,  iii. 

390 
Hydatid  tapeworm,  vii.  790 
Hydatidiform  mole,  i.  33 
Hyde,  James  Nevins,  on  syphilis,  vl 

709 
Hydna,  list  of  edible,  iii.  384 
Hydnura,  iii.  270  (Fig.) 
coralloides,  iii.  280 
imbricatum,  iii.  380 
repandum,  iii.  380 
scaly,  iii.  280 
varieties  of,  iii.  380 
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Hydra,  diagram  of  nervous  system 

in,  ii.  324 
Hydractinia,  diagram  of  nervous  sys- 
tem in,  ii.  33  J 
Hydraemia,  i.  178 

following  haemorrhage,  i.  175 
Hydrsemic  dropsy,  ii.  534 
Hydramnios,  vi.  19 
Hydrangea,  ill.  734* 
Hydrargyrism,  vi.  253 
Hydrargyrum,  iv.  737  ;  vi,  103 

cum  cretn,  iv,  738 
Hydrasthros,  viii.  330  (Fig.) 
Hydrasthrosis,  viii.  330  (Fig.) 

syphilitic,  vi.  730 
Hydrastine,  vi,  360 
Hydrastis  canadensis,  vi.  860 
Hydrencephal,     a     hydrocephalous 

brain,  viii.  187 
Hydrencephalic  ciy,  ii.  48  ;  iv.  717 
Hydrencephalocele,  ii.  680  ;  viii.  344 

congenital,  treatment,  viii.  346 

occipital,  viii,  245 
Hydrencephaloid  disease,  i,  615 
Hydriodic  acid,  ill.  725* 
Hydriodic  ether,  ii.  736 
Hydroa,  ii.  722  ;  ill.  725* 
Hydrobilirubin,  i.  499 
Hydrobromic  acid,  ill,  785* 
Hydrobromic  ether,  ii.  736 
Hydrocarbons,  i,  3 

from   the   distillation   of    tar,   vi. 
738 

in  coal  gas,  ii.  315 
Hydrocatarnine,  v.  833 
Hydrocele,  iii,  316,  735*  (Fig.) 

bilocularis,  iii.  735 

chylous,  viii.  89 

circumscribed,  of  the  tunica  vagin- 
nalis,  iii,  727 

clinical  history  of,  iii.  729 

congenital,  iii.  736 

definition,  iii.  725 

diagnosis  of,  iii.  729 

electrolysis  in  the  treatment  of,  ii. 
657  ;  iii.  733 

etiology  of,  iii.  737 

excision  of  the  tunica  vaginalis  in, 
iii.  733 

frequency  of,  iii.  737 

hsemorrhagic,  Iii.  736 

in  woman,  iii.  734  ;  vii.  693 

incision  in,  iii.  733 

injection  in,  iii.  731 

Martin's  treatment  of,  iii.  731 

medical  treatment  of,  iii.  730 

multilocularis,  iii.  726 

of  the  cord,  iii.  735,  734 

of  the  hernial  sac,  iii.  725 

of  the  tunica  vaginalis,  iii.  727 

operative  treatment  of,  iii.  731 

palliative  treatment  of,  iii.  731 

prognosis  of,  iii.  730 

radical  treatment  of,  iii.  731 

setons  in,  iii.  783 

subcutaneous    division    of  tunica 
vaginalis  in,  iii.  733 

symptoms  of,  iii.  738 

tapping  in,  iii.  731 

the  fluid  of,  iii.  727 

treatment  of,  iii.  730 

vaginal,  varieties  of,  iii.  733 

varieties  of,  iii.  735 

Volkmann's  operation  for,  iii.  733 
Hydrocephalic  cry,  iv.  717 

in  cerebrospinal  meningitis,  ii.  43 
Hydrocephalocele,  ii.  680  ;  viii.  344 
Hydrocephalus,  ii.  534 

acute,  iv.  715 


Hydrocephalus,  acute  (continued) : 
tapping  the  lateral  ventricles  in, 
viii.  229 
adult,  malformations  of  the  brain 

in,  viii.  189  (Fig.) 
and  brain  tumor,  diagnosis  of,  i. 

679 
and  idiocy,  iv.  96 

as  a  cause  of  dystocia,  iv.  342  (Fig.) 
aspiration  for,  i,  391 
chronic,  iii,  735* 
congenital  and  acquired,  iii.  735 
definition  of,  iii.  735 
diagnosis,  iii,  738 
duration,  iii,  736 
etiology,  iii,  735 
internal  and  external,  iii,  735 
morbid  anatomy,  iii.  736 
of  adolescGjits  or  adults,  iii,  737 
prognosis,  iii,  738 
symptoms,  iii.  786 
theories  concerning,  iii,  736 
treatment,  iii.  738 
e  vacuo,  i.  619 
f acies  of,  v.  682 

infantile,    malformations    of    the 
brnin  in,  viii,  189  (Fig,) 
Hydrochinon,  iii.  746 
Hydrochlorate   of  ammonia,  ii.  99. 

See  Ammonium,  Chloride  of. 
Hydrochloric  acid,  iii.  738* 
as  a  digestive,  vii.  134 
caustic  action  of,  ii.  5 
germicidal  action  of,  iii,  325 
origin  of,  in  organism,  ii,  464 
secretion  of,  in  infants,  viii.  93 
Hydrochloric  ether,  ii,  726 
Hydrocollidine,  vi.  63 
Hydrocotyle,  iii.  738* 

constituents  of,  i.  334 
Hydrocyanic  acid,  ii,  79  ;  iii.  738* 
antiseptic  efficacy  of,  i.  253 
detection  of,  post-mortem,  iii.  744 
experiments  with,  iii.  739,  743 
fatal  dose  of,  iii.  741,  743 
inhalation   of,    symptoms   follow- 
ing, iii.  743 
medico-legal  questions  in  poison- 
ing by,  iii.  745 
physiological  effects  of,  iii.  739 
poisonous  effects  of,  iii.  789,  742 
post-mortem  appearances  in  poi- 
soning by,  iii.  744 
statistics  of  poisoning  by,  iii.  741 
symptoms  of  poisoning  by,  iii.  742 
tests  for,  iii.  744 
theories  of  the  action  of,  iii.  739, 

742 
therapeutics  of,  iii,  741 
toxicology,  iii.  741* 
treatment  of  poisoning  by,  iii.  743 
Hydrocyanic  ether,  iii.  746* 
Hydrogen  dioxide,  iii.  746* 
Hydrogen,  excretion  of,  v.  261 
germicidal  action  of,  iii,  335 
peroxide,  antiseptic  efficacy  of,  i. 
353 
germicidal  action  of,  iii.  335 
in  antiseptic  surgery,  i.  364 
sulphuretted,  antidotal  value  of,  i. 
343 
Hydromeningocele,  viii.  344 
Hydrometra  lateralis,  vii.  468  (Fig,) 
Hydronephrosis,  i.  30  ;  iv.  384  (Fig.), 
307 
and    pancreatic    cyst,   differential 

diagnosis,  v.  483 
causes,  iv.  284 
definition,  iv.  384 


Hydronephrosis  (continued) : 

diagnosis  of,  iv.  286 

lesions  of,  Iv.  285 

symptoms  of,  iv.  286 

the  urine  in,  iv.  286 

treatment,  iv.  386 
Hydropericardium,  ii.  534 
Hydroperitoneum,  i,  383 
Hydrophidse,  vi.  174 
Hydrophis  nigrocincta,  vi.  174 
Hydrophobia,  vi.  130 
Hydrophone,  vi.  637  (Fig.) 
Hydrophthalmos  anterior,  ii.  300 
Hydrops,  ii.  533 

articulorum,  vi.  703 

chronicus,  viii.  330  (Fig.) 
treatment,  viii,  365 

ascites,  i.  383 
lactea,  viii.  83 

asthmaticus,  i,  491 

capitis  vel  cereliri,  iii.  735 

saccatus,  v.  606 
Hydroquinone,  iii.  746* 
Hydrorrhachis  externa,  viii.  471 

interna,  viii,  471 
Hydrosalpinx,  i.  34  ;  iii.  27 
Hydrosphygmographs,  vi.  530 
Hydrotherapy,  i.  460 

in  the  treatment  of  fever,  iii.  69 
Hyeres,  iii.  747* 
Hygiene,  military,  iii.  748*  (Fig.) 

alcohol,  iii.  757 

antiscorbutics,  iii.  758 

barracks,  iii.  758 

bathing,  iii,  764 

beverages,  iii,  756 

camps,  iii.  759 

clothing,  iii.  748 

food,  iii.  753 

foot  covering,  iii.  750 

general  considerations,  iii.  764 

guard  duty,  iii.  763 

gymnastics,  iii.  764 

habitations,  iii.  758 

head  covering,  iii.  749 

marching,  iii.  762 

rations,  iii.  753 

setting-up,  iii.  763 

tents  and  camps,  iii.  759 

underclothing,  iii.  750 

uniform,  iii.  749 

water,  iii.  756 

weight  of  equipments,  arms,  etc., 
iii.  751 
Hygiene,  naval,  iii.  766*  (Fig.) 

climatic  preparations,  iii.  773 

clothing,  iii,  773 

dryness,  iii,  770 

examination  of  recruits,  iii.  766 

food,  iii.  771 

habitation,  iii.  767 

holds  and  bilges,  iii.  770 

illumination,  iii.  771 

latrines,  iii.  771 

morale  of  the  sailor,  Iii.  773 

personal  cleanliness,  iii.  773 

the  sailor,  iii.  766 

the  sick,  iii.  773 

ventilation,  iii.  768 

water,  iii.  773 
Hygiene  of  diabetes,  ii.  433 

of  infancy,  iv.  14 

of  occupation,  v,  275 
Hygienic  aspects  of  putrefaction,  vi. 

113 
Hygienic  treatment  of  dyspepsia,  ii. 
460 

of  infantile  diarrhoea,  ii,  440 
Hygienic  vinegar,  ii,  307 
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Hygrine,  li  217 

Hypermetropia  (continued) : 

Hypophysial  fossa,  viii.  108 

Hygroma,  i.  725  ;  iii.  774*  ;  vi.  773 

measurement  of,  iii.  780 

Hypophysis  cerebral,  viii.  133  (Fig.), 

diagnosis  of,  vii.  320 

objective  measurement  of,  iii.  781 

175 

of  the  orbit,  ii.  812 

relativa,  iii.  779 

development  of,  i.  638 

Hygrophorus  conicus.  iii.  883 

subjective  measurement  of,  iii.  780 

Hypopyon,  ii.  397  (Fig.) 

eburneus,  and  pratensis,  iii.  284 

totalis,  iii.  777 

complicating  iritis,  iv.  220 

Hymen,  vii.  560  (Fig.),  690 

treatment  of,  iii.  781 

Hypoquebrachine,  vi.  129 

imperforate,  vii.  576  (Fig.) 

Hypermnesia,  iv.  710 

Hypospadias,  glandular,  v.  563 

removal  of,  for  vaginismus,  vii.  589 

Hyperostosis,  definition  of,  v.  886 

penile,  v.  562 

Hymenomycetes,  iii.  269 

of  the  external  auditory  canal,  i.  423 

perineo-scrotal,  v.  563 

Hymenoptera,  v.  758 

Hyperpresbyopia,  iii.  775 

Hypostasis  as  an  evidence  of  death. 

Hyo-fascialis  muscle,  v.  88 

Hyperpyrexia,  iii.  66.     See  Fever. 

ii.  387 

Hyo-glossus  muscle,  anomalies  of,  v. 

Hypertrichosis,  iii.  656  (Fig.) 

Hyposulphites,  vi.  682 

39 

Hypertrophic  cirrhosis  of  the  liver, 

Hyposylvian  fissure,  viii.  158  (Fig.) 

Hyoid  bone,  v.  118 

i.  17 

Hypothetical  questions.     See  Mxpert 

dislocations  of,  ii.  487 

Hypertrophic  rhinitis,  ii.  1 

Evidence. 

fractures  and  dislocations  of,  iii. 

Hypertrophy  and  dilatation  of  the 

Hypoxanthin  in  milk,  v.  8 

774* 

heart,  differential  diagnosis  be- 

in urine,  vii.  414 

morphological  position  of,  vi.  4C3 

tween,  iii.  554 . 

in  the  urine  in  leukaemia,  iv.  480 

Hyo-maxillaris  muscle,  v.  39 

compensatory,  of  fibula,  in  a  case 

Hyssop,  iii.  799*      • 

Hyo-pharyngeus  muscle,  v.  633 

of  necrosis  of  the  tibia,  v.  129 

hedge,  iii.  799» 

Hyosciue,  ii  .  615 

(Fig.) 

Hysterectomy,  iii.  799* 

as  a  mydriatic,  v.  79 

connective  tissue,  of  the  heart,  ui. 

definition  of,  iii.  799 

hydrobromate,  hypnotic  action  of, 

559 

history  of,  iii.  800 

iii.  788 

muscular,  v.  57 

indications  for,  iii.  801 

Hyoscyamine,  i.  73 

of  bone,  i.  604 

infra-vaginal,  iii.  806 

as  a  mydriatic,  v.  79 

of  cellular  tissue  (myxoedema),  ii. 

kolpo-,  iii.  804 

hypnotic  action  of,  iii.  787 

30 

laparo-,  iii.  802 

hypodermatic  use  of,  iii.  794 

of  the  heart,  iii.  567 

supra-vaginal,  iii.  803 

in  belladonna,  i.  484 

diagnosis  of,  ii.  89  (Fig.) 

description  of  operation,  iii.  803 

in  the  treatment  of  chorea,  ii.  143 

of  the  liver,  i.  17 

indications  for,  iii.  804 

sulphate  of,  iii.  615 

of  the  mammae,  i.  687 

the  question  of  drainage  in,  iii.  804 

Hyoscyamus,  hypnotic  action  of,  iii. 

Hyperuresis,  v.  770 

vaginal,  iii.  804 

787 

Hyphae  of  mould  fungi,  vl  337 

description  of  operation,  iii.  805 

niger,  iii.  614  (Fig.) 

Hypnone,  iii.  787 

for  cancer  of  the  cervix,   viii. 

Hypalbuminosis,  i.  178,  568 

Hypnosis,  vi.  471 

569,  571 

Hyperacusis  in  facial  paralysis,  iii.  23 

Hypnotic  derangement,  explanation 

statistics  of,  iii.  805 

Hypersemia,  ii.  170 

of,  iii.  790 

Hysteria,  iii.  807* 

cerebral,  i.  651 

effect  of  heat,  iii.  603 

anaesthesia  in,  iii.  808 

diminution  of,  through  purgatives. 

experiments  in  animals,  iii.  789 

and  acute  myelitis,  diagnosis,  viii. 

vi.  104 

state,  description  of,  iii.  788 

4S8 

preceding  irritation,  iv.  20 

Hypnotics,  iii.  784* 

and  epilepsy,  differential  diagnosis 

pulmonary,  as  a  cause  of  haemop- 

indications for,  iii.  785 

of,  ii.  707 

tysis,  iii.  464 

mode  of  action  of,  iii.  784 

and  insanity,  iv.  113 

Hyperaemic  erythema,  ii.  720 

sulphonal,  viii.  499 

and     syringo-myelia,     differential 

Hypersesthesia,  vi.  395 

Hypnotism,  i.  451  ;  iii.  788*  ;  vi.  474 

diagnosis,  viii.  513 

hysterical,  iii.  808 

and  color-blindness,  ii.  244 

circulatory  disturbances  in,  iii.  809 

in  cerebrospinal  meningitis,  ii.  46 

definition  of,  iii.  788 

clinical  history  of,  iii.  808 

muscular,  v.  58 

mode  of  production,  iii.  788 

convulsions  in,  iii.  809 

of  the  larynx,  viii.  373 

therapeutic  use  of,  iii.  791 

definition,  iii.  807 

spinal,  vi.  543 

Hypoblast,  ii.  690 

diagnosis  of,  iii.  810 

Hyperalbuminosis,  L  568 

Hypochlorites  of  lime  and  soda,  ger- 

electrical treatment  of,  ii.  653 

Hyperalgia,  vi.  395 

micidal  action  of,  iii.  325 

etiology,  iii.  807 

of  the  larynx,  viii.  374 

Hypochondria ;  hypochondriasis,  iii. 

excretory  disturbances  in,  iii.  809 

Hyperboulia,  vii.  687 

792* 

in  pregnancy,  vi.  14 

Hyperchiria  lo,  v.  757  (Fig.) 

and  insanity,  iv.  Ill 

mental  condition  in,  iii.  809 

Hypercoele,  dorsal  part  of  epicosle. 

gastric,  iv.  Ill 

motor  disturbances  in,  iii.  808 

viii.  127  (Fig.) 

periodical,  ii.  378 

paralysis  in,  iii.  809 

Hyperemesis  of  pregnancy,  vi.  13 

Hypochondriac  regions,  i.  3 

prognosis,  iii.  810 

Hypererchesis,  v.  417 

Hypoderma  bovis,  v.  758 

secretory  disturbances  in,  iii.  809 

Hyperhypnosis,  vi.  476 

Hypodermatic  medication,  iii.  793* 

sensory  disturbances  in,  iii.  808 

Hypericum  perforatum,  vi.  344 

(Fig.)                            • 

treatment,  iii.  810 

Hyperidrosis,  iii.  775* 

Hypogastric  lymphatic  giands  and 

tuning-fork  in  the  treatment  of,  vii. 

remedies  for,  i.  368 

plexus,  viii.  402 

332 

unilateral,  action  of  the  sympathet- 

Hypogastric region,  i.  9 

Hysterical  chorea,  ii.  140 

ic  in,  vi.  693 

Hypoglossal  nerve,  ii.  331  (Fig.) ;  iii. 

colic,  ii.  232 

Hyperkinesis,  varieties  of,  ii.  286 

796*  (Fig.) 

headache,  iii.  517 

Hypermetropia  (H),  i.  50 ;   iii.  775* 

branches,  iii.  797 

hemiplegia,  iii.  611 

(Fig.) 

communications,  iii.  796 

joint  affections  (neuromimesis),  v. 

absoluta,  iii.  776,  779 

nidus  of  the,  viii.  182 

171  ;  viii.  343 

acquisita,  iii.  780 

paralysis  of  muscles  supplied  by. 

Hystero-epilepsy,   iii.   809 ;    iv.   115 

and    emmetropia,    difference    be- 

iii. 798 

(Fig.) 

tween,  iii.  775 

pathology,  iii.  797 

visual  defects  in,  vii.  670 

aphakia,  iii.  783' 

ph3'siology,  iii.  797 

Hysterorrhapby,  vii.  455  (Fig.) 

as  a  cause  of  asthenopia,  i.  391 

spasm  of  muscles  supplied  by,  iii. 

Hysterotomotocia,  iii.  811 

diagnosis  of,  iii.  780 

797 

Hysterotomy,  iii.  811* 

facultativa,  iii.  778 

HypogcEic  acid,  ii.  77 

definition  of,  iii.  811 

latent,  iii.  777 

Hypohypnosis,  vi.  473 

description  of  operation,  iii.  811 

manifest,  iii.  777 

Hypophosphites,  iii.  798* 

forms  of,  iii.  811 
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Hysterotomy  (continued) : 

Ileum,  iv.  173 

Incense,  benzoin  used  in,  i.  490 

history  of,  iii.  811 

diagnosis  of  wounds  of,  iv.  195 

Incest,  effect  upon  offspring,  ii.  374 

indications  for,  iii.  811 

Ilex  aquifolium,  i.  105 

Incineration,  i.  719 

kolpo-,  iii.  813 

opaca,  i.  106 

of  the  dead,  ii.  333 

Hystero-trachelorrhaphy,    vii.      156 

paraguaiensis,  i.  106  ;  iv.  676 

Incisor  teeth,  vi.  742,  745  (Fig.) 

(Fig.) 

verticillata,  i.  105 

Incisura  intertragica,  i.  144  (Fig.) 

vomitaria,  i.  106 

Santorini,  muscle  of,  i.  444 

Iliac  abscess,  i.  34 

Inclined  plane  in  the  treatment  of 

Iatraliptic  medicine,  Iv.  201 

Iliac   artery,  circumflex,    anomalies 

fractures,  iii.  241  (Fig.) 

Ice,  frictions  with,  in  fever,  iii.  70 

of,  i.  356 

Incompatibility,  medicinal,  iv.  8* 

sanitary  aspects  of,  vii.  7i9 

common,  anomalies  of,  i.  354 

Incomplete  dislocations,  ii.  481 

Ice-bags,  i.  466 

compression  of,  i.  358 

Incont  nence  of  urine,  ii.  697 

Ice-pacl£  in  fevers,  ii.  331 

external,  anomalies  of,  i.  356 

electrical  treatment  of,  ii.  654 

Ice  poultices,  viii.  488 

internal,  anomalies  of,  i.  355 

Incontinence,  seminal,  vi.  ?85 

Iceland  moss,  ii.  717  ;  v.  36  (Fig.) 

Iliac  lymphatic  glands  and  plexus. 

Incubation  of  micro-organisms,   iv. 

Ichorsemia,  vi.  402 

viii.  401 

766  (Fig.) 

Ichthyocolla,  iv.  331 

Iliac  regions,  i.  9 

period  of,  in  contagious  diseases. 

Ichthyoid  ancestors  of  amphibia,  ii. 

Iliac  veins,  anomalies  of,  vii.  609,  610 

ii.  283 

738 

Iliacus  minor  muscle,  v.  49 

Incus,  iii.  540  (Fig.) 

Ichthyol,  iv.  1* 

Iliacus  muscle,  anomalies  of,  v.  49 

anatomy  of,  vii.  339 

Ichthyonema,  ii.  537 

superficial,    anomalies    of,    v.    49 

India,  pride  of,  i.  457 

Ichthyosis,  iv.  1* 

(Fig.) 

India-rubber,  i.  750 

lingua;,  vii.  109 

Ilio-capsularis  muscle,  v.  49 

workers,  diseases  of,  v.  279 

Icterus,  iii.    287  ;  iv.  237.     See  also 

Ilio-inguinal  nerve,  viii.  538 

India,  school  for  deaf-mutes  in,  ii.  377 

Jaundice. 

Ilio-tibial  band  of  the  fascia  lata,  viii. 

Indian  bread  (pachyma  cocos),  iii.  281 

gravidarum,  vi.  15 

539 

Indian  corn,  ii.  301  ;  iv.  688 

gravis,  iv.  540 

Ilium,  V.  554 

Indian  Springs,  Ga.,  iv.  9* 

neonatorum,  Iv.  340 

dislocation  of  femur  on  dorsum  of, 

Indian  Springs,  Ind.,  iv.  10* 

Idaho  Hot  Springs,  iv.  1* 

ii.  503 

Indian  turnip,  vii.  833 

Ideas,  modes  of  communicating,  Ii. 

Illinois,  history  of  yellow  fever  in. 

Indianapolis  (climate  of),  iv.9*  (Chart) 

383 

viii.  43 

Indians,  American,  cranial  capacity 

Identity.     See  Evidence. 

Illicium  anisatum,  i.  334  (Fig.) 

of,  ii.  35 

Idianoia,  iv.  88 

religiosum,  i.  234 

physical  training  among    the,   ii. 

Idiocrasy,  iv.  2 

Illuminating  gas,  ii.  214 

757  (Note) 

Idiocy,  iv.  44,  88  (Fig.) 

Illusions  and  hallucinations,  iii.  481* 

Indican,  v.  263 

accidental,  iv.  92 

in  the  insane,  iv.  59 

from  oxidation  of  indol,  ii.  467 

acquired,  iv.  92 

Images,  formation  of,  in  the  eye,  i.  39 

Indices,  refractive,  of  the  media  of 

by  deprivation,  iv.  101 

Imagination,  disordered,  in  the  in- 

the eye,  i.  43 

causation  of,  iv.  89                          ' 

sane,  iv,  61 

"  Indifferent  tissue,"  ii.  444 

classification  of,  iv.  91 

Imbecility,  iv.  44,  88  (Fig.) 

Indigestion,  ii.  452 

congenital,  iv.  93 

Imbedding,  methods  of,  iii.  670  (Fig.) 

a  cause  of  colic,  ii.  231 

definition  of,  iv.  88 

Imitation  in  the  etiology  of  chorea, 

alcohol  in,  ii.  462 

developmental,  iv.  93 

ii.  141 

and  cholera,  differential  diagnosis 

eclampsic,  iv.  95 

Immunity,  racial,  theories  concern- 

of, ii.  133 

epileptic,  iv.  95 

ing,  viii.  430 

causes  of,  ii.  452 

ethnic  classification  of,  iv.  93 

Impacted  fractures,  iii.  335 

diagnosis  of,  ii,  459 

facial  expression  in,  v.  681 

Imperatoria,  constituents  of,  i.  333 

diet  in,  ii.  460 

genetous,  iv.  93 

ostruthium,  iv.  669 

in  jaundice,  iv.  238 

hydrocephalic,  iv.  96 

Imperial  draught,  v.  795 

in  the  etiology  of  dysentery,  ii.  548 

inflammatory,  iv.  101 

Imperial   granum,    composition   of. 

medicinal  treatment  of,  ii.  461 

microcephalic,  iv.  93 

viii.  100 

pathology,  ii.  459 

paralytic,  iv.  97 

Imperial  orange  agaric,  iii.  375  (Fig.) 

sympathetic  disturbances  in,  ii.  457 

pathological  anatomy,  iv.  103 

Impetiginous  eczema,  ii.  683 

svmptoms  of,  ii.  455 

resulting   from   consanguinity   of 

Impetigo,  iv.  3* 

treatment  of,  ii,  460 

the  parents,  ii.  274 

and  ecthyma,  differential  diagnosis 

Indigo,  vi,  390 

statistics  of,  iv.  89 

of,  ii.  633 

false,  vi.  390 

traumatic,  iv.  101 

annua,  i.  106 

urinary  calculi  formed  of,  ii.  259 

Idio-myasmata,  iv.  756 

contagiosa,  iv.  3* 

wild,  iv.  10* 

Idionymsin  anatomical  terminology. 

herpetiformis,  ii.  410 

Indigo-carmine  for  staining  tissues. 

viii.  517 

Impotence,  iv.  3* 

iii.  676 

Idiosyncrasy,  iv.  2* 

electricity  in,  ii.  654 

Indigofera  tinctoria,  vi.  390 

dosage  modified  by,  ii.  526 

in  diabetes,  ii.  430 

Indirect  cell-division,  ii.  15  (Fig.) 

in  regard  to  drugs,  ii.  413 

neurotic,  iii.  318 

Indirect  diuretics,  ii.  523 

Idiots,  chorea  in,  ii.  140 

Impregnation,  iv.  5*  (Fig.) 

Indogen,  vii.  416 

education  of,  iv.  103 

development  of  ova  without,  vi.' 

Indo-Germanic  races,  facial  type  of. 

fissures  of,  viii.  163 

437 

iii.  1  ^Fig.) 

growth  and'  weight  of,  iv.  103 

metallic,    of    microscopical   speci- 

Indol, ii.  467  ;  v.  262 

insanity  in,  iv.  102 

mens,  iii.  679 

germicidal  action  of,  iii.  325 

legal  status  of,  iv.  103 

of  the  ovum,  changes  following. 

in  urine,  vii.  415 

nervous  and  mental  condition  in. 

vi.  381 

Indoxyl,  v.  262 

iv.  101 

Impressions,      maternal,     argument 

Induced  electricity,  treatment  by,  ii. 

with  special  aptitudes,  iv.  101 

against,  vii.  3 

650 

Ignatia,  vi.  244 

Impulse,  cardiac,  character  of  the. 

Induration,  fibroid,  ii.  174 

Ignatius  Loyola,  cause  of  death  of, 

ii.  85 

granular,  ii.  174 

i.  4 

Inaction,  as  a  cause  Of  atrophy,  i.  416 

Indusia  of  male  fern,  iii.  65  (Fig.) 

Ignipuncture,  ii.  8 

In-and-in  breeding  of  animals,  ii.  375 

InS,  iv.  503 

Ignis  sacer,  iii.  645 

Inanition,  iii.  38.     See  also  Fasting. 

Inebriety,  cerebral  automatism  of,  L 

Ileo-csecal  intussusception,  viii.  307 

Incapacity,  civil,  ii.  176 

451 

Ileo-colitis,  iv.  183 

Incas,  bone  of  the,  vii.  786  (Pig.) 

Inedia,  iii.  38 
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Inee,  vi.  663 

Inein,  vi.  664 

Infancy,  iv.  10*.    See  also  Childhood. 

limits  of,  i.  88 
Infant  foods,  patented,  viii.  99 
Infant  hygiene,  iv.  14 
Infant  mortality,  iv.  13 
Infanticide,  i.  28 
Infantile  diarrhoea,  ii.  437 
eczema,  ii.  639 
erythema,  ii.  731 
hernia,  iii.  391  (Fig.) 
paralysis,  v.  500  ;  vi.  547.    See  also 

Paralysis,  infantile  spinal. 
tetanus,  vii.  38 
diagnosis,  vii.  39 
etiology,  vii.  38 
prognosis,  vii.  39 
treatment,  vii.  39 
Infants,  acute  arthritis  in,  viii.  345 
artificial  feeding  of,  viii.  92 
at  the  breast,  exfoliative  dermati- 
tis of,  ii.  410 
composition  of  faeces  of,  ii.  468 
dangers  of  nasal  catarrh  in,  ii.  1 
gavage  for,  viii.  102 
growth  of,  iii.  395 
hearing  in,  iii.  546 
inherited  syphilis  affecting  the  ear, 

viii.  285 
intestinal  colic  in,  ii.  232 
laryngeal   spasm  in,   ii.  287  ;   vi. 

228;  viii.  375 
physiology  of  digestion  in,  viii.  93 
preparation  of  cow's  milk  for,  viii. 

95 
selection  of  a  wet-nurse  for,  vii.  745 
size  of  abdomen  in,  i.  2 
treatment  of  colic  in,  ii.  233 
weight  of,  iii.  394 
Infarction,  hsemorrhagic,  ii.  667 

splenic,  vi.  602 
Infection,  ii.  280* 
chronic  malarial,  iv.  149 
modes  of  accidental,  vi.  342 
Infectious  diseases,  disinfectants  in, 
ii.  479 
haemoptysis  in,  iii.  464 
sanitary  inspection  in  cases  of,  vi. 
271 
Infectious  tumors,  iv.  17* 
Infertility,  vi.  623 
Infiltration,  calcareous,  i.  743 
fatty,  iii.  48  (Fig.) 
pigmentary,  v.  687  (Fig.) 
Inflammation,  iv.  18*  (Fig.) 
chronic  interstitial,  ii.  174 
counter-irritation  in,  ii.  317 
effects  upon,  of  heat  and  cold,  iii. 

197 
of  cellular  tissue,  ii.  16 
of  the  Eustachian  tube,  ii.  731 
reduced  by  cold,  ii.  229 
treatment  of,  by  diaphoretics,  ii.  424 
Inflammatory  glaiicoma,  iii.  339 
Inflation  cannulae,  iii.  659  (Fig.) 
Inflected  fissure,  viii.  152  (Fig.) 

gyre,  viii.  154  (Fig.) 
Influenza,  iv.  34* 

theories  of  origin  of,  iv.  761 
Infraction,  iii.  283  (Fig.) 
Infra-orbital  line,  in  craniometry,  ii. 

23 
Infra-spinatus  muscle,  anomalies  of, 

V.  44 
Infra-trochlear  nerve,  ii.  326 
Infringement  of  copyright.     See 
Copyright;    of  patent,  see 
Patents. 


Infundibula  vesicae,  i.  699 
Infundibulum,  viiL  132  (Fig.) 
Infusion  as  a  form  of  medicine,  iv. 
697 

compound,  of  senna,  iv.  641  ;  vi. 
389 

of  brayera,  iv.  319 

of  cinchona,  ii.  165 

of  digitalis,  iii.  233 
Ingrown  toe-nail,  iv.  35*  (Fig.) 
Inguinal  canal,  iii.  390  (Fig.) 

colotomy,  ii.  249 

hernia,  acquired  oblique,  iii.  618 

(Fig.) 
radical  cure  of,  viii.  302 
lymphatic  glands,  viii.  396  (Fig.) 
pregnancy,  ii.  775 
Inhalations,  iv.  36* 
medicated,  by  means  of  compressed 
air,  i.  83 
Inhalers  for  administering  anaesthet- 
ics, i.  192  (Fig.) 
Inhibition  of  reflexes,  vi.  157 
Inhumation,  dangers  of,  ii.  332 
Inion,  a  guiding-point  in  craniome- 
try, ii.  23 
Injecting  cannulae,  iii.  684 
Injecting,  methods  of,  in  histological 

technique,  iii.  681  (Fig.) 
Injections,    hypodermatic,    iii.     793 
(Fig.) 
rectal,  ii.  691 
in  dysentery,  ii.  554 
Injured,  transportation  of  the,  in  am- 
bulances, i.  133  (Fig.) 
In-knee,  ir.  315  (Fig.) 
Inky  agaric,  iii.  277 
Inman's  myalgia,  v.  199 
Innominate  artery,  aneurism  of,  i.  324 
anomalies  of,  i.  348 
relations  of,  vii.  72 
Innominate  vein,  anomalies  of,  vii. 

606 
Inoculation  of  animals  with  micro- 
organisms, iv.  772 
of  contagious  disease,  ii.  382 
preventive,  vi.  342 
Inogen,  v.  72 

Inosite  in  the  diagnosis  of  hydatid 
cysts,  vii.  791 
in  urine,  vii.  428 
Inowrazlaw,  iv.  41* 
Inquests,  coroner's,  ii.  303 
Insane,   affections    of    the  auditory 
nerve  in  the,  i.  429 
aural  changes  in  the,  i.  429 
brains  of  the,  sometimes  have  lin- 

gula  imperfect,  viii.  126 
civil  incapacity  of  the,  ii.  176 
examination  of  the,  iv.  72 
fissures  of  the,  viii.  163 
forcible  feeding  of  the,  iii.  53 
general  paralysis  of  the.    See  Pare- 
sis, general, 
hallucinations  in   the,  i.  438  ;  iii. 
481 
Insanity,  abulic,  iv.  58 
age  of  appearance  of,  iv.  53 
and  brain  disease,  iv.  56 
and  chorea,  association  of,  ii.  140 
and  civilization,  iv.  54 
and  general  diseases,  iv.  57 
as  a  cause  of  suicide,  vi.  676,  678 
as  a  sequela  of  dengue,  ii.  398 
cerebral  automatism  of,  i.  453 
choreic,  iv.  45 

circular,    and   hebephremia,  diag- 
nosis of,  iv.  126 
classification  of,  iv.  43 


Insanity  (continued) : 
climacteric,  iv.  47,  79* 

forms  of,  iv.  80 

pathology  of,  iv.  80 

prognosis  of,  iv.  81 

symptoms  of,  iv.  80 

treatment,  iv.  81 
diagnosis  of,  iv.  72 
diathetic,  iv.  47 
education  in  relation  to,  iv.  54 
epileptic,  iv.  45,  82* 

responsibility  in,  iv.  84 
etiology  of,  iv.  53 
facies  of,  v.  681 
feigned,  iv.  87* 
from  arrest  of  development ;  Idiocy, 

iv.  88*  (Fig.) 
from  fright,  iii.  50 
general  paresis,  iv.  49,  104* 
hereditary  predisposition  to,  iv.  53 
history  of,  iv.  41 
hyperbulic,  iv.  53 
hypochondriacal,  iv.  45,  111* 
hysterical,  iv.  45,  113* 

in  adolescents,  iv.  127 

treatment  of,  iv.  115 
in  acute  and  chronic   alcoholism, 

iv.  117* 
in  idiots,  iv.  103 
marriage  in  relation  to,  iv.  54 
masturbalory,  iv.  137 
medico-legal  aspects,  iv.  132* 
mental  phenomena  of,  iv.  59 
moral,  ii.  339  ;  iv.  45 
nosology  of,  iv.  42 
occupation  in  relation  to,  iv.  54 
of  puberty  and  adolescence,  iv.  46, 
124* 

etiology  of,  iv.  124 

frequency  of,  iv.  127 

prognosis  of,  iv.  128 

symptoms  of,  iv.  125 

treatment,  iv.  128 

varieties,  iv.  126 
optic  nerve  atrophy  and  blindness 

in,  i.  537 
organic  dementia,  iv.  139* 
pathology  of.  iv.  69 
periodical,  iv.  45 
physiological  crises  in  relation  to, 

iv.  55 
poisons  in  relation  to,  iv.  56 
post-connubial,  iv.  58 
prognosis  of,  iv.  75 
psychical  causes  of,  iv.  58 
pubescent,  iv.  46 
puerperal,  iv.  46,  130* 

definition,  iv.  130 

etiology,  iv.  131 

forms  of,  iv.  131 

frequency,  iv.  131 

prognosis  of,  iv.  131 

symptoms,  iv.  131 

treatment,  iv.  131 
relation  of  neuroses  to,  iv.  55 
senile,  iv.  47,  133* 

age  of  occurrence,  iv.  133 

diagnosis,  iv.  133 

duration  of,  iv.  134 

pathology  of,  iv.  133 

prognosis,  iv.  134 

symptoms  of,  iv.  133 

treatment,  iv.  134 
sensory  disturbances  in,  iv.  69 
sex  in  relation  to,  iv.  53 
somatic  phenomena  of,  iv.  66 
symptoms  of,  iv.  59 
syphilitic,  iv.  49,  134* 

diagnosis,  iv.  135 
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Inee. 
Intestine. 


Insanity,  syphilitic  (continued) : 
pathology,  Iv.  135 
prognosis,  iv.  136 
symptoms,  iv.  134 
treatment,  iv.  136 
the  seasons  in  relation  to,  iv.  54 
the  sexual  organs  in  relation  to,  iv. 

57 
toxic,  iv.  47 
traumatic,  iv.  49 
treatment  of,  iv.  76 
Insect  bites,  malignant  cellulitis  re- 
sulting from,  ii.  20 
Insect  powders,  v.  536 
Insects  in  the  external  auditory  canal, 
i.  436 
poisonous,  V.  741*  (Fig.) 
respiration  of,  vi.  198  (Fig.) 
Inselbad,  iv.  136* 
Insolation,  iii.  600* 
Insomnia,  vi.  471 
in  dyspepsia,  ii.  458 
in  trichinosis,  vii.  795 
treatment  of,  vi.  473 
Inspection    in    examination    of   the 
heart,  ii.  85 
maritime  and  inland  quarantine,  vi. 

371 
sanitary,  general  survey,  vi.  363 
in  cases  of  contagious  or  infec- 
tious diseases,  vi.  271 
of  cemeteries  and  burial,  vi.  370 
of   drainage  and   sewerage,   vi. 

364 
of  fire  establishments,  vi.  370 
of  food-supplies,  vi.  2G7 
of  habitations,  vi.  363 
of  hospitals  and  public  charities, 

vi.  370 
of  manufactures  and  trades,  vi. 

268 
of  mariiets,  vi.  267 
of  police  and  prisons,  vi.  270 
of  public  schools,  vi.  269 
of  public  ways  and  places,  vi.  266 
of    slaughter-houses    and    abat- 
toirs, vi.  367 
of  water-supply,  vi.  264 
principles  of,  vi.  3G1 
Inspectors,  medical,  in  the  army,  iii. 
130 
sanitary,  duties  of,  vi.  373 
qualifications  for,  vi.  863 
Inspiration,  vi.  305 
muscles  of,  ii.  313 
varieties  of,  ii.  83 
Inspiratory  dy.spnoea,  ii.  560 
Instep,  height  of,  in  different  races, 

iii.  210 
Instruction  of  deaf-mutes,  ii.  370 
Instruments  for  aural  examinations, 

ii.  573  (Fig.) 
Insula  Reilii,  viii.  160 
Insular  fi.ssure,  viii.  153  (Fig.) 

gyre,  viii.  152  (Fig.) 
Insurance,  life,  laws  of,  iv.  488 
.selection  of  lives,  iv.  136* 

diatliesis  as  a  guide  to,  iv.  139 
history  of,  iv.  136 
necessitj'  for,  iv.  1 37 
occupation  in,  iv,  142 
personal  condition  in,  iv.  140 
personal  experience  in,  iv.  141 
previous  disease  in  relation  to, 

iv.  140 
principles  of,  iv.  139 
proposition  as  to,  iv.  189 
residence  in,  iv.  143 
Integer,  fissural,  viii.  155 


Integumentum  commune,   viii.   458 

(Fig.).     See  also  Skin. 
Intelligence,  minimum  brain-weight 
compatible  with,  viii.  164 
probably    proportional    to    brain- 
weight  on  the  average,  viii.  164 
Intemperance  in  the  etiology  of  idi- 
ocy, iv.  91 
Interbrain,  viii.  132 
Interbreeding,  disadvantage  of,  viii. 

447 
Intercalatum,  locus  niger,  viii.   131 

(Fig.) 
Intercentral  gj're,  viii.  159 
Intercerebral  fissure,  viii.  147 
Interclavirle,   analogue  of,  in  man, 

ii.  178 
Intercostal   artery,   superior,   anom- 
alies of,  i.  351 
Intercostal    lymphatic     glands    and 

plexus,  viii.  406 
Intercostal  muscles,  external,  anom- 
alies of,  V.  53 
internal,  anomalies  of,  v.  53 
Intercostal  nerve,  the  great,  viii.  506 

(Fig.) 
Intercostal  neuralgia,  iv.  143* 
Interhemispheral  lissure,  viii.  147 
Interlobar  fissures,  viii.  148 
Intermandibular  suture,  iii.  5 
Intermarriage,  result  of,  in  the  pro- 
duction of  cleft  palate,  ii.  179 
Intermaxillary  bone,   treatment  of, 

in  cleft  palate,  ii.  180 
Intermedial  fissure,  viii.  133  (Fig.) 
Interment,  i.  719 
Intermittency  in  disease,  v.  592 
Intermittent  fever,  algid,  iv.  149 
amblyopia  and  amaurosis  in,  vii. 

670 
anatomical  lesions,  iii.  78 
apoplectic,  iv.  149 
choleraic,  iv.  149 
classification,  iv.  144 
comatose,  iv.  149 
definition,  iv.  144 
dysenteric,  iv.  149 
electrical  treatment  of,  ii.  654 
masked,  iv.  148 
pernicious,  iv.  148 
forms  of,  iv.  149 
treatment  of,  iv.  149 
pneumonic,  iv.  149 
simple,  herpetic  eruption  in,  iv.  146 
incubation,  iv.  145 
paroxysm  of  fever,  iv.  145 
pathological  anatomy,  iv.  146 
prophylaxis,  iv.  147 
special  symptoms  in,  iv.  146 
spleen  in,  iv.  146 
stages  of  chill,  fever,  and  sweat- 
ing, i.  145 
the  intermission,  iv.  145 
treatment  of,  iv.  147 
types  of,  iv.  144 
urine  in,  iv.  146 
Internal  capsule,  ii.  305  ;  viii.  135 

lesions  of,  ii.  28  (Fig.) 
Internal  convulsions,  ii.  387 
Internal  cutaneous  nerve,  i.  308 
Internal    ear,    anatomy   of,    ii.    563 

(Fig.).     See  also  Labyrinth. 
Internal  incarceration  and  intussus- 
ception, diagnosis  of,  viii.  332 
Internal  strangulation,  treatment  of, 

iv.  161 
Interosseous  muscles  of  the  foot,  v. 
52 
of  the  liand,  anomalies  of,  v.  48 


Interosseous  nerve,  posterior,  in  the 

forearm,  i.  311 
Interparietal  bone,  vii.  786  (Fig.) 
Interparietal  fissure,  viii.  155 
Interparoxysmal  state  in  epilepsy,  ii. 

705 
Interpterygoid  cleft,  iii.  5  (Fig.) 
Interspinale.'i  muscles,  anomalies  of, 

V.  53 
Interstitial  inflammation,  iv.  36 
Interstitial  keratitis,  ii.  296  (Fig.) 
Intertrigo,  iv.  150* 
Interval,  focal,  i.  400 
Intervertebral  ganglion,  viii.  477 
Intestinal  absorption,  mechanism  of, 

i.  33 
Intestinal  colic,  ii.  231 
Intestinal  digestion,  chemistry  of,  ii. 

468 
Intestinal  glands  in  the  new-born,  iv. 

10 
Intestinal    irritation    as  a  cause   of 

chorea,  ii.  141 
Intestinal  obstruction,  i.  22 
acute,  treatment,  iv.  158 
by  bands,  diagnosis  of,  from  intus- 
susception, viii.  323 
by  cancerous  stricture,  iv.  155 
by  cicatricial  strictures,  iv.  154 
by  compression,  iv.  150 
by  constriction,  iv.  153 
by  enteroliths,  iv.  153 
by  faecal  accumulation,  treatment 

of,  iv.  163 
by  faecal  masses,  iv.  153,  157 
by  foreign  bodies,  iv.  153 

treatment  of,  iv.  162 
from  gall-stones,  iv.  153,  .564 
from  intussusception,  iv.  152  ;  viii. 

306 
from  invagination,  iv.  152 
from  rectal  stricture,  i.  279 
from  strangulation  b}'  bands,  iv.  150 
by  diverticula,  iv.  151 
by  normal  structures  abnormally 

attached,  iv.  151 
through  slits  or  apertures,  iv.  151 
from  stricture,  iv.  153 
from  volvulus,  iv.  151 
functional  pain  in,  v.  455 
massage  in,  iv.  666 
pathology,  iv.  150* 
symptoms  of,  iv.  154 
treatment,  iv.  158* 
Intestinal  peristalsis,  iv.  162*  (Fig.) 
excitement  of,  by  chemical  stimuli, 
iv.  163 
by  compression  of  the  aorta,  iv. 

164 
by  drugs,  iv.  163 
by  electrical  stimuli,  iv.  163 
by  mechanical  stimuli,  iv.  163 
by  nervous  stimuli,  iv.  164 
by  reflex  action,  iv.  164 
by  thermic  stimuli,  iv.  163 
inhibition  of,  by  nervous  impulses, 

iv.  164 
methods  of  studying,  iv.  163 
use  of,  iv.  162 
Intestinal  secretion,  ii.  448,  468 

in  infants,  viii.  93 
Intestine,  action  of,  remedies  to  in- 
crease the,  vi.  225 
anatomy  of,  iv.  166*  (Fig.) 
attachments  of,  iv.  167 
blood-supply  of,  iv.  166 
cancer  of,  i.  21,  778  ;  iv.  191 
and    intussusception,    diagnosis 
of,  viii.  323 
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Intestine,  cancer  of  (continued) : 
obstruction  resulting  from,   iv. 

154 
catarrhal  ulcers  of,  iv.  180 
characteristics  of,  in  childhood,  ii. 

94 
concretions  in,  ii.  360 
congenital   malformations  of,   iv. 

175* 
development  of,  v.  601  (Pig.) 
diarrhoea  in  constriction  of,  ii.  433 
digestion  of  food  in,  ii.  453 
dilatation  of,  a  cause  of  constipa- 
tion, ii.  279 
diphtheria  of,  ii.  471 
divisions  of  the,  iv.  166 
effects  of  alcohol  upon,  i.  103 
enterectomy,  iv.  175*  (Fig.) 
enterorrhaphy,  iv,  177*  (Fig.) 
enterotomy,  iv.  179* 
gangrene  of,  in  hernia,  viii.  399 

in  intussusception,  viii.  315 
in  the  new-born,  iv.  11 
inflammation  of,  iv.  179* 
intussusception  of    the,   viii.    306 

(Fig.).  See  also  Intussusception. 
large,  iv.  173 
measurements  of,  vii.  658 
peristalsis  in,  iv.  165  (Fig.) 
lesions  of,  in  diabetes,  ii.  431 
in  dysentery,  ii.  550  (Fig.) 
in  typhoid  fever,  iii.  87  (Pig. ) 
lymphatics  of,  iv.   170  ;   viii.  399 

(Fig.) 
measurements  of,  vii.  657 
medication  of,  iv.  688 
movements   of,   ii.    450 ;   iv.    163* 

(Pig.).     See  Intestinal  peristal- 
sis. 
nematodes  in,  v.  133  (Fig.) 
neoplasms  of,  iv.  190* 
nerves  of,  iv.  170 
obstruction  of,  i.  82  ;  iv.  150* 
of  horse,  vii.  643  (Fig.) 
pain  in,  ii.  231 
parasites  in  the,  vii.  787 
perforation  of,  v.  609 
peristalsis  of,  ii.  450  ;  iv.  163* 
primitive  regions  of,  v.  601  (Fig.) 
puncture  of,  in  flatulent  colic,  ii. 

333 
resection  of,  for  gangrene,  viii.  299 
sensory  nerve  of,  iv.  165 
shot  wounds  of  the,  viii.  6 
small,  iv.  167  (Fig.) 
arteries  of,  iv.  170 
attachments  of,  iv.  167 
coats  of,  iv.  167 
dimensions  of,  iv.  167  ;  vii.  657 
glands  of,  iv.  169 
measurements  of,  vii.  657 
peristalsis  in,  iv.  168  (Fig.) 
strangulation  of,  by  the  appendix, 

i.  735 
treatment  of,  iv.  161 
stricture.of,  diagnosis  of,  iv.  157 
suturing  the,  viii.  301 
syphilitic  disease  of  the,  vi.  734 
thiokness  of  wall  of,  iv.  166 
time  occupied  by  food  in  traversing 

the,  iv.  165 
transverse  section  of  human  body 

showing  anatomical   relations 

of  the,  i.  13  (Fig.) 
tubercular  lesions  of  the,  vii.  303 

(Fig-) 
tumors  of  the,  i.  21 
and    ovarian    cysts,   differential 
diagnosis,  v.  425 


Intestine  (continued) : 
ulceration  of,  following  burns,  i. 
733 
in  dysentery,  ii.  550  (Fig.) 
in  typhoid  fever,  iii.  87  (Pig.) 
leading  to  stricture,  iv.  154 
tuberculous,  vii.  303  (Fig. ) 
wounds  of,  iv.  193* 
causation,  iv.  193 
classification,  iv.  193 
complications,  iv.  196 
contused,  iv.  193,  195,  197 
diagnosis,  iv.  194 
gunshot,  iv.  193,  195,  197,  300 
incised,  iv.  193,  197 
lacerated,  iv,  193,  195,  197 
prognosis,  iv.  300 
punctured,  iv.  193,  195,  197 
sequelae,  iv.  301 
symptoms,  iv.  193 
treatment,  iv.  196 
Intoxication,  alcoholic,  coma  in,  ii. 

355 
Intra-articular  fracture.     See  Fract- 
ures. 
Intra-paracentral    Assure,    viii.    153 

(Fig.) 
Introitus  vaginae,  vii.  690 
Intubation    of    the   larynx,   iv.   419 

(Fig.) 
extraction  of  the  tube,  iv.  422 
history  of,  iv.  419 
in  the  treatment  of  croup,  ii.  345 
instruments  for,  iv.  432 
management  after,  iv.  428 
method  of  inserting  the  tube,  iv.  423 

Intumescentia  ganglioformis  of  audi- 
tory nerve,  ii.  563 

Intussusception,  iv.    153  ;  viii.  306* 

(Fig.) 

acute,  viii.  317 

adhesions  in,  viii.  314 

agency  of  peristalsis  in  the  pro- 
duction of,  viii.  310 

amputation  of  a  prolapsed,  viii.  338 

anatomy  of,  viii.  313 

and  cancer  of  the  intestine,  differ- 
ential diagnosis  of,  viii.  333 

and  cholera,  differential  diagnosis 
of,  viii.  323 

and  dysentery,  differential  diagno- 
sis of,  ii.  553  ;  viii.  333 

and  faecal  impaction,  differential 
diagnosis  of,  viii.  322 

and  foreign  bodies  in  the  intestine, 
differential  diagnosis  of,  viii. 
322 

and  internal  incarceration,  differ- 
ential diagnosis  of,  viii.  383 

and  obstruction  by  bands,  differ- 
ential diagnosis  of,  viii.  338 

and  perforative  peritonitis,  differ- 
ential diagnosis  of,  viii.  322 

and  perityphlitis,  differential  diag- 
nosis of,  viii.  322 

and  polypus  of  the  rectum,' differ- 
ential diagnosis,  viii.  322 

and  volvulus,  differential  diagno- 
sis of,  viii.  322 

appearance  of  the  abdomen  in,  viii. 
318 

attitude  of  the  patient  in,  viii.  818 

chronic,  viii.  317 

clinical  varieties  of,  viii.  317 

colic  in,  viii.  307 

complications,  viii.  321 

constipation  in,  viii,  330 

course  of,  viii.  330 

danger  of  purgatives  in,  viii.  335 


intussusception  (continued)  : 

definition,  viii.  306 

diagnosis  of,  iv.  156  ;  viii.  321 

diagnosis  of  the  site,  viii.  833 

diarrhoea  in,  ii.  433  ;  viii.  320 

double,  viii.  313 

electricity  in,  viii.  335 

enteric,  viii.  307 

enterostomy,  viii.  328 

epithelioma  growing  in  an,  viii.  315 

etiology,  viii.  808 

expectant  treatment,  viiL  324 

frequency,  viii.  307 

gangrene  of  the  bowel  in,  viii.  315 

growth  of,  viii.  813 

history,  viii.  306 

ileo-csecal,  viii.  307 

in   the  etiology  of  infantile  diar- 
rhoea, ii.  437 

injection  and  inflation  in,  viii.  336 

involvement  of  the  pancreas  in,  v. 
466 

laparotomy,  viii.  338 

lateral,  viii.  318 

length  of  an,  viii.  318 

massage  in,  iv.  666  ;  viii.  335 

mechanism  of,  viii.  309 

medicinal  treatment,  viii.  334 

multiple,  viii.  314 

Nothnagel's     experiments    upon, 
viii.  310 

operative  treatment  of,  viii.  328 

pain  in,  v.  455  ;  viii.  319 

partial,  viii.  313 

pathological  changes,  viii.  314 

peraoute,  viii.  317 

physical  examination,  viii.  318 

prognosis,  viii.  328 

rectal,  viii.  307 

shock  in,  viii.  318 

state  of  the  bowels  in,  viii.  320 

subacute,  viii.  317 

summary  of  treatment,  viii.  339 

symptoms  and  course,  viii.  317 

temperature  in,  viii.  318 

treatment  of,  iv.  161  ;  viii.  334 

triple,  viii.  313 

tumor  in,  viii.  318 

urine  in,  viii.  818 

varieties,  viii.  307 

vomiting  in,  viii.  330 
Inula  helenium,  ii.  58,  649  (Fig.) 
Inulin,  ii.  356,  649 
Inunction,  iv.  301* 

nourishment  by,  ii.  700  ;  iii.  53 
Invagination  of  the  intestine,  i.  32 ; 
iv.  152 

diagnosis  of,  iv.  156 

pain  from,  ii,  231 
Invaginatorium,    Wiitzer's,   for    the 
radical  cure  of  hernia,  iii.  638 
(Fig.) 
Involucrum,  formation  of,  v.  133 
Involution  of  the  uterus,  viii.  573 
Inward  convulsions,  ii.  387 
Iodides,  i.  202* 

medicinally  used,  iv.  203 

of  arsenic,  i.  343 

of  lead,  iv.  461 

of  sulphur,  vi.  684 

of  zinc,  viii.  76 
Iodine,  iv.  204* 

antidotal  value  of,  i.  343 

as  a  styptic,  vi.  678 

caustic  action  of,  ii.  6,  809 

germicidal  action  of,  iii.  835 

in  antiseptic  surgery,  i.  363 

injections  of,  for  the  radical  cure 
of  hernia,  iii.  633  (Fig.) 
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Iodine  (continued)  : 

Iris  (continued)  : 

Iron  (continued)  ; 

skin  eruption  caused  by,  ii.  418 

tumors  of,  ii.  808 

pyropliosphate  of,  iv.  238 

to  arrest  salivation,  vi.  254 

veins  of  the,  iv.  218 

quinine,    and     strychnine,     phos 

Iodine  green  for  staining,  iii.  677 

■wounds  of,  ii.  801  (Fig.) 

phates  of,  ii.  165 

Iodine  paint,  ii.  317 

Iris,   ciliary  body,  and  choroid,  iv. 

reduced,  iv.  223 

Iodine  violet  for  staining,  iii.  678 

214*  (Fig.) 

saccharated  carbonate  of,  iv.  223 

lodism,  symptoms  of,  iv.  203 

Iris  florentina,  v.  369 

saccharated  iodide  of,  iv.  225 

Iodized  starch,  iv.  206*  ;  vi.  620 

germanica,  v.  369 

subcarbonate  of,  iv.  226 

Iodoform,  iv.  206* 

pallida,  v.  369 

subsulphate  of,  iv.  229 

germicidal  action  of,  Iii.  325 

pumila,  v.  369 

as  a  styptic,  vi.  673 

in  antiseptic  surgery,  i.  263 

versicolor,  iii.  165 

sulphate  of,  iv.  224 

in  the  treatment  of  simple  chancre, 

Irish  moss,  ii.  717  ;  v.  26  (Fig.) 

antiseptic  efficacy  of,  i.  254 

ii.  64 

Irisin,  iii.  165 

tersulphate  of,  iv.  329 

Iodoform  collodion,  ii.  312 

Iritis,  iv.  219*  (Fig.) 

valerianate  of,  iv.  238 

lodohydrargyrate  of  potassium,  iv. 

accompanying  keratitis,  ii.  296 

Iron  waters,  i.  463 

742 

as  a  cause  of  blindness,  i.  534 

Irondale  Spring,  iv.  230* 

lodol,  germicidal  action  of,  iii.  325 

causes  of,  iv.  219 

Irradiation,  i.  405 

lodum,  iv.  204 

consequences  of,  iv.  819 

Irreducible  hernia,  iii.  620 

lo  moth,  V.  757  (Fig.) 

diagnosis  of,  iv.  219 

Irresponsibility,  criminal,  ii.  338 

Ipecac,  iv.  207*  (Fig.) 

examination  of,  oblique  illumina- 

Irrigation of  the  rectum  in  chronic 

action  of,  iv.  208 

tion  in,  iv.  220 

dysentery,  ii.  556 

administration  of,  iv.  208 

iridectomy  in,  iv.  311 

Irritability,  external,  of  nerves,  v.  141 

allied  drugs,  iv.  209 

plastica,  iv.  330 

Irritable  heart,  iii.  565 

allied  plants,  iv.  209 

reflex,  iv.  219 

caused  by  overexertion,  ii.  758 

American,  ii.  728  ;  iv.  309* 

serosa,  iv.  220 

"  Irritable  tongue,"  ii.  455 

Ipecac  as  a  cholagogue,  ii.  109 

spongy,  iv.  230 

Irritant  diuretics,  ii.  522 

as  an  emetic,  ii;  672 

suppurativa,  iv.  330 

Irritation,  local,  means  of  producing, 

as  an  expectorant,  ii.  766 

symptoms  of,  iv.  319 

ii.  700 

composition,  iv.  208 

syphilitic,  vi.  720 

Irritative  glycosuria,  ii.  418 

description,  iv.  207 

treatment  of,  iv.  220 

Ischsemia,  ii.  171 

diaphoretic  action,  of,  ii.  425 

varieties  of,  iv.  220 

Ischiatie  hernia,  iii.  627 

habitat,  iv.  207 

Iritomy,  iv.  213  (Fig.) 

Ischiatic  notch,  dislocation  of  femur 

history,  iv.  207 

Iron,  iv.  222* 

into  the,  ii.  505  (Fig.) 

in  cholera,  ii.  133 

acetate  of,  iv.  326 

Ischio-calcaneus  muscle,  v.  48 

preparations  of,  iv.  209 

alum,  iv.  229 

Ischio-cavernosus  muscle,  anomalies 

use,  Iv.  308 

and  ammonium,  citrate  of,  iv.  227 

of,  V.  54 

Ipecacuanha,  iv.  207  (Fig.) 

sulphate  of,  iv.  229 

Ischio-condyloid  muscle,  v.  49 

Ipomea  batatos,  iv.  236 

tartrate  of,  iv.  238 

Ischio-femoral  muscle,  v.  48 

jalapa,  iv.  236 

and  potassium,  tartrate  of,  iv.  337 

Ischiopagus,  vii.  15,  18  (Fig.) 

nil,  iv.  236 

and  quinine,  citrate  of,  ii.  165  ;  iv. 

asymmetros,  vii.  18 

orizabeiisis,  iv.  236 

227 

dipus,  vii.  19 

purga,  iv.  235  (Fig.) 

and  strychnine,  citrate  of,  iv.  337 

dipygus,  vii.  19 

purpurea,  iv.  236 

antidotal  value  of,  i.  343 

symmetros,  vii.  18 

simulans,  iv.  236 

as  an  emmenagogue,  ii.  677 

tetrapus,  vii.  18 

turpetlmm,  iv.  236 

as  a  styptic,  vi.  673 

tripus,  vii.  18 

Ireland,  Oscar  B.,  on  mortality,  v.  21 

as  a  tonic,  vii.  135 

Ischio-rectal  abscess,  ii.  18  ;  v.  588 

Iriddesis  in  astigmatism,  i.  405 

basic  sulphate  of,  iv.  339 

Ischio-rectal  fossa,  v.  588  (Fig.) 

Iridectomy,  iv.  209*  (Fig.) 

bitter  wine  of,  ii.  165 

Ischium,  V.  554 

in  glaucoma,  iv.  212 

bromide  of,  iv.  325 

Ischl,  iv.  230* 

indications  for,  iv.  211 

carbonate  of,  iv.  233 

Isinglass,  iv.  231* 

Irideremia,  shining  of  the  eyes  in, 

chloride  of,  iv.  228 

Isis  nobilis,  ii.  293 

V.  299 

as  a  styptic,  vi.  672 

Island  of  Reil,  viii.  160 

Iridin,  iii.  165 

citrate  of,  iv.  237 

diagnosis  of  local  lesions  of,  i.  645 

Irido-choroiditis  as  a  cause  of  blind- 

compounds,  medicinal    properties 

Island  climates,  iii.  532 

ness,  i.  534 

of,  iv.  322 

Isle  of  Wight,  vii.  762 

iridectomy  in,  iv.  211 

dialyzed,  iv.  236 

Isobutyric  acid,  ii.  340 

metastatic,  in  syphilitic  disease  of 

dried  sulphate  of,  iv.  324 

Isocholesterin,  iii.  43 

the  middle  ear,  viii.  280 

f errocyanide  of,  antiperiodic  action 
of,  i.  248 

Isolophobia,  i.  88 

Iridodesis,  iv.  211 

Isonandra  gutta,  iii.  414  (Fig.) 

Iridodialysis  as  a  cause  of  diplopia, 

general  therapeutics  of,  iv.  339 

Isopelletierine,  v.  772 

ii.  477 

hydrated  oxide  of,  iv.  335 

Isopropyl acetic  acid,  i.  60 

Iridotomy,  iv.  213*  (Fig.) 

with  magnesia,  iv.  226 

Isosulphocyanate  of  allyl,  v.  76 

Iris,  arterial  circle  of  the,  iv.  317 

hypophosphite  of,  iv.  228 

Isovalerianic  acid,  i.  60  ;  ii.  340  ;  vii. 

benign  tumors  of,  ii.  808 

in  ansemia,  iv.  229 

596 

color  of,  in  color-blindness,  ii.  244 

in  the  purification  of  water,  vii.  734 

Issues,  iv.  231* 

cutting  the,  iv.  213 

in  Urine,  vii.  431 

Isthmus  cerebri,  viii.  108,  185 

cysts  of,  ii.  808 

iodide  of,  iv.  325 

gyral,  viii.  159  (Fig.) 

development  of,  ii.  783  (Fig.) 

lactate  of,  iv.  224 

of  the  Eustachian  tube,  ii.  728  (Fig.) 

granulomata  of,  ii.  808 

nitrate  of,  iv.  239 

Italian  army  ration,  iii.  120 

inflammation    of,   iv.   219    (Fig.). 

normal  sulphate  of,  iv.  229 

Italy,  wines  of,  vii.  775 

See  also  Iritis. 

oxalate  of,  iv.  334 

Itch,  vi.  295 

malignant  tumors  of,  ii.  809 

oxide  of,  iv.  225 

army,  prairie,  winter,  etc.,  vi.  1 

melanoma  of,  ii.  808 

oxycbloride  of,  iv.  336 

barber's,  vii.  98.    See  also  Eczema. 

microscopical  anatomy  of,  iv.  217 

perchloride  of,  caustic  action  of, 

feigned,  iii.  59 

movements  of,  i.  49 

ii.  6 

lumberman's,  vi.  1 

nerves  of,  i.  49  ;  iv.  218 

phosphate  of,  iv.  328 

winter,  vi.  1,  54 

sarcomata  of,  ii.  809 

poisoning  by,  iv.  230* 

Itch-mite,  i.  34  (Fig.) ;  iv.  805  (Fig.) ; 

teleangiectatic  tumors  of,  ii.  808 

precipitated  sulphate  of,  iv.  224 

V.  742  (Fig.) 

traumatic  granuloma  of,  ii.  808 

preparations  of,  iv.  233 

Norwegian,  v.  744 
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Itching,  vi.  54,  396.     See  Pruritus. 

in  dermatitis  herpetiformis,  ii.  410 
Iter  a  tertio  ad  quartum  ventriculum, 

the  mesocoele,  viii.  129  (Pig.) 
Ivanda,  iv.  332* 
Ivory  agaric,  iii.  274 
Ivory,  vegetable,  source  of,  i.  304 
Ivy,  ground,  iv.  332* 

poison,  iv.  333* 

poisoning  by,  ii.  407  ;  iv.  332 
Iwonicz,  Iv.  283* 
Ixodes  unipuncta,  v.  744 
Ixodidoe,  v.  744  (Pig.) 


Jaborandi,  iv.  233*  (Fig.)  ;  viii.  453 
antidotal  action    of,    to    crotalus 

venom,  viii.  451 
as  a  sialagogue,  vi.  448 
diaphoretic  action  of,  ii.  436 
Jaborine,  iv.  334  ;  viii.  453 
Jack-in-the-box,  vii.  333 
Jackson,  Edvyard,  on  strabismus,  vi. 

655 
Jacksonian  epilepsv,  v.  199 
Jacksonville,  iv.  334*  (Chart) 
Jacobi,  Mary  Putnam-,  on  aneurism 
of  the  heart,  iii.  547 
on  atrophy  of  the  brain,  i.  618 
on  fibroid  disease  of  the  heart,  iii. 

559 
on  malformations  of  the  brain,  i. 

654 
on  thrombosis  of  the  heart,  iii.  580 
on  tumors  of  the  brain,  i.  668 
Jacob's  ulcer,  v.  199 
Jacobson's  nerve,  ii.  329 

operation,  v.  199 
Jadelot's  line,  v.  199 

in  infantile  diarrhoea,  ii.  438 
Jaggard,  "W.  W. ,  on  pelvic  cellulitis, 
V.  536 
on  pelviperitonitis,  v.  548 
.laguar-fat,  iii.  43 
Jail  fever,  iii.  95 
Jalap,  iv.  335*  (Pig.)  ;  vi.  103 
abstract  of,  iv.  336 
compound  powder  of,  iv.  336 
resin  of,  iv.  336 
Jalapin,  vi.  297 
Jalapinolic  acid,  vi.  397 
Jamaica,  vii.  739 

Jamaica  dogwood,  iv.  336*  ;  v.  336 
Jamaica  ginger,  iii.  330 
Jamaicin,  i.  475 
James's  powder,  i.  344 
.Iainest:)wn  weed,  vi.  661  (Pig.) 
Janipha  manihot,  i.  130 
Japaconitine,  i.  68 
,Iapan  varnish,  iv.  233 
Japanese,  facial  type  of,  iii.  2  (Pig.) 
Japanese  galls,  v,  254 
.lapanese  wax,  iv.  233  ;  vii.  736 
.larvis'  adjuster,  ii.  483  (Pig.) 
Jasmine,  yellow,  iv.  336*  (Fig.) 
Jateorrhiza  columbii,  ii.  350  (Fig.) 
Jatropa  curcas,  i.  788  ;  ii.  340 

manihot,  vi.  737 
Jaundice,  iii.  387  ;  iv.  337* 
anatomical  changes  in,  iv.  239 
anhepatogenous,  iv.  237 
catarrhal,  iv.  340 
causes,  iii.  288 
diagnosis,  iii.  388 
duration,  iii.  388 
etiology,  iii.  387 
morbid  anatomy,  iii.  388 
prognosis,  iii.  289 
symptoms,  iii.  288 


Jaundice,  catarrhal  (continued)  : 
treatment,  iii.  289 
causes  of,  iv.  238 
cholagogues  in  the  treatment  of, 

ii.  Ill 
diagnosis  of,  iv.  239 
from  fright,  iii.  50 
hsematogenous,  iv.  237 
haemoglobinaemic,  iv.  237 
hepatogenous,  iv.  237 
in  gall-stones,  iv.  563 
in  pregnancy,  vi.  15 
in  relapsing  fever,  iii.  74 
in  the  new-born,  iv.  240 
malignant,  iv.  540 
prognosis  of,  iv.  339 
results  of,  iv.  238 
treatment  of,  iv.  239 
varieties  of,  iv.  337 
Java  coffee,  ii.  223 
Jaw,  acute  arthritis  of,  iv.  253 
anchylosis  of,  iv.  252 
chronic  rheumatic  arthritis  of,  iv. 

252 
closure  of,  iv.  352 
dislocation  of  the,  ii.  486  (Pig.) ; 

iv.  245  (Fig.) 
congenital,  iv.  345 
in  tooth-extraction,  vi.  767 
disease  of  the  temporo-maxillary 

articulation,  iv.  353  ;  viii.  357 
fracture  of,  in  tooth-extraction,  vi. 

767 
injuries  and  diseases  of,  iv.  340* 

(Pig.) 
lower,  abscess  of,  iv.  348 
cancer  of,  iv.  250 
cysts  of,  iv.  249 
division  of,  in  excision  of  the 

tongue,  vii.  120 
enchondroma  of,  iv.  250 
epithelioma  of,  iv.  250 
excision  of,  iv.  350  (Pig.) 
exostoses  of,  iv.  250 
fibroma  of,  iv.  249 
fracture  of,  iv.  246 
injuries  and  diseases  of,  iv.  245 

(Pig-) 

lymphatic  glands  of  the,  v.  120 

necrosis  of,  iv.  248 

operations  upon  the,  iv.  250 

osteoma  of,  iv.  250 

pcriosteitis  of,  iv.  348 

phosphorus  necrosis  of,  iv.  349 

removal  of,  iv.  350 

sarcoma  of,  iv.  350 

splints  for,  iv.  247 

tumors  of,  iv.  249 
necrosis  of,  iv.  248  ;  v.  125  (Pig.) ; 

vi.  760  (Fig.) 
organic  closure  of,  iv.  252,  253 
phosphorus  necrosis  of  the,  vi.  760 

<^^'S-) 
region  of  the  lower,  in.  15 
subluxation  of,  iv.  245 
syphilitic  disease  of  the,  vi.  734 
upper,  cancer  of,  iv.  243 

enchondroma  of,  iv.  243 

epithelioma  of,  iv.  243 

fibroma  of,  iv.  242 

fractures  of,  iv.  240 

inflammation  of,  iv.  341 

injuries  and  diseases  of,  iv.  840 
(Fig.) 

operations  on  the,  iv.  244  (Fig.) 

osteoplastic  section  of,  iv.  245 

osteoma  of,  iv.  243 

removal  pf,  iv.  244 

sarcoma  of,  iv.  243 


Jaw,  upper  (continued)  : 
solid  tumors  of,  iv.  342 
tumors  of,  iv.  243 
Jeffries,  B.  Joy,  on  color-blindness, 

ii.  241 
Jejunum  (fasting),  iii.  38 
Jejunum  (intestine),  iv.  173 

wounds  of,  diagnosis,  iv.  195 
Jenk's  method,  v.  199 
Jenner,  first  vaccination  by,  vii.  509 
Jennings'  air-brick  for  ventilation, 

vii.  631  (Fig.) 
Jequirity,  iv.  353* 

in  granular  conjunctivitis,  ii.  267 
Jervine,  iii.  604 
Jesuits'  bark,  ii.  159  (Pig.) 
Jesuits'  drops,  i.  490 
Jews,  chorea  among,  ii.  140 
frequency   of  diabetes  among,  ii. 

417 
marriage  laws  among,  ii.  373 
relative  proportion  of   deaf-mutes 
among,  ii.  364 
Jiggers,  ii.  20  ;  v.  745  (Pig.),  756  ; 

vi.  83 
Jobert's  method  for  the  radical  cure 
of  hernia,  iii".  638 
operation,  v.  199 
suture,  V.  199  (Fig.) 
Johannisbad,  iv.  354* 
John  Baptist  dos  Santos,  vii.  19  (Pig.) 
Johnson,  F.  W.,  on  inversion  of  the 

uterus,  vii.  488 
Johnson,     Laurence,    on    endermic 
medication,  ii.  688 
on  epidermatic  medication,  ii.  700 
on  galactagogues,  iii.  386 
on  gargles,  iii.  303 
on  sialagogues,  vi.  447 
Johnson's  test  forsugarin  urine,  vii. 

431 
Johnston,  George  Woodruff,  on  con- 
genital malformations  of  the 
uterus,  vii.  463 
on  congenital  malformations  of  the 

vagina,  vii.  575 
on  cysts  of  the  vagina,  vii.  581 
on  epithelioma  of  the  cervix  uteri, 
viii.  561 
Johnston,  W.  W.,  on  dysentery,  ii. 

546 
Johnston,    "Wyatt    G.,    on    thymus 
gland,  vii.  90 
on  thyroid  gland,  vii.  93 
Joint  disease,  accompanying  derma- 
titis exfoliativa,  ii.  409 
acute,  in  infants,  viii.  345 
acute  synovitis,  vi.  703 
affecting  the  cartilage,  viii.  333 
and  neuromimesis,  diagnosis  of,  v. 

172 
and  periarthritic  cellulitis,  differ- 
ential diagnosis  of,  ii.  17 
beginning  in  bone,  viii.  335 
chronic,  viii.  330  (Fig-)., 
age  of  occurrence,  viii.  341 
ankle,  viii.  354 
bibliography,  viii.  368 
clinical  history,  viii.  346 
compression  in  the  treatment  of, 

viii.  358 
elbow,  viii.  356 

extension  or  distraction  in  the 
treatment   of,   ii.    774  (Pig.) ; 
viii.  358  (Pig.) 
fixation  in  the  treatment  of,  viii. 

358 
hip,   viii.  346  (Pig.).     See  also 
Hip  disease. 
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Joint  disease,  chronic  (continued) : 
local  application  in  the  treatment 

of,  viii.  357 
metatarso-phalangeal      articula- 
tions, viii.  355 
pathology,  viii.  330 
phalangeal  articulations,  viii.  357 
protection  in   the  treatment  of, 

viii.  358 
sacro  coccygeal  joint,  viii.  357 
sacro-iliac,  vi.  240 
scapho-cimeiform     articulation, 

viii.  355 
shoulder,  viii.  355 
sternal  joints,  viii.  357 
sterno-clavicular    aud    acromio- 
clavicular joints,  viii.  357 
symphysis  pubis,  viii.  357 
teraporo-maxillary    articulation, 

viii.  357 
treatment,  viii.  357 
vertebral  articulations,  viii.  357 
wrist,  viii.  356 
contractions  of  fingers  from,  iii.  158 
dependent    upon    disease    of    the 

nerve-centres,  viii.  343 
disqualifying  for  enlistment,  ii.  752 
distribution  of,  viii.  341,  345 
extension  in  tlie  treatment  of,  ii. 

774  (Fig.);  viii.  358  (Fig.) 
following  bursitis,  viii.  339 
following  exanthemata,  viii.  340 
following  nerve  injuries,  viii.  17 
fungous,  viii.  333 
gouty,  viii.  342 
growing  pains,  viii.  345 
hysterical,  v.  171  ;  viii.  343 
in  acute  myelitis,  viii.  485 
in  cerebro-spinal  meningitis,  ii.  46 
in  haemophilia,  iii.  462 
joints  affected,  viii.  341,  345 
massage  in,  iv.  661 
neuromimetic,  v.  171  ;  viii.  343 
possible  reflex  causation  of  certain 

forms,  i.  373 
rachitic,  viii.  343 
rheumatic,  viii.  342 
scrofulous,  viii.  335 
spinal  arthropathy,  i.  373*  (Fig.)  ; 

viii.  343  (Fig.) 
sprains,  iv.  254 

syphilitic;  vi.  730  ;  viii.  338,  342 
treatment,  ii.  774;  iv.  355,  661  ;  v. 

370,  383  ;  vi.  708 ;  viii.  356 
tubercular,  viii.  335 
Joints,  i.  369*  (Fig.) 

acromio-clavicular,  ii,  178  (Fig.) 
acute   rheumatic   inflammation  of 

the,  vi.  210 
acute  synovial  inflammation  of,  vi. 

703 
affections  of.     See  also  Joint  dis- 
ease. 
disqualifying  for  enlistment,  ii. 

753 
following   nerve  injuries,    viii. 

17 
functional,  viii.  343 
hysterical,  v.  171  ;  viii.  343 
in  acute  myelitis,  viii.  485 
cerebro-spinal  meningitis,  ii.  46 
in  haemophilia,  iii.  462 
massage  in,  iv.  661 
with  dermatitis  exfoliativa,   ii. 
409 
amphiartbrodial,  i.  369  (Fig.),  371 
anchylosis  of,  i.  200*  (Pig.)  ;  viii. 

345.     See  Anchylosis. 
ankle,  i.  334.    See  also  Ankle-joint. 


Joints  (continued), 
arthrodial,  i.  370  (Fig.),  371 

formation  of,  i.  370  (Fig.) 
ball-and-socket,  i.  371  (Fig.) 
blood-supply  of,  i.  372 
bones  of,  i.  373 
cartilage  of,  i.  373  (Fig.) 
characteristics  of,  i.  369 
chondro-sternal,  vii.  78 
chronic  diseases  of,  viii.  330*  (Fig.) 
classification  of,  i.  371 
coaptation  of,  1.  370 
complications  of  acute  infectious 

diseases,  viii.  341 
concussion  of,  iv.  356 
condyloid,  i.  372 
costo-central,  vii.  78 
costo-chondral,  vii.  79 
costotransverse,  vii.  78 
crico-arytenoid,  iv.  387 
crico-thyroid,  iv.  387 
development  of,  i.  369 
diarthrodial,  i.  369,  371 
disarticulation  of,  i.  143 
disease  of  periarticular  structures 

affecting,  viii,  339 
dislocations  of,  ii  480  (Fig.) 
drainage  of,  iv,  256 
dropsy  of  the,  viii.  330  (Fig.) 
elbow,  ii.  644.     See  Elhow-joint. 
excision  of,  vi.  174  (Fig.) 
fluid  in,  aspiration  of,  i.  390 
formation  of,  in  the  notochord,  i. 

369  (Fig.) 
formation  of  synovial  cavity,  i.  369 

.    (Fig.) 
functions  of  the  structures  entering 

into  the  formation  of,  i.  373 
gliding,  i.  370  (Fig.) 
gummatous  formations  in,  viii.  338 
haemorrhage  in,  viii.  343 
hinge-,  i.  371  (Fig.) 
hip-,  iii.  649  (Fig.).     See  also  iKp- 

joint. 
immovable,  i.  371 
incudo-strapedial,  vii.  340 
inflammation  of,  in  scarlet  fever, 

vi.  312 
injuries  to,  iv.  254* 
interchondral,  vii.  79 
internal  derangement  of,  iv.  260 
intersternal,  vii.  79 
involvement  of,  in  necrosis,  v.  128 
knee,  iv.  313  (Fig. ).  See  Knee-joint. 
ligaments  of,  i.  373 
loose  bodies  in,  iv.  360*  ;  viii.  335 
malleo-incudal,  vii.  339,  340 
movable,  i.  371 

movable  bodies  in,  iv.  360*  ;  viii. 
335 

causation,  iv.  261 

classification,  iv.  260 

complications,  iv.  363 

diagnosis,  iv.  362 

nature  of,  iv.  260 

prognosis,  iv.  263 

symptoms,  iv.  261 

treatment,  iv.  262 
nerve-supply  of,  i.  373 
nodosity  of,  viii.  338 
non-planiform,  i.  371 
of  the  foot,  iii,  312  (Fig.) 
of  the  thorax,  vii.  78  (Fig.) 
passive  movements  of,  iv.  648 
pivot-,  i.  370  (Fig.),  371 
planiform,  i.  370  (Fig.),  371 
pommel-,  i.  371  (Fig.) 
primitive,  i.  371 
relation  of  muscles  to,  i.  370 


Joints  (continued)  : 
resection  of,  vi.  174  (Fig.) 
saddle,  i.  371  (Fig.) 
secondary  affections  of,  from  sim- 
ple or  traumatic  osteitis,  viii. 
338 
from  an   epiphyseal  focus,  viii. 
337 
shot  wounds  of  the,  viii.  6 
shoulder-,    vi.     443    (Fig.).      See 

SJwulder-joint. 
sprains  of,  iv.  254 
sterno-clavicular,  ii.  178  (Fig.) 
stiffened,    treatment  of,  by  bone- 
setters,  i,  605 
synarthrodial,  i,  369  (Fi§.),  371 
synovial  membranes  in,  i.  378 
syphilitic  disease  of  the,  vi.  730  ; 

viii.  338,  343 
table  of,  i.  371 
tumors  of,  viii,  345 
wounds  of,  iv.  356 
contused,  357 
gunshot,  iv.  358 
incised,  iv.  356 
lacerated,  257 
punctured,  iv.  358 
wrist,  viii,  33  (Fig.) 
Jones's  (Wharton)  operation,  v.  199 
Jordan  Alum  Springs,  iv.  363* 
Jordan  Springs,  iv.  864* 
Judson's  theory  of  rotation  In  lateral 
curvature  of  the  spine,  v.  375 

(Fi.?.) 
Juglans  cinerea,  i,  730 
nigra,  i.  730 
regia,  i,  730 
Juglon,  i,  730 
Jugular  canal,  viii.  242 
Jugular  pulse,  vi,  98 
Jugular  vein,  anomalies  of,  vii.  606 
(Fig.) 
anterior,  v.  116 
external,  v.  117 

surface  marking  of,  v.  Ill 
internal,  v,  117 

surface  marking  of,  v.  111 
primitive,  vii.  605 
Jugularis  spurius,  viii.  241 
Juice,  iv.  697 

Juice  spaces  and  canals,  viii.  412 
Jujube,  iv,  264* 
berries,  i.  717 
Juliushall,  iv.  264* 
Juncaceae,  i.  35 
June  cold,  iii,  513 
Jungbrunnen,  iv,  264* 
Jung's  compressorium,  iii.  664  (Fig.) 
Juniper,  iv.  264*  (Fig.) 

diuretic  action  of,  ii.  522 
Juniper  apples,  v,  354 
Juniperin,  iv.  264 

Juniperus  communis,   iv.    864 ;    vii. 
334 
oxycedrus,  i.  733  ;    iv.   365  ;    vii. 

334 
sabina,  iv.  265  ;  vi.  295  (Fig.) ;  vii. 

334 
virginiana,  iv.  264  ;  vii.  334 
Jury,  coroner's,  number  required  for, 

ii,  304 
Jury-ma.st,  v.  373  (Fig.) 


Kaatbbk's  method,  v.  199 
Kainzenbad,  iv.  265* 
Kairine,  iv.  265* 

antipyretic  action  of,  i.  249 

in  fever,  iii,  70 
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Kaiser's  formnla. 
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Kaiser's  formula  for  glycerine  jelly. 

Kero,  iv.  366* 

Kidney  (continued)  : 

iii.  686 

Ketch,  Samuel,  on  club-foot,  ii.  196 

inflammation,  acute  parenchjTna- 

Kakke  (beriberi),  i.  491 ;  viii.  430,  423 

on  neuromimesis,  v.  171 

tous,  iv.  276 

Kaligraph,  Thurber's,  vi.  38  (Fig.) 

Key  West,  iv.  366*  (Chart) 

chronic  parenchymatous,  iv.  378 

Kalmia  latifolia,  iv.  457 

Keyt's  sphygmometer  and  sphygmo- 

inflammation  of  the  pelvis  of,  viii. 

Kamala,  i.  788;  iv.  265*  (Fig.) 

graph,  vi.  527  (Fig.) 

556 

Kammerer  and  Giacomi,  apparatus 

Kidney,  iv.  367*  (Fig.) 

injuries  of,  iv.  303 

of,   for  air  analysis,   iv.   774 

abnormal  forms  of,  i.  7 

innervation  of,  iv.  371 

(Fig.) 

abscess  of  the,  i.  20 

lardaceous,  iv.  282 

Kamscliatdale,  facial  type  of,  iii.  2 

adenoma  of,  i.  78  (Fig.) 

lipoma  of,  iv.  296 

(Fig.) 

afiectionsof  the,  complicating  scar- 

lymphatic vessels  of,  viii.  399  (Fig.) 

Kamsin  (winds  in  EgTpt\  ii.  641 

let  fever,  vi.  310 

malformations  of,  iv.  300 

Karinthiaquelle,  iv.  266* 

in  pregnancy,  iv.  284 

malignant  growths  of,  iv.  393 

Karyokinesis,  ii.  16 

amyloid~disease  of,  iv.  283 

medulla  of,  iv.  268 

Karyosomen,  iv.  7  (Fig.) 

anaemia  of,  in  cholera,  iv.  884 

morbid  anatomy  of  the  diffuse  dis- 

Katabolism, v.  263 

anatomical   relations  of  the,  i.    7 

eases  of,  iv.  287*  (Fig.) 

Kauri  gum,  ii.  356 

(Fig.)  ;  iv.  267*  (Fig.) 

movable,  i.  19  ;  iii.  166  ;  iv.  301 

Kawin,  i.  453 

angioma  of,  iv.  396 

myxoma  of,  iv.  396 

Keasbey  &  ilattison's  food,  compo- 

anomalies   of    arteries  of,   i.  354 

nerves  of,  iv.  270 

sition  of.  viii.  100 

(Fig.) 

new-growths    of    the,   i.   19 ;    iv. 

Keating,  John  JI.,  on  leucorrhcea,  iv. 

arteries  of,  iv.  270 

392*,  309 

483 

arterio-capillary  fibrosis  of,  iv.  380 

operations  on,  iv.  309 

Keen,  W.  TV. ,  on  contractions  of  the 

atrophy  of,  iv.  300 

choice  of,  iv.  311 

fingers,  iii.  157 

blood-supply  of,  iv.  267 

osseous  growths  of,  iv.  296 

on  surgery  of  tlie  brain,  viii.  201 

Kidney,   ca  culi  of  the,  i.    19 ;    ii. 

parasites  of  the,  iv.  298* 

on  surgery  of  the  spinal  cord,  viii. 

357  ;  viii.  559 

pelvis  of,  disease  of  the,  viii.  556 
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cancer  of,  i.  19  ;  iv.  393 

penetrating  wounds  of,  iv.  308 

Keen's  cerebral  electrode,  viii.  313 

capillaries  of,  iv.  370 

red  granular,  iv.  280 

(Fig.) 

changes  in,  in  idiopathic  anaemia. 

relations  of,  iv.  299 

dural  needle,  viii.  210  (Fig.) 

i.  183 

sarcoma  of,  iv.  292 

modification  of  Adams'  splint  for 

in  yellow  fever,  viii.  68  (Fig.) 

scrofulous,  vii.  264 

mechanical    extension   of   the 

circulation  of,  iv.  370*  (Fig.) 

secondary  changes  in,  in  valvular 

fingers,  iii.  164  (Fig.) 

during  fever,  iv.  275 

heart  disease,  iii.  585 

sign,  V.  199 

normal,  iv.  371 

secretion  in  the,  vi.  377 

Kehrer's  operation,  v.  199 

pathology,  iv.  373 

secretion  of  urine  by,  ii.  520 ;  iv. 

Kelekleison,  Wiitzer's,  iii.  638 

physiology,  iv.  270 

271 

Kelis,  iv.  266 

reflex  changes  in,  iv.  373 

shot  wounds  of  the,  viii.  6 

Kellogg,    Theodore  H.,    on  general 

cirrhosis  of,  ii.  175  (Fig.) 

situation  of,  iv.  367 

paresis,  iv.  104 

condition  of,  in  diabetes,  ii.  431 

supra-renal  bodies,  disease  of,  i.  74. 

on  insanity,  iv.  41 

congenital  absence  of  one,  iv.  300 

See  Addison's  disease. 

on  organic  dementia,  iv.  129 

contracted,  iv.  380 

surface  of,  iv.  268 

on  syphilitic  insanity,  iv.  134 

lesions  of,  iv.  289 

surgery  of  the,  iv.  298*  (Fig.),  308 

Keloid,  ii.    77  (Fig.),    158  ;    iii.   104 

contusions  of,  iv.  303 

syphilitic  disease  of  the,  vi.  736  ; 

(Fig.)  ;  iv.  266* 

cortex  of,  iv.  368 

vii.  270  (Fig.) 

of  the  tongue,  vii.  113,  115 

cyanotic  induration  of,  iv.  283 

illustrative  case.  vii.  271 

Kelotomy,  viii.  297 

cystic  disease  of  the,  i.  30 

tubercular  disease  of  the,  i.  19  ;  iv. 

Kelsey,  Charles  B. ,  on  diseases  of  the 

depurative  infiltration  of,  iv.  282 

396,  306  ;  vii.  261,  306  (Fig.) 

anus  and  rectum,  i.  369 

diarrhoea  in  disease  of,  ii.  433 

age  of  occurrence,  vii.  263 

Kelsey^s  rectal  speculum,  i.  270  (Fig.) 

diffuse  affections  of,  iv.  375* 

illustrative  cases,  vii.  265 

Kennicott's  rattlesnake,  vi.  166 

morbid  anatomy,  iv.  287           , 

point  of  origin  of,  vii.  263 

Kenophobia,  i.  88 

dimensions  of,  iv.  267 

prognosis,  vii.  270 

Kentucky,  history   of  yellow  fever 

diseases  of,  and  perinephritis,  dif- 

symptoms, vii.  364 

in,  viii.  43 

ferential  diagnosis,  v.  584 

treatment,  vii.  370 

Kephalograph,  an  instrument  used  in 

dropsy  in,  ii.  535 

tumors  of  the,  i.  19  ;  iv.  393*,  309 

craniometry,  ii.  25 

ophthalmoscopy  in,  v.  318 

and  ovarian    cysts,   differential 

Kerasin,  i.  617 

displacements  of,  iv.  301 

diagnosis,  v.  426 

Keratin,  iii.  256 

effects  of  alcohol  upon,  i.  104 

unsymmetrical,  iv.  300 

production  of,  in  epithelial  cells,  ii. 

epithelium  of  tubules  of,  iv.  268 

uriniferous  tubules  of,  iv.  368 
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fibroma  of,  iv.  296 

veins  of,  iv.  270 

Keratitis,  ii.  294  (Fig.) 

floating,  i.  19  ;  iii.  166  ;  iv.  301 

villous  tumors  of,  iv.  296 

as  a  cause  of  blindness,  i.  534 

glioma  of,  iv.  296 

wandering,  i.  19  :  iii.  166  ;  iv.  301 

bullosa,  ii.  395 

gouty,  iv.  280 

waxy,  iv.  282,  290 

interstitial,  ii.  296 

granular  atrophy  of,  iv.  280 

wounds  of,  iv.  303 

iridectomy  for,  iv.  213 

;ummata  of  the,  vi.  727  ;  vii.  271 

Kilometer,  iv.  751  ;  vii.  731 

neuro-paralytic,  ii.  299 

lorse-shoe,  iv.  367.  300 

Kin,  marriage  of  near,  ii.  272.     See 

parenchymatous,  ii.  396 

hydatids  of  the,  i.  20  ;  iv.  398 

also  Consanguinity. 

phlyctenular,  ii.  294 

hydronephrosis,   i.    30 ;    iv.    384* 

Kinsesthesis  in  general  paresis,  iv. 

suppurative,  ii.  297 

(Fig.),  307 

106 

syphilitic,  vi.  730 

hyperaemia,  active,  iv.  283 

Kindcough,  vii.  749 

vascular,  ii.  295 

lesions  of,  iv.  391 

Kine-pox,  ii.  318*  ;  vii.  510 

Keratoconus,  iridectomy  for,  iv.  211 

hyperemia,  passive,  iv.  383 

Kingman,  Rufus  A.,  on  involution. 

Keratohyalin,  viii.  463 

lesions  of,  iv.  391 

subinvolution,    and     superin- 

Keratoscopy,  v.  313.  353  (Fig.) 

in  the  new-born,  iv.  11 

volution  of  the  uterus,  viii.  573 

Keratosis  inguse,  vii.  109 

increased     arterial     pressure    in, 

Kinic  acid,  ii.  163 

obturans  of  auditory  canal,  i.  419 

causes  and  effects  of,  iv.  373 

Kinkcough,  vii.  749 

pilaris,  iv.  266* 

increased  urinary  pressure  in,  ef- 

Kino, iv.  313*  ;  vi.  390 

Kerckring,  valves  of,  iv.  168  (Fig.) 

fects  of,  iv.  274 

Australian,  iv.  312 

Kermes,  ii.  220  ;  v.  255 

increased     venous     pressure      in, 

butea,  iv.  312 

Kermes  mineral,  i.  345 

causes  and  effects  of,  iv.  274 

Kinoin,  iv.  313 
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Kaiser's  formula. 
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Kip,  Charles  J.,  on  syphilitic  affec- 

Kocher's incision,  v.  200 

Labor  (continued)  : 

tions  of  the  ear,  viii.  276 

method  of  excision  of  the  tongue, 

extraction  after  version,  vii.  685 

Kirschber^,  iv.  313* 

vii.  119 

first  stage  of,  management  of,  iv. 

Kis-Czeg,'iv.  312* 

Koino-miasmata,  iv.  756 

331 

Kis-Kan,  iv.  812* 

Kokum  butter,  Iii.  297 

hsemorrhage  following,  vi.  73 

Kislovodsk,  iv.  812* 

Kolpo-hysterectomy,  iii.  804 

head  presentations,  internal  podalic 

Kissingen,  iv.  813* 

Kolpo-liysterotomy,  iii.  812 

version  in,  vii.  631 

Kissingen  Spring,  Saratoga,  vi.  284 

Kolpokleisis  for  vesico-vaginal  fist- 

impeded, symphysiotomy   in,   vi. 

Kleinenberg's  hfematoxylin  solution, 

ula,  viii.  584 
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iii.  676 

KomU,  vi.  663 

indications  for  version,  vii.  638 

Knapp's  operation,  v.  199 

Konig's    tracheal  cannula,   vii.   174 

injuries  of  the  cervix  following. 

Knee,  cooper's,  v.  378 

(Fig.) 

vii.  478 

Knee-jerk,  vi.  768 

Koosso,  iv.  818*  (Fig.) 

inversion  of  the  uterus  following. 

Knee-joint,  iv.  318*  (Fig.) 

Kopiopia  hysterica,  i.  893 

iv.  349 

amputation  at  the,  i.  168  (Fig.) 

Koplik,  Henrj',  on  nerve-tissue,  v.  143 

involution  of  the  uterus  after,  viii. 

for  shot  injuries,  viii.  33 

on  parovarium,  v.  520 

573 

anchylosis  of,  treatment,  viii.  366 

on  the  ovary,  v.  438 

lacerations  of   the    genital    canal 

blood-supply  of,  iv.  315 

Kopp's  asthma,  v.  300 

during,  iv.  348 

bursae  of.  i.  728  ;  iv.  315 

Kordofan  gum,  iii.  409 

management  of,  iv.  321*  (Fig.) 

capsule  of,  iv.  314 

Koroscopy,  v.  313 

in    malpresentations,     iv.     326 

chronic    rheumatic    arthritis    of, 

Korytnica,  iv.  819* 

(Fig.) 

treatment,  viii.  367 

Kosin,  iv.  318 

in  normal  cases,  iv.  321  (Fig.) 

chronic  synovitis,  treatment,  viii. 

Koumiss,  V.  5 

mechanism  of,  iv.  352*  (Fig.) 

365 

fiowalewsky,  canal  of,  v.  165 

in    face    presentations,   iv.    358 

contusion  of,  in  shot  injuries,  viii. 

Krameria,  vi.  209  (Fig.) 

(Fig.) 

13 

ixina,  vi.  209 

in  breech  presentations,  iv.  360 

cysts  of  the,  viii.  354 

tomentosa,  vi.  309 

(Fig.) 

disease  of,  viii   353 

triandra,  vi.  209 

in  brow  presentations,  iv.  360 

apparatus  for  the  treatment  of, 

Krankenheil,  iv.  819* 

in  shoulder  presentations,  iv.  361 

V.  379  (Fig.)  ;  viii.  864  (Fig.) 

Krause,  end  bulbs  of,  viii.  468 

(Fig.) 

diagnosis  of,  viii.  854 

Krause's  membrane,  v.  65  (Fig.) 

in  vertex  presentations,  iv.  856 

prevention  and  correction  of  de- 

Kreuth, iv.  319* 

(Fig.) 

formity,  viii.  366 

Kreuznach,  iv.  319* 

mortality  of,  iv.  321 

treatment,  viii.  864 

Kroneckgr's  therm8esthesiometer,i.  86 

peculiarities  of  the  child's  head  at 

disease  of  the  meniscus,  viii.  854 

Kronthal,  ii.  389 

the  time  of,  iii.  5 

dislocations  of  the,  ii.  512  (Fig.) 

Kiibel's  process  of  water  analysis, 

precipitate,  iv.  331 

displacement  of  the  semilunar  car- 

vii. 700 

premature  induction  of,  iv.  364* 

tilages,  viii.  354 

Kiichler's  operation,  v.  300 

preparations  for,  iv.  821 

epiphyseal  osteitis  of  the,  viii.  353 

Kukenthal's  methods  of  staining,  iii. 

prolapse  of  the  funis  during,  iv. 

treatment,  viii.  365 

691 

350  (Fig.) 

loose  bodies  in  the,  viii.  385,  354 

Kumys,  v.  5 

prolapse  of  the  uterusafter,  viii.  578 

treatment,  viii.  367 

Kupffer's  method  of  double  staining 
medullated  nerve-fibres,  iii.  690 

pudendal   hematocele    following. 

mechanical  locking  of,  iv.  318 

iv.  350 

movements  of,  iv.  314,  315 

Kussmaul's  coma,  v.  200 

rest  in  bed  following,  vi.  73 

nerves  of,  iv.  315 

Kymographion,  i.  565 

second  stage  of,  management  of. 

resection  of,  vi.  191  (Fig.) ;  viii.  366 

cylinder,  vii.  (508  Fig.) 

iv.  333 

after-treatment,  vi.  194 

Kyphosis,  iv.  319* 

stages  of,  iv.  321 

for  shot  injuries,  viii.  33 

Pott's,  V.  796  (Fig.) 

subinvolution  of  the  uterus  after. 

history,  v.  380  ;  vi.  191 

Kystoma,  ii.  353 

viii.  574 

indications,  vi.  193 

myxoid,  iii.  402 

of  the  vagina  after,  viii.  577 

methods,  vi.  192 

sudden  death  after,  vi.  78 

results,  vi.  192 

superinvolution  of  the  uterus  after. 

rheumatoid  arthritis  of  the,  viii.  358 

LajBakkaque's  solution,  ii.  101,  406 

viii.  577 

sabre  and  bayonet  wounds  of  the. 

germicidal  action  of,  iii.  825 

the  pulse  after,  vi.  70 

viii.  4 

Labdanum,  iv.  876 

third  stage  of,  management  of,  iv. 

shot  wounds  of  the,  viii.  6 

Labia,  epithelioma  of,  i.  775  (Fig.) 

325 

slipping  of  the  patella,  viii.  354 

majora,  vii.  690 

thrombosis  following,  vi.  78 

treatment,  viii.  367 

syphilitic  disease  of  the,  vi.  726 

transverse   presentations,   internal 

synovial  folds  of,  iv.  818 

minora,  vii.  690 

podalic  version  in,  vii.  631 

synovial  membrane  of,  iv.  315 

Labile  application  (electricity),  ii.  651 

use  of  the  binder  after,  vi.  72 

wounds  of,  iv.  259 

Labium  vestibulare,  ii.  566 

version  in,  vii.  628 

Knee  of  the  internal  capsule,  ii.  305 

Labor,  accidental  haemorrhage  dur- 

Wormian bones  as  a  cause  of  dys- 

Knee reflex,  vi.  768 

ing,  iv.  346 

tocia,  vii.  786 

Knife,  amputating,  i.  146  (Fig.) 

ansesthesia  in,  i.  195  ;  iv.  823 

wounds  of  the  child's  head  during. 

lithotomy,  iv.  516  (Fig.) 

antiseptics  in,  i.  355  ;  vi.  76,  83 

iii.  538 

section-,  iii.  666  (Fig.) 

blindness  following,  i.  587 

La  Bourboule,  iv.  366* 

Knisht's  spinal  support,  v.  373  (Fig.) 

cancer  of  the  cervix  uteri  as  a  com- 

Laburnum, i.  710  ;  vi.  390 

Knock-knee,  iv.  815*  (Fig.) 

plication  of,  viii.  565 

Labyrinth,  adenoma  involving  the,  i. 

osteotomy  for,  v.  393  (Fig.) 

changes  in  decidua  during,  ii.  893 

440 

redressement  force  in,  vi.  151 

chill  following,  vi.  70 

anatomy  of,  ii.  563*  (Fig.) 

Knoxville,  iv.  817*  (Chart) 

choice  between  versionand  forceps. 

changes  in  the,  in  the  insane,  i.  439 

Knutwyl,  iv.  318* 

vii.  639 

concussion   of   terminal  filaments 

Kobelt,  parovarium  of,  iii.  195 

convulsions  during,  iv.  343 

of  the  auditor)'  nerve  in  the. 

Koch's  apparatus  for  air  analysis,  Iv. 

delivery  by  forceps,  iii.  334  (Pig.) 

i.  434 

773  (Fig.) 

ditflcult.    "See  Dystocia. 

development  of,  ii.  567  (Fig.) 

bacillus,  ii.  192,  283,  315  ;  iv.  764, 

eclampsia  during,  iv.  848 

diseases  of,  pilocarpine  in,  i.  437 

798  (Fig.) ;  vi.  338  ;  vii.  293, 

embolism  following,  vi.  78 

effects  of  traumatism  upon,  i.  485 

297  (Fig.) 

emphysema  of  the  cellular  tissue 

function  of  fluid  of,  iii.  544 

method,  v.  200 

during,  iv.  350 

haemorrhage  into,  i.  431 
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Labyrinth  (continued) : 
hsemorrhagic  inflammation  of,  in 

children,  i.  432 
hyperiEmia  of,  i.  431 
in  deaf -mutism,  i.  489 
in  mumps,  i.  437 
in  scarlet  fever,  i.  437 
in  small-pox,  i.  487 
in  typhoid  fever,  i.  436 
inflammation  of,  ii.  610 
inherited    syphilis    affecting  the, 

viii.  286 
membranous,  acute  inflammation 

of,  i.  488 
nerve  atrophy  in  the,  i.  485 
primary  acute  inflammation  of,  re- 
sulting in  meningitis,  i.  432 
syphilitic  disease  of,  i.  434 ;  viii. 
288 
Lac,  V.  2 

Lacerated  cervix  uteri,  vii.  478  (Fig.) 
Lacerda  and  Babes,  yellow  fever  ba- 
cillus of,  viii.  50  (Fig.) 
Lacerti,  muscular,  v.  60  (Fig.) 
Lachryma  papaveris,  v.  319 
Lachrymal  apparatus,  aifections  of, 

iv.  866  (Fig.) 
Lachrymal  caruncle,  tumors  of  the, 

ii.  814 
Lachrymal  concretions,  ii.  260 
Lachrvmal  gland,   adenoma  of,   ii. 
813 
cystic  degeneration  of,  ii.  814 
development  of,  ii.  784 
enlargements  of,  v.  367  (Fig.) 
epitheliomata  of,  ii.  814 
in  infancy,  iv.  10 
lympho-sarcoma  of,  ii.  814 
myxoma  and  myxo-sarcoma  of,  ii. 

813 
sarcoma  of,  ii.  814 
tumors  of  the,  ii.  813  (Fig.) 
Lachrymal  nerve,  ii.  326  (Fig.) 
Lachrymal  sac  and  canaliculus,  tu- 

'mors  of  the,  ii.  814 
Lachrymal    sac,    measurements  of, 

vii.  659 
Lacquer,  iv.  233 
Lactarius,  iii.  272  (Fig.) 
acris,  iii.  283 
deliciosus,  iii.  278 
list  of  edible,  iii.  284 
piperatus,  iii.  278 
subdulcis,  iii.  278 
torminosus,  iii.  283 
volemus,  iii.  278 
Lactated  food,  composition  of,  viii. 

100 
Lactation,  influence  of  involution  of 

the  uterus  upon,  viii.  573 
Lacteals,  iv.  170  ;  viii.  399 
absorption  by,  i.  33 
rupture  of,  viii.  83 
Lactic  acid,  iv.  876* 

germicidal  action  of,  iii.  325 
in  urine,  vii.  415 

transformation    of,    into    butyric 
acid,  vi.  112 
Lactic  fermentation,   Pasteur's   dis- 
covery of,  iii.  63 
Lactine,  v.  2 
Lactometer,  v.  6 
Lacto-pepsin,  v.  573 
Lactose,  v.  2,  8,  11* 
in  urine,  vii.  428 
Lactosuria  and  glycosuria,  differen- 
tial diagnosis  of,  ii.  422 
Lactotoxine,  vi.  68 
Lactrodectus  malignatus,  v.  747 


Lactuca  altissima,  iv.  376 
canadensis,  iv.  376 
sativa,  ii.  58 ;  iv.  376 
virosa,  iv.  376 
Lactucarium,  iv.  376* 
Lactucerin,  iv.  376 
Lactucin,  iv.  376 
Lactupicrin,  iv.  876 
Lacunae  laterales  sinuum,  viii.  242 
of  bone,  i.  599  (Pig.) 
parasinuales,  viii.  242 
Ladanum,  iv.  376* 
Ladies'  slipper,  iv.  377* 
Laennec's  cirrhosis,  v.  200 

stethoscope,  vi.  626  (Fig.) 
La  Fayette  Well,  iv.  377* 
Lagenaria  vulgaris,  ii.  834  ;  iii.  870 
Lago  opercularis,  v.  757 
Lake-water,  character  of,  vii.  709 
Lake  wood,  N.  J.,  iv.  877* 
Lalling,  vi.  616 
La  Malou,  iv.  378* 
Lamb,  D.  S.,  on  measurements  of 

hollow  viscera,  vii.  657 
Lambda,  viii.  202  (Fig.) 

a  guiding-point  in  craniometry,  ii. 
28 
Lambdacism,  vi.  617 
Lambdoidal  fissure,  viii.  148 
LamelljE  cocainse,  ii.  219 
Haversian,  i.  599  (Fig.) 
La  Mesilla,  IST.  M..  climate  of,  v.  181 
Lamina  cincrea,  viii.  132.     See  also 
Terma. 
cribrosa,  v.  343  ;  vi.  348 
elastica  posterior  of  the  cornea,  vi. 

348 
fusca  of  the  sclera,  vi.  351 
medullaris    externa  of    the  optic 

thalamus,  vii.  50 
medullaris  interna  of  the  brain, 

viii.  174 
spiralis  cochleae,  ii.  563  (Fig.) 
spiralis  membranacea,  ii.  563 
suprachoroidea,  iv.  216 
tectoria,  ii.  567 
Lamina  terminalis,  viii.  132.  See  also 
Terma. 
vitrea  of  the  choroid,  iv.  216 
Laminar  aplasia,  iii.  16  (Fig.) 
Laminaria,  iv.  379*  (Fig.) 
Cloustoni,  iv.  379 
digitata,  ii.  717  ;  iv.  379 
Lamium  album,  iv.  379* 
La  Motte-les-Bains,  iv.  379* 
Lamp,   electric,   for     medical    pur- 
poses, ii.  662  (Fig.) 
Lancet-shaped  fluke,  ii.  518  (Fig.) 
Lancisii,  so-called  nerves  of,  viii.  172 
Land  scurvy,  ii.  285  ;  vi.  105.     See 

also  Purpura. 
Landeck,  iv.  379* 
Landois'  angiograph,  vi.  526  (Fig.) 
Landolphia,  a  source  of  caoutchouc, 

i.  750 
Landolphi's    (or     Landolfl's)     paste 
(chloride  of    zinc,   antimony, 
bromine,  and  gold),  i.  699  ;  ii.  '7 
Landolt's    method  for  detecting  in- 
sufficiency of  the  internal  recti 
muscles,  v.  84 
operation,  v.  200 
Landry's  paralysis,  v.  200  ;  vi.  549 
and  acute  myelitis,  diagnosis,  viii. 
489 
Langenbeck's  hernial  forceps,  iii.  688 
(Fig.) 
method,  v.  200 
Langenbriicken,  iv.  380* 


Langeubuch's  operation,  iv.  311 
Lange's  pneumatic  chamber,  iv.  37 
Langhan's  cellular  layer  of  chorion, 

ii.  146  (Fig.) 
Language.     See  Speech. 

of  signs,  ii.  380 
Lanolin,  iv.  380»  ;  vi.  673 
Lantermann's  segments,  v.  144 
Lanthopine,  v.  322 
Lanugo  hairs,  viii.  469 
Laparo-hysterectomy,  iii.  800       j 
Laparo-hysterotomy,  iii.  811 
Laparo-nephrectomy,  iv.  811 
Laparo-nephrotomy,  iv.  810 
Laparotomy  in   extra-uterine    preg- 
nancy, ii.  780 
in  intestinal  obstruction,  iv.  160 
in  intussusception,  viii.  328 
in  wounds  of  the  intestine,  iv.  197 
La  Prese,  iv.  477* 
Lapilli  cancrorum,  ii.  319 
Lapilli  (otoliths),  ii.  565 
Lapis  divinis,  ii.  262 
Lapis  infernalis  (nitrate  of  silver),  vi. 
449 
(potassa  cum  calce),  v.  793 
Lappa,  i.  718 
glabra,  i.  719 
major,  i.  718 
minor,  i.  719 
officinalis,  i.  718  ;  ii.  58 
tomentos,  i.  719 
Lapps,  facial  type  of,  iii.  2  (Fig.) 
Larch-bark,  iv.  380* 
Larch,  European,  vii.  384 
Lard,  iv.  380* 

benzoinated,  i.  490 
Lard-rendering,  vii.  199  (Fig.) 
Lardacein  in  urine,  vii.  421 
Lardaeeous  degeneration,  i.  173 
Larix  americana,  iv.  880  ;  vi.  448 
decidua,  vii.  334 
Europsea,  iv.  880 ;  vii.  384 
Larixnic  acid,  vii.  334 
Larrey's  method,  v.  200 
Larva-holder,  iii.  658  (Fig.) 
Laryngeal  nerve,  external,  ii.  330 
inferior,  ii.  330 
internal,  ii.  380 
recurrent,  ii.  830 
avoidance  of,  in  thyroidectomy, 
viii.  546 
superior,  ii.  330 
Laryngectomy,  iv.  380*  (Fig.) 
after-care,  iv.  382 
history  of,  iv.  380 
in  cancer  of  the  larynx,  iv.  399 
indications  for,  iv.  381 
operation  of,  iv.  381 
partial,  iv.  383 
unilateral,  iv.  383 
Laryngismus,  viii.  374 
stridulus,  ii.  287  ;  viii.  375 
and  croup,  diagnosis  of,  ii.  343 
and    hiccough,     difference    be- 
tween, iii.  648 
course  of,  ii.  832 
tracheotomy  in,  vii.  165 
Laryngitis,  iv.  400 
acute,  iv.  408 

as  a  cause  of  stenosis,  iv.  483 
catarrhal,  acute,  iv.  408 

and  diphtheria,  difEerential  diag- 
nosis of,  ii.  478 
and  pseudo-membranous,   diag- 
nosis of,  ii.  848 
chronic,  iv.  411 
■    etiology  of,  iv.  400 
subacute,  iv.  411 
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Laryngitis  (continued)  : 

chronic,  iv.  411 

croupous,  ii.  340' 

diphtlieritic,  ii.  471 

liaemorrliagic,  iv.  408 

inhalations  in,  iv.  40 

oedematous,  iii.  347  (Fig.) 

pseudo-membranous,  ii.  340 

reflex,  from  nasal  irritation,  v.  234 

sputa  of,  ii.  769 

stridulous,  iv.  410 

subacute,  iv.  411 

syphilitic,  iv.  489 

in  infants,  iv.  445 

tracheotomy  in,  viii.  161 
Laryngo-pharyngeus  muscle,  v.  633 
Laryngo-pharynx,  v.  631 
Laryngoscope,  iv.  384*  (Fig.) 

electrical,  ii.  662 

hislorj'  of,  iv.  384 

light  for,  iv.  385 
Laryngotomy,  v.  119  ;  vii.  171  (Fig.) 
Larynx,  v.  118 

absence  of,  iv.  418 

sesthesioneuroses  of,  viii.  373 

affections  of,  climates  suitable  for 
the  treatment  of,  iii.  533 

akinesis  of,  viii.  376  (Fig.) 

anaesthesia  of,  viii.  373 

anatomy  and  physiology  of  the,  iv. 
387*  (Fig.) 

and  trachea,  haemorrhage  from,  iv. 
407 
hyperemia  of,  iv.  406 

appearance  of  vocal  cords  during 
singing,  vii.  683 

artificial,  iv.  383  (Fig.) 

atrophy  of  the  tissues  of,  viii.  371 

benign  tumors  of  the,  iv.  392*  (Fig. ) 

blood-supply  of,  iv.  393 

burns,  scalds,  and  injuries  of,  iv. 
395* 

carcinoma  of  the,  iv.  395*  (Fig.) 

cartilages  of,  iv.  387  (Fig.) 

catarrhal  affections  of  the,  iv.  400* 

changes  in  the  secretions  of  the, 
viii.  371 

chronic  stenosing  inflammation  of, 
iv.  434 

cicatricial  stenosis  of,  iv.  433 
tracheotomy  in,  vii.  165 

cleft  formations  of,  iv.  418 

compression  of,  as  a  cause  of  ste- 
nosis, iv.  436 

condyloma  of,  iv.  394  (Fig.) 

congenital   malformations  of  the, 
iv.  418* 

congenital  syphilis  of,  age  of  oc- 
currence, iv.  446 

contraction  of  the,  iv.  431  (Fig.) 

croupous  inflammation  of,  ii.  340* 

cysts  in,  iv.  393  (Fig.) 

dilatation  of,  iv.  436 

dilators  of,  iv.  437  (Fig.) 

diphtheria  of,  ii.  471 

diseases  of,  an  indication  for  trach- 
eotomy, vii.  161 

dislocations  of,  iv.  419 

dysaesthesia  of,  viii.  373 

epithelioma  of,  iv.  394  (Fig.) 

erysipelas  of,  iv.  418* 

examination  of,  iv.  384  (Fig.) 

extirpation  of,  iv.  380 

fractures  and  dislocations  of  the, 
iv.  419* 

fibroid  degeneration  of,  in  syphilis, 
iv.  443 

fibroma  of,  iv.  393  (Fig.) 

foreign  bodies  in,  i.  99 


Larynx  (continued)  : 
gumma  of,  iv.  394  (Fig.),  441 

diagnosis  of,  from  cancer,  iv.  398 
hypersBsthesia  of,  viii.  372 
hyperalgia  of,  viii.  374 
hyperkinesis  of,  viii.  374 
hypertrophy  of,  iv.  418  ;  viii.  371 
inflammation  of,  iv.  400.     See  also 

Laryngitis. 
injuries  of,  iv.  395 
intubation  of  the,  iv.  419*  (Fig.) 

after-treatment,  iv.  433 

Bouchut's  tube,  iv.  419 

dangers  of,  iv.  430 

for  stenosis,  iv.  437 

in  the  adult,  iv.  420 

indications  for,  iv.  420 

instruments  for,  iv.  422 

O'Dvvyer's  tubes,  iv.  419 

operation,  iv.  422 

removal  of  the  tube,  iv.  423 
kinesioneuroses  of,  viii.  374 
leprosy  of  the,  iv.  433* 
ligaments  of,  iv.  388  (Fig.) 
lupus  of  the,  iv.  424* 
lymphatic  vessels  of,  viii.  391 
malformations  of,  iv.  418 
measurements  of,  vii.  658 
medication  of,  iv.  688 
membranes  of,  iv.  388  (Fig.) 
mucous  membrane  of,  iv.  391  (Fig.) 
muscles  of,  iv.  389 
nerve  supply  of,  iv.  393 
neuralgia  of,  viii.  374 
neuroses  of,  viii.  371* 

causing  stenosis,  iv.  436 

tracheotomy  in,  vii.  165 
new-growths  of,  iv.  393  (Fig.) 

as  a  cause  of  stenosis,  iv.  434 

tracheotomy  in,  vii.  106 
nutritive  disorders  of,  viii.  371 
oedema  of,  iv.  414 
papilloma  of,  iv.  393  (Fig.) 

diagnosis  of,  from  cancer,  iv.  898 
parsesthesia  of,  viii.  373 
paralysis  of,  viii.  376  (Fig.) 

as  a  cause  of  stenosis,  iv.  436 

diagnosis,  viii.  378 

etiology,  viii.  878 

pathology,  viii.  376 

symptoms,  viii.  377 

treatment,  viii.  380 
perichondritis  of,  as  a  cause  of  ste- 
nosis, iv.  484 
photography  of  the,  iv.  424*  (Fig.) 
phthisis  of  the,  iv.  394,  427* 

complications,  iv.  428 

development,  iv.  428 

diagnosis,  iv.  398,  428 

etiology,  iv.  437 

pathology,  iv.  437 

symptoms,  iv.  438 

treatment,  iv.  439 
physiology  of  the,  iv.  387 
pseudo-membranous  inflammation 

of,  ii.  340 
reflected  image  of,  in   the  throat 

mirror,  iv.  386  (Fig. ) 
resection  of,  iv.  380  (Fig.) 
sarcoma  of  the,  iv.  439* 

age  of  occurrence,  iv.  430 

diagnosis,  iv.  430 

prognosis,  iv.  480 

symptoms,  iv.  430 

treatment,  iv.  431 
scalds  of,  iv.  395 
scrofula  and  phthisis  of,  diagnosis 

between,  iv.  428 
sensory  disorders  of,  viii.  373 


Larynx  (continued)  : 
shot  wounds  of  the,  viii.  5 
spasm  of,  viii.  374 
stenosis  of  the,  iv.  431*  (Fig.) 
causes,  iv.  432 
diagnosis,  iv.  433 
intubation  for,  iv.  421 
prognosis,  iv.  432 
symptoms,  iv.  481 
treatment,  iv.  436 
stricture  of  the,  iv.  431  (Fig.) 
subglottic    stenosis  of,  in  croup, 

iv.  419 
syphilis  of  the,  iv.  440  ;  vi.  723 
and  cancer,  diagnosis   between, 

iv.  398 
and  phthi.sis,  diagnosis  between, 

iv.  428 
and  sarcoma,  diagnosis  between, 

iv.430 
complications,  iv.  444 
congenital,  iv.  445 
diagnosis,  iv.  443 
prognosis,  iv.  444 
sequelae,  iv.  444 
symptoms,  iv.  443 
treatment,  iv.  444 
trophoneuroses  of  the,  viii.  371 
tuberculosis  of,  iv.  394  (Fig.),  437 
tumors  of  the,  benign,  i  v.  393  (Fig.) 
diagnosis,  iv.  394 
pathology,  iv.  393 
prognosis,  iv.  394 
symptoms,  iv.  398 
treatment,  iv.  394 
tumors  of  the,  malignant,  iv.  895 
(Fig.),  439 
alimentation  in,  iv.  400 
as  a  cause  of  stenosis,  iv.  435 
diagnosis,  iv.  398 
duration,  iv.  398 
etiology,  iv.  395 
frequency,  iv.  896 
prognosis,  iv.  398 
symptoms,  iv.  396 
termination,  iv.  398 
treatment,  iv.  399 
ulceration  of,  a  cause  of  dysphagia, 
ii.  559 
diagnosis  of,  from  cancer,  iv.  398 
syphilitic,  iv.  443 
ventricle  of,  iv.  389 
wounds  and  injuries  of,  an  indica- 
tion for  tracheotomy,  vii.  160 
Larynx,  trachea,  and  bronchi,  syphi- 
lis of  the,  iv.  439* 
Lasts,  shoemakers',  defects  of,  iii.  56 

(Fig.) 
Las  Vegas  Hot  Springs,  iv.  450*  ;  v. 

180 
Latah,  ii.  287 

Late  rigidity  in  paralysis,  ii.  306 
Latent  areas  in  the  hemispheres,  ii. 

33  (Fig.) 
Latent  hypermetropia,  iii.  777 
Laterad   and   lateral,   use  of  terms, 

viii.  536 
Lateral   curvature  of  the  spine,  iv. 
450*  (Fig.) 
age  of  occurrence,  iv.  450 
and  Pott's  disease,  differential  di- 
agnosis, V.  804 
and  spinal  neuromimesis,  diagno- 
sis of,  V.  174 
apparatus  for,  v.  375  (Fig.) 
diagnosis  of,  iv.  453 
etiology  of,  iv.  450 
massage  in,  iv.  665 
pathology  of,  iv.  451 
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Lateral  curvature  of  the  spine  (con- 

Lead, nitrate  (continued) : 

Leg  (continued)  : 

tinued)  : 

antiseptic  efficacy  of,  i.  254 

anomalies    of    muscles  of,   v.    48 

prognosis,  iv.  454 

paralysis,  iv.  464 

(Fig.) 

rotation  in,  iv.  453  ;  v.  374 

electrical  treatment  of,  ii.  654 

applied  anatomy  of,  iv.  467*  (Fig.) 

Sayre's  treatment  of,  ii.  775 

plaster,  iv.  462 

artificial,  i.  376 

treatment  of,  iv.  454 

poisoning  by,  iv.  462* 

bones  of,  iv.  468 

Lateral  Assure  in  the  cat's  brain,  viii. 

smelting,  nuisance  from,  vii.  309 

contusion  of  bones  of,  in  shot  in- 

115 (Fig.) 

stains  on  the  cornea,  ii.  399 

juries,  viii.  13 

Lateral  sclerosis  of  the  spinal  cord, 

subacetate,  iv.  463 

cortical  centres  of  motion  for  the, 

vi.  563 

sugar  of,  iv.  463 

viii.  303  (Fig.) 

amyotrophic,  vi.  564 

water,  iv.  463 

cramps  in  the  muscles  of,  iv.  473 

Lateralis  abdominis  muscle,  v.  53 

white,  iv.  461 

cutaneous  distribution  of  the  nerves 

Lathyrism,  iv.  456* 

Lead-poisoning,  iv.  463* 

of  the,  vi.  599  (Fig.) 

Latin,  essentials  of,  for  prescription- 

a  cause  of  colic,  ii.  331 

dislocations  of  the,  ii.  512  (Pig.) 

writing,  vi.  28 

acute,  iv.  463 

eczema  of  the,  ii.  638 

Latissimus  dorsi,  anomalies  of,  v.  40 

chronic,  iv.  463 

fasciae  of,  iv.  470  (Fig.) 

(Fig-) 

milk  as  a  prophylactic  of,  v.  3 

lymphatic  glands  of,  viii.  395 

Latrines,  vi.  439  (Fig.) 

ophthalmoscopy  in,  v.  319 

lymphatic  vessels  of,  viii.  394  (Fig.) 

for  troops,  iii.  126 

sources  of,  iv.  463 

sabre  and  bayonet  wounds  of  the, 

Laudanine,  v.  322 

symptoms,  iv.  464 

viii.  4 

Laudanosine,  v.  323 

,  treatment,  iv.  465 

shot  wounds  of  the,  viii.  6 

Laudanum,  v.  325 

Lead-workers,  diseases  of,  v.  379 

skin  of,  iv.  468 

Laughing-gas,  v.  191 

Leamington,  iv.  466* 

veins  of,  iv.  468 

Lauraceae,  ii.  169 

Leather  dressers,  diseases  of,  v.  383 

anomalies  of,  vii.  610  (Fig.) 

Laurel,  iv.  457* 

Leather  dressing,  vii.  301 

Legal  rights  and  responsibilities  of 

Laurent's     saccharometer,    vii.   432 

Leather  splints,  vi.  609 

deaf-mutes,  ii.  370 

(Fig.) 

Leavenworth,  iv.  466*  (Chart) 

Legal's  test  for  acetone  in  the  urine. 

Laurie  acid,  i.  61 

Lebanon  Springs,  iv.  466* 

i.  59  ;  vii.  432 

in  cocoa-nut  oil,  ii.  231    • 

Le  Boutillier,  William  G. ,  on  Botzen, 

Leguminosae,  a  partial  list  of  the,  vi. 

Laurin,  ii.  340 

Bozen,  or  Bolzano,  i.  608 

390 

Laurus  camphora,  i.  748 

on  Bournemouth,  i.  608 

Leiomyoma,  v.  79 

nobilis,  ii.  169  ;  iv.  457 

on  Brighton,  England,  i.  696 

definition  of,  iii.  403 

Lavage  of  the  stomach,  vi.  643  (Fig.) 

on  caustics,  ii.  4 

Leiter's    cooling  apparatus,   ii.   617 

Lavandula,  iv.  457  (Fig.) 

on  cauterization,  ii.  8 

(Fig.) 

spica,  iv.  458  ;  v.  571 

on  cicatrix,  ii.  157 

Lembert's  suture,  iv.  178  (Fig.)  ;  v. 

staechas,  iv.  458 

on  circumcision,  ii.  173 

300  (Fig.) ;  vi.  116  (Pig.) 

Lavatories,  iii.  438  (Fig.) 

Lebrun's  operation,  v.  300 

Lemniscus,  v.  775  ;  viii.  186 

Lavender,  ii.  307  ;  iv.  457*  (Fig.) 

Lecanium  ilicis,  v.  355 

location,  viii.  130  (Fig.) 

Lavey,  iv.  458* 

Lecithin,  ii.  640;  v.  363 

Lemon,  iv.  473*  ;  v.  359 

Law,  canon  and  civil,  in  relation  to 

in  nerve  tissue,  v.  150 

salt  of,  V.  441 

marriage,  ii.  273 

in  red  and  white  blood-globules,  i. 

Lemon  juice,  fresh,   substitute  for, 

of  associative  action,  ii.  337 

550 

V.  794 

principles  of,  in  relation  to  mental 

In  the  plasma,  i.  554 

Lemon  verbena,  vii.  641 

incapacity,  ii.  177 

of  pus,   the  source  of  poisonous 

Lemonade,  artificial,  ii.  176 

Lawn-tennis  arm,  v.  55 

products,  ii.  255 

Lemuria,  the  supposed  home  of  the 

Laws  concerning  idiots,  iv.  103 

Ledoyen's  disinfecting  fluid,  iv.  462 

ancestors  of  the  anthropoids, 

concerning  insanity,  iv.  123 

Lee,  Charles  Carroll,  on  menorrhagia, 

ii.  737 

concerning  malpractice,  iv.  639 

iv.  722 

Lemuroidea,  ii.  738 

concerning  the  collection  of  fees. 

on  metritis,  iv.  753 

Le  Nobel's  test  for  acetone  in  the 

iii.  53 

on  metrorrhagia,  iv.  754 

urine,  i.  59 

concerning  dissection,  ii.  517 

Leech,  iv.  467*  (Fig.) 

Lens,  crystalline,  vi.  348  (Pig.) 

concerning  life  insurance,  iv.  488 

American,  iv.  467 

absence  of,  iii.  783 

concerning    sanitary   matters,    iii. 

application  of,  i.  571 

changes  in  the  shape  of  the,  i.  47 

538 

English,  iv.  467 

delivery  of,  in  cataract  operation. 

Laxatives,  iv.  458*  ;  vi.  325 

European,  iv.  467 

i.  802 

Leach,  iv.  467  (Fig.) 

gray,  iv.  467 

development  of,  ii.  782  (Fig.) 

Lead,  iv.  461* 

green,  iv.  467 

dislocation  of,  ii.  300  (Fig.),  801 

absorption  of,  iv.  465 

Hamburg,  iv.  467 

..   (f's-) . 

acetate,  iv.  463 

Swedish,  iv.  467 

histology  of  the,  vi.  352 

action  of,  iv.  465 

Leech-tube,  i.  571  (Fig.) 

Lenses,  for  dissecting  purposes,  iv. 

arthralgia,  iv.  464 

Leeching  in  earache,  ii.  581 

777  (Fig.) 

cachexia,  iv.  464 

Lefferts,    George     M.,    on     benign 

glass,  optic  properties  of,  i,  43 

carbonate,  iv.  461 

tumors  of  the  larynx,  iv.  393 

microscopical,  test  objects  for,  iv. 

chloride,  antiseptic  eiBcacy  of,  i. 

Lefferts'  spray-producer,  v.  449  (Fig.) 

777  (Pig.) 

254 

Leffmann,  Henry,  on  medicul  spec- 

spectacle, vi.  503  (Pig.) 

chromate  of,  poisoning  by,  ii.  156 

troscopy,  vi.  516 

Lente's  inhaler,  i.  193  (Fig.) 

colic,  iv.  464 

on  poisoning  by  barium  salts,  i.  475 

operation,  v.  300 

compounds  of,  used  in  medicine. 

on  poisoning  by  belladonna,  i.  486 

Lenticula,  viii.  135  (Fig.) 

iv.  461 

on  poisoning  by  brucia,  i.  710 

Lenticular  arteries,  viii.  234 

distribution  of,  in  the  body  after 

on  poisoning  by  nitrobenzene,   v. 

nucleus,  viii.  135 

absorption,  v.  769 

191 

Lenticularis  of  the  brain,  viii.  173 

elimination  of,  iv.  465 

on  poisoning  by  phenol,  v.  638 

Lenticulo-striate  arteries,  viii,  234 

encephalopathy,  iv.  465 

Lefort's  operation,  v.  200 

Lenticulo-thalamic  arteries,  viii.  234 

fatal  dose  of,  iv.  463 

Left-handedness,  iii.  496 

Lentigo,  iv.  474* 

in    drinking-water,   detection    of, 

Leg,  amputation  of,  i.  167  (Fig.) 

Lentils,  vi.  390 

vii.  708 

for  shot  injuries,  viii.  32 

starch  from,  vi.  620  (Pig.) 

iodide,  iv.  461 

and  thigh,   anomalies  of    arteries 

Leonard,  Geo.   W.,   on  ambulances 

monoxide,  iv.  461 

of,  i.  356  (Fig.) 

and  the  ambulance  service  in 

nitrate,  iv.  463 

Anglesey  (artificial),  i.  376 

the  larger  cities,  i.  128 
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Leonard's  tint  fflr  staining,  iii.  678 
Leontiasis,  iv.  474 

ossea,  V.  386 
Leontice  thalictroides,  ii.  224 
Leontodon  taraxacum,  ii.  356 
Leonurus,  i.  718 

cardiaca,  v.  571 
Leoser,    Cliarles    McK.,    on  wines, 

spirits,  and  beer,  vii.  764 
Leotia,  iii.  273 

geoglossoides,  iii.  273  (Fig.) 
Lepidium,  v.  77 
Lepidoptera,  v.  756  (Fig.) 
Lepra,  iv.  474*  (Fig.) 

ansestlietica,  iv.  475 

and  mycosis,  diagnosis  of,  v.  78 

bacillus  of,  ii.  288  ;  iv.  476  (Fig.) ; 
vi.  338 
methods  of  staining,  iv.  765 

clinical  history,  iv.  475 

deformity  of  the  hand  in,  iii.  503 

diagnosis,  iv.  477 

etiology,  iv.  476 

history,  iv.  474 

in  the  West  Indies,  vii.  738 

morbid  anatomy,  iv.  475 

of  the  larynx,  iv.  433 

of  the  tongue,  vii.  108 

pathology,  iv.  476 

treatment,  iv.  477 

tuberosa,  iv.  475 
Leprosy,   iv.   474  (Fig.).     See  also 

Lepra. 
Leptandra,  ii.  347  ;  iii.  233 
Leptandrin,  ii.  347 
Leptodera  appendiculata,  reproduc- 
tion of,  viii.  445 

intestinalis,  v.  136  (Fig.) 

stercoralis,  v.  136 
Leptomeningitis,  iv.  731 

spinalis  acuta,  vi.  550 
Leptothrix  buccalis,  iv.  788  (Fig.) 

epidermis,  iv.  804 

in  sputum,  ii.  315 
Leptus,  viii.  381*  (Fig.) 

americanus,  v.  745  (Fig.) ;  viii.  381 

autumnalis,  v.  746  ;  viii.  881 

irritans,  v.  745  (Fig.) ;  viii.  381 
Leroy  D'EtioUe's  hernial  instrument, 
iii.  638  (Pig.) 

method;  v.  300 
Leslie  Well,  iv.  478* 
Lethargy,  ii.  253,  277  ;  vi.  477 
Lettuce,  ii.  58  ;  iv.  3';6 
Leube's  pancreatic-meat  emulsion,  ii. 

693 
Leucin,  ii.  467 ;  v.  259 

in  urine,  vii.  485  (Fig.) 

various  forms  of,  iv.  803  (Fig.) 
Leucocytes,    microscopical    appear- 
ances of,  iv.  784 
Leucocythaemia,  iv.  478* 

anatomical  characters,  iv.  478 

blood  changes  in,  iv.  479 

climatic  treatment  of,  iii.  535 

diagnosis,  iv.  481 

enlargement  of  the  liver  in,  iv.  557 

etiology,  iv.  480 

history,  iv.  478 

lymphatic,  iv.  478 

myelogenous,  iv.  478 

pathogenesis,  iv.  480 

prognosis,  iv.  481 

retina]  changes  in,  iv.  479 

splenic,  iv.  478 

treatment,  iv.  481 
Leucocytosis,  i.  569  ;  iv.  478 
Leucoderma.     See  Albinism  and  Vi- 


Leucoline,  ii.  96 
Leucoma,  ii.  394 

linguae,  vii.  110 
Leucomai'nes,  vi.  64 
Leucoplasia  oris,  vii.  110 
Leucorrhoea,  iv.  482* 
and  gonorrhoea,  diagnosis  between, 

vii.  594 
cervical,  iv.  483 
definition,  iv.  482 
diagnosis,  iv.  484 
infantile,  iv.  484 
intra-uterine,  iv.  483 
prognosis,  iv.  484 
treatment,  iv.  485 
vaginal,  iv.  483 
varieties  of,  iv.  483 
vulvar,  iv.  483 
Leunotin,  ii.  310 
Leuk  (mineral  springs),  iv.  582 
Leukaemia,  iv.  478*.     See  also  Leu- 

cocythmnda. 
Levant  galls,  v.  358 
Levant  woTmseed,ii.  58  ;  viii.  1  (Pig.) 
Levator  anguli  scapulae,  anomalies 

of,  V.  41  (Pig.) 
Levator  claviculse,  v.  41 
Levator    labii    superioris    proprius, 

anomalies  of,  v.  35 
Levator  palati,  v.  683 

mollis,  ii.  730 
Levator  palpebrae,  anomalies  of,  v. 

36 
Levator  pharyngis,  v.  632 
Levator  thyroidese,  v.  88  (Pig.) 
Levelling  apparatus  for  slide  cult- 
ures, iv.  768  (Fig.) 
Levico,  iv.  486* 
Levis's  method,  v.  200 
Levisticum  ofBcinale,  i.  227  ;  iv.  583 

paludapifolium,  iv.  582 
Levitical  law  in  relation  to  marriage, 

ii.  373 
Levogyrate  solutions  of  cinchona  al- 
kaloids, ii.  163 
Levulose,  iii.  695 

in  urine,  vii.  428 
Leyden's  crystals  in  asthma,  i.  396  ; 

iv.  791  (Fig.) 
Liberian  coffee,  ii.  224 
Liberty  Hot  Springs,  iv.  487* 
Lice,  V.  750 

License  to  practise  medicine,  v.  678 
Lichen,  iv.  487*  (Pig.) 
and  small-pox,  diagnosis,  vi.  483 
islandicus  (Iceland    moss),    v.  36 

(Fig.) 
pilaris,  iv.  866 
planus,  iv.  487 

of  the  tongue,  vii.  109 
ruber,  iv.  487 
and  eczema,  diflferential  diagno- 
sis of,  ii.  634 
and  psoriasis,  differential  diag- 
nosis, vi.  56 
of  the  tongue,  vii.  109 
tropicus,  V.  1 
Lichenin,  v.  26 
Licorice,  vi.  390 
Licorice  root,  iv.  508  (Fig.) 
Lids,  granular,  ii.  266 
Lieben's  test  for  acetone  in  the  urine, 

i.  59  ;  vii.  432 
Lieberkiihn's  crypts,  or  follicles,  iv. 

169  (Fig.) 
Liebig,  brain- weight  of,  viii.  163 
Liebig's  food  for  infants,  ii.  439 
Liebreich's  operation,  v.  200 
Lieutandii  trigonum,  i.  508 
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Life,  i.  500 
duration  of,  without  food,  iii.  40 
expectation  of,  v,  25 

in  deaf-mutes,  ii.  869 
natural  length  of,  iv.  579 
vegetable,  automatic  actions  of,  i. 

450 
voluntary,  automatic  actions  of,  i. 
450 

Life-cycles,  vi.  487 

Life  insurance,  laws  of,  iv.  488 
professional  athletes  poor  risks,  ii. 

760 
selection  of  lives,  i.  136 

Life-science,  i.  499 

Life-tables,  v.  23 

Ligaments — 
acromio-clavicular,  ii.  178  (Fig.) 
arcuate,  of  the  wrist,  viii.  84 
articular,  peculiar  sensibility  of,  i. 

373 
broad,  of  the  uterus,  vii.  568  (Fig.) 
conoid,  ii.  178 

coraco-clavicular,  ii.  178  (Fig.) 
coronary,  of  the  liver,  v.  605 
crucial,  of  the  knee-joint,  iv.  313 

(Fig.) 
disease  of,  viii.  339 
gastro-pancreatic,  v.  606 
gastrophrenic,  v.  605 
hepato-duodenal,  v.  606 
hepatorenal,  v.  605 
interclavicular,  ii,  178  (Fig.) 
intermuscular,  iii.  83 
lateral,  of  the  knee-joint,  iv.  313 

(Pig.) 
lateral  vesico-umbilical,  i.  508 
median  vesico-umbilical,  i.  507 
of  the  ankle,  i.  385  (Fig.) 
of  the  elbow-joint,  ii.  645  (Fig.) 
of  the  foot  and  ankle,  iii.  311  (Fig.) 
of  the  hip- joint,  iii.  650  (Fig.) 
of  the  male  bladder,  i.  508 
of  the  ossicles  of  the  ear,  vii.  388 

(Fig.) 
of  the  pelvis,  v.  554  (Pig.) 
of  the  shoulder-joint,  vi.  444 
of  the  uterus,  vii.  459,  563  (Pig.) 
of  the  wrist-joints,  viii.  34  (Fig.) 
pancreatico-splenic,  v.  606 
phreno-colic,  v.  605 
popliteal,  iv.  314 
pubo-prostatic,  i.  508 
rhomboid,  ii.  178  (Fig.) 
round,  of  the  uterus^  vii.  459,  568 

(Fig-) 
sacro-sciatic,  v.  555  (Fig.) 
spleno-phrenic  or  spleno-renal,  v. 

605 
sterno-clavicular,  ii.  178  (Fig.) 
straight,  of  the  wrist,  viii.  34 
suspensory,    of  the  axilla,  i.    454 

(Fig.) 
of  the  crystalline  lens,  vi.  353 

(Fig.) 
thyro-hyoid,  iv.  889 
trapezoid,  ii.  178 
triangular,  v.  589 
triangular  or  lateral,  of  the  liver,  v. 

605 
Ligamenta  alaria,  iv.  813 

salpingo  pharyngea,  ii.  730 
Ligamentum  arcuatum  externum,  ii. 

427  (Fig.) 
arcuatum  internum,  ii.  437  (Fig.) 
infundibulo-ovaricum,  vii.  570 
mucosum,  iv.  315  (Fig.) 
nuchas  replaced  by  muscle,  v.  52 
orbiculare  baseos  stapedis,  ii.  562 
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Ligatnentum  (continued) : 
patellae,  rupture  of,  v.  530 
pectinatum,  iv.  214  ;  vi.  351  (Fig.) 
piso-hamatum,  viii.  34 
piso-metacarpeum,  viii.  34 
suspensorium  pharyngis,  v.  633 
teres,  iii.  651 
Ligature,  iv.  489* 
aseptic,  iv.  494 
direct,  iv.  493 
double,  iv.  493 
en  masse,  iv.  493 
forms  and  number  of,  iv.  492 
healing  of  arteries  after,  i.  359  (Fig.) 
history  of,  iv.  489 
immediate,  iv.  493 
in  arresting  haemorrhage,  iii.  470 

(Fig.) 
intermediate,  iv.  493 
momentary,  iv.  493 
of  arteries,  iii.  471  ;  iv.  489 
brachial  in  the  arm,  1.  308 
brachial  at  the  elbow,  i.  310 
common  carotid,  v.  114 
external  carotid,  v.  114 
femoral,  viii.  543 
lingual,  V.  115 
radial,  i.  313  (Fig.) 
radial  at  the  wrist,  i.  315  (Fig.) 
subclavian,  v.  115  (Fig.) 
superior  thyroid,  v.  114 
ulnar,  i.  313  (Fig.) 
ulnar  at  the  wrist,  i.  315  (Fig.) 
vertebral,  v.  116 
of  blood-vessels  in  amputation,  i. 

151  (Fig.) 
permanent,  iv.  494 
practical  suggestions  concerning, 

iv.  496 
Scarpa's,  iv.  493 
temporary,  iv.  493 
Ligatures,  animal,  iv.  494 
Bonnet's  caustic,  ii.  7 
material  for,  i.  364 
Light  as  an  aid  in  the  judgment  of 
direction,  ii.  477 
electric,  for  diagnostic  purposes, 

ii.  660  (Fig.) 
perception,  measurement  of  aoute- 

ness  of,  V.  350 
sensitiveness  of  excentric  portions 

of  the  retina  to,  vii.  664 
source  of,  in  aural  examinations, 
ii.  574 
Lights,  contamination  of  air  by,  vii. 

613 
Lightning,  action  of,  on  the  clothes, 
iv.  498 
aural  symptoms  excited  by,  iv.  501 
burns  by,  iv.  499 
circulatory  symptoms  excited  by, 

iv.  501 
contusions  caused  by,  iv.  500 
convulsions  caused  by,  iv.  501 
death  from,  iv.  501 
autopsies  after,  iv.  503 
rigor  mortis  after,  iv.  503 
the  blood  after,  iv.  503 
dendroid  marks  from,  iv.  500 
ecchymoses  caused  by,  iv.  500 
epilepsy  caused  by,  iv.  501 
eye  symptoms  excited  by,  iv.  501 
forms  of,  iv.  497 
fractures  from,  iv.  500 
gastric  symptoms  excited  by,  iv.  501 
injuries  from,  iv.  499 
loss  of  hair  from,  iv.  500 
metallic  staining  by,  iv.  500 
neuralgia  caused  by,  iv.  501 


Lightning  (continued) : 

paralysis  caused  by,  iv.  500 

position  of  person  as  modifying 
liability  to  being  struck  by,  iv. 
498 

respiratory  symptoms  excited  by, 
iv.  501 

sensory  disturbances  caused  by,  iv. 
501 

symptoms  caused  by  a  stroke  of, 
iv.  498 

the  effects  of,  iv.  497* 

wounds  caused  by.  iv.  500 
Lightning  catarrh,  iv.  34 
Lignerolles's  amputation,  v.  300 
Lignoin,  ii.  163 
Lignum  vitae,  iii.  407  (Fig.) 
Ligula  Mansonii,  v.  136 
Ligusticum  levisticum,  iv.  583 

scoticum,  iv.  582 
Liliacese,  i.  35 

colchicese,  ii.  334 
Lilium  candidum,  iv.  503 
Lily  of  the  valley,  iv.  503* 

water,  iv.  503'" 

white,  iv.  503'" 
Limb,  thoracic,  in  lower  vertebrates, 

iii.  486  (Fig.) 
Limbs,  artificial,  i.  376 

cost  of,  i.  377 

makers  of,  i.  377 
Limbus  corneee,  vi.  347 

laminae  spiralis,  ii.  566 
Lime,  i.  745 

caustic,  ii.  5 

chloride  of,  as  a  deodorant,  ii.  406 
as  a  disinfectant,  ii.  480 

chlorinated,  ii.  101  i 

hypophosphite  of,  iii.  799 

oxalate  of,  found  in  the  urine,  iv. 
803  (Fig.) 

phosphate  of,  concretions  of,  in  the 
auditory  nerve,  i.  441 

process  of  water  purification  by, 
vii.  734 

sulphurated,  vi.  681 
Lime-kilns,  nuisance  from,  vii.  204 
Lime-water,  i.  746 

antidotal  value  of,  i.  343 

germicidal  action  of,  iii.  335 

in  the   prevention   of  curdling  in 
milk,  viii.  95 
Limes,  v.  359 
Limettes,  v.  359 
Limp,  bone  lesions  causing,  iv.  503 

definition,  iv.  503 

diagnostic  importance  of,  iv.  503* 

feigned,  iv.  504 

from  cutaneous  affections,  iv.  504 

from  muscular  contractures,  iv.  504 

from  paralysis,  iv.  504 

in  hip  disease,  viii.  346,  348 

in  neuromimetic  joint  disease,  v. 
173 

in  Pott's  disease,  iv.  504 

intermittent,  in  arterial  obstruc- 
tion, iv.  504 

joint  lesions  causing,  iv.  503 

varieties  of,  iv.  503 

warning  given  by  a,  iv.  504 
Limping,  diagnostic  significance  of, 

iv.  503* 
Linaria  vulgaris,  iii.  333 
Linden,  American,  iv.  505 

European,  iv.  505 
Linden  flowers,  iv.  505* 
Lindera  benzoin,  ii.  169 
Line,  Nekton's,  or  Roser's,  v.  301 

oculo-zygomatic,  v.  199 


Line  (continued)  : 

white,   of  Vicq  d'Azyr,  viiL    143 
(Fig.) 
Line-writing,  ii.  380  (Pig.) 
Linea  alba,  i.  3 

semilunaris,  i.  3 
Linen,  iv.  505 

fibres  seen  under  the  microscope, 
iv.  781  (Fig.) 
Lines,  focal,  i.  400 
Lingual  artery,  v.  114  (Fig.) 

anomalies  of,  i.  349 

ligature  of,  v.  114 

surface  marking  of,  v.  113 
Lingual  lobule,  viii.  154 
Lingual  nerve,  ii.  337,  339 

stretching  or  excision  of  the,  vii. 
133 
Lingual  paralysis,  iii.  798 
Lingual  spasm,  iii.  797 
Linguatula,  v.  567  (Fig.) 
Linguatulida,  v.  741 
Lingula  of  brain,  viii.  136  (Fig.) 
Liniments,  iv.  697 

ammonia,  i.  136 

belladonna,  i.  486 

camphor,  i.  749 

cantharidal,  vi.  501 ;  vii.  334 

chloroform,  ii.  103 

compound  mustard,  v.  76 

lime,  i.  746 

soap,  vi.  491 

turpentine,  vii.  334 

volatile,  i.  136 
Linnseus    (botanist),    derivation    of 

name,  iv.  505 
Linseed,  iv.  505*  (Fig.) 

poultices,  viii.  437 
Lint,  patent  or  woven,  iv.  506 
Linum  usitatissimum,  iv.  505  (Fig.) 
Lion,  brain-weight  of,  viii.  163 
Lion-jaw  forceps,  vi.  176  (Fig.) 
Lip,  cancer  of,  plastic  operation  for, 
V.  707  (Fig.) 

cortical  centres  of  motion  for  the, 
viii.  303  (Fig.) 

eczema  of  the,  ii.  637 

epithelioma  of,  i.  773.(Fig.) 

herpes  of  the,  iii.  643 

lower,  lymphatic  glands  of  the,  v. 
130 
periodic  oedema  of,  v.  594 

plastic  operations  on  the,  v.   709 
(Fig.) 
Lip-reading,  ii.  384 
Llpanin  as  a  tonic,  vii.  136 
Lipik,  iv.  506* 
Lipoma,  iv.  506* 

capsular,  iv.  507 

characteristics  of,  iv.  507 

definition  of,  iii.  401 

diagnosis  of,  vii.  333 

histogenesis  of,  iv.  507 

internal,  iv.  508 

multiple,  iv.  508 

of  the  eyelid,  ii.  806 

of  the  intestine,  iv.  190 

of  the  kidney,  iv.  396 

of  the  mamma,  i.  691 

of  the  orbit,  ii.  813 

of  the  pancreas,  v.  486  (Fig.) 

of  the  parotid  gland,  v.  519 

of  the  tongue,  vii.  113,  115 

of  the  tonsil,  vii.  150 

polypoid,  iv.  507 

tuberosum,  iv.  506 

varieties  of,  iv.  507 
Lipothymia  in  anaemia  of  the  brain, 
i.  614 
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lilgamentum. 
lilver. 

Lipowitz's  test  for  phosphorus,  v.  646 

Lithotripsy,  iv.  518 

Liver,  ciiThosis  of  the  (continued) : 

Lippia  citriodora,  vii.  641 

Lithotriptor,  Civiale's,  iv.  533  (Fig.) 

definition,  iv.  543 

Lippitudo,  ii.  788 

Lithotrites,  iv.  511  (Fig.) 

diagnosis,  iv.  547 

Lippspringe,  iv.  508 

Fergusson's,  Iv.  531  (Fig.) 

enlargement  in,  Iv.  556 

Liqueurs,  vii.  779 

Gouley's,  iv.  533  (Fig.) 

etiology,  iv.  543 

Liquidambar  orien talis,  vi.  654  (Fig.) 

Heurteloup's,  iv.  531  (Fig.) 

history,  iv.  543 

styraciflua,  vi.  448,  655  ;  vii.  784 

Jacobson's,  iv.  530 

hypertrophic,  form,  i.  17 

Liquids,   abstinence  from,  in  nasal 

Keyes",  iv.  523  (Fig.) 

pain  in,  v.  455 

catarrh,  ii.  1 

Mathieu's  urethral,  Iv.  538  (Fig.) 

pathology,  iv.  544 

Liquor,  iv.  699.     See  also  Solution. 

Teevan's,  Iv.  523  (Fig.) 

symptoms,  Iv.  545 

amnii,  1.  140 

Thompson's,  iv,  523  (Fig.) 

treatment  of,  iv.  547 

composition  of,  vii.  244 

Llthotrity,  Iv.  518*  (Fig.) 

congestion  of  the,   i.   17  ;  iv.   568 

calcls,  i.  746 

complications  of,  iv.  539 

(Fig.) 

guttse  perchfe,  iii.  414 

dangers  of,  iv.  537 

diarrhcea  in  disease  of,  Ii.  433 

iodi  compositus,  iv.  205 

evacuating  tubes  used  in,  Iv.  534 

differential    diagnosis    of   various 

Morgagni,  vi.  352 

evacuators  used  in,  Iv.  531 

affections  of,  iv.  547 

picis  alkalinus,  ii.  636 

history  of,  iv.  518 

dilatation  cysts  of,  iv.  577 

potassoe,  v.  793 

In  children,  iv.  530 

dimensions  of  the,  iv.  553 

sanguinis,  i.  551 

in  women,  iv.  530 

diseases  of,  relative  frequency  of, 

sodse,  vi.  492 

rapid,  in  children,  Iv.  536 

iv.  571 

sodse  chloratge,  Ii.  101 

In  women,  iv.  536 

echinococcus  of  the,  i.  16  ;  iv.  548* 

Liquorice  root,  iv.  508*  (Fig.) 

with    evacuation,   Iv.    511,    531 

(Fig.) 

Liquors,  adulteration  of.  111.  304 

(Fig.) 

enlargements  of  the,  i.  16  ;  iv.  552* 

alcoholic,  vii.  778 

perineal,  iv.  530 

(Fig.) 

Liriodendron,  iv.  618 

preparations  for  the  operation,  Iv. 

and    ovarian    cysts,   differential 

tuliplfera,  iv.  618 

538 

diagnosis,  v.  426 

Lisfranc's  amputation,  i.  164  (Fig.) 

search  for  fragments  after,  Iv.  530 

from  obstruction  of  bile-ducts,  i. 

method,  v.  300 

Litters,  extemporized,  vii.  333  (Fig.) 

17 

Lisping,  vi.  617  ;  vii.  686 

for  use  in  battle,  Iii.  140  (Fig.) 

in  abscess,  1.  16  ;  iv.  557 

Lister,  vfork  of.  In  antiseptic  surgery, 

hand-,  vii.  323  (Fig.) 

In  amyloid  disease,  1.  17  ;  iv.  558 

1.  257 

how  to  carry,  vii.  334 

in  carcinoma,  1.  16  ;  iv.  555 

Lister's  method,  v.  300 

wheeled-,  vii.  235  (Fig.) 

in  cavernous  metamorphosis,  iv. 

Llston's  bone  forceps,  vii.  245  (Fig.) 

Little  Rock,  iv.  536*  (Chart) 

558 

method,  v.  200 

Little's  disease,  v.  200 

In  cirrhosis,  1.  17  ;  iv.  556 

Liter,  vii.  731 

spinal  brace,  v.  372  (Fig.) 

In  congestion,  i.  17  ;  iv.  569 

Lithffimia,  iii.  370  ;  Iv.  509* 

Littorlna  littorea,  vi.  488 

In  fatty  disease,  i.  17  :  Iv.  555 

neuralgia  In,  v.  153 

Littre's  operation  for  artificial  anus, 

In  general  diseases,  i.  17  ;  iv.  559 

treatment,  Iv.  510 

Ii.  249 

in  hydatid  disease,  1.  16  ;  Iv.  558 

Litharge,  iv.  461 

Live  birth,  air  in  the  tympanum  as 

In  hypertrophic  cirrhosis,  1.  17  ; 

Lithiasis,  Hi.  370  ;  Iv.  510 

a  sign  of,  vii.  364 

iv.  557 

Lithlc  acid,  vii.  413  (Fig.) 

Liver,  abscess  of  the,  i.  16  ;  iv.  537* 

in  leucocythsemia,  i.  17  ;  Iv.  557 

Lithium,  Iv.  511* 

clinical  history,  iv.  539 

in  malarial  disease,  1.  17 

benzoate,  1.  488 

enlargement  in,  iv.  .557 

In  sarcoma,  iv.  557 

bromide,  i.  698 

etiology,  Iv.  53'? 

In  syphilitic  disease,  1. 17  ;  iv.  556 

carbonate,  normal,  iv.  511 

pathological  anatomy,  iv.  538 

fatty,  iii.  48  (Fig.) ;  iv.  559* 

carmine  for  staining,  ill.  674 

prognosis,  iv.  539 

enlargement  in,  1.  17  ;  iv.  555 

chloride,  antiseptic  efficacy  of,  i. 

treatment,  iv.  540 

fatty  infiltration  of  the,  Hi.  48  (Fig.) 

255 

acute  Inflammation  of  the,'lv.  540* 

floating,  111.  166 

citrate,  normal,  Iv.  511 

acute  yellow   atrophy  of  the,  iv. 

gall-stones,  Iv.  560* 

salicylate,  vi.  350 

540* 

gin -drinker's,  iv.  543  (Fig.) 

salts,  diuretic  action  of,  11.  523 

definition,  Iv.  540 

granular,  iv.  543  (Fig.) 

Lithocenosis,  Iv.  518 

diagnosis,  Iv.  543 

gumma  of,  1.  17  ;  iv.  5'76 

Lithoclast,  Gouley's,  Iv.  530  (Fig.) 

etiology,  Iv.  541 

histology  of,  iv.  571*  (Fig.) 

Lithodialysis,  or  lithodyalisis,  Iv.  518 

frequency,  Iv.  540 

hob-nailed,  iv.  543  (Fig.) 

Litholabe,  Civiale's,  iv.  530  (Fig.) 

morbid  anatomy,  iv.  541 

hydatids  of,  i.  16  ;  iv,  548  (Fig.) 

Litholaby,  iv.  518 

prognosis,  iv.  543 

hypersemia  of,  i.  17  ;  iv.  568*  (Fig.) 

Litholapaxy,  iv.  511*  (Fig.),  531(Fig.) 

symptoms,  iv.  543 

hypertrophic  cirrhosis  of  the,  i.  17 

Lithomyly,  iv.  518 

treatment,  Iv.  543 

with  icterus,  iv.  557 

Lithopsedlon,  i.  33 

adenoma  of,  i.  79  (Fig.) ;  iv.  576 

hypertrophy  and  hyperplasia  of,  i. 

Llthophagy,  iv.  518 

amyloid  disease  of  the,  i.  17  ;  Iv. 

-1  w               -^                      .y  I-        I- 

Lithoprlny,  iv.  518 

558 

indications  for  operative  treatment 

Lithospermum  tlnctorlum,  1.  115 

anatomical  relations  of  the,   i.   4 

of  diseases  of,  ii.  120 

Lithotomy,  Iv.  515*  (Fig.) 

(Pig.) 

inflammation   of  the  capsule  of  ; 

after-treatment  in,  iv.  517 

angioma  of,  1.  230  (Fig.) 

perihepatitis,  iv.  571* 

and  llthotrity,  relative  advantages 

carcinoma  of,  i.  16  ;  Iv.  573 

lesions  of,  in  diabetes,  il.  431 

of,  iv.  537 

and  echinococcus,  diagnosis  of, 

leuksemic,  enlargement  of,  1.  17  ; 

antiseptics  in,  iv.  518 

Iv.  551 

iv.  557 

bilateral,  iv.  517 

enlargement  in,  iv.  555 

ligaments  of  the,  v.  605 

forceps,  iv.  516 

from  gall-stones,  Iv.  564 

lymphatic  vessels  of,  vili.  400 

knife,  iv.  516 

pain  in,  v.  455 

lymphoma  of,  iv.  576 

lateral,  iv.  516 

cavernous  angioma  of,  iv.  577 

malpositions  of  the,  i.  17 

parts  divided  in,  v.  591 

cavernous  metamorphosis  of,   en- 

melano-sarcoma of,  iv.  574 

parts  to  be  avoided  in,  v.  591 

largement  in,  iv.  558 

minute  anatomy  of   the,   iv.   571' 

median,  Iv.  517 

changes  in,  in  dysentery,  ii.  551 

(Fig.) 

perineal,  Iv.  515 

In  yellow  fever,  viii.  67  (Fig.) 

nerves  of  the,  iv.  572 

position,  iv.  516 

cholagogues     contra-indicated    In 

new-growths  of  the,  Iv.  573* 

scoop,  Iv.  517 

structural  diseases  of,  ii.  113 

percussion  area  of,  iv.  553  (Fig.) 
red  or  cyanotic  atrophy  of  the,  1. 

staff,  Iv.  516 

cirrhosis  of  the,  iv.  543*  (Fig.) 

supra-pubic,  Iv.  517;  vili.500(Fig.) 

complications,  iv.  547 

17                              ^     .'              ^1 
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Liver  (continued) : 
relation  of,  to  the  health  of  the  in- 
dividual, V.  780 
remarkable  case  of  rupture  of  the, 

i.  5 
rupture  of  the,  i.  14 
sarcoma  of,  iv.  576 

enlargement  in,  iv.  557 
sclerosis  of,  iv.  543  (Fig.) 
enlargement  in,  iv.  556 
secondary  changes  in,  in  valvular 

heart  disease,  iii.  585 
share  of,  in  the  production  of  dia- 
betes, ii.  417 
shot  wounds  of  the,  viii.  6 
size  and  function  of,  in  the  new- 
born, iv.  10 
syphilitic  disease  of  the,  iv.  577*  ; 
vi.  725 
enlargement  in,  i.  17  ;  iv.  556 
tuberculosis  of,  iv.  576  ;  vii.  306 
tumois  of  the,  i.  16  ;  iv.  572 
weight  of  the,  iv.  552 
yellow  atrophy  of,  iv.  540 
Liver-cough,  ii.  314,  458 
Liver-fluke,  ii.  518  (Pig.)  ;  iii.  395 

ovum  of,  iv.  796  (Fig.) 
Liver  of  sulphur,  vii.  681 
Lividity.     See  Cyanosis. 
Living  bodies,  emanations  from,  iv. 
756 
non-specific  emanations  from,  iv. 

756 
specific  emanations  from,  iv.  757 
Living  matter,   efEects    of  freezing 

upon,  iii.  595 
Living   things,    the-  science    of,  i 

499 
Lizard,  poisonous,  vi.  167  (Fig.) 
Lizar's  method,  v.  200 
Llandudno,  i.  25 

Lobe,  central,  of  cerebellum,  viii.  127 
(Fig.) 
cuneiform,  of  cerebellum,  viii.  127 

(Fig.) 
occipital,  viii.  148 
parietal,  viii.  148  (Fig.) 
postfrontal,  viii.  147  (Fig.) 
prefrontal,  viii.  147  (Fig.) 
presemilunar,  of  cerebellum,  viii. 

126  (Fig.) 
quadrangular,  of  cerebellum,  viii. 

126  (Fig.) 
slender,   of  cerebellum,   viii.    127 
(Fig.) 
Lobelacrin,  iv.  578 
Lobelia,  iv.  577*  (Fig.) 
as  an  expectorant,  ii.  766 
cardinalis,  iv.  578 
inflata,  iv.  577 
Lobeline,  iv.  578 

Lobes,    anterior,    of   cerebrum,   re- 
duced mass  of,  in  color-blind- 
ness, ii.  244 
of  cerebellum,  viii.  125  (Fig.) 
optic,  the  gemina,  which  see,  viii. 
128 
Lobster  polypore,  iii.  280 
Lobule,  fusiform,  viii.  154 
lingual,  viii.  154 
of  the  auricle,  i.  444  (Fig.),  447 
Lobules,  cerebral,  methods  of  locat- 
ing, viii.  206 
Lobus  opertus,  viii.  147 
Local  dropsy,  ii.  534 
Localities,  examination  of,  vi.  500 
healthfulness  of,  vi.  498 
unhealthy,    improvement    of,    vi. 
499 


Locality-sense,  table  of  variations  of, 
in   different    portions   of    the 
skin,  i.  84 
Localization,  cerebral,  ii.  29  (Fig.) ; 

vii.  672 
Localization,  sense  of,  tests  for,  vi. 

390  (Fig.) 
Localized  electrization,  ii.  651 
Lochia,  vi.  71 
Lockjaw,  vii.  32 
Lockman  wheel  for  ventilating,  vii. 

625 
Locomotor  ataxia,  vi.  585  (Fig.) 
and  brain  tumor,  diagnosis  of,  i. 

679 
and  multiple  neuritis,  diagnosis  of, 

viii.  422 
and  syringo-myelia,  differential  di- 
agnosis, viii.  514 
arthropathies  in,  i.  373  ;  viii.  343 
climates  suitable  for  the  treatment 

of,  iii.  585 
electricity  in,  ii.  654 
following  acute  myelitis,  viii.  487 
massage  in,  iv.  658 
pain  in,  v.  456 
syphilitic,  vi.  728 
Locus  coeruleus  of  the  fourth  ven- 
tricle, viii.  178 
Locus  niger,  viii.  131 
Locust  (St.  John's  bread),  vi.  244, 390 
Locusts,  V.  750 
Lodi  artesian  well,  iv.  578* 
Loffler's  method,  v.  300 

solution,  V.  200 
Logwood,  iv.  578*  (Fig.)  ;  vi.  390 
Lomi-lomi,  iv.  644 
London  paste,  ii.  6 
Longevity,  iv.  579* 

as  an  inheritance,  iv.  140 
Longings  of  pregnant  women,  iv.  3 
Longissimus  dorsi,  anomalies  of,  v. 

52 
Longitudinal   fracture.      See  Fract- 
ures. 
Longitudinal  sinus,  viii.  241 
Longmuir's  well,  iv.  579* 
Longstreth,    Morris,    on    tubercular 
and  syphilitic  disease  of  the 
kidney,  vii.  361 
Longus  colli,  anomalies  of,  v.  40 
Lonicera  caprifolium,  iii.  695 
tartarica,  iii.  695 
xylosteum,  iii.  695 
Loomis,  Alfred  L.,  on  atrophy  of  the 
heart,  iii.  548 
on  dilatation  of  the  heart,  iii.  553 
on  displacements  of  the  heart,  iii. 

555 
on  fatty  degeneration  of  the  heart, 

iii.  557 
on  fattv  infiltration  of  the  heart, 

iii."557 
on  hsemorrhage  into  the  walls  of 

the  heart,  iii.  567 
on  hydatids  of  the  heart,  iii.  567 
on  hypertrophy  of  the  heart,  iii.  567 
on  inflammation  of  the  heart,  iii. 

570 
on  malignant  growths  of  the  heart, 

iii.  570 
on  pysemic  abscess  of  the  heart,  iii. 

573 
on  simple  softening  of  the  heart, 

iii.  573 
on    spontaneous    rupture    of    the 

heart,  iii.  573 
on  syphiloma  of  the  heart,  iii.  580 
on  wounds  of  the  heart,  iii.  592 


Loose  bodies  in  the  joints,  viii.  335, 

354 
Lordosis,  iv.  579* 
Loreta's  method,  v.  300 

operation,  v.  200 
Lorgnettes,  vi.  513  (Fig.) 
Los  Angeles  and  Pasadena,  iv.  580* 

(Chart) 
Lotio  cosmetica.  ii.  309 
Lotus,  Indian  and  Egyptian,  iv.  503 
Lou6che,  Loeche,  or  Leuk,  iv.  582* 
Louisiana,  history  of  yellow  fever  in, 

viii.  43 
Louis's  angina,  v.  200 
Louisville  artesian  well,  iv.  582* 
Louse,  body-,  v.  534  (Fig.) 

crab-,  V.  535  (Fig.) 

head-,  v.  534  (Fig.) 
Louse  flies,  v.  753 
Lousiness,  v.  534 
Lovage,  constituents  of,  i.  333 
Lovage  root,  iv.  583* 
Lovage,  Scotch,  iv.  582 
Lovett,  Robert  W.,  on  acute  syno- 
vitis, vi.  703 

on  chronic  diseases  of  joints,  viii. 
330 

on  spina  bifida,  viii.  471 
Lower  Blue  Lick  Springs,  iv.  583* 
Lowit's  method  of  gold  staining,  iii. 

680 
Lozenges,  vii.  353 
Lucillia  macillaria,  v.  753 
Ludwig's  angina,  v.  200 

angle,  v.  200 

kymographion,  vii.  503  (Fig.) 

mercury-pressure  injection  appar- 
atus, iii.  683  (Fig.) 
Lues  venerea,  vi.  709*  (Fig.).     See 


Lugol's  solution  of  iodine,  iv.  305 
Luhatschowitz,  iv.  583* 
Luke's  method,  v.  200 
Lumbago,  iv.  583* 

pain  in,  v.  456 
Lumbar  abscess,  i.  12,  24 

colotomy,  i.  9  ;  ii.  249 

fascia,  i.  12;  iii.  36  (Fig.) 

lymphatic  glands  and  plexus,  viii. 
402 

regions,  i.  7 

vertebrae,  dislocations  of,  ii.  486 

zoster,  iii.  647 
Lumbodynia,  iv.  583 
Lumbo-inguinal  nerve,  viii.  538 
Lumbricales  manus,  anomalies  of,  v. 
46 

pedis,  anomalies  of,  v.  51 
Lumbrici,  remedies  for,  i.  237 
Lumbricoid  worm,  v.  132  (Fig.) ;  vii. 

791 
Lunacy.     See  Insanity. 
Lunar  caustic,  vi.  449 
Lunaria  annua,  v.  77 
Lung,  chemical,  iv.  37 
Lungs,  abscess  of,  iv.  583* 

affections  of,  disqualifying  for  en- 
listment, ii.  745 

alveoli  of,  iv.  596 

anatomy  of  the,  vi.  198 

anthracosis,  iv.  597 

auscultation  of  the,  ii.  83 

byssinosis,  iv.  597 

cardio-pneumatic  movement,  i.  563 

collapse  of  the,  i.  408 

disease  of,  in  deaf-mutes,  ii.  369 
sputa  in,  ii.  769 

diseases  of  the  bronchial  glands,  iv. 
584* 
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Lungs  (continued) : 
embolism  of,  ii.  668 
emphysema  of  tlie,  iv.  587* 
fat-embolism    of,   after  fractures, 

iii.  338 
foreign  bodies  in  the,  iv.  603 
gas-interchange  in  the,  vi.  201 
gunshot  wounds  of,  iv.  603 
hsemorrhage  from,  iii.  463 
hernia,  iv.  603 
histology,  iv.  595* 
hyperaemia  of  the,  iv.  589* 
inflammations  of  the,  iv.  589  (Fig.) ; 

V.  725  (Fig.) 
lesions  of,  in  diabetes,  ii.  431 
lymphatics  of,  iv.  596  ;   viii.  405 

(Fig.) 
masons',  iv.  597 
matters  excreted  by  the,  vi.  205 
millers',  iv.  597 
minute  anatomy  of,  iv.  595* 
nerves  of,  iv.  596  ;  vi.  199 
normal  anatomy  of  the  child's,  v. 

726 
oedema  of,  iv.  596* 
operations  on  the,  iv.  604 
ossepus  growths  in  the,  v.  388 
parenchymatous    injections    into, 

iv.  604 
physical  examination  of  the,  ii.  80 

(Fig.) 
pneumonokoniosis,  iv.  597* 
regional  anatomy  of,   vii.  67,  75 

(Fig.) 
roots  of  the,  vii.  74 
secondary  changes  in,  in  valvular 

heart  disease,  iii.  685 
secondary  inflammation  of,  in  diph- 
theria, ii.  471 
surgery  of,  iv.  600* 
syphilitic  disease  of  the,  vi.  733 
tabacosis,  iv.  597 
treatment  of  cysts  of  the,  iv.  604 
tuberculosis  of,  ii.  300  (Fig.) ;  v. 
660  ;  vii.  298.     See  also  Phthi- 
sis,  pulmonary,  and  Tuberculo- 
sis, pulmonary. 
vascular  supply  of,  iv.  596  ;  vi.  199 
wounds  of,  iv.  600 
Lungwort,  i.  606  ;  iv.  605* 
Lunula  of  the  nail,  v.  103 
Lupinus,  vi.  390 
liupulin,  iii.  697 

Lupus    and    psoriasis,    differential 
diagnosis,  vi.  56 
endemicus,  i.  106 
erythematosus,  iv.  605* 
and  mycosis,  diagnosis  of,  v.  78 
definition,  iv.  605 
diagnosis,  iv.  606 
etiology,  iv.  606 
pathological  anatomy,  iv.  606 
prognosis,  iv.  607 
treatment,  iv.  606 
exedens,  iv.  607 

of  the  ano-vulvar  region,  i.  276 
exfoliations,  iv.  607 
exulcerans,  iv.  607 
framboesioides,  iv.  607 
hypertrophicus,  iv.  607 
maculosus,  iv.  (307 
nodosus,  iv.  608 
non-exedens,  i.  771 
of  the  eyelid,  ii.  787 
of  the  larynx,  iv.  424 
of  the  tongue,  vii.  109 
of  the  vulva,  vii.  693 
papillaris,  iv.  608 
serpiginosus,  iv.  607 


Lupus  (continued) : 

tuberculosus,  iv.  608 

tuberosus,  iv.  608 

turaidus,  iv.  608 

varicosus,  iv.  608 

vorax,  iv.  607 

vulgaris,  iv.  607*  (Fig.) 
of  the  ear,  iv.  608 
of  the  extremities,  iv.  608 
of  the  face,  iv.  608 
of  the  genitalia,  iv.  608 
of  the  lip,  iv.  608 
of  the  mucous  membranes,  iv.  608 
of  the  nose,  iv.  608 
of  the  trunk,  iv.  608 
Lupus-psoriasis,  iv.  609 
Luschka,  villi  of,  viii,  194 
Luschka's  tonsil,  vii.  129 

removal  of,  vii.  362 
Lustgarten's    bacillus,     method    of 

staining,  iv.  765 
Lutein,  ii.  247 
Luxations,  ii.  480  (Fig.).     See  also 

Dislocations. 
Luxeuil,  iv.  612* 
Luxus  consumption,  iii.  40 
Luys,  body  of,  viii.  176 

nucleus  of,  viii.  169 
Lycium  matrimony,  i.  486 
Lycoperdon  bovista,  iii.  272,  281 

caelatum,  iii.  881 

gemmatum,  iii.  281 

giganteum,  iii.  281 

proteus,  iii.  381 

pyriforme,  iii.  281 

tuber,  iii.  381 

varieties  of,  iii.  381  (Fig.) 
Lycopersicum  esculentum,  i.  486 
Lycopodium,  iv.  613*  (Fig.) 

clavatum,  iv.  612 
Lycopus,  i.  718 
Lycosidse,  v.  747  (Fig.) 
Lygmus,  iii.  648 

Lymph  canalicular  system,  viii.  412 
Lymph  stasis,  relation  of  obstructed 

cardiac  circulation  to,  viii.  85 
Lymphadenitis,  acute,  etiology,  viii. 
385 

pathological  changes,  viii.  384 

treatment,  viii.  386 
Lymphadenoma,  iii.  691  (Fig.).    See 
also  Hodgkin's  disease. 

climatic  treatment  of,  iii.  535 

of  the  intestine,  iv.  191 

of  the  orbit,  ii.  813 

of  the  parotid  gland,  v.  520 
Lymphangiectasia,  viii.  85 

of  the  conjunctiva,  ii.  806  (Fig.) 
Lymphangioma,  iv.  612*  (Fig.) ;  viii. 
8S  (Fig.) 

definition  of,  iii.  401 

diagnosis  of,  vii.  324 

of  the  eyelid,  ii.  806 
Lymphangitis  from  cadaveric  infec- 
tion, ii.  516 
Lymphatic  glands,  viii.  887 

anterior  auricular,  viii.  393 

anterior  tibial,  viii.  895 

antibrachial,  viii.  894 

axillary,  i.  456  (Pig.)  ;  viii.  394 

axillary,  enlargement  of,  in  labor- 
ing men,  viii.  384 

brachial,  viii.  393 

bronchial,  viii.  406 

cephalic  jugular,  viii.  398 

changes  in,  in  leuksemia,  iv.  478 

cceliac,  viii.  402 

deep  brachial,  viii.  394 

deep  cervical,  viii.  393 


Lymphatic  glands  (continued): 

deep  cubital,  viii.  394 

diseases  of,  viii.  882* 

ectal  brachial,  viii.  393 

ectal  cervical,  viii.  392 

enlargement  of,  in  Hodgkin's  dis- 
ease, iii.  693 

enlargement  of,  in  laboring  people, 
viii.  384 

ental  brachial,  viii.  394 

ental  cervical,  viii.  393 

framework  of,  ii.  272  (Fig.) 

bsematopoietic  function  of,  i.  555 

hypogastric,  viii.  403 

iliac,  viii.  401 

inferior  jugular,  viii.  393 

inguinal,  viii.  396 

intercostal,  viii.  406 

lumbar,  viii.  402 

mastoid,  viii.  392 

mediastinal,  viii.  403 

mesenteric,  iv.  748  (Fig.) ;  viii.  403 

methods  of  injecting,  viii.  419 

occipital,  viii.  892 

of  the  abdominal  and  pelvic  cavi- 
ties, viii.  401 

of  the  arm  and  shoulder,  viii.  393 

of  the  head  and  neck,  viii.  392 

of  the  leg,  viii.  395 

of  the  neck,  v.  119  (Fig.)  ;  viii. 
392 

of  the  obturator  foramen,  viii.  395 

of  the  thoracic  limb,  viii.  393 

of  the  thorax,  viii.  405 

parotid,  viii.  393 

pectoral,  viii.  403,  405 

popliteal,  viii.  395 

posterior  auricular,  viii.  393 

prescapular,  viii.  394 

retention  of  pigment  in,  after  tat- 
tooing, viii.  383 

sacral,  viii.  403 

sternal,  viii.  406 

structure  of,  viii.  416 

subauricular,  viii.  393 

submaxillary,  iii.  13  ;  viii.  393 

suboccipital,  viii.  393 

superficial  brachial,  viii.  393 

superficial  conical,  viii.  392 

superficial  cubital,  viii.  393 

superficial  facial,  viii.  893 

superficial  jugular,  viii.  393 

supra-clavicular,  viii.  398 

supratrochlear,  viii.  393 

supra-xiphoid,  viii.  403 

swelling  of,  in  infectious  diseases, 
viii.  383 

zygomatic,  viii.  392 
Lymphatic  plexus,  bronchial,  i.  700 ; 
viii.  406 

cosliac,  viii.  403 

hypogastric,  viii.  403 

iliac,  viii.  401 

intercostal,  viii.  406 

lumbar,  viii.  402 

mediastinal,  viii.  406 

mesenteric,  viii.  403 

sacral,  viii.  402 

sternal,  viii.  406 
Lymphatic  system,  viii.  387*  (Fig.) 

definition,  viii.  387 

diseases  and  injuries  of,  viii.  81 
(Fig.).  B&n  !x\%o  Absorbent  sys- 
tem. 

general  structure  of,  in  man  and 
animals,  viii.  388 

in  childhood,  ii.  94 

in  the  brain,  viii.  343 

in  the  infant,  iv.  13 
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liymphatic  system  (continued)  : 

methods  of  injecting,  iii.  685  ;  vlll. 
419 

physiology  of,  .viii.  418 

role  of,  in  syphilitic  infection,  ii.  72 

topographical  anatomy  of,  viii.  388 

truncus  jugularis,  viii.  392 
Lymphatic  trunks,  viii.  406 
Lymphatic  varices  and  hernia,  differ- 
ential diagnosis  between,  viii. 
87 
Lymphatic  varices,  intra-abdominal, 

viii.  86  (Fig.) 
Lymphatic  vessels,  viii.  387 

afferent,  viii.  416 

ectal,  of  the  head  and  face,  viii.  389 

efferent,  viii.  416 

ental,  of  the  head  and  face,  viii.  889 

in  cardiac  muscle,  v.  67 

in  striated  muscles,  v.  66 

in  unstriated  muscular  tissue,  v.  69 

methods  of  injecting,  iii.  685  ;  viii. 
419 

of  the  abdomen,  viii.  396 

of  the  arm  and  shoulder,  viii.  393 

of  the  axilla,  i.  456  (Fig.) 

of  the  bronchi,  i.  700  ;  viii.  405 

of  the  central  nervous  system,  viii. 
391 

of  the  diaphragm,  viii.  403 

of  the  ear,  viii.  390 

of  the  external  genitals,  viii.  397 

of  the  eye  and  orbit,  viii.  390 

of  the  face,  iii.  12 

of  the  foot,  viii.  394 

of  the  hand,  viii.  393 

of  the  heart,  viii.  405 

of  the  internal  genitals  (female), 
viii.  398 

of  the  internal  genitals  (male),  viii. 
397 

of  the  intestine,  iv.  170  ;  viii.  399 

of  the  leg  and  thigh,  viii.  394 

of  the  liver,  viii.  400 

of  the  lungs,  viii.  405 

of  the  mammary  gland,  viii.  403 

of  the  mesentery,  iv.  748 

of  the  mouth,  pharynx,  and  larynx, 
viii.  390 

of  the  oesophagus,  viii.  404 

of  the  pancreas,  viii.  400 

of  the  pelvic  limb,  viii.  394 

of  the  pelvic  and  abdominal  vis- 
cera, viii.  397 

of  the  perineum,  viii.  397 

of  the  skin,  viii.  467  (Fig.) 

of  the  spinal  cord,  viii.  477 

of  the  spleen,  viii.  400,  495 

of  the  stomach,  viii.  400 

of  the  trachea,  viii.  405 

of  the  thigh,  viii.  537  (Fig.),  544 

of  the  thoracic  limb.  viii.  393 

of  the  thorax,  viii.  402 

of  the  urinary  organs,  viii.  399 

origin  of,  viii.  408 

structure,  viii.  416 

valves,  viii.  416 
Lymphocele,  viii.  89 
Lymphoid  tissue,  viii.  416 

of  the  spleen,  viii.  494 (Fig.) 
Lymphoma,  definition  of,  iii.  401 

diagnosis  of,  vii.  325 

of  the  eyelid,  ii.  806 

of  the  intestine,  iv.  191 

of  the  liver,  iv.  576 

of  the  orbit,  ii.  813 

of  the  tonsil,  vii.  150 
Lymphosarcoma,  iii.  691  (Fig.) ;  vi. 
287 


Lymphosarcoma  (continued) : 
of  the  lachrymal  gland,  ii.  814 
of  the  parotid  gland,  v.  520 

Lyra,  viii.  139  (Fig.) 

of  cervix  uteri,  vii.  566  (Fig.) 

Lysis,  termination  of  fever  by,  iii.  68 

Lyssa,  vi.  130 
falsa  seu  nervosa,  vi.  132 

Lytta  vesicatoria,  vi.  500  (Fig.) 

Lyttae  unguentum,  poisoning  by,  ii. 
278 


McAkthue,  Lewis  L.,  on  acidity,  i. 
59 
on  alcohol,  i.  102 
on  alkalinity,  i.  115 
on  minute  anatomy  of  the  bronchi, 

i.  699 
on  minute  anatomy  of  the  liver,  iv. 

571  ^ 

on  minute  anatomy  of  the  lungs, 
iv.  595 
McBurney's  method  for  the  radical 

cure  of  hernia,  viii.  304 
McDade's   formula  for  syphilis,  vi. 

735 
McDowell's  operation,  v.  201 
McElderry's  single   mule  litter,  iiL 

141  (Fig.) 
McHardy's  perimeter,  vii.  663 
McKee,  Edward  Sydney,  on  cephal- 

haematoma,  ii.  20 
McKinnell's    tubes    for  ventOation, 

vii.  621  (Fig.) 
McMunn's  elixir,  v.  325 
McMurrich,  J.  Playfair,  on  reproduc- 
tion, viii.  439 
Macaco  worm,  v.  291 
MacDonnell,  R.  L.,  on  beriberi,  i.  491 
on  black  death,  i.  507 
on  hygiene  of  occupation,  v.  275 
on  idiosyncrasy,  iv.  2 
on  medical  and   surgical  applied 

anatomy  of  the  abdomen,  i.  2 
on  medical  and  surgical  applied 

anatomy  of  the  chest,  vii.  66 
on  medical  and  surgical  applied 
anatomy  of  the  groin,  iii.  387 
on  phrenic  nerve,  v.  658 
Mace,  V.  255  (Fig.) 
Macewen's   method   for  the  radical 
cure  of  hernia,  viii.  303 
operation  for  knock-knee,  v.  394 

Maclntyre's    wooden    leg-splint,   vi. 

606  (Fig.) 
Mackenzie,  John  Noland,  on   affec- 
tions of  the  nasal  pharynx,  v. 
206 
on  catarrhal  affections  of  the  lar- 
ynx, iv.  400 
on  catarrhal  affections  of  the  phar- 
ynx, V.  634 
on  chronic  nasal  catarrh,  viii.  252 
on    hcemorrhage   from  the    nasal 

passages,  v.  219 
on  leprosy  of  the  larynx,  iv.  423 
on  lupus  of  the  larynx,  iv.  424 
on  neuroses  of  the  nose,  v.  222 
on    neuroses    of    the    pharyngeal 

bursa,  viii.  425 
on  syphilis  of  the  larynx,  trachea, 

and  bronchi,  iv.  439 
on  syphilitic  lesions  of  the  phar- 
ynx and  nasal  pharynx,  v.  629 
Mackenzie's  eclectic  inhaler,  iv.  38 
intra-laryngeal  electrode,  viii.  380 
(Fig.) 


Mackenzie's    laryngeal    dilator,    iv. 
437  (Fig.) 

method,  v.  201 

respirator,  iv.  38 
Macnamara's  operation,  v.  201 
Macon  wine,  vii.  774 
Macrobasis  unicolor,  v.  757  (Fig.) 
Macrobdella  decora,  iv.  467  (Fig.) 
Macrocephalic  skull,  definition  of  a, 

ii.  25 
Macrochilia,  viii.  89 
Macrodactylism,  iii.  497 
Macrocytes,  i.  569 

Macroglossia,  vii.  105,  114  ;  viii.  89 
(Fig.) 

not  muscular  hypertrophy,  v.  57 
Macromyelon,  synonym  of  metence- 

phal,  viii.  123 
Macropiper  methysticum,  i.  453 
Macrosila  5-maculata,  v.  756 
Macrotome  (saw-box),  viii.  198 
Macula  acustica,  ii.  565 

foUiculi,  of  the  ovary,  v.  435 

germination,  v.  438 

lutea  retinae,  v.  341,  348  (Fig.) 
absent  in  the  new-born,  ii.  784 
Maculae  acusticae,  development  of,  ii. 
570 

atrophicae,  vi.  454 

cribrosae  of  labyrinth,  ii.  562  (Fig.) 
Madarosis,  ii.  788 
Madder,  ii.  166,  178 ;  iv.  613* 
Madeira  (climate  of),  iv.  618* 

wines,  vii.  774 
Madura  foot,  iii.  284  (Fig.) 
Magendie,  foramen  of,  viii.  123  (Fig.) 
Magendie's  solution  (sulphate  of  mor- 
phine, gr.  ij. ;  water,  3  j.).    See 
Morphine. 
Maggots,  V.  291 
Magnesia,  iv.  459 

alba,  iv.  616 

calcined,  iv.  616 

milk  of,  iv.  616 
Magnesic  carbonate,  iv.  616 

citrate,  acid,  iv.  617 

hydroxide,  iv.  616 

oxide,  iv.  616 

sulphate,  iv.  617 

sulphite,  vi.  682 
Magnesium,  iv.  616* 

carbonate,  antidotal  value  of,  i.  243 

citrate,  iv.  459 

hydrate,  antidotal  value  of,  i.  248 

in  urine,  vii.  420 

silicate,  hydrated,  vi.  448 

sulphate,  vi.  102 
antidotal  value  of,  i.  243 

sulphite,  vi.  682 
Magnetism,  animal,  iii.  788 
Magneto-electricity,  treatment  by,  ii. 

650 
Magnets  for  the  removal  of  metallic 
bodies  in  the  eye,  ii.  803  (Fig.) 
Magnolia,  iv.  617* 

acuminata,  iv.  617 

glauca,  iv.  617 

tripetala,  iv.  617 

umbrella,  iv.  617 
Mahomed's  sphygmograph,  vi!   526 

(Fig.) 
Maidenhair,  iv.  618'* 
Maissiat's  band,  viii.  539 
Maize,  starch  of,  vi.  618  (Fig.) 
Maizenic  acid,  ii.  301 
Maja  squinado,  ii.  247 
Mai  dorsal  des  orteils,  viii.  555 
Malacarne,  sinl  subaltern!  of,  viii.  241 
Malacosteon,  v.  388 
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Malaria,  iv.  618*-  See  also  Intermit- 
tent fever.  Malarial  affections, 
and  Remittent  malarial  fever. 

and  typhoid  fever,  alleged  antago- 
nism of,  iii.  85 

as  a  cause  of  chorea,  ii.  141 
ot  colic,  ii.  331 
of  diabetes,  ii.  417 

bacillus  found  in  cases  of,  ii.  283  ; 
iv.  625 

blood  changes  in,  iv.  625 

chronic  infection  of,  iv.  149 

diffusion  of,  in  the  atmosphere,  iv. 
622 

filtered  water  in  the  prevention  of, 
vii.  722 

generation  of,  factors  needed  for, 
iv.  624 

history  of,  iv.  618 

in  children,  iv.  627 

in  the  etiology  of  cirrhosis,  ii.  175 

Influence  of  race  and  nationality 
upon,  viii.  436 

interception  of  by  trees,  iv.  622 

micro-organisms  in,   ii.    283  ;    iv. 
625,  786  ;  vi.  341 

nervous  disturbances  in,  iv.  148 

pigment  of,  iv.  625 

poison  of,  period  of  greatest  activ- 
ity, iv.  623 

protozoa  in,  iv.  625,  786  ;  vi.  841 

relation  of  soil  to,  vi.  498 

significance  of  the  term,  iv.  618 

transmission  of,   by   drinking-wa- 
ter, vii.  716 
Malarial  afEections  in  children,  Iv. 
627* 

cephalalgia,  iii.  516 

dysentery,  ii.  553 

fever.     See  Intermittent  fever.  Re- 
mittent malarial  fever,  and  Ma- 
laria. 
and    cerebro-spinal    meningitis, 
differential  diagnosis  of,  ii.  48 
and  dengue,  relations  of,  ii.  895 

haemorrhagic,    and   yellow   fever, 
differential  diagnosis,  viii.  65 

in  armies,  i.  327 

intermittent,  iv.  144 

ophthalmoscopy  in,  v.  319 

remittent,  iii.  78 
Malarial  infection,  chronic,  iv.  149 
Malassez's    blood-counter,    iii.    687 

(Fig-) 
Malaxation  mthe  treatment  of  aneu- 
rism, i.  212 
Malay  race,  cranial  capacity  of,  ii.  25 
Male  fern,  iii.  64  (Fig.) 
Malformations.    See  Deformities  and 
Teratology . 

cerebral,  i.  654*  ;  viii.  189* 

causes  of,  vii.  3 

of  the  vagina,  vii.  575 

of  the  cornea,  ii.  800  (Fig.) 

of  the  face,  iii.  5  (Fig.) 

of  the  feet,  ii.  196  (Fig.) 

of  the  hand,  iii.  497  (Fig.) 

of  the  heart-valves,  iii.  583 

of  the  intestines,  iv.  175* 
Malgaigne's  amputation,  v.  501^ 

hooks  for  fractured  patella,  iii.  252 
Levis's  modification  of,  v.  528 
(Fig.) 

operation  for  hare-lip,  iii.  506  (Fig.) 
Malignant  cellulitis,  ii.  19 

growths  of  the  heart,  iii.  570 

lymphoma,  iii.  691  (Fig.) 

papillary  dermatitis,  ii.  411 

purpura,  ii.  37 


Malignant  (continued)  : 
pustule,  i.  237*  (Fig.).     See  also 
.4?!  tlirax. 
of  the  tongue,  vii.  110 
tumors.     See  Tumors   and  Carci- 
noma. 
Malignity  of  tumors,  means  of  judg- 
ing, iii.  407 
Malingering,  iii.  58 
Malleh,  v.  744 
Malleus,  iii.  540  (Fig.) 

anatomy  of,  vii.  338  (Fig.) 
fracture  of,  vii.  349  (Fig.) 
Malleu.s-handle,  adhesion  of,  to  wall 
of  tympanum,  viii.  356 
dislocation  of,  vii.  355 
Mallez's  vesical  dynamometer,  ii.  545 
Mallophaga,  v.  751 
Mallotus  phillipinensis,  i.   788  ;   iv. 

265  (Fig.) 
Malmignatte,  v.  747 
Malmsey  wine,  vii.  775 
Malpighian  bodies  in  the  kidney,  iv. 
268 
in  the  spleen,  viii.  493  (Fig.) 
Malpighian  rete,  viii.  461  (Fig.) 
Malpractice,  iv.  629* 
civil  actions,  iv.  629 
criminal  prosecutions,  iv.  629 
Malpresentations,    management    of, 

iv.  326  (Fig.) 
Malt,  iv.  637* 

action  and  use,  iv.  687 
administration  of,  iv.  687 
baths,  i.  464 
composition  of,  iv.  637 
extract  of,  as  a  digestive,  vii.  125 
liquors,  vii.  780 
process  of  making,  iv.  637 
Maltose,  ii.  463 

Malum  C0X8B,   viii.   346.      See  also 
Hip-disease. 
senile,  viii.  852 
Malum  Pottii,  v.  796.     See  also  Potts' 


Malum  senile,  viii.  838 
Malva  rotundifolia,  iv.  643 

sylvestris,  iv.  642 
Mamma,  i.  685*  (Fig.) 

abscess  of,  i.  689 

absence  of,  i.  687 

adenoma  of,  i.  79 

arteries  of,  i.  686 

carcinoma  of,  i.  698 

chancre  of,  ii.  68 

changes  in,  during  pregnancy,  i. 
687  ;  vi.  3  (Fig.) 

condition  of,  after  labor,  vi.  71 

contusions  of,  i.  689 

cysts  of,  i.  690 

development  of,  i.  686 

diseases  of,  i.  686* 

eczema  of  the,  ii.  638 

encephaloid  tumors  of,  i.  698 

enchondroma  of,  i.  691 

fibroma  of,  i.  691 

hypertrophy  of,  i.  687 

inflammation  of,  i.  689  ;  vi.  79 

irritable,  i.  689 

lipoma  of,  i.  691 

lymphatics  of,  i.  686 

mammary,  lymphatics  of,  viii.  403 
(Fig.) 

myxoma  of,  i.  691 

nerves  of,  i.  686 

neuralgia  of,  i.  689 

physiology  of  the,  i.  686 

sarcoma  of,  i.  692 

scirrhus  of,  i.  693,  777  (Fig.) 


Mamma  (continued)  ; 

secretion  in  the,  vi.  378 

supernumerary,  i.  687  ;  vii.  26 
in  the  axilla,  i.  456 

tumors  of,  i.  690    , 

veins  of,  i.  686 

wounds  of,  i.  689 
Mammalian  growth,  laws  of,  iii.  397 
Mammary    artery,    internal,    anom- 
alies of,  i.  351 
relations  of,  vii.  73 

internal  lateral,  i.  351 
Mammary  glands,  i.  685*.     See  also 
Mamma. 

vein,  interna),  anomalies  of,  vii.  606 
Mammitis,  i.  689  ;  vi.  79 

counter-irritation  in,  ii.  317 
Man,  amount  of  work  performed  by 
a,  V.  72 

effects  of  fasting  upon,  iii.  41 

evolution  of,  ii.  736 

growth  of,  iii.  894 
Manaca,  iv.  638* 
Mancona  bark,  vi.  294 
Mandibular  arch,  iii.  4  (Fig.) 
Mandrake,  v.  736 
Manec's  method,  v.  201 
Manganese,  iv.  638* 

black  oxide  of,  iv.  638 

dioxide,  iv.  638 

poisoning  by,  iv.  689* 

protochloride,   antiseptic    efficacy 
of,  i.  255 

sulphate,  iv.  638 
Mangosteen,  iii.  297 
Mania  as  a  cause  of   cerebral   scle- 
rosis, ii.  175 

chronic,  iv.  51 

doubting,  vii.  688 

hysterical,  iv.  114 

puerperal,  iv.  130  ;  vi.  79 

senile,  iv.  138 

simplex,  iv.  51 

transitoria,  iv.  51 
Mania  a  potu,  iv.  120 
Manifest  hypermetropia,  iii.  777 
Manihot,  a  source  of  caoutchouc,  i, 
751 

utilissima,  i.  788  ;  vi.  787 
Manilla  Elenii,  v.  98 
Manitoba  (Winnipeg),  climate  of,  vit 

781 
Manitou  Springs,  iv.  640* 
Manna,  iv.  459,  640* 
Manning,  F.  A. ,  on  diseases  and  in- 
juries of  tendons,  vi.  772 

on  diseases  of  the  oesophagus,  v. 
283 

on  siirgery  of  the  lungs,  iv.  600 
Mannit,  iv.  641 
Man  of -war,  construction  of,  iii.  767 

(Fig.) 

Manometer,  i.  565  ;  vii.  627 

Manual  method  of  instruction  for 
deaf-mutes,  ii.  371,  884 

Manubrium,  exostoses  of,  vii.  850 

Manufactures,  sanitary  inspection  of, 
vi.  268 

Manufacturing  industries,  classifi- 
cation of,  vii.  189 

Manure,  artificial,  manufacture  of, 
vii.  202  (Fig.) 

Manus  Dei,  v.  319 

Maple  sugar,  vi.  674 

Maracaibo  copaiba,  ii.  290 

Maranta  arundinacea,  i.  341 ;  iii.  330 

Marasmius  oreades,  and  scorodoneus, 
iii.  284 

Marasmus,  causes  of,  iv.  13 
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marcb. 
Melanosis. 
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March,  duties  of  the  army  surgeon, 

on  the,  iii.  139 
Marching  of  troops,  iii.  762 
Marcli's  disease,  v.  201 
Mare's  milli,  viii.  94 
Marey's  sphygfaograph,  vi.  535,  537 

(Fig.) 
Margaretheninsel,  v.  293 
Marginal  cinerea,  viii.  130 
Margosa,  i.  457 
Marienbad,  iv.  641* 
Marigold,  ii.  58  ;  iv.  643* 
Mariotte's  blind  spot,  v.  301  ;  vii.  664 
Marjoram,  wild,  iv.  642* 
Markets,  sanitary  inspection  of,  vi. 

267 
Markoe's    through    drainage.      See 
Fractures. 
torticollis  apparatus,  v.  377  (Fig.) 
Markoe,  Thomas  M. ,  on  necrosis,  v. 

121 
Marmoset,  brain-weight  of,  viii.  163 
Marriage  among  deaf-mutes,  ii.  369 
consanguineous,    as    a     cause    of 

idiocy,  iv.  89 
impediment  to,  from  atresia  of  the 

vagina,  vii.  574 
of  blood-relations,  ii.  272 
as  influencing  the  production  of 
color-blindness  in  theoffspring, 
ii.  244 
Marrow  cells,  i.  600  (Pig.) 
Marrow  of  bone,  1.  60o 
Marrow,  spinal.     See  Spinal  cord. 
Marrubiin,  iii.  697 
Marrubium,  iii.  697 
Marsden's  mucilage  (arsenious   acid 

and  gum-arabic),  ii.  7 
Marsh-gas,  i.  761 
Marshmallow,  iv.  642*  (Fig.) 
Marson's  theory,  v.  801 
Martha's  Vineyard,  climate   of,  vii. 

784 
Martinique,  vii.  742  (Fig.) 
Martino's  operation,  v.  301 
Martin's  hip-splint,  v.  377  (Fig. 

operation,  v.  201 
Maryland,  history  of  yellow  fever  in, 

viii.  42 
Masked  epilepsy,  ii.  704 
Mason's  method,  v.  201 
Mass,  a  form  of  medicine,  iv.  697 
of  carbonate  of  iron,  iv.  224 
of  copaiba,  ii.  290 
of  mercury,  iv.  738  ;  vi.  103 
Massachusetts,    history    of    yellow 
fever  in,  viii.  43 
medical  examiner  in,  ii.  753 
Massage,  iv.  643* 
a  friction,  iv.  645 
definition,  iv.  643 
effects  of,  649 
history,  iv.  043 
in  affections  of  the  central  nervous 

system,  iv.  658 
in  amenorrhoea,  iv.  668 
in  biliary  calculi,  iv.  666 
in  chorea,  iv.  656 

in  Dupuyteu's  contraction,  iv.  665 
in  dysmenorrhoea,  iv.  668 
in  ear  disease,  iv.  661 
in  gynecology,  iv.  667 
in  infantile  paralysis,  iv.  658 
in  intestinal  obstruction,   iv.  159, 

666 
in  intussusception,  iv.  666  ;  viii.  335 
in  joint  affections,  iv.  661 
in  lateral  curvature  of  the  spine, 
iv.  665 


Massage  (continued)  : 

in  locomotor  ataxia,  iv.  658 

in  muscular  rheumatism,  iv.  665 

in  nasal  pharyngeal  affections,  iv. 
661 

in  nervous  affections,  iv.  653 

in  neuralgia,  iv.  657 

in  paralysis,  iv.  658 

in  periarthritis  of  the  shoulder,  iv. 
663 

in  progressive  muscular  atrophy, 
iv.  659 

in  rheumatic  gout,  iv.  664 

in  writer's  cramp  and  allied  affec- 
tions, iv.  655 

mode  of  performing,  iv.  645 

of  internal  organs,  iv.  665 

of  the  head,  iv.  659 

of  the  uterus,  iv.  667 

physiological  effects  of,  iv.  649 
Massanetta  Springs,  iv.  668* 
Massasanga,  vi.  166 
Massena  Springs,  iv.  669* 
Masseter  muscle,  anomalies  of,  v.  36 
Masseteric  nerve,  ii.  326 
Masterwart,  iv.  669* 
Mastic,  iv.  669* 
Mastication,  ii.  449 

function  of  the  teeth  in,  vi.  749 

necessity  of,  ii.  454 
Masticatories,  vi.  447 
Mastitis,  i.  689  ;  vi.  79 
Mastoid  branch  of  the  occipital  ar- 
tery, viii.  232 
Mastoid  cells,  measurements  of,  vii. 

659 
Mastoid  emissary,  viii.  »42 
Mastoid  inflammation,  ii.  613  (Fig.) 

and  cerebi'al  abscess,  differential 
diagnosis,  viii.  315 

syphilitic,  viii.  383 
Mastoid  lymphatic  glands,  viii.  393 
Mastoid  operations,  iv.  669*  (Fig.) 

after  treatment,  iv.  675 

indications  for,  iv.  670 

instruments  for  perforating  the 
bone,  ii.  618  (Fig.)  ;  iv.  673 
(Fig.) 

steps  of,  iv.  673 

the  external  incision,  iv.  673 

with  chisel  or  gauge,  iv.  675 

with  the  drill,  iv.  673 
Mastoid  process,  development  of,  ii. 
613 

osteoma  of,  obstructing  the  audi- 
tory canal,  i.  435 

relations  of,  ii.  613  (Fig.) 
Masturbation,  insanity  from,  iv.  124 
Matas,   Rudolph,  on  periodicity  in 

disease,  v.  592 
Matchmakers,  diseases  of,  v.  379 
Mate,  iv.  676* 
Maternal  causes  of  idiocy,  iv.  91 

circulation  in  the  placenta,  v.  697 

(Fig.)  .     ^ 

impressions,    arguments    agamst, 

vii.  3 
in  the  etiology  of  cleft  palate,  ii. 

179 
in  the  etiology  of  deaf -mutism,  ii. 
367 
Mathieu's    apparatus    for    writer's 
cramp,  vi.  36  (Fjg.) 
dynamometer,  ii.  545 
Mathiola,  v.  77 
Matico,  iv.  676*  (Fig.) 
Matlazahuatl,  not  yellow  fever,  vui. 

39 
Matricaria  chamomilla,  ii.  58 


Matter,  living,  i.  500 
Maturity,  limits  of,  i.  88 
Matutinal  epilepsy,  ii.  703 
Maury's  operation,  v.  301 
Mauthner,  sheath  of,  v.  143 
Maxilla,  diseases  and  injuries  of,  iv. 
240.     See  also  Jaws. 

dislocation  of,  ii.  486  (Fig.) 

necrosis  of  the,  v.  125  (Fig.) 

syphilitic  disease  of  the,  vi.  724 
Maxillary  artery,  internal,  anomalies 

of,  i.  349 
Maxillary    nerve,    inferior,    ii.    326 
(Fig.) 

superior,  ii.  336  (Fig.) 
May  apple,  v.  736 
Mayer's  alcoholic  carmine  solution, 

iii.  675 
Mayer's  method  of  serial  section-cut- 
ting, iii.  689 

paraffin  clamp,  iii.  668  (Fig.) 
Mayer's   paste   (zinc  chloride,   zinc 
oxide,  and  flour),  ii.  7 

preparation  for  nutrient  enemata, 
ii.  693 
Mayor's  scarf,  iii.  344 
Mayweed,  ii.  57 
Mead,  Julian  A.,  on  embalming,  ii. 

666 
Meadow  mushroom,  iii.  276  (Fig.) 
Meadow  saffron,  ii.  334  (Fig.) 
Meadow  sweet,  iv.  676* 
Meal,  flaxseed  or  linseed,  iv.  506 
Measles,  iv.  676* 

and  Roetheln,  non-identity  of, 
vi.  335 

and  small-pox,  diagnosis,  vi.  483 

atypical  course,  iv.  678 

black,  iv.  679 

blindness  in,  i.  537 

clinical  history,  iv.  676 

complications  of,  iv.  680 

decline,  iv.  678 

definition,  iv.  676 

diagnosis,  iv.  679 

epidemic  form  of,  in  Hayti,  vii.  744 

eruption,  iv.  677 

etiology  of,  iv.  682 

history,  iv.  676 

in  armies,  i.  330 

in  cattle,  ii.  54  (Fig.) 

incubation,  iv.  676 

influence  of  race  and  nationality 
upon,  viii.  433 

invasion,  iv.  677 

malignant  haemorrhagic,  iv.  679 

micrococcus  of,  ii.  383 

morbid  anatomy  of,  iv.  683 

prognosis,  iv.  683 

prophylaxis,  iv.  684 

stages  of,  iv.  676 

synonyms,  iv.  676 

treatment,  iv.  683 

without  catarrh,  iv.  678 

without  eruption,  iv.  678 
Measurements  of  hollow  viscera,  vii. 
657* 

physical,  v.  667 

relative,  of  the  body  in  childhood, 
ii.  94 
Measures,  vii.  726 

metric  system  of,  iv.  751 
Meat,  examination  of,  iii.  202 
Meatus,   external    auditory,    i.    417 
(Fig.).  &eea.\io  Auditory  canal. 

development  of,  ii.  571  (Fig.) 

functions  of,  iii.  541 

lymphatic  vessels  of,  viii.  389 

measurements  of,  vii.  659 
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Klarcb. 
melanosis. 

Meatus  urethrse,  chancre  of,  ii.  63 

Medication  (continued) : 

Medico-legal  examination  in  cases  of 

lymphatic  vessels  of,  viii.  397  (Fig.) 

subcutaneous,  iv.  689 

abortion,  i.  30 

(of  the  female),  caruncles  of,  i.  530 

through  the  avenue  of  the  blood. 

Medico-legal    relations    of    cerebral 

(Fig.) 

iv.  689 

automatism,  i.  453 

stricture  at  the,  vii.  395 

Medicerebral  artery,  viii.  334 

Medicommissure,  viii.  133  (Fig.) 

Mechanical  supports  in  the  treatment 

Medichoroid  arteries,  viii.  235 

Medicornu,  viii.  140  (Fig.) 

of  club-foot,  ii.  308  (Fig.) 

Medicinal  incompatibility,  iv.  8 

Medicoruual  vein,  viii.  339 

Meckel's  cartilage,  ii.  573  ;  iii.  4 

Medicinal  springs,  iv.  690*.   See  also 

Medidural  artery,  viii.  233 

diverticulum,  i.  13  ;  v.  201 

Mineral  springs. 

Medidural  veins,  viii.  237 

strangulation  by,  iv.  151 

acid,  iv.  691 

Medifrontal  branch  of  the  precere- 

ganglion,  vii.  350  (Fig.) 

alkaline,  iv.  691 

bral  artery,  viii.  234 

Mecon,  v.  319 

Canadian,  iv.  694 

Medifrontal  fissure,  viii.  153  (Fig.) 

Meconidine,  v.  333 

classification,  iv.  690 

Medifrontal  gyre,  viii.  153  (Fig.) 

Meconin,  v.  323 

European,  iv.  693 

Medina  worm,  ii.  537  (Fig.) 

Meconiosin,  v.  833 

neutral,  iv.  690 

Medioptic  artery,  viii.  235 

Meconism,  acute,  v.  334 

of  the  United  States,  iv.  694 

Medio-tarsal  amputation  of  the  foot. 

Meconium,  ii.  468 ;  iv.  10,  685*  ;  v. 

origin  of,  iv.  690 

i.  164  (Fig.) 

319 

saline,  iv.  690 

Mediparietal  branch  of  the  medicere- 

microscopical appearances  of,  iv. 

special  waters,  iv.  691 

bral  artery,  viii.  235 

796 

therapeutics,  iv.  691 

Medipeduncle,  viii.  138  (Fig.) 

Media  of  the  eye,  refractive  indices 

Medicines,  dosage  of,  ii.  535 

Medoc,  wines  of,  vii.  767 

of  the,  i.  42 

eruptions  following  the  use  of  cer- 

Medulla oblongata,    ii.    333   (Fig.)  ; 

Median  artery,  anomalies  of,  i.  354 

tain,  ii.  411 

viii.  134  (Fig.),  184,  483 

(Fig.) 

forms  of,  iv.  695* 

development  of,  i.  636 

arising  from  the  brachial,  i.  353 

abstract,  iv.  695 

diagnosis  of  local  lesions  in  the,  v. 

Median  nerve  at  the  elbow,  1.  310 

acetum,  iv.  700 

773  (Fig.) 

in  the  arm,  i.  307  (Fig.) 

aqua,  iv.  700 

interolivary  tract  in  the,  v.  775 

in  the  forearm,  i.  313 

bolus,  iv.  696 

paralysis  in  tumors  of,  i.  674 

in  the  hand,  i.  317 

bougie,  iv.  696 

tumor  of,  symptoms,  i.  678 

in  the  wrist,  i.  313 

capsules,  iv.  699 

vaso-motor  centre  in  the,  v.  779 

paralysis  of,  i.  319 

cataplasm,  iv.  698 

Medulla  of  bone,  i.  600 

Mediastinum,  abscess  in  the,  iv.  686 

cerate,  iv.  696 

Medullary  groove,  formation  of,  iii. 

following  tracheotomy,  vii.  183 

charta,  iv.  698 

174  (Fig.) 

diseases  of  the,  iv.  685* 

confection,  iv.  696 

Medullic  acid,  i.  61 

emphysema  of  the,  ii.  678 

decoction,  iv.  696 

Medusa,  diagram  of  nervous  system 

inflammation  in  the,  iv.  685 

disk,  iv.  g96 

in,  ii.  834 

lymphatic  glands  and  plexus  of, 

emplastrum,  iv.  698 

Medusae  caput,  i.  383 

viii.  406 

emulsion,  iv.  696 

Meerschaum,  vi.  448 

new-growths  in,  iv.  686 

extract,  iv.  697 

Megalopsia,  ii.  151    • 

and  pericarditis,  differential  di- 

fluid extract,  iv.  697 

in  diffuse  retinitis,  vii.  669 

agnosis,  V.  578 

glycerite,  iv.  697 

Megophthalmos,  cornea  of,  ii.  300 

pain  in,  v.  455 

honey,  iv.  697 

Megrim,  iii.  514  :  v.  158 

statistics  of,  v.  578 

infusion,  iv.  697 

Mehadia,  iv.  700* 

relations  of,  vii.  70 

juice,  iv.  697 

Meibomian  glands,  viii.  466 

wounds  of,  iv.  686 

liniment,  iv.  697 

Meinberg,  iv.  701* 

Mediastinum  testis,  vii.  38 

liquor,  iv.  699 

Meissner's  corpuscles,  v.  149  (Fig.) 

Medical  examiner.     See  Life  insur- 

mass, iv.  697 

plexus,  iv.   171   (Fig.)  ;    viii.   511 

ance. 

mel,  iv.  697 

(Fig.) 

in  Massachusetts,  ii.  753 

mixture,  iv.  697 

Mel,  iv.  697 

Medical  evidence,  ii.  732 

mucilage,  iv.  697 

despumatum,  iii.  695 

Medical  lake,  iv.  686* 

ointment,  iv.  697 

rosse,  iii.  695  ;  vi.  238 

Medical  men,  diseases  of,  v.  279 

oleate,  iv.  697 

Melsena  neonatorum,  iii.  448 

Medical  service,  army,  iii.  105 

oleoresin,  iv.  698 

Melaleuca  cajuputi,  i.  741 

naval,  v.  107 

paper,  iv.  698 

leucadendron,  i.  741  ;  ii.  196 

Medical  supplies  in  the  army,  iii.  107 

pills,  698 

minor,  i.  741 

Medicated  vapors,  inhalation  of,  iv. 

plaster,  iv.  698 

Melassez's    hsemochromometer,    iv. 

37 

poultice,  iv.  698 

784  (Fig.) 

Medicating,  modes  of,  iv.  687* 

powder,  iv.  699 

Melansemia,  the  blood  in,  iv.  785 

Medication  by  direct  application,  iv. 

resin,  iv.  699 

Melancholia,  iv.  50 

687 

solution,  iv.  699 

agitata,  iv.  50 

by  the  skin,  iv.  689 

spirit,  iv.  699 

attonita,  iv.  50 

endermatic,  ii.  688 

succus,  iv.  697 

chronic,  iv.  50 

epidermatic,  ii.  700 

suppository,  iv.  699 

hypochondriacal,  iv.  Ill 

general,  iv.  689 

syrup,  iv.  699 

hysterical,  iv.  115 

in  childhood,  ii.  96 

tablet,  iv.  700 

puerperal,  iv.  131 

intravenous,  iv.  689 

tincture,  iv.  700 

senile,  iv.  133 

local,  iv.  687 

tinctures    of    fresh    herbs,    iv. 

Melano-cancroid  of  the  conjunctiva. 

of  mucous  membranes,  iv.  687 

700 

ii.  808 

of  the  bladder  and  urethra,  iv.  688 

trituration,  iv.  700 

Melano-carcinoma  cornese,  ii.  301 

of  the  conjunctiva,  iv.  687 

troche,  iv.  700 

Melanoma,  iv.  701  (Fig.) 

of  the  Eustachian  tube  and  mid- 

unguentum, iv.  697 

of  the  iris,  ii.  808 

dle  ear,  iv.  688 

vinegar,  iv.  700 

Melano-sarcoma,  vi.  388 

of  the  larynx,  iv.  688 

vinum,  iv.  700 

definition  of,  iii.  402 

of  the  mouth  and  pharynx,  iv.  688 

wafers,  iv.  699 

of  the  liver,  iv.  574 

of  the  nasal  cavity,  iv.  687 

water,  iv.  700 

Melanosis,  iv.  701*  (Fig.) 

of  the  stomach  and  intestine,  i  v.  688 

wine,  iv.  700 

benign,  iv.  701 

of  the  trachea  and  bronchi,  iv.  688 

idiosyncrasies  in  relation  to,  iv.  3 

definition,  iv.  701 

of  the  vagina  and  uterus,  iv.  688 

Medico-legal  aspects  of  poisoning,  v. 

diagnosis,  iv.  704 

rectal,  i.  114 

737 

etiology,  iv.  703 

713 
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Melanosis  (continued)  : 

history,  iv.  701 

malignant,  iv.  702 

pathology,  iv.  701 

prognosis,  iv.  704 

secondary  tumors,  iv.  702 

simple  infections,  iv.  702 

symptoms,  iv.  703 

treatment,  iv.  705 
Melasma,  supra-renale,  i.  74 
Melbourne,  iv.  705*  (Chart) 
Melezitose,  iv.  380 
Melia  azedarach,  i.  457 

indica,  i.  457 
Meliceris,  ii.  353 

of  the  orbit,  ii.  812 
Melissa  calamintha,  i.  460 

officinalis,  i.  459  (Fig.) 
Melilot,  iv.  708*  ;  vi.  390 
Melilotus,  vi.  390 

altissimus,  iv.  708 

officinalis,  iv.  708 
Mellin's  food,  composition  of,   viii. 

100 
Mellituria,  ii.  416 
Meloe,  vi.  501 

Melon-seed  bodies  in  hygroma,  iii.  774 
Membrana  basilaris,  of  the  cochlea, 
Ii.  565 
functions  of,  iii.  544 

Demoursii,  vi.  348 

duddeliana,  vi.  348 

elastica  anterior,  vi.  348 

granulosa  of  the  Graafian  follicle, 
V.  487  (Fig.) 

humoris  aquei,  vi.  348 

hyaloidea  of  the  vitreous  body,  vi, 
353 

Eeissneri,  ii.  565 

reticularis  of  cochlea,  ii.  567 

secundaria  tympani,  ii.  563 

tectoria,  ii.  565,  567,  569 

function  of,  iii.  544 

tympani,  anatomy  of,  vii.  334 
(Fig.).  See  also  Tympanic 
membrane. 

artificial,  iv.  708*  (Fig.) 

development  of,  ii.  571 

functions  of,  iii.  542 

lymphatic  vessels  of,  viii.  390 

structure  of  the,  iii.  539  (Fig-) 

syphilitic  disease  of  the,  viii.  278 
Membrane,  basal,  of  cylindrical  epi- 
thelium, ii.  710 

costo-coracoid,  i.  454  (Fig.) 

crico-thyroid,  iv.  388  (Fig.) 

elastic,  of  the  larynx,  iv.  388  (Fig.) 

hyaloid,  vii.  678 

synovial  formation  of,  i.  369,  372 

(Fig.) 
thyro-hyoid,  iv.  389  (Fig.) 
Membranous  cochlea,  ii.  565 
diarrhoea,  ii.  435 
dysmenorrhoea,  ii.  557 
exudation,    varieties  of,   in  diph- 
theria, ii.  470 
labyrinth,  ii.  563  (Fig.) 
semicircular  canals,  ii.  584  (Fig.) 
Memory,  atavic  manifestations  in  re- 
lation to,  i.  407 
disorders  of,  iv.  709* 
in  the  insane,  iv.  61 
false,  iv.  709 
loss  of,  diagnosis,  iv.  713 
feigned,  iv.  713 
treatment,  iv.  713 
of  words,  perversion  of,  i.  289 
visual,  and  visual  perception,  in- 
dependence of,  vii.  677 


Mendelson,  Walter,  on  circulation  of 
the  kidney,  iv.  270 
on  gout,  iii.  370 
on  gout  in  animals,  iii.  380 
on  the  pathology  of  anaemia,  hy- 
draemia,  and  plethora,  i.  174 
on  third  nerve,  vii.  59 
on  thirst,  vii.  59 
on  trifacial  nerve,  vii.  249 
Meniere's  disease,  i.  430  ;  iv.  714*  ; 
V.  201 
course,  iv.  715 
nature,  iv.  714 
symptoms,  iv.  714 
treatment,  iv.  715 
Meningeal  arteries,  viii.  232 
haemorrhage,  spinal,  vi.  565 
nerve,  posterior,  iii.  797 
Meninges,  cerebral,  granular  condi- 
tions of,  not  to  be  confounded 
with  Pacchionian  bodies,  viii. 
194 
gumma  of,  i.  663 
hernia  of  the,  viii.  244 
lymphatic  vessels  of,  viii.  891 
syphilitic  lesions  of,  i.  663 
tubei'cular  inflammation  of,  iv. 
715* 
spinal,  viii.  476 
Meningio-myelitis,  definition,  v.  514 
Meningitis,  acute  spinal,  vi.  550 
clinical  history,  vi.  551 
etiology,  vi.  550 
illustrative  cases  of,  vi.  552 
pathological  anatomy,  vi.  550 
prognosis,  vi.  553  • 
symptoms,  vi.  551 
treatment,  vi.  554 
and  acute  myelitis,  diagnosis,  viii. 

488 
and   cerebral   abscess,  difEerential 

diagnosis,  viii.  215 
and  tetanus,  dififerential  diagnosis, 

vii.  36 
basilar,  iv.  715 
blindness  following,  i.  536 
cerebrospinal,  ii.  87 
affections  of  the  auditory  nerve 

in,  i.  433 
exanthem  of,  ii.  45 
ophthalmoscopy  in,  v.  319 
origin  of,  iv.  761 
pain  in,  v.  456 
chronic  spinal,  clinical  history,  vi. 
554 
definition,  vi.  554 
diagnosis,  vi.  556 
etiology,  vi.  554 
illustrative  cases,  vi.  555 
pathological  anatomy,  vi.  554 
prognosis,  vi.  556 
symptoms,  vi.  554 
treatment,  vi.  556 
epidemic  cerebro-spinal,  influence 
of  race  and  nationality  upon, 
viii.  436 
from  otitis,  ii.  619 
granular,  iv.  715 

in  the  etiology  of  choroiditis,  ii.  153 
ophthalmoscopy  in,  v.  317 
paraplegia  in,  v.  515 
purulent,  iii.  528 
following  primary  inflammation 
of  the  labyrinth,  i.  432 
simple  cerebral,  iv.  718* 
■  history,  iv.  718 
spinal,  pain  in,  v.  455 
syphilitic,  vi.  729 
tubercular,  iv.  715* 


Meningitis,  tubercular  (continued) ; 
and    cerebro-spinal,   difEerential 

diagnosis  of,  ii.  48 
definition,  iv.  715 
diagnosis,  iv.  717 
etiology,  iv.  715 

headache  in  the  prodromal  pe- 
riod, iii.  516 
history,  iv.  715 
in  the  adult,  iv.  717 
invasion,  iv.  716 
morbid  anatomy,  iv.  715 
paralysis  in,  iv.  717 
pressure  stage,  iv.  717 
prognosis,  iv.  718 
source  of  infection,  vii.  311 
stages  of,  iv.  716 
symptoms,  iv.  716 
tapping  the  lateral  ventricles  in, 

viii.  229 
treatment,  iv.  718 
with  effusion,  tapping  the  lateral 
ventricles  in,  viii.  229 
Meningocele,  ii.  680  ;  viii.  244 
congenital,  treatment,  viii.  246 
diagnosis  of,  vii.  320 
occipital,  viii.  245 
spinal,  viii.  471 
Meningo-myelocele,  viii.  471 
Menispermum  canadense,  v.  20 

cocculus,  V.  686  (Fig.) 
Menken,  W.,  brain  of,  viii.  109 
Menobranchus,  red  blood-cell  of,  ii. 

13  (Fig.) 
Menopause,  ii.  73 

changes  in  the  uterus  after  the,  vii. 

578 
insanity  at  the,  iv.  79 
Menorrhagia,  iv.  722* 

associated  with  salpingitis,  ill.  28 
Menses,  retention  of  the,  iv.  722* 
bibliography,  iv.  725 
causes,  iv.  722 
diagnosis,  iv.  723 
symptoms,  iv.  723 
treatment,  iv.  724 
Menstruation,  iv.  725* 
agents  to  promote,  ii.  674 
attendant  phenomena  of,  iv.  726 
cessation  of,  iv.  728 
changes  in   the   Graafian   follicle 

preceding,  iv.  727 
character  of,  in  chronic  oophoritis, 

V.  411 
commencement  of,  Iv.  725 
corpus  luteum  of,  iv.  727 
definition  of,  iv.  725 
disorders   of,  electrical   treatment 
of,  ii.  654 
in  chronic  oophoritis,  v.  410 
duration  of  period,  iv.  726 
Fallopian  tubes  during,  iv,  728 
headache  accompanying,  iii.  515 
hygiene  of,  iv.  728 
in  the  etiology  of  epilepsy,  ii.  705 
mental  disturbances  during,  iv.  124 
mucosa  uteri  during,  ii.  389 
nature  of  discharge,  iv.  726 
ovaries  during,  iv.  726 
painful,  ii.  556 
precocious,  iv.  484 
quantity  of  discharge,  iv.  726 
suspension  of,  i.  134 
time  of  first,  i.  87 
uterus  during,  iv.  726 
Mensuration  of  the  chest,  ii.  81 
of  the  skull,  ii.  22  (Fig.) 
relative,  of  body,  in  childhood,  ii. 
94 
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Mental  causes  of  Impotence,  iv.  4 

Mercury  (continued)  : 

Mesentery  (continued) : 

Mental  characteristics  of  deaf-mutes. 

compounds  of,  iv.  737 

glands  of  the,  iv.  748  ;  viii.  402 

ii.  368 

caustic  action  of,  ii.  7 

of  changes  in,  in  typhoid  fever, 

Mental  condition  in  hysteria,  iii.  809 

corrosive  chloride  of,  iv.  741 

iii.  89  (Fig.) 

of  opium  habitu6s,  v.  329 

cosmetic  employment  of,  ii.  309 

lymphatics  of,  iv.  748  ;  viii.  403 

Mental   disorders   disqualifying  for 

cyanide  of,  iv.  743 

nerves  of,  iv.  747 

enlistment,  ii.  741 

effects  of  external  application,  iv. 

shot  wounds  of  the,  viii.  6 

following  cerebro-spinal  meningi- 

745 

veins  of,  iv.  477 

tis,  ii.  47 

eruption  caused  by,  ii.  413 

Mesmerism,  i.  451  ;  iii.  788  ;  vi.  474 

in  diabetes,  ii.  430 

fatal  quantity,  iv.  745 

Mesoblast,  ii.  690 

in  dyspepsia,  ii.  458 

formamide  of,  iv.  743 

splitting  up  of,  to  form  body  cav- 

surgical treatment  of,  viii.  228 

general  therapeutics  of  compounds 

ity,  ii.  333 

Mental  faculties,  development  of,  in 

of,  iv.  743 

Mesocoele,  viii.  129  (Fig.) 

infants,  iv.  12 

green  iodide  of,  iv.  740 

distinctly  tripartite  in  frogs,  birds. 

Mental  imagery,  iv.  738*  (Fig.) 

hypodermatic  use  of,  iii.  795 

and   some   reptiles,    viii.    117 

Mental  strain  in  the  etiology  of  dia- 

in the  treatment  of  croup,  ii.  345 

(Fig.) 

betes,  ii.  417 

of  digestive  disorders,  iv.  744 

Mesocolon,  iv.  173  ;  v.  606 

Mental  training  in  childhood,  ii.  96 

of  skin  diseases,  iv.  744 

Mesoderm,  ii.  145  (Fig.) ;  iii.  328  ;  iv. 

Mental  work  and  worry  in  the  etiol- 

of syphilis,  iv.  743 

749* 

ogy  of  facial  neuralgia,  iii.  17 

inunctions  with,  iv.  303 

Mesognalhous  skulls,  iii.  3 

Mentha  arvensis,  iv.  730 

medicinal  properties  of  compounds 

Meson,  use  of  term,  viii.  586 

hirsuta,  v.  570 

of,  iv.  737 

Mesonephros,  development  of  the,  iii. 

javanica,  iv.  730 

metallic,  iv.  737  ;  vi.  103 

179  (Fig.)  • 

piperita,  v.  570  (Pig.) 

in  intestinal  obstruction,  iv.  159 

Mesothelium,  ii.   223  ;   iii.  328 ;  iv. 

pulegium,  v.  566 

mild  chloride  of,  iv.  739  ;  vi.  103. 

749* 

sylvestris,  vi.  502 

See  also  Calomel. 

Metabolism,  v.  256 

viridis,  vi.  502 

oleate  of,  iv.  743 

influence  of  exercise  on,  v.  266 

Menthol,  iv.  730*. 

perchloride  of,  iv.  741 

influence  of  fats  and  carbohydrates 

of  peppermint,  v.  571 

periodide  of,  iv.  742 

on,  V.  263 

Mento-hyoid  muscle,  v.  39  (Fig.) 

poisoning  by,  iv.  744* 

influence  of  temperature  on,  v.  266 

Mentone,  iv.  730*  ;  viii.  454  (Fig.) 

protochloride  of,  iv.  739 

influence  of  therapeutic  and  other 

Menyanthes,  iii.  331 

protoiodide  of,  iv.  740 

agents  on,  v.  365 

trifoliata,  i.  716 

red  iodide  of,  iv.  743 

nitrogenous  or  proteid,  v.  262 

Menyanthin,  i.  716 

red  oxide  of,  iv.  741 

Metacarpal  bones,  dislocations  of,  ii. 

Meran,  iv.  735* 

red  sulphide  of,  iv.  743 

501 

Mercurammonic  chloride,  iv.  743 

subchloride  of  iv.  739  ;  vi.  103 

fracture  of,  iii.  248 

Mercurial  ointment,  iv.  738 

subiodide  of,  iv.  740 

Metachloral,  iv.  749* 

plaster,  iv.  739 

tannate  of,  iv.  740 

Metaccele,  viii.  124  (Fig.) 

purgatives,  vi.  103 

uncombined,  iv.  737 

Metacopalvic  acid,  ii.  290 

salivation,  iv.  737  ;  vi.  353 

vegetable,  iv.  638 

Metadimethylbenzene,  viii.  36 

Mercurialis  annua,  iv.  736* 

with  chalk,  iv.  738 

Metadioxybenzene,  vi.  196 

Mercurialization,  iv.  737  ;  vi.  253 

yellow  oxide  of,  iv.  741 

Metallic  caustics,  ii.  6 

constitutional,  iv.  743 

yellow  subsulphate  of,  iv.  742 

Metallic  impregnation  of  microscopi- 

Mercuric chloride,  iv.  741.     See  also 

Mercier's  prostatome,  vi.  50  (Fig.) 

cal  specimens,  iii.  679 

Mercury,  bichloride  of. 

Meridians,  the  principal,  i.  58,  400 

Metallic    poisoning,   chronic,   water 

cyanide,  ii.  350  ;  iv.  742 

Merkel's  solution,  iii.  663 

treatment  of,  i.  464 

iodide,  iv.  743 

tactile  cells,  v.  149  (Fig.) 

Metallic  salts  as  deodorants,  ii.  406 

antiseptic  efficacy  of,  i.  353 

Meroblastic  ova,  vi.  383 

Metallic  tinkling,  ii.  84 

nitrate,  iv.  743 

Meroparonymy  in  anatomical  termi- 

Metalloscopy and  metallotherapy,  iv. 

oleate,  iv.  743 

nology,  viii.  519 

749*. 

oxide,  iv.  741 

Merwin,  Henry  Childs,  on  malprac- 

Metallotherapy, external,  iv.  749 

sulphate,  basic,  iv.  743 

tice,  iv.  629 

interna],  iv.  750 

sulphide,  iv.  742 

on  medico-legal  aspects  of  cerebro- 

phenomena induced  by,  iv.  750 

Mercurous  chloride,  iv.  739  ;  vi.  103. 

spinal  injuries,  viii.  248 

theories  of  action  of,  iv.  750 

See  also  Mercury,  mild  chloride 

on  vehicles  for  physicians'  use,  vii. 

Metamorphopsia  from  retinal  haemor- 

of- 

603 

rhages,  vii.  668 

iodide,  iv.  740 

on  vivisection,  vii.  683 

Metamorphosis,  fatty,  iii.  45  (Fig.) 

oxide,  iv.  739 

Merycism,  viii.  457 

mucoid  or  mucous,  v.  33 

tannate,  iv.  740 

Mesad  and  mesal,  use  of  terms,  viii. 

pigmentary,  v.  687  (Fig.) 

Mercury,  iv.  737* 

536 

Metapore,  foramen  of  Magendie,  viii. 

absorption  and  elimination  of,  iv. 

Mesamoeboids,  iii.  328 

123  (Fig.) 

746 

Mesaticephalic  skull,  ii.  23 

Metastases  of  enchondromata,  ii.  685 

acid  nitrate  of,  iv.  743 

Mesencephal,  ii.  781  (Fig.) ;  viii.  128 

(Fig.) 

caustic  action  of,  ii.  5 

(Fig.) 

Metastatic  inflammation,  iv.  31 

acute  poisoning  by,  iv.  744 

changes  in  relative  size  of  during 

Metatarsal  bones,  fracture  of,  iii.  254 

albuminate  of,  iv.  748 

growth,  viii.  114 

Metatarsus,  amputation   through,  i. 

ammoniated,  iv.  743 

development  of,  i.  637 

163  (Fig.) 

as  an  emmenagogue,  ii.  677 

Mesencephalic  flexure,  viii.  112 

Metatela,  membranous  roof  of  meta- 

as a  parasiticide,  iv.  744 

Mesencephalon,  ii.  781  (Fig.) 

ccele,  viii.  124  (Fig.) 

as  a  tonic,  vii.  137 

synonym  of  mesencephal,  viii.  138 

Metaxylene,  viii.  36 

bichloride  of,  iv.  741 

Mesenchyma,  iii.  328  ;  iv.  747* 

Metencephal   or  metencephalon,    ii. 

antiseptic  efficacy  of,  i.  253 

Mesenteric    lymphatic    glands    and 

781  (Fig.)  ;  viii.  123  (Fig.) 

as  a  disinfectant,  ii.  480 

plexus,  viii.  402 

development  of,  i.  636 

a  fixing  agent,  iii.  663 

Mesenteriolum,  v.  606 

Meteorological  conditions,  influence 

germicidal  action  of,  iii.  325 

Mesentery,  iv.  167, 747*  (Fig.) ;  v.  606 

of,  upon  yellow-fever  epidem- 

in antiseptic  surgery,  i.  263 

arteries  of,  iv.  747 

ics,  viii.  56 

biniodide  of,  iv.  742 

epithelium  of,  iv.  748 

Metepencephal,  viii.  130 

black  oxide  of,  iv.  739 

formation  of  tlie,  v.  600  (Fig.) 

Metepicoele,  the  fourth  ventricle,  viii, 

chronic  poisoning  by,  iv.  746 

functions  of,  748 

130  (Fig.) 

715 
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Meter,  iv.  751  ;  vii.  731 

fixed  value  of  the,  vii.  737 
Methsemoglobin,  i.  549 

spectrum  of  1.  577  (Fig.) ;  vi.  530 
(Fig.) 
Methsemoglobinuria,  vii.  436,  438 
Methenyl  chloride,  ii.  103 

iodide,  iv.  306 
Methol,  iv.  751 
Methomania,  Iv.  130 
Methylamine  in  mercurialis  annua, 

iv.  736 
Methyl  blue  for  staining,  iii.  677 

compounds  of  the  haloids,  physio- 
logical action  of,  ii.  349 

Conine,  iii.  613 

creasol,  ii.  333 

glycocoll,  V.  358 

green  for  staining,  iii.  677 

guaiacol,  ii.  338 

guanidine,  vi.  63 

salicylate,  vi.  349,  350 

salicylic  acid,  vii.  783 

violet  for  staining,  iii.  678 
Methylene  bichloride,  iv.  751* 

chloride,  iv.  751 
Methylic  alcohol,  iv.  751* 

ether,  iv.  751 

iodide,  iv.  751* 

oxide,  iv.  751* 
Methylpelletierine,  v.  773 
Methyluramine,  vi.  63 
Melhysticin,  i.  453 
Metopic  cranium,  ii.  33 
Metre,  iv.  751 ;  vii.  781 
Metric  system  of  measures,  iv.  751* 

of  weights  and  measures,  vii.  731 
Metritis,  iv.  753* 

acute,  iv.  7.53 

chronic,  iv.  753 

puerperal,  vi.  74,  80 
Metrology,  principles  of,  vii.  737 

relations  of,  to  arithmetical  nota- 
tion, vii.  738 
Metro-lymphangitis,  v.  538 
Metroperitonitis,  diarrhoea  in,  ii.  433 
Metro-phlebitis,  v.  538 
Metrorrhagia,  iv.  754* 

associated  with  salpingitis,  iii.  38 

in  extra-uterine  pregnancy,  ii.  777 
Metrotome,  vii.  478  (Fig.) 
Metroxylon  laeve,  vi.  343 

Rumphii,  i.  304 ;  vi.  343 
Mexican  ground  rattlesnake,  vi.  166 
Mexican  race,  cranial  capacity  of,  ii. 

25 
Mexico,  history  of  yellow  fever  in, 

viii.  41 
Meyer's  perimeter,  vii.  661  (Fig.) 
Meynert's  bundle,  vii.  51 ;  viii.  187 

commissure,  vii.  674 
Mezereon,  iv.  755*  (Fig.) 

effects  of,  upon  the  skin,  ii.  407 
Mezereum,  iv.  755  (Fig.) 
Miasm,  iv.  755* 

definition,  iv.  755 

from  dead  organic  matter,  iv.  759 

from  living  bodies,  iv.  756 

idio-,  iv.  756 

koino-,  iv.  756 
Mica  panis,  i.  685 
Michel,  Middleton,  on  hernia,  iii.  617 

on  sponge-grafting,  vi.  613 
Micheli,  placenta  of,  i.  430 
Michell's  method,  v.  301 
Michel's  dictum  in  regard  to  trepan- 
ning, vii.  346 

paste  (sulphuric  acid  and  asbestos), 
ii.  5 


Michigan  Congress  Spring,  iv.  763* 
Michigan  method  of  artificial    res- 
piration, i.  379 
Micraine,  v.  158 
Micrandra,  a  source  of  caoutchouc, 

i.  751 
Microbe  du  rouget  du  pore,  vi.  338 
Microbes,   i.   458 ;   ii.  383 ;  vi.   334 
(Fig.).     See  also  Bacilli,  Bac- 
teria,    Micro-organisms,     and 
Schizomycetes. 
Microbial  theory  of  contagion,  ii.  383 
Microbic  diseases,  viii.  76 
Microcephalic  skull,  definition  of  a, 

ii.  35 
Microcephalus,  i.  654 
in  epileptics,  ii.  705 
in  idiots,  iv.  93 
Micrococci,  ii.  383  ;  vi.  339  (Fig.) 
found  in  erysipeloid  inflammation, 
vi.  336 
Micrococcus  gonorrhoeae,  vi.  335 
of  progressive  necrosis  of  the  tis- 
sues in  mice,  vi.  336 
Pasteuri,  vi.  336 
pyogenes  tenuis,  iv.  39  (Fig.),  787 ; 

vi.  335 
subflavus,  vi.  335 
tetragenus,  vi.  336 
Microcytes,  i.  569 
Microgenya,  vii.  7 
Micro-millimeter,  iv.  751  ;  vii.  731 
Micro-organisms,  i.  458  ;  ii.  283  ;  vi. 
334  (Fig.).     See  also  'Bacilli, 
Bacteria,  and  Schizomycetes. 
accidental  infection  explained  by 

the  study  of,  vi.  843 
action  of  in  disease-production,  ii. 

384 
aerobic,  vi.  326 
anaerobic,  vi.  336 
and  specific  disease,  connection  be- 
tween, iv.  757 
classification  of,  vi.  326 
Cohn's  classification  of,  vi.  335 
conditions  of  growth  of,  vi.  330 
culture  media,  iv.  767 
culture  methods,  iv.  766  ;  vi.  333 
drop-cultures,  iv.  770  (Fig.) 
elimination  of,  from  the  body,  vi. 

343 
evidence  of  pathogenic  power  of, 

vi.  333 
examination  of  air  for,  iv.  '773  (Fig.) 
examination  of  earth  for,  iv.  775 
examination  of  water  for,  iv.  775 

(Fig-) 
Henle's,  deductions  concernmg,  vi. 

336 

history  of  study  of,  vi.  334 

in  anthrax,  i.  337 

in  chronic  nasal  catarrh,  viii.  364 

in  condyloma,  ii.  261 

in  dental  caries,  vi.  759 

in  diphtheritic  membrane,  ii.  473 

in  granular  conjunctivitis,  ii.  266 

in  inflammation,  iv.  28  (Fig.) 

in  malaria,  ii.  283  ;  iv.   635,  786  ; 

vi.  341 
in  septicaemia,  vi.  402,  404  (Fig.) 
in  sputa,  ii.  769 
in  syphilis,  iv.  807 
in   the    etiology  of    cirrhosis,   ii. 

in  the  foot-and-mouth  disease,  iii. 

331 
in  the  mouth,  iv.  788  (Fig.) 
in  the  skin,  iv.  803 
in  trachoma,  iv.  807 


Micro-organisms  (continued) : 
in  tvphoid  fever,  iii.  83  ;  iv.  806 

"(Fig.) 
in  typhus  fever,  iii.  97 
in  water,  iii.  203 
in  whooping-cough,  vii.  753 
in  yellow  fever,  viii.  49  (Fig.) 
incubation  of,  iv.  766  (Fig.) 
inoculation  experiments  with,  vi. 

333 
inoculation  of  animals,  iv.  773 
Naegeli's  classification  of,  vi.  336 
of  fermentation,  iii.  63 
of  suppuration,  iv.  787  (Fig.) 
Pasteur's  study  of,  vi.  336 
plate  cultures,  iv.  769  (Fig.) 
slide  cultures,  iv.  768  (Fig.) 
staining  and  cultivation  of,  iv.  763* 

(Fig.) 
test-tube  cultures,  iv.  770  (Fig.) 
unclassified,  vi.  341 
Micro  -  photography,     distinguished 

from    photomicrography,    v. 

647 
Microphthalmos,  cornea  of,  ii.  300 
Microphytes,  ii.  283 
Microprosopa,  vii.  7 
Micropsia,  ii.  150  . 

in  diffuse  retinitis,  vii.  669 
Micropyle,  passage  of  spermatozoon 

through,  iv.  6  (Fig.) 
Microscope,  accessory  apparatus  for, 

iv.  777 
diagnostic  use  of,  in  gynecology, 

iii.  432 
illuminating    apparatus,     iv.    776 

(Fig.) 
objectives,  iv.  776 
stand  of  the,  iv.  775  (Fig.) 
sub-stage  condenser,  iv.  776  (Fig.) 
use  of  the,  iv.  780 
Microscopical  specimens,  methods  of 

preparing,  iii.  658  (Fig.) 
Microscopy,  clinical,  iv.  775*  (Fig.) 
accidental  foreign  bodies,  iv.  781 
apparatus  for,  iv.  775 
examination  of  actinomycosis,  iv. 

786 
examination  of  blood,  iv.  782 
examination  of  cysts,  iv.  805 
examination  of  faeces,  iv.  794 
examination  of  milk,  iv.  806 
examination  of  muscle,  iv.  806 
examination  of  pus,  iv.  786 
examination  of  sputum,  iv.  790 
examination  of  the  contents  of  the 

mouth,  iv.  788 
examination  of  the  skin,  iv.  803 
examination  of  urine,  iv.  797 
examination  of  vomited  matters, 

iv.  793 
general  instructions   for    the  ex- 
amination of  fluids  and  tissues, 

iv.  781 
precautions  to  be  observed  in  ex- 
amining fluids,  iv.  782 
reagents  for,  iv.  779 
Microsporon  furfur,  vii.  99  (Fig.) 

septicum,  vi.  402 
Microtomes,  iii.  667  (Fig.) 

ether-freezing,  iv.  778  (Fig.) 
Micturition,  changes  in  the  stream 

during,  iv.  808 
diflScult,  ii.  561  ;  iv.  809 
frequent,  iv.  807 
in  cystitis,  i.  513 
in  vesical  calculus,  i.  516 
modifications  of  the  act  in  disease, 

iv.  807* 
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Micturition  (continued) : 

Military  surgeons  (continued) : 

Milk  (continued) : 

painful,  iv.  810 

reports  required  from,  iii.  128 

utility  of,  in  forced  feeding,  v.  8 

sudden  stoppa8;e,  ii.  561  ;  iv.  809 

succor  to  the  wounded  by,  iii.  133 

woman's,  v.  8  ;  viii.  94 

Mid-brain,  ii.  78i  (Fig.)  ;  viii.  138 

Milk,  V.  2* 

Milk  crust,  ii.  633 

Middle  commissure,  viii.  132 

adulteration  of,  iii.  301 

Milk  cure,  v.  3 

Middle  horn  of  lateral  ventricle,  viii. 

albuminous  bodies  in,  v.  8 

Milk  diet,  ii.  530 

140 

amphoteric  reaction  of,  v.  3 

in  chronic  dysentery,  ii.  556 

I\Iiddle-ear,  air  in  the,  as  a  sign  of 

antidotal  use  of,  i.  241 

Milk-fat,  V.  8 

live  birth,  vii.  364 

as  a  culture  medium,  iv.  772 

Milk-fever,  vi.  72 

disease  of,  following  posterior  na- 

asses', V.  2 

Milk-leg,  ii.  534 ;  vi.  77 

sal  catarrh,  vii.  359 

boiled,  V.  4 

Milk-punch,  v.  4 

following  chronic  nasal  catarrh, 

buffaloes',  analysis  of,  v.  8 

Milk-sickness,  v.  9* 

viii.  257 

camels',  analysis  of,  v.  8 

definition,  v.  9 

inherited    syphilis   affecting    the, 

cats',  analysis  of,  v.  8 

etiology,  v.  9 

viii.  386 

causes  of  the  disagreement  of,  v.  2 

incubation,  v.  10 

lymphatic  vessels  of,  viii.  390 

chemistry  of,  v.  '7 

pathology,  v.  10 

relief  of  pain  due  to  chronic  suppu- 

color of,  causes  affecting,  v.  6 

predisposing  causes,  v.  10 

rative  inflammation  of,  ii.  582 

comparison  of  woman's  and  cow's. 

symptomatology,  v.  10 

sclerosis  of,  following  post-nasal 

ii.  438 

treatment,  v.  11 

catarrh,  vii.  360 

condensed,  v.  5 

Milk-sugar,  v.  2,  8,  11* 

syphihtic  affections  of,  viii.  278 

for  infant  feeding,  viii.  99 

in  urine,  vii.  438 

acute  catarrhal,  viii.  278 

cow's,  V.  2 

Milk  teeth,  early  and  delayed  erup- 

chronic catarrhal,  viii.  279 

analysis  of,  v.  8 

tion  of,  ii.  399 

suppurative,  viii.  380 

preparation  of,  for  infants'  use. 

Milkers'  spasm,  vi.  36 

syphilitic  neuralgia  of,  viii.  383 

viii.  95 

Milky  agaric,  iii.  278 

treatment  of  pain  in  inflammation 

curdling  of,  v.  3 

Millar's  asthma,  v.  201 

of,  ii.  580 

decomposition  of,  vi.  113 

Milldale  Mineral  Well,  v.  11* 

Middle  Park  Hot  Sulphur  Springs, 

diatetic  and  therapeutic  uses  of,  ii. 

Millers,  diseases  of,  v.  280 

iv.  812* 

530  ;  V.  3* 

Millfoil,  ii.  58  ;  viii.  37 

Middletown  Springs,  iv.  812* 

diseased,  microscopical  appearance 

Millimetre,  iv.  751  ;  vii.  731 

Midland  Well,  iv.  813* 

of,  iv.  806  (Fig.) 

Mills,  T.  Wesley,  on  acids,  i.  60 

Migraine,  ii.  170 ;  iii.  514 ;  iv.  813* 

dog's,  analysis  of,  v.  8 

on  animal  coloring  matters,  ii.  247 

action  of  the  sympathetic  in,  vi.  693 

elephant's,  analysis  of,  v.  8 

on  bile,  i.  497 

and  facial  neuralgia,   differential 

examination  of,  in  the  selection  of 

on  bones,  teeth,  and  cartilage,  i. 

diagnosis  of,  iii.  18 

a  wet-nurse,  vii.  746 

606 

angio-paralytic,  v.  158 

excretion  of  drugs  in,  v.  7 

on  chemistry  of  digestion,  ii.  462 

angio-spastic,  v.  158 

from  cows  affected  with  the  foot 

on   chemistry   of    the   brain    and 

clinical  history,  iv.  813 

and  mouth  disease,  iii.  220 

nerves,  i.  617 

diagnosis,  iv.  815 

from  one  cow  for  infant  feeding. 

on  digestion,  ii.  445 

etiology  of,  iv.  813 

viii.  99 

on  fats  and  fatty  substances,  iii.  43 

ophthalmic,  vii.  669 

goat's,  V.  2 

on  framework  substances,  iii.,  256 

pathology,  iv.  815 

analysis  of,  v.  8 

on  physiological  and  pathological 

prognosis,  iv.  816 

hippopotamus's,  analysis  of,  v.  8 

chemistry  of  milk,  v,  7 

treatment,  iv.  816 

human,  analysis  of,  v.  8 

on  transudations,  vii.  244 

Migrating  erysipelas,  ii.  719 

compared  with  other  milks,  viii. 

Mimetic  muscles,  iii.  7  (Fig.) 

Mikania  Guaco,  ii.  58  ;  iii.  407 

94 

Mimicry,  nervous,  of  deformities,  v. 

Mikulicz's  osteoplastic  resection    of 

in  relation  to  a  standard  diet,  ii.  443 

171 

the  foot,  V.  301  ;  vi.  196 

individual  elements  of,  v.  7 

Mimosa,  Senegal,  iii.  409 

Mildew,  vi.  338 

inspection  of,  in  cities,  v.  6 

Mimulus,  iii.  233 

Milfoil,  ii.  58  ;  viii.  37 

intra-venous  injection  of,  v.  3 

Mind,  condition  of,  in  general  psire- 

Milford  Springs,  iv.  816* 

mare's,  v.  3 

sis,  iv.  106 

Miliaria,  v.  1* 

analysis  of,  v.  8 

development  of,  in  childhood,  ii.  96 

alba,  V.  1 

microscopical  examination  of,  iv. 

disorders  of  consciousness,  ii.  277 

papulosa,  V.  1 

806  (Fig.) 

disorders  of,  in  chorea,  ii.  139 

rubra,  v.  1 

of  magnesia,  iv.  616 

imagery  of  the,  iv.  788 

vesiculosa,  v.  1 

of  sulphur,  vi.  683 

Mind-reading,  vii.  79  (Fig.) 

Milium,  V.  1* 

partially  digested,  for  infant  feed- 

Mindererus, spirit  of,  1.  136 

Military  hygiene,  i.  32.3  ;  iii.  748  (Fig.) 

ing,  viii.  96 

diaphoretic  action  of,  ii.  425 

Military  shoe,  iii.  '55 

peptonized,    for     infant    feeding, 

Mineral  acids,  poisoning  by,  i.  61 

Military  surgeons,  care  of  the  wound- 

viii. 96 

Mineral  springs,  iv.  690* 

ed  by,  iii.  133 

period  for  digestion  of,  v.  3 

Aachen,  i.  1 

duties  of,  as  regards  the  sick,  in 

physiological      and     pathological 

Abenakis  Mineral  Springs,  iv.  694 

time  of  war,  iii.  106 

chemistr}'  of,  v.  7* 

Adams  County  Springs,  0'.,  i.  74 

as  regards  the  well,  in  time  of 

pig's,  analysis  of,  v.  8 

Adams  Springs,  Cal. ,  i.  74 

war,  iii.  119 

prevention  of  curdling  in,  viii.  95 

Adelheidsquelle,  i.  77 

as  medical  directors,  iii.  130 

rabbit's,  analysis  of,  v.  8 

Aix-la-Chapelle,  i.  1 

as  medical  historian  in  time  of 

reaction  of,  v.  3 

Aix-les-Bains,  i.  100 

war,  iii.  137 

secretion  of  the,  vi.  378 

Alap,  i.  100 

as  medical  inspectors,  iii.  130 

after  labor,  vi.  71 

Albany  Artesian  Well,  1.  100 

on  the  march  and  in  battle,  iii. 

agents  to  increase,  iii.  386 

Albany  Springs,  i.  103 

139 

sheep's,  analysis  of,  v.  8 

Alexisbad,  i.  106 

examination  of  recruits  by,  iii.  105 

skimmed,  v.  i 

Alhama  d'Aragon,  i.  108 

hospital  duties  of,  iii.  139 

sterilization  of,  for  infant  feeding. 

Alleghany  Springs,  i.  117 

organization  of  army  medical  de- 

viii. 98 

Allevard,  i.  117 

partment  by,  iii.  105 

Sugar  of,  V.  2,  8,  11* 

Alpena  Well,  i.  125 

proportion  of,  to  army,  iii.  105 

in  urine,  vii.  488 

Amelie-les-Bains,  i.  133 

rank  of,  iii.  105 

transfusion  of,  vii.  330 

ApoUinaris,  i.  293 

regimental  duties  of,  in  time  of 

transportation  of,  v.  6 

Arnstadt,  i.  340 

war,  iii.  105 

use  of,  in  nutritive  enemata,  v.  3 

Arrow-head  Hot  Springs,  i.  341 
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Mineral  springs  (continued)  : 
Artern,  i.  366 
Ashby-de-la-Zouch,  i.  384 
Askern,  i.  886 
Assmanshausen,  i.  391 
Audabre,  i.  202 
Audinac,  i.  417* 
Augustusbad,  i.  448 
Aulas,  i.  443 
Aussee,  i.  449 
Auteuil,  i.  450 
Avene,  i.  453 
Avon  Springs,  i.  453 
Ax,  i.  453 
Baden,  viii.  106 
Baden-Baden,  viii.  106 
Baden-bei-Wien,  viii.  107 
Bagneres-de-Bigorre,  viii.  107 
BagnSres-de-Lucbon,  viii.  107 
Bailey  Springs,  i.  459 
Balaton-Fured,  iii.  264 
Ballston  Spa,  i.  469 
Banff  Hot  Springs,  iv.  694 
Bath,  i.  476 

Bath  Alum  Springs,  i.  477 
Bedford  Alum  Springs,  Pa.,  i.  482 
Bedford  Alum  Springs,  Va.,  i.  483 
Bedford  Springs,  Ky. ,  i.  483 
Berkeley  Springs,  i.  493 
Bethesda  Springs,  i.  495 
Big  Bone  Springs,  i.  497 
Bircbdale  Springs,  i.  502 
Bladon  Springs,  i.  527 
Blount  Springs,  Ala.,  i.  596 
Blue  Lick  Springs,  Ky.,  i.  596 
Blue  Ridge  Springs,  Va.,  i.  596 
Blue  Sulphur  Springs,  W.  Va.,  i. 

597 
Borax  Springs,  Cal.,  i.  606 
Borland  Mineral  Well,  W.  Va.,  i. 

607 
Botzen,  Bozeu,  or  Bolzano,  i.  608 
Brighton,  England,  i.  696 
Buda,  V.  291 

Buffalo  Lithia  Springs,  Va.,  i.  718 
Caledonia  Springs,  i.  747 
Caledonia  Springs,  iv.  694 
California  Seltzer  Spring,  i.  748 
Calistoga  Hot  Springs,  i.  748 
Canon  City  Springs,  i.  750 
Capon  Springs,  W.  Va.,  i.  755 
Carlsbad,  i.  784 
Catoosa  Springs,  ii.  4 
Cauterets,  ii.  8 
Caxton  Springs,  ii.  11 
Cedar  Springs,  ii.  12 
Challes,  ii.  57 
Chambly,  iv.  695 
Charleston  Artesian  Wells,  ii.  77 
Cheltenham,  ii.  79 
Cherry  Valley  Springs,  ii.  79 
Chittenango  Springs,  ii.  97 
Church  Hill  Alum  Springs,  ii.  157 
Cincinnati  Artesian  Well,  ii.  167 
Clarendon    Springs,   Vermont,   ii. 

177 
Clifton,  England,  ii.  184 
Clifton  Springs,  N.  Y.,  ii.  184 
Climax  Springs,  ii.  195 
Clysmic  Springs,  ii.  314 
Coise,  ii.  334 
Columbia  White  Sulphur  Springs, 

ii.  350 
Condillac,  ii.  260 
Congress  Spring,  Cal.,  ii.  363 
Contrexeville,  ii.  385 
Cooper's  Well,  ii.  288 
Coyner's  White  and  Black  Sulphur 

Springs,  ii.  818 


Mineral  springs  (continued) : 
Crab  Orchard  Springs,  ii.  319 
Cransac,  ii.  333 
Cronthal,  ii.  339 
Cudowa,  ii.  347 
Cusset,  ii.  349 
Daggar's  Springs,  ii.  355 
Dax,  ii.  363 

Des  Chutes  Hot  Springs,  ii.  414 
De  Soto  Springs,  ii.  415 
Dibrell's  Springs,  ii.  355 
Drennon  Springs,  ii.  537 
Driburg,  ii.  537 
Dryden  Springs,  ii.  536 
Diirkheim,  ii.  536 
Eaux  Bonnes,  ii.  634 
Eaux  Chaudes,  ii.  625 
Elgin  Spring,  ii.  665 
Elster,  ii.  666 
Ems,  ii.  679 

Enghieu-les-Bains,  ii.  697 
Erkenbrecker's  Salt  Well,  ii.  717 
Esculapia  Springs,  ii.  733 
Estill  Springs,  ii.  723 
Eureka  Springs,  ii.  738 
Excelsior  Springs,  ii.  756 
Fachingen,  iii.  15 
Fairview  Springs,  iii.  37 
Falkenstein,  iii.  37 
Farmville  Lithia  Springs,  iii.  33 
Faulenseebad,  iii.  49 
Fayette  Springs,  iii.  50 
Fecamp,  iii.  52 
Fellathalquellen,  iii.  61 
Felsenquelle,  iii.  61 
Fermanagh,  iii.  61 
Fettquelle,  iii.  65 
Fideris,  iii.  155 
Filero,  Old  and  New,  iii.  164 
Flinsberg,  iii.  166 
Flint  Springs,  iii.  166 
Foncaoude,  iii.  197 
Forbach,  iii.  231 
Forges,  iii.  331 
Fortuua,  iii.  331 
Fox  Springs,  iii.  338 
Frailes,  ill.  255 
Frankenhausen,  iii.  257 
Franzenbad,  iii.  357 
Franz-Josef,  iii.  358 
Freienwalde,  iii.  359 
Freiersbach,  iii.  359 
French  Lick  Springs,  iii.  359 
Friedrichshall,  iii.  259 
Fruitport  Well,  iii.  263 
Fry's  Soda  Springs,  iii.  364 
Fuered,  iii.  264 
Fusch,  iii.  286 
Gastein,  iii.  304 
Gazost,  iii.  306 
Geilnau,  iii.  806 
Gettysburg  Springs,  iii.  328 
GiesshiiblPuchstein,  iii.  329 
Gilroy  Hot  Mineral  Springs,  iii.  329 
Gilsland  Spa,  iii.  329 
Gleichenberg,  iii.  344 
Gleisweiler,  iii.  344 
Glenn  Springs,  iii.  344 
Glenwood  Springs,  Col.,  iii.  344 
Gmunden,  iii.  349 
Goczalkowitz,  iii.  350 
Godesberg,  iii.  350 
Gontenbad,  iii.  370 
Goriidschewodsk,  iii.  370 
Grababoz,  iii.  380 
Grafenberg,  iii.  880 
Grana,  iii.  380 

Grandrif,  Puy  de  Dome,  iii.  380 
Grayson  Springs,  iii.  885 


Mineral  springs  (continued)  : 
Greenbrier  White  Sulphur  Springs, 

iii.  385 
Greencastle  Springs,  iii.  386 
Green  Spring,  iii.  386 
Greifenberg,  iii.  386 
Greifswald,  iii.  386 
Grenzach,  iii.  386 
Greoulx,  iii.  386 
Griesbach,  iii.  887 
Grosswardein,  iii.  394 
Guillon,  iii.  409 
Gurnigel,  iii.  414 
Gyrenbad,  iii.  423 
Hall,  Austria,  iii.  480 
Hall,  Tyrol,  iii.  480 
Hall,  WUrtemberg,  iii.  480 
Hampstead,  iii.  485 
Harbin  Springs,  iii.  503 
Harkany,  iii.  508 
Harrodsburg  Springs,  iii.  508 
Harrogate,  iii.  508 
Hart's  Well,  iii.  509 
Harzburg,  iii.  509 
Hauterive,  iii.  509 
Healing  Springs,  Va.,  iii.  528 
Heustrich,  iii.  648 
Highgate  Springs,  iii.  649 
Highland  Springs,  iii.  649 
Holston  Springs,  iii.  694 
Homburg,  iii.  695 
Hopkinton  Springs,  iii.  696 
Hot  Borate  Springs,  iii.  723 
Hot  Springs,  Ark.,  iii.  733 
Hot  Springs,  Va.,  iii.  724 
Hough's  Spring,  iii.  724 
Howard  Hot  and  Cold  Springs,  iii. 

724 
Hubbardston  Well,  iii.  724 
Hubertusbad,  iii.  734 
Hunyadi  Janos,  iii.  734 
Inselbad,  iv.  136 
Irondale  Springs,  iv.  330 
Ischl,  iv.  330 
Ivanda,  iv.  233 
Iwonicz,  iv.  233 
Johannisbad,  iv.  254 
Jordan  Alum  Springs,  iv.  263 
Jordan  Springs,  iv.  264 
Juliushall,  iv.  264  • 

Jungbrunnen,  iv.  264 
Kainzenbad,  iv.  265 
Karinthiaquelle,  iv.  366 
Kero,  iv.  266 
Kirschberg,  iv.  312 
Kis-Cz6g,  iv.  313 
Kis-Kan,  iv.  312 
Kislovodsk,  iv.  812 
Kissingen,  iv.  312 
Knutwyl,  iv.  318 
Korytnica,  iv.  819 
Krankenheil,  iv.  319 
Kreutb,  iv.  319 
Kreuznach,  iv.  319 
Kronthal,  ii.  339 
La  Bourboule,  iv.  366 
La  Fayette  Well,  iv.  377 
La  Malou,  iv.  378 
La  Motte-les-Bains,  iv.  379 
Landeck,  iv.  379 
Laneenbriicken,  iv.  880 
La  PrSse,  iv.  477 
Las  Vegas  Hot  Springs,  iv.  450 
Lavey,  iv.  458 
Leamington,  iv.  466 
Lebanon  Springs,  iv.  466 
Leslie  Well,  iv.  478 
Leuk,  iv,  583 
Levico,  iv.  486 
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Mineral  springs  (continued)  : 

Mineral  springs  (continued)  : 

Mineral  springs  (continued)  : 

Liberty  Hot  Springs,  iv.  487 

Richfield  Springs,  vi.  335 

Welch  White  Sulphur  Springs 

vii. 

Lipik,  iv.  506 

Rippoldsau,  vi."239 

747 

Lippspringe,  iv.  508 

Roanoke  Red  Sulphur  Springs,  vi. 

West  Baden  Springs,  vii.  734 

Lodi  Artesian  Well,  iv.  578 

239 

White  and  Black  Sulphur  Spi 

ings 

Longmuir's  Well,  iv.  579 

Rochefort,  vi.  330 

(Coyner's),  ii.  318 

Loueche,  iv.  583 

Rockbridge  Alum  Springs,  vi.  231 

White   Sulphur,    Greenbrier, 

W. 

Louisville  Artesian  Well,  iv.  583 

Rockbridge  Baths,  vi.  231 

Va.,  iii.  385 

Lower  Blue  Lick  Springs,  iv.  583 

Rock  Castle  Springs,  vi.  231 

White  Sulphur  Springs,  Cal., 

vii. 

LubatscUowitz,  iv.  583 

Rock  Enon  Springs,  vi.  331 

747 

Lexeuil,  iv.  613 

Rocky  Mountain  Springs,  vi.  231 

White  Sulphur  Springs,  La., 

vii. 

Manitou  Springs,  iv.  640 

Rohitsch-Sauerbrunn,  vi.  337 

747 

Margaretheninsel,  v.  393 

Royat,  vi.  338 

Wiesbaden,  vii.  763 

^Marienbad,  iv.  641 

Rubinat-Condal,  vi.  338 

Wildbad,  vii.  768 

Massanetta  Springs,  iv.  668 

Saint- Amand,  vi.  344 

Wildungen,  vii.  768 

Massena  Springs,  iv.  669 

St.  Catherine's  Wells,  iv.  695 

Wilboit's  Soda  Springs,  vii.  763 

Medical  Lake,  iv.  686 

Saint-Honore,  vi.  344 

Wolf  Trap  Lithia  Spring,  vii. 

784 

Mehadia,  iv.  700 

St.  Leon  Springs,  iv.  695 

Yellow  Springs,  viii.  72 

Meinberg,  iv.  701 

Saint  Moritz,  vi.  347 

Yellow  Sulphur  Springs,  viii. 

73 

Michigan  Congress  Spring,  iv.  763 

Saint-Olafsbad,  vi.  247 

Mineral  waters,  i.  461  ;  iv.  690 

Middle  Park  Hot  Sulphur  Springs, 

Saint-Sauveur,  vi.  348 

alkaline,  in  the  treatment  of  t 

r-M- 

iv.  813 

Salies-de-Bearn,  vi.  350 

stones,  ii.  109 

Middletown  Springs,  iv.  812 

Salins,  vi.  250 

artificial,  i.  464 

Midland  Well,  iv.  813 

Salt  Sulphur  Springs,  vi.-255 

in  constipation,  ii.  280 

Milford  Springs,  iv.  816 

Salzungen,  vi.  255 

in  the  treatment  of  leucorrhoea 

,  iv. 

Milldale  Mineral  Well,  v.  11 

Sandefjord,  vi.  257 

485 

Minnequa  Spring,  v.  11 

Sandwich  Springs,  iv.  695 

Miners,  diseases  of,  v.  280 

Molitz,  V.  18 

San  Pellegrino,  vi.  279 

Miner's  elbow,  i.  319 

Monsummano,  v.  16 

Saratoga,  vi.  383 

lung,  V.  277 

Mont-Dore,  v.  17 

Scarborough,  vi.  303 

method,  v.  201 

Montesano  Springs,  v.  17 

Schinznach,  vi.  824 

nystagmus,  v.  271,  277 

Montvale  Springs,  v.  80 

Schlangenbad,  vi.  343 

Minimetric  method  of  air  analysis. 

Mount  Clemens  Mineral  Spring,  v. 

Schooley's  Mountain  Springs,  vi. 

i.  94 

33 

348 

Minnequa  Spring,  v.  11* 

Napa  Soda  Springs,  v.  104 

Schwalbach,  vi.  343 

Minor,  James  Lancelot,  on  blindness, 

Nauheim,  v.  107 

Selters,  vi.  385 

i.  533 

Nenndorf,  v.  136 

Seltzer  Springs,  vi.  385 

Minot,  Charles   Sedgwick,  on 

age, 

Neris,  v.  136 

Seven  Springs,  vi.  406 

i.  87 

Neuenahr,  v.  153 

Sharon  Springs,  vi.  488 

on  allantois,  i.  116 

Neuhaus  (Austria),  v.  153 

Sheldon  Springs,  vi.  438 

on  amnion,  i.  138 

Neuhaus  (Bavaria),  v.  158 

Shenandoah  Alum  Springs,  vi.  438 

on  anatomy  of  the  placenta,  v. 

693 

Neustadt-Harzburg,  iii.  509 

Silurian  Spring,  vi.  448 

on  area  embryonalis,  i.  300 

Newburg  Springs,  v.  176 

Soden,  vi.  492 

on  bioplasson,  i.  501 

Niederbronn,  v.  188 

Spa,  vi.  500 

on  blastoderm,  i.  538 

Oak  Orchard  Acid  Springs,  v.  371 

Sparkling   Catawba    Springs,   vk 

on  blastopore,  i.  530 

Obersalzbrunn,  v.  371 

501 

on  chorion,  ii.  143 

Ocean  Springs,  viii.  424 

Sparta  Springs,  vi.  ,501 

on  ccelom,  ii.  223 

Oeynhausen,  v.  391 

Spring  Lake  Magnetic  Spring,  vi. 

on  decidua,  ii.  388 

Of  en,  V.  391 

614 

on  development  of  the  ear,  ii. 

567 

Ojo  Caliente,  v.  292 

Stribling  Springs,  vi.  663 

on  development  of  the  foetus 

iii. 

*  Olette,  V.  396 

Sulpho-saliue  Springs,  vi.  683 

171 

Olympian  Springs,  v.  298 

Sulphur  Springs  (Texas),  vi.  686 

on  ectoderm,  Ii.  633 

Ontaneda  y  Alceda,  v.  298 

Summit  Mineral  Springs,  vi.  687 

on  embryology,  ii.  670 

Orkney  Springs,  v.  369 

Summit  Soda  Springs,  vi.  687 

on  entoderm,  ii.  697 

Ottawa  Mineral  Springs,  iv.  695 

Sweet  Chalybeate  Springs,  vi.  690 

on  evolution  of  man,  ii.  736 

Owasso  Spring,  v.  441 

Sweet  Springs  (Mo.),  vi.  691 

on  gastrula,  iii.  305 

Pagosa  Springs,  v.  453 

Sweet  Springs  (W.  Va.),  vi.  691 

on  germ  layers,  iii.  337 

Panticosa,  v.  491 

Szczawnica,  vi.  736 

on  growth,  iii.  394 

Paraiso  Springs,  v.  493 

Tarasp,  vi.  738 

on  impregnation,  iv.  5 

Parnassus  Springs,  v.  518 

Tate  Epsom  Spring,  vi.  740 

on  longevity,  iv.  579 

Paso  de  Eobles  Springs,  v.  521 

Teplitz-Shonau,  vi'.  778 

on  meconium,  iv.  685 

Pearson  Springs,  v.  534 

The  Geysers,  iii.  329 

on  mesoderm,  iv.  749 

Perry  Springs,  v.  611 

Trencsin-Teplitz,  vii.  245 

on  neurenteric  canals,  v.  165 

Petersthal,  v.  621 

Trillo,  vii.  253 

on  notochord,  v.  246 

PlombiSres,  v.  725 

Tuscarora  Acid  Springs,  iv.  695 

on  ovum,  v.  436 

Poland  Spring,  v.  769 

Ukiah  Vichy  Springs,  vii.  875 

on  pro-amnion,  vi.  31 

Porter  Springs,  v.  781 

Underwood  Spring,  viii.  556 

on  segmentation  of  the  body,  vi 

879 

Pulaski  Alum  Springs,  vi.  83 

Vals,  vii.  597 

on  segmentation  of  the  ovum 

,  vi. 

PuUna,  vi.  88 

Variety  Springs,  vii.  601 

381 

Pyrmont,  vi.  116 

Vellach,  iii.  61 

on  senility,  vi.  388 

Quinto,  vi.  139 

Versailles  Springs,  vii.  638 

on  sex,  vi.  436 

Eagaz-Pfafers,  vi.  140 

Vichy,  vii.  653 

on  spermatozoa,  vi.  521 

Kavenden  Springs,  vi.  147 

Vichy  Springs  (Cal.),  vii.  664 

on  umbilical  cord,  vii.  388 

Rawley  Springs,  vi.  148 

Wall- Wall-Sum  Magnetic  Spring, 

on  yolk-sac,  viii.  73 

Recoardo,  vi.  148 

vii.  695 

Mint,  vi.  502 

Red  Sulphur  Springs,  vi.  151 

Warmbrunn,  vii.  695 

Miquel's  bulb  for  air  analysis,  iv 

774 

Reichenhall,  vi.  163 

Warm  Springs,  Ga.,  vii.  695 

(Fig.) 

Reinerz,  vi.  163 

Warm  Springs,  N.  C. ,  vii.  696 

Mirault's  operation  for  hare-lip 

iii. 

Rennes-les-Bains,  vi.  165 

Warm  Springs,  Va.,  vii.  696 

506  (Fig.) 
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Mirbane. 
iUnscle, 
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Mirbane,   oil  of,  another  name  for 

MoUuscum  albuminosum,  v.  14  (Fig.) 

Morel,  iii.  280 

nitrobenzene,  which  see 

areolo-fibrosum,  v.  14  (Fig.) 

Morel's  tourniquet,  i.  147  (Fig.) 

Mirror,  forehead,  iv.  385  (Fig.) 

cholesterique,  viii.  35 

Morgagni,  columns  of,  iv.  174 

laryngeal,  iv.  384  (Fig.) 

contagiosum,  v.  13  (Fig.) 

hydatid  of,  vii.  30 

used  in  aural  examinations,  ii.  574 

epitheliale,  v.  13*  (Fig.) 

liquor,  vi.  353 

(Fig.) 

flbrosum,  v.  14*  (Fig.) 

ventricle  of,  iv.  389 

Mil'ror-makers,  diseases  of,  v.  280 

pendulum,  v.  14  (Fig.) 

Morgan,  Ethelbert  Carroll,   on  car- 

Miscarriage, i.  25 

simplex,  v.  14  (Fig.) 

cinoma  of  the  larynx,  iv.  395 

Misemission,  vi.  625 

Molybdate  of  ammonia  for  staining. 

on  ozsena,  v.  445 

Mispronunciation,  vi.  616 

iii.  681 

on  sarcoma  of  the  larynx,  iv.  439 

Mississippi,  history  of  yellow  fever 

Momordica  elaterium,  ii.  643 

Morgan's  method,  v.  301 

in,  viii.  43 

Mongolian  idiocy,  iv.  92  (Fig.) 

powder-blower,  v.  451  (Fig.) 

Missouri,  history  of  yellow  fever  in. 

Mongolian  races,  facial  type  of,  iii.  1 

Morison,  Robert  B.,  on  chilblain,  ii. 

viii.  43 

(Fig.) 

93 

Mistletoe,  v.  12* 

Moniodomethane,  iv.  751 

on  cosmetics,  ii.  307 

American,  v.  12 

Monobromacetic  acid,  caustic  action 

on  elephantiasis  arabum,  ii.  663 

Mistral,  iii.  747 

of,  ii.  5 

on  lichen,  iv.  487 

Mistura.     See  Mixture. 

Monobromethane,   ethylic    bromide. 

on  pediculosis,  v.  534 

Mitchell's  rattlesnake,  vi.  166 

ii.  726 

on  prurigo,  vi.  53 

Mitchell,  Weir-,  rest-cure  for  neur- 

Monocular color-blindness,  ii.  244 

on  verruca,  vii.  627 

asthenia,  V.  164 

Monomania,  primary,  iv.  45 

Morning  glory,  iv.  236 

Mites,  i.  34  ;  v.  742 

Monomania,  secondary,  iv.  51 

Morning-sickness  of  pregnancy,  vi.  13 

Mitra  Hippocratis,  i.  472  (Fig.) 

Mononymic    fissural    names    substi- 

Morphine, i.  73  ;  v.  333 

Mitral  diastolic  murmur,  iii.  551 

tuted  for  polyonymic,  viii.  154 

action  of,  v.  323 

Mitral  disease,  dyspnoea  from,  ii.  561 

Monophobia,  iii.  51 

and  atropine,  antagonism  of,  vi.  165 

Mitral  regurgitation,   diagnosis    of, 

Monopodia,  vii.  7 

as  an  expectorant,  ii.  768 

iii.  588 

Monotremes,  derivation  of  placental 

eruption  caused  by,  ii.  413 

Mitral  stenosis,  diagnosis  of,  iii.  551 

animals  from,  ii.  738 

hypnotic  action  of,  iii.  785 

Mitral  valves,  diagnosis  of  murmurs 

Monro,  foramen  of,  viii.  140 

hypodermatic  use  of,  iii.  794 

at,  ii.  88  (Fig.) 

sulcus  of,  i.  637- (Fig.) ;  viii.  132 

muriate,  antiseptic  efficacy  of,  i.  355 

diseases  of,  iii.  587 

Monsel's  solution,  iv.  329 

poisoning  by,  v.  334 

Mitscherlich's  test  for  phosphorus, 

as  a  styptic,  vi.  673 

tests  for,  V.  337 

V.  645 

Monsters,   vii.    1    (Fig.).      See    also 

Morphine  habit,  v.  326 

Mixer  used  in  the  numeration  of  red 

Teratology. 

Morphoea,  v.  21* 

blood-corpuscles,  i.  543  (Fig.) 

foetal,  as  a  cause  of  dystocia,  iv.  341 

Moi-phology.     See  Biology. 

Mixture,  a  form  of  medicine,  iv.  697 

Monstrosities,  vii.  1  (Fig.).     See  also 

Morse,  H.  L.,  on  pathological  rela- 

asafetida, i.  382 

Teratology. 

tions    between    the   posterior 

Basham's,  iv.  227 

Monsummano,  v.  16* 

nares  and  the  middle  ear,  vii. 

brown,  iv.  509 

Mons  veneris,  vii.  690 

359 

chalk,  i.  747 

Mont-Dore,  v.  17* 

Morsus  diaboli,  vi.  396 

chloroform,  ii.  103 

Montesano  Springs,  v.  17* 

Mortality,  v.  31* 

compound  iron,  iv.  224 

Monticulus  of  cerebellum,  viii.  126 

in  childhood,  ii.  96 

compound  liquorice,  iv.  509  ;  v.  325 

(Fig.) 

in  infancy,  iv.  13 

Griffith's,  iv.  224 

Montreal,  v.  17*  (Chart) 

influence  of  race  and  climate  upon. 

neutral,  iv.  474 

Montreux,  v.  19* 

viii.  439 

of  acetate  of  iron  and  ammonium. 

Montserrat,  vii.  740 

influence  of  race  and  climate,  in 

iv.  227 

Montvale  Springs,  v.  20* 

childhood,  ii.  96 

of  citrate  of  potassium,  iv.  474 ;  v. 

Moonseed,  Canadian,  v.  20* 

Mortification,  iii.  397  (Fig.) 

794 

Moore,  E.  M.,  on  dislocations,  ii.  480 

Morton's  solution  of  iodine  for  the 

of  magnesia  and  asafetida,  v.  325 

Moore,  Wm.  Oliver,  on  artificial  eyes. 

treatment  of  spina  bifida,  iv. 

of  rhubarb  and  soda,  vi.  224 

i.  375 

205  ;  viii.  474 

phosphatic,  v.  448 

on  herpes  zoster,  iii.  645 

transfusion     apparatus,    vii.     218 

Mobility,    irritative    lesions    of,    in 

on     ophthalmoscope    in    general 

(Fig.) 

brain  tumors,  i.  671 

medicine,  v.  316 

Morus  alba,  v.  34 

Moccasin  plant,  iv.  377 

Mooren's  operation,  v.  201 

nigra,  v.  34 

Moccasin  snakes,  vi.  166 

Moore's    method    of    treatment     of 

rubra,  v.  34 

Mocha  coffee,  ii.  223 

aneurism,  i.  213 

tinctoria,  v.  34 

Modiolus  of  cochlea,  ii.  562  (Fig.) 

nasal  inhaler,  iv.  38 

Mosaic  law  in  relation  to  marriage. 

Mogador  (climate  of),  v.  12* 

Moor's  test  for  sugar  in  urine,  vii.  429 

ii.  273 

Mogador  colocynth,  ii.  334 

Moi-al  insanity,  ii.  339 

Moschus  moschiferus,  v.  75 

Mogographia,  vi.  33  (Fig.) 

Morbid  fears,  v.  160 

Moselle  wines,  vii.  770 

Moist  gangrene,  iii.  299 

Morbidity,  influence  of  climate  upon, 

Mosquitoes,  v.  755  (Fig.) 

Moist  heat,  germicidal  action  of,  iii. 

viii.  429 

as  hosts  for  fllaria  sanguinis  homi- 

324 

Morbilli,  iv.  676.     See  also  Measles. 

nis,  iii.  156 

Moist  tetter,  ii.  633 

sine  catarrho,  iv.  678 

Moss,  Corsican,  v.  26* 

Moisture,  atmospheric,  in  relation  to 

sine  exanthemate,  iv.  678 

for  surgical  dressings,  i.  365 

dysentery,  ii.  548 

Morbus    coxarius,   clinical    history. 

Iceland,  v.  36*  (Fig.) 

Molar  teeth,  vi.  744,  745  (Fig.) 

viii.  346.    See  also  Hip  disease. 

Irish,  V.  26*  (Fig.) 

Molasses,  v.  13* 

senile  variety,  viii.  352        • 

worm,  V.  26 

Mole,  cystic,  vi.  20  (Fig.) 

Morbus  ceruleus  or  coeruleus,  ii.  86, 

Moss-mushroom,  iii.  280 

haeraorrhagic,  vi.  22  (Fig.) 

350 

Mother's  marks,  i.  231  ;  v.  101 

hydatidiform,  i.  23 

cucullus,  vii.  749 

electrolysis  in  the  treatment  of,  ii. 

pigmentary,  v.  101 

hurculeans,  ii.  701 

656 

Molisch's  test  for  sugar  in  urine,  vii. 

maculosus  Werlhofii,  vL  106 

Motherwort,  i.  718  ;  v.  571 

431 

oryzeus,  ii.  129 

Moths,  V  756  (Fig.) 

Molitz,  V.  13* 

suifocans,  ii.  469 

Motility,  lesions  of,  in  brain  tumors 

Mollities,  inflammatory,  of  arteries. 

Morcliella,  iii.  270  (Fig.) 

i.  671 

ii.  687 

caroliuiana,  iii.  284 

paraplegiform  disturbances  of,  v. 

ossium,  i.  604  ;  v.  388 

esculenta,  Iii.  280,  284 

511 
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inirbane. 
ITIuscle* 


Motion,  cortical  areas  of,  li.  33  (Fig.) 
Motor  depressants,  v.  37* 
Motor  nerves  of  tlie  intestines,  ii.  451 
of  the  stomach,  ii.  450 
terminations  of,  v.  148  (Fig.) 
Motor  oculi  communis  nerve,  ii.  325 

(Fig.) 
Motor  oculi  extcrnus  nerve,  paraly- 
sis of,  in  tumors  of  the  cere- 
bellum, ii.  27 
Motor  tracts  of  the  nervous  system, 

V.  511 
Mouceron  (agaricusalbellus),  iii.  274 
Mould  fungi,  vi.  327  (Fig.) 
chemical  analysis  of,  vi.  330 
pathogenic,  vi.  828 
Moulded  splints.     See  Fractures. 
Mount  Clemens  Mineral  Spring,  v. 

82* 
Mountain  balm,  viii.  78 
Mountain  climates,  v.  28* 
characteristics  of,  v.  29 
definition,  v.  29 

effect  of,  upon  assimilation,  v.  31 
upon  the  circulation,  v.  30 
upon  the  respiration,  v.  31 
therapeutics  of,  v.  31 
Mountain  health-resorts,  ii.  357 
Mountainous  regions,   residence  in, 
as  predisposing  to  deaf-mut- 
ism, ii.  367 
Mounting  specimens,  methods  of,  iii. 

685  (Fig.) 
Moussena,  v.  33* 

Mousseron   (agaricus  prunulus),  iii. 
276 
false,  iii.  276 
Mouth-breathing,  evils  of,  vii.  137 
influence  of,  in  the  production  of 
chronic  laryngitis,  iv.  406 
Mouth,  chancre  of,  iL  68 
cortical  centres  of  motion  for  the, 

viii.  203  (Fig.) 
cystic  tumor  in  floor  of,  vi.  146 
digestion  of  food  in,  ii.  451 
diphtheria  of,  ii.  471 
gangrene  of  the,  vi.  653 
inflammation  of  the,  vi.  652 
lymphatic  vessels  of,  viii.  390  (Fig. ) 
medication  of,  iv.  688 
microscopical  examination  of  the 
contents  of  the,  iv.  788  (Fig.) 
plastic  operations   on  the,  v.    712 

(Fig.) 
syphilitic  affections  of  the,  vi.  728 
Movable  tumors  of  the  abdomen,  i. 

7,  19  ;  iii.  166*  ;  vi.  605 
Movements,  automatic,  i.  450 
of  cilia,  ii.  718 
passive,  of  joints,  iv.  648 
Moxa,  ii.  8,  317 

Mucilage,  a  form  of  medicine,  iv.  697 
of  acacia,  iii.  409 
of  sassafras  pith,  vi.  294 
of  tragacanth,  vii.  214 
use  of,  in  poisoning,  i.  242 
Mucin,  ii.  448 
conversion  of  neoplasms  into,  v.  83 
in  urine,  vii.  421 
Mucinogen,  ii.  448 
Mucoid  degeneration,  v.  33* 
of  the  cellular  tissue  (myxoedema), 
ii.  20 
Muco-purulent  expectoration,  ii.  769 
Mucor  corymbifer,  vi.  828 
mucedo  seu  fuscus,  i.  420 
racemosus,  vi.  328 
rhizopodiformis,  vi.  328 
pathogenic,  vi.  328 
Vol.  viii.— 46 


Mucpsa,    termination    of    muscular 

fibres  in  the,  v.  62 
Mucosa  uteri  during  pregnancy,  ii. 
390  (Fig.) 
during  menstruation,  ii.  389  (Fig.) 
post-partum    regeneration    of,   ii. 
393  (Fig.) 
Mucous  degeneration,  v.  38 
Mucous  expectoration,  ii.  769 
Mucous  gonorrhcea,  iii.  856 
Mucous    membranes,   lesions  of,  in 
dermatitis  exfoliativa,  ii.  409 
medication  of,  iv.  688 
of  the  small  intestine,  iv.  167  (Fig.) 
other  than  the  urethral,  gonorrhoea 

of,  iii.  356 
tubercular  changes  in,  vii.303  (Fig.) 
Mucous  patches,  vi.  723 
on  the  tongue,  vii.  Ill 
on  the  tonsils,  vii.  148 
Mucous  papule,  ii.  260  (Fig.) 
Mucous  salivary  glands,  ii.  448 
Mucous  tissue,  ii.  272 

tumors,  V.  99 
Mucuna  pruriens,  vi.  390 
Mudar.  v.  725 
Mud-baths,  i.  463 
Mudd,  H.  H.,  on  hernia,  iii.  617 
on  Hodgen's  suspension  splint,  vi. 

688 
on  operations  for  facial  neuralgia, 
iii.  20 
Muflfled  cough,  ii.  314 
Mulberries,  v.  34 
Mulberry  calculi,  ii.  258 
Mulberry-juice,  v.  34* 
Mule-killer  (spider),  v.  748 
Mule-litters  for  army  use,   iii.   141 

(Fig.) 
Mullein,  iii.  233  ;  v.  84* 
Mallerian  duct,  iii.  180  (Fig.) 
Miiller's  fibres,  v.  344 
fluid,  iii.  663 
muscle,  iv.  217  (Fig.) 
operation,  v.  201 
ring,  iv.  355  (Fig.) 
Multifidus  spinee,  anomalies  of,  v. 

52 
Multilocular  cysts,  ii.  358 
Multilocular  hydrocele,  iii.  726 
Multimammes,  vii.  36 
Multiple  neuritis,  v.  167  ;  viii.  419* 
(Fig.) 
and   anterior  poliomyelitis,    diag- 
nosis, viii.  422 
and  diffuse  central  myelitis,  diag- 
nosis, viii.  433 
and  locomotor  ataxia,    diagnosis, 

viii.  422 
and     syringomyelia,     differential 

diagnosis,  viii.  514 
diagnosis,  viii.  432 
epidemic,  viii.  420,  433 
etiology,  viii.  420 
history,  viii.  419 
paraplegia  from,  v.  515 
pathology,  viii.  419 
prognosis,  viii.  423 
symptoms,  viii.  430 
treatment,  viii.  423 
Multiple  spinal  sclerosis  and  paralysis 
agitans,  differential  diagnosis, 
V.  496 
and     syringo-myelia,    difl'erential 

diagnosis,  viii.  513 
following  acute  myelitis,  viii.  487 
Mummies,  ii.  666 
Mummification,  i.  719 
Mumps,  V.  34* 


Mumps  (continued) : 

affecting  exclusively  the  subauric- 
ular  and  submaxillary  lymph- 
atic glands,  viii.  384 

changes  in  the  labyrinth  in,  i.  437 

diagnosis,  v.  35 

etiology,  v.  34 

metastasis  of,  v.  35 

morbid  anatomy,  v.  34 

nature,  v.  34 

prognosis,  v.  35 

symptoms,  v.  34 

synonyms,  v.  84 

testes  affected  in,  iii.  812 

treatment,  v.  35 
Mural  pregnancy,  ii.  775 
Mures  articulorum,  viii.  335 
Muriatic  acid,  iii.  738 
Muriatic  ether,  ii.  726.     See  Hydro- 
chloric, acid. 
Murmurs,  cardiac,  iii.  549 
diagnosis  of,  ii.  87  (Fig.) 
in  endocarditis,  viii.  292 

functional,  of  the  heart,  iii.  566 

hsemic,  in  chlorosis,  ii.  106 

muscular,  v.  72 

systolic,  in   thoracic  aneurism,   i. 
222 
Murray,  William  H.,  on  birth-statis- 
tics, i.  502 

on  compression  of  arteries,  i.  357 

on  concussion  of  the  brain,  i.  631 

on  cyanosis,  ii.  850 

on  diseases  and  injuries  of  the  arm, 
i.  319 

on  floating  tumors  of  the  abdomen, 
iii.  166 

on  forcible  feeding,  iii.  52 

on  fragilitas  ossium,  iii.  254 

on  injuries  and  diseases  of  the  acro- 
mion process,  i.  69 

on  osteomalacia,  v.  388 

on  rectal  alimentation,  i.  113 
Musca  carnaria,  v.  291 

caesar,  v.  291 

cibaria,  v.  291 

domestica,  v.  291,  753 

larvorum,  v.  291 

nigra,  v.  291 

stabulans,  v.  391 

vomitoria,  v.  291 
Muscse  volitantes,  i.  46  ;  vii.  680 

in  dyspepsia,  ii.  458 

preceding  an  epileptic  attack,  ii. 
701 
Muscarine,  i.  86  ;  iii.'  266  ;  vi.  63 

and  atropine,   antagonism  of,    vi. 
164 
Muscle  or  muscles,  abdominal,  con- 
cerned in   expiration,   ii.   313 
(Fig.) 

abducteur  humeral  du  pouce,  v.  47 

abductor  hallucis,  anomalies  of,  v. 
51 

abductor  minimi  digiti,  anomalies 
of,  v.  48 

abductor  minimi  digiti  pedis,  anom- 
alies of,  V.  53 

abductor  ossis  metatarsi  quinti,  v. 
52  (Fig.) 

abductor  pollicis,  anomalies  of,  v. 
47 

abscess  in,  v.  55 

accelerator  urinse,  anomalies  of,  v. 
54 

accessorius  ad  accessorium,  v.  51 

accessorius  ad  flexorem  profun- 
dum,  V.  46 

accessorius  tricipites,  v.  45 
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Muscle  or  muscles  (continued) : 

Muscle  or  muscles  (continued) : 
compressor  sacculi  laryngis,  Iv.  391 

Muscle  or  muscles  (continued) : 

accessory  abdominal  oblique,  v.  53 

extensor  quadriceps  femoris,  viii. 

accessory  gluteus  minimus,  v.  48 

compressor  veuse  dorsalis  penis,  v. 

540  (Fig.) 

accessory  bead  to  quadriceps  fem- 

54 

extensor  secundi  internodii  pollicis. 

oris,  V.  49 

constrictor  isthmi  faucium,  v.  633, 

anomalies  of,  v.  47 

accessory  palmar  abductor  indicis, 

634 

external  intercostal,  anomalies  of. 

V.  48 

contractures  of,  v.  55 

v.  53 

accessory  popliteus,  v.  51  (Fig.) 

contusions  of,  v.  54 

external  oblique,  i.  11 

action  of,  in  coughing,  ii.  313 

coraco-brachialis,  i.  307 

fatty  degeneration  of,  v.  57 

acute  inflammation  of,  v.  55 

anomalies  of,  v.  44  (Fig.) 

fatty  infiltration  of,  iii.  49  (Fig.) 

adductor  brevis,  anomalies  of,  v.  49 

longus,  v.  44 

flexor  accessorius,  anomalies  of,  v. 

adductor  hallucis,  v.  53 

proprius,  v.  44 

51 

adductor  longus,  anomalies  of,  v. 

superior  vel  brevis,  v.  44 

flexor  accessorius   longus    digito- 

49 

coraco-capsularis,  v.  44 

rum  pedis,  V.  51 

tenotomy  of,  vi.  777 

costo-fascialis,  v.  37 

flexor    brevis     digitorum    pedis, 

adductor  magnus,  anomalies  of,  v. 

cremaster,  i.  11 

anomalies  of,  v.  51 

49 

crico-arytenoid,  iv.  389  (Fig.) 

flexor  brevis   hallucis,   anomalies 

adductor  minimus  vel  quadratus, 

crico-hyoid,  v.  38 

of,  V.  53 

V.  49 

crico-thyroid,  iv.  389  (Fig.) 

flexor  brevis  minimi  digiti,  anoma- 

adductors of  the  thigh,   viii.   541 

crureus,  viii.  541  (Fig  ) 

lies  of,  V,  48 

(Fig.) 

curvator  coccygis,  v.  53 

flexor  brevis  minimi  digiti  pedis, 

adductor  pollicis,  anomalies  of,  v. 

degeneration  of,  v.  57 

anomalies  of,  v.  53 

48 

deltoid,  i.  307 

flexor  brevis  pollicis,  anomalies  of. 

adjutor  splenii,  v.  53 

anomalies  of,  v.  43 

V.  48 

affections  of ,  contractions  of  fingers 

depressor  anguli  oris,  anomalies  of, 

flexor  carpi  radialis,  anomalies  of, 

from,  iii.  157 

v.  36 

V.  45 

agitator  caudse,  v.  48 

depressor  thyroideae,  v.  38 

flexor  carpi  ulnaris,  anomalies  of, 

anaesthesia  of,  v.  58 

detrusor  urinse,  i.  508 

V.  46 

anconeus,  anomalies  of,  v.  45 

diaphragm,  anomalies  of,  v.  53 

flexor  hallucis  longus,   anomalies 

anomalies  of,  v.  35*  (Fig.) 

digastric,  anomalies  of,  v.  38 

of,  V.  51 

antitragicus,  i.  444 

dilatator  pupillae,  iv.  318 

flexor  indicis,  v.  46 

arrectores  pili,  ii.  351  (Fig.) ;  viii. 

diseases,  wounds,  and  injuries  of. 

flexor   longus  pollicis,   anomalies 

463 

V.  54'  (Fig.) 

of,  V.  46 

artificial,  in  the  treatment  of  club- 

dislocations of,  v.  55 

tenotomy  of,  vi.  777 

foot,  ii.  310  (Fig.) 

dorso-epitrochlearis,   v.  41  (Fig.), 

flexor    longus    digitorum    pedis. 

aryteno-epiglottic,  iv.  390 

45 

anomalies  of,  v.  51 

arytenoid,  iv.  390  (Fig.) 

effects  of  exercise  upon  the,   ii. 

flexor  longus  digitorum,  tenotomy 

associated  with  the  shoulder- joint, 

758 

of,  vi.  777 

vi.  445  (Fig.) 

epitrochleo-anconeus,  v.  45  (Fig.) 

flexor  profundus  digitorum,  anom- 

atrophy of,  v.  57 

erectile  tumors  of,  v.  59 

alies  of,  V.  46 

in  hip  disease,  viii.  347,  349 

erector  penis,  anomalies  of,  v.  54 

flexor  proprius  digiti  secundi,  v.  51 

attollens  auriculam,  i.  444 

erector  pili,  ii.  351  (Fig.) ;  viii.  463 

flexor  sublimis  digitorum,  anoma- 

attrahens auriculam,  i.  444 

expiratory,  ii.  313  (Fig.)  ;  vi.  306 

lies  of,  V.  40 

auricular,  anomalies  of,  v.  35 

extensor  brevis  digitorum,  v.  47 

flexores  carpi,  tenotomy  of,  vi.  777 

axillary  band,  anomalies  of,  v.  40 

(Fig.) 

flexores   digitorum,  tenotomy  of, 

(Fig.) 

extensor  brevis  digitorum  pedis. 

vi.  777 

azygo-pharyngeus,  v.  40 

anomalies  of,  v.  50 

fourth  gluteal,  v.  48 

azygos  uvulae,  v.  634  ;  vii.  503 

extensor  brevis  hallucis,  v.  50 

frontalis,  anomalies  of,  v.  35 

biceps  brachii,  i.  307 

extensor  carpi  radialis  accessorius. 

gastrocnemius,  iv.  473  (Fig.) 

anomalies  of,  v.  44  (Fig.) 

V.  47 

anpmalips  of,  v.  50  (Fig.) 

tenotomy  of,  vi.  777 

extensor  carpi  ulnaris,  anomalies 

gemellus  inferior,  anomalies  of,  v. 

biceps  femoris,  or  flexor  cruris,  v. 

of,  V.  47 

48 

48  ;  viii.  545  (Fig.) 

extensor  coccygis,  v.  53 

gemellus  superior,  anomalies  of,  v. 

brachialis  anticus,  i.  307 

extensor     communis     digitorum. 

48 

anomalies  of,  v.  45 

anomalies  of,  v.  47 

genio-hyo-glossus,  anomalies  of,  v. 

brachio-capsularis,  v.  44 

tenotomy  of,  vi.  777 

39 

brachio-radialis,  v.  45,  47 

extensor  hallucis  longus  tricauda- 

genio-hyoid,  anomalies  of,  v.  39 

bulbo-cavernosus,  anomalies  of,  v. 

tus,  V.  49 

gluteus  maximus,  anomalies  of,  v. 

54 

extensor  indicis,  anomalies  of,  v. 

48 

calcification  of,  v.  58 

47 

gluteus  medius,  anomalies  of,  v.  48 

cardiac,  v.  66 

extensor  longus  digitorum  pedis. 

gluteus  minimus,  anomalies  of,  v. 

cephalo-humeral,  v.  37  (Fig.) 

anomalies  of,  v.  50 

48 

cephalo-pharyngeus,  v.  633 

extensor  minimi  digiti,  anomalies 

gonorrhoeal  inflammation  of,  v.  56 

cervicalis  ascendens,  anomalies  of. 

of,  V.  47 

gracilis,  viii.  541  (Fig.) 

V.  53 

extensor  of  the  thumb,  tenotomy 

anomalies  of,  v.  49 

chondro-coracoid,  v.  43 

of,  vi.  777 

granular  degeneration  of,  v.  57 

chondro-epitrochlearis,  v.  43  (Fig.) 

extensor  ossis  metacarpi  pollicis. 

haemorrhage  into,  v.  55 

chondro-glossus,  v.  39 

anomalies  of,  v.  47 

helicis  major,  i.  444 

chronic  inflammation  of,  v.  56 

extensor  ossis  metatarsi  hallucis. 

helicis  minor,  i.  444 

circumflexus  palati,  ii.  730;  v.  633 

V.  49 

hepatico-diaphragmaticus,  v.  53 

cleido-cervicalis,  v.  41 

extensor  primi  internodii  hallucis. 

hernia  of,  v.  55 

cleido-epitrochlearis,  v.  43 

V.  50 

hyaline  degeneration  of,  v.  58 

cleido-hyoid,  v.  38 

anomalies  of,  v,  47 

hyo-facialis,  v.  38 

cleido-occipital,  v.  37  (Fig.) 

extensor  primi  internodii  pollicis 

hyo-glossus,  anomalies  of,  v.  39 

coccygeus,  anomalies  of,  v.  53 

et  indicis,  v.  47 

hyo-maxillaris,  v.  39 

complexus,  anomalies  of,  v.  53 

extensor  proprius  digiti  medii,  v. 

hyo-pharyngeus,  v.  633 

compound  injuries  of,  v.  54 

47 

hyperesthesia  of,  v.  58 

compressor  hemisphericum  bulbi. 

extensor  proprius  hallucis,  anoma- 

hypertrophy of,  v.  57 

V.  54 

lies  of,  V.  49 

iliacus,  anomalies  of,  v.  49 

722 


GENERAL   INDEX. 

muscle. 
muscle. 

Muscle  or  muscles  (continued) : 

Muscle  or  muscles  (continued)  : 

Muscle  or  muscles  (continued)  ; 

iliacus  minor,  v.  49 

of  the  perineum,  v.  589 

quadriceps  extensor  femoris,  anom- 

ilio-capsularis, v.  49 

of  the  skin,  viii.  463 

alies  of,  V.  49 

incisurse  Santorini,  i.  444 

of  the  soft  palate,  vii.  503 

tenotomy  of,  vi.  777 

infarctions  in,  v.  55 

of  the  thigh,  adductor  group,  viii. 

quadrigeminus  capitis,  v.  36 

inferior    constrictor   of   pharynx, 

541  (Fig.) 

radio-carpus,  v.  46 

anomalies  of,  v.  40 

posterior  group,  viii.  545  (Fig.) 

rectus  abdominis,  i.  11 

inflammation  of,  v.  55 

omo-hyoid,    anomalies    of,   v.    38 

anomalies  of,  v.  53 

influence  of  the  tobacco  habit  upon, 

(Fig-) 

rectus  capitis  anticus  major,  anom- 

viii. 553 

opponens  hallucis,  v.  53 

alies  of,  V.  40 

infra-spinatus,  anomalies  of,  v.  44 

opponens  minimi  digiti,  anomalies 

rectus  capitis  anticus  minor,  v.  40 

injuries  of,  v.  54 

of,  V.  48 

rectus  externus,  anomalies  of,  v.  36 

inspiratory,  ii.  313  (Fig.) ;  vi.  206 

opponens  minimi  digiti  pedis,  v.  52 

rectus  femoris,  viii.  540  (Fig.) 

internal  intercostal,  anomalies  of. 

osseous  growths  in,  v.  387 

rectus  sternalis,  v.  42  (Fig.) 

V.  53 

ossification  of,  v.  56 

rectus  thoracis,  v.  53 

interilSil  oblique,  i.  11 

pain  in,  v.  55 

red  and  pale,  v.  71 

interosseous,  of  the  foot,  v.  53 

in  trichinosis,  vii.  794 

respiratory,  ii.  312  (Fig.) 

of  the  hand,  anomalies  of,  v.  48 

painful  contractions  of,  ii.  319 

retractores  uteri,  v.  549,  606 

interspinales,  anomalies  of,  v.  53 

palato-glossus,  v.  634 

retrahens  auriculam,  i.  444 

intrinsic,  of  the  auricle,  i.  444 

palato-pharyngeus,  v.  633 

rheumatic  inflammation  of,  v.  56 

ischio-calcaneus,  v.  48 

palmaris  brevis,  anomalies  of,  v.  47 

rhombo-atloid,  v.  41,  52 

ischio-cavernosus,  anomalies  of,  v. 

palmaris  longus,  anomalies  of,  v.  46 

rhomboideus    minor    and    major. 

54 

parasites  of,  v.  59 

anomalies  of,  v.  41 

ischio-condyloid,  v.  49 

parenchymatous  inflammation  of, 

rbombo-occipital,  v.  41 

ischlo-femoral,  v.  48 

v.  56 

risorius,  anomalies  of,  v.  36 

laryngo-pharyngeus,  t.  631 

pectineus,  viii.  541  (Fig.) 

rupture  of,  v.  54 

lateralis  abdominis,  v.  53 

anomalies  of,  v.  49 

sacro-coccygeus  anticus,  v.  53 

latissimus  dorsi,  anomalies  of,  v. 

tenotomy  of,  vi.  777 

sacro-coccygeus  posticus,  v.  53 

40  (Fig.) 

pectoralis  major,  anomalies  of,  v. 

sacro-lumbalis,  anomalies  of,  v.  52 

levator  an  gull  scapulae,  anomalies 

41  (Fig.) 

sartorius,  viii.  540  (Fig. ) 

of,  V.  41  (Fig.) 

pectoralis  minimus,  v.  43 

anomalies  of,  v.  49 

levator  claviculse,  v.  41 

pectoralis  minor,  anomalies  of,  v. 

tenotomy  of,  vi.  777 

levator   labii   superioris  proprius, 

■42  (Fig.) 

scalenus  anticus,  anomalies  of, v.  40 

anomalies  of,  v.  35 

peroneo-calcaneus  internus,  v.  51 

scalenus  medius,  anomalies  of, v.  40 

levator  palati,  v.  633 

peroneo-tibialis,  v.  51 

scalenus  minimus,  v.  40 

levator  palpebrae,  anomalies  of,  v. 

peroueus  accessorius,  v.  50 

scalenus  posticus,  anomalies  of,  v. 

36 

peroneus  brevis,  anomalies  of,  v. 

40 

levator  pharyngis,  v.  633 

50 

scansorius,  v.  48 

levator  thyroides,  v.  38  (Fig.) 

tenotomy  of,  vi.  777 

scapulo-costalis  minor,  v.  43  (Fig.) 

ligamentum  nuchse  replaced  by,  v. 

peroneus  longus,  iv.  471  (Fig.) 

semimembranosus,  viii.  545  (Fig.) 

52 

anomalies  of,  v.  50 

anomalies  of,  v.  48 

longissimus  dorsi,  anomalies  of,  v. 

tenotomy  of,  vi.  777 

semitendinosus,  viii.  545  (Fig.) 

52 

peroneus  quartus,  v.  50 

anomalies  of,  v.  48 

longus  colli,  anomalies  of,  v.  40 

peroneus  quinti  digiti,  v.  50 

serratus  magnus,  anomalies  of,  v.  43 

lumbricales,  anomalies  of,  v.  46 

peroneus  tertius,  anomalies  of,  v.  50 

serratus  posticus  inferior,  anoma- 

lumbricales pedis,  anomalies  of,  v. 

petro-pharyngeus,  v.  40 

lies  of,  52 

51 

petro-salpingo-staphylinus,  ii.  730 ; 

serratus  posticus  superior,  anoma- 

malignant tumors  of,  v.  58 

V.  633 

lies  of,  V.  52 

masseter,  anomalies  of,  v.  36 

pigmentary  degeneration  of,  v.  58 

shot  wounds  of,  viii.  12 

mento-hyoid,  v.  39  (Fig.) 

pisi-uncinatus,  v.  48 

signs  of  death  in  the,  ii.  388 

middle    constrictor    of   pharynx, 

plantaris,  iv.  473  (Fig.) 

skeletal,  v.  59 

anomalies  of,  v.  40 

anomalies  of,  v.  50 

smooth,   V.   68   (Fig.).      See  also 

multifidus  spinse,  anomalies  of,  v. 

platysma  myoides,   anomalies  of, 

Muscular  tissue,  unstriaUd. 

53 

V.  36 

soleus,  iv.  472 

mylo-hyoid,  anomalies  of,  v.  39 

popliteus,  iv.  473 

anomalies  of,  v.  50 

myo-glossus,  v.  40 

anomalies  of,  v.  50  (Fig.) 

spasmodic  disorders  of,  ii.  286 

obliquus  auriculae,  i.  444 

popliteus  minor,  v.  51 

spheno-pharyngeus,  v.  40 

obliquus      externus       abdominis. 

presternal,  v.  42  (Fig.) 

spheno  -  salpingo  -  staphylinus,    ii. 

anomalies  of,  v.  53 

prevertebral,  anomalies  of,  v.  40 

730 ;  V.  633 

obliquus      internus       abdominis. 

primitive  sheath  of,  v.  63 

sf)hincter  ani,  anomalies  of,  v.  53 

anomalies  of,  v.  53 

pronator  pedis,  v.  51 

(Fig.) 

obturator  externus,  anomalies  of, 

pronator  quadratus,  anomalies  of. 

sphincter,  of  the  pupil,  iv.  218 

V.  48 

V.  46  (Fig.) 

spinal,  concerned  in  expiration,  ii. 

obturator   internus,  anomalies  of, 

pronator  radii  teres,  anomalies  of, 

313  (Fig.) 

V.  48 

V.  45 

spinalis  cervicis,  anomalies  of,  v.  52 

occipitalis,  anomalies  of,  v.  35 

psoas  magnus,  anomalies  of,  v.  48 

spinalis  dorsi,  anomalies  of,  v.  53 

occipitalis  minor,  v.  36 

psoas  parvus,  anomalies  of,  v.  49 

splenius  accessorius,  v.  53 

occipito-hyoid,  v.  39 

pterygoideus   externus,  anomalies 

splenius,  anomalies  of,  v.  52 

occipito-pharyngeus,  v.  40 

of,  V.  36 

sternalis,  v.  43  (Fig.) 

occipito-scapularis,  v.  41 

pterygoideus   proprius,   anomalies 

sterno  -  chondro  -  scapular,     v.     43 

of  animal  life,  v.  59 

of,  V.  36  (Fig.) 

(Fig.) 

of  Guthrie,  iii.  37 

pterygo-pharyngeus,  v.  40 

sterno-clavicularis  anterior,  v.  43 

of  mastication,  ii.  449 

pterygo-spinosus,  v.  36 

sterno  -  cleido  -  mastoid,  anomalies 

anomalies  of,  v.  36  (Fig.) 

pyramidalis,  anomalies  of,  v.  53 

of,  V.  36 

of  the  auricle,  i.  444 

pyriformis,  anomalies  of,  v.  48 

tenotomy  of,  vi.  776 

of  the  face,  iii.  7  (Fig.) 

quadratus  femoris,  anomalies  of. 

sterno-fascialis,  v.  37 

of  the  foot,  iii.  213  (Fig.) 

V.  48 

sterno-hyoid,  anomalies  of,  v.  37 

of  the  hand,  iii.  490  (Fig.) 

quadratus    lumborum,    anomalies 

sterno-scapular,  v.  43  (Fig.) 

of  the  new-born,  iv.  10 

of,  V.  53 

sterno-thyroid,  anomalies  of,  v.  37 
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Muscle  or  muscles  (continued) : 
striated,  v.  59 
stylo-auricularis,  v.  40 
stylo-chondro-hyoid,  v.  39 
stylo-o;lossus,   anomalies  of,  v.  39 

stylo-hyoid,  anomalies  of,  v.  39 
stylo-hyoideus  alter,  v.  39 
stylo-hyo-thyroideus,  v.  39 
stylo-maxillaris,  v.  39 
stylo-pharyngeus,  v.  632 

anomalies  of,  v.  40 
subanconeus,  v.  45 
subclavius,  anomalies  of,  v.  43 
subclavius  posticus,  v.  43  (Fig.) 
subcrureus,  anomalies  of,  v.  49 
subcutaneous  injuries  of,  v.  54 
subscapularis,  anomalies  of,  v.  44 
subscapularis  minor,  v.  44 
subscapulo-capsularis,  v.  44 
superficial  iliacus,  anomalies  of,  v. 

49  (Fig.) 
superficial  transversus  pedis,  v.  52 
superiorconstrictorof  the  pharynx, 

anomalies  of,  v.  40 
supernumerary,  v.  35  (Fig.) 
supinator  brevis-  anomalies  of,  v. 

47 
supinator  longus,  v.  46 
supra-clavicular,  v.  37 
supra-costalis,  v.  53 
supra-spinatus,  anomalies  of,  v.  43 

(Fig.) 
syphilitic  disease  of  the,  vi.  729 
temporal,  anomalies  of,  v.  36 
temporalis  minor,  v.  36 
tensor  fasciae  plantaris,  v.  50 
tensor  palati,  v.  633 
tensor  trochlese,  v.  36 
tensor  vaginre   femoris,   vlii.   540 
(Fig.) 

anomalies  of,  v.  48 

tenotomy  of,  vi.  777 
teres  major,  anomalies  of,  v.  44 
teres  minor,  anomalies  of,  v.  44 
thyro-arytenoid,  iv.  890  (Fig.) 
thyro  epiglottic,  iv.  390  (Fig.) 
thyro-hyoideus,  anomalies  of,  v.  38 
tibialis  anticus,  anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
tibialis  posticus,  anomalies  of,  v.  51 

tenotomy  of,  vi.  777 
tibialis  secundus,  v.  51 
tibio-accessorius,  v.  51 
tibio-astragalus  anticus,  v.  49 
tibio-fascialis  anticus,  v.  49 
tragicus,  i.  444 
transversalis  abdominis,  L  11 

anomalies  of,  v.  53 
transversalis  cervicis  anticus,  v.  40 
transversalis  cervicis  medius,  v.  40 
transversus  auriculse,  i.  444 
transversus  menti,  v.  36 
transversus  nuclise,  v.  37  (Fig.) 
transversus  orbitse,  v.  36 
transversus  pedis,  anomalies  of,  v. 

53 
transversus  perinaei,  anomalies  of, 

V.  54 
trapezius,  anomalies  of,  v.  40 

tenotomy  of,  vi.  776 
tremors  of,  v.  58 
triangularis  menti,   anomalies  of, 

V.  36 
triangularis  sterni,   anomalies  of, 

V.  53 
triceps,  i.  308 

triceps  extensor  cubiti,  anomalies 
of,  V.  45 


Muscle  or  muscles  (continued)  : 
tritico-glossus,  v.  89  * 

tubercular  inflammation  of,  v.  57 
tumors  of,  v.  58 
ulceration  of,  v.  55 
ulnaris  quinti,  v.  47 
ulno-carpus,  v.  46 
used  in  writing,  vi.  33 
vascular  tumors  of,  v.  59. 
vasti,  viii.  541  (Fig.) 
vitreous  degeneration  of,  v.  58 
voluntary,  v.  59 
waxy  degeneration  of,  v.  58 
wounds  of,  V.  54 
zygomaticus  major,  anomalies  of, 

V.  35 
zygomaticus  minor,  anomalies  of, 
V.  35 
Muscle-cases,  v.  65  (Fig.) 
Muscle-columns,  v.  65  (Fig.) 
Muscle-compartment,  v.  65  (Fig.) 
Muscle-plates,  v.  69 
Muscle-sound,  v.  73 
Muscle-sugar  in  the  diagnosis  of  hy- 
datid cysts,  vii.  791 
in  urine,  vii.  428 
Muscular  asthenopia,  i.  51 
contractility,  absence  of,  as  an  evi- 
dence of  death,  ii.  388 
contraction,  tonic  or  passive,  v.  71 
cylinders,  primitive,  v.  65 
exercise,  ii.  758 

exertion,  dyspnoea  from,  ii.  560 
fibres,  cellular  origin  of,  v.  69 
mechanism  of  digestion,  ii.  449 
murmur,  v.  72 
nerve,  ii.  339 

power  in  the  hand-grasp,  ii.  546 
rheumatism,  viii.  423* 
sense,  v.  74 

hallucinations  of,  iii.  483 
sensibility,  vi.  392 
tissue,  V.  59* 
action  of  polarized  light  on  sar- 

cous  elements  of,  v.  64. 
cardiac,  v.  66  (Fig.) 
chemical  changes  occurring  dur- 
ing action  of,  v.  72 
contraction  waves,  v.  72 
elasticity  of,  v.  71 
electricity  in,  during  action,  v. 

73 
histogenesis  of,  v.  69  (Fig.) 
histology  of,  v.  59 
irritability  of,  v.  71 
methods  of  examining,  v.  74 
new-growth  composed  of,  v.  79 
physical  changes  during  action 

of,  V.  73 
physiology  of,  v.  70 
post-mortem  rigidity  of,  v.  74 
production  of  heat  in,  v.  73 
ptomaines  formed  during  putre- 
faction of,  vi.  61 
reaction  of,  v.  71 
skeletal,  v.  59 
smooth,  V.  68  (Fig.) 
striated,  v.  59 
tumors  of,  iii.  403 
unstriated,  v.  68  (Fig.) 
varieties  of,  v.  59 
voluntary  unstriated,  v.  74 
work  performed  bj',  vi.  72 
tonicity,  v.  71 

weakness,  a  cause  of  dyspepsia,  ii. 
454 
Muscularis  mucosae,  iv.  167 
uteri,   changes    in,    during    preg- 
nancy, ii.  393 


Musculo-cutaneous  nerve  at  the  el- 
bow, i'.  309 
in  the  arm,  i.  308 
Musculo-phrenic  arteries,  ii.  439 
Musculo-spiral  nerve  in  the  arm,  1. 

308  (Fig.) 
Mushrooms,  iii.  364 
anatomy  of,  iii.  368 
beef's  tongue,  iii.  379 
bitter  tube,  iii.  383 
bundled  stump-,  iii.  283 
cluster,  iii.  375 
collar,  iii.  375 
coral,  iii.  380 

different  parts  of,  iii.  368  (Fig.) 
doe-skin,  iii.  380 
emetic,  iii.  383 
fetid,  iii.  283 
fir-cone,  iii.  276 
French,  iii.  276 
goat's  beard,  iii.  280 
green  tint,  iii.  378 
griping  milk-,  iii.  283 
honey-,  iii.  374 
horse-,  iii.  377 
how  to  select,  iii.  866 
list  of  edible,  iii.  283 
meadow,  iii.  277 
modes  of  cooking,   iii.  267,   274, 

275,  277 
moss,  iii.  280 
nut,  iii.  275 
olive-gilled,  iii.  283 
orange-green,  iii.  278 
pink  gill,  iii.  377 
plum,  iii.  276 
pungent  milk-,  iii.  283 
purple  cobweb-,  iii.  378 
red  dough,  iii.  375 
red-juice,  iii.  283 
slimy-dung,  iii.  283 
stump-,  iii.  278 
verdigris,  iii.  283 
white  dough,  iii.  275 
yellow  dough,  iii.  275 
yellow-gilled,  iii.  378 
Music,  appreciation  of,  in  the  color- 
blind, ii.  344 
Musical  notes,   mechanism  of  pro- 
duction of,  by  the  human  lar- 
ynx, vii.  683 
Musicians'  cramp,  vi.  35 
Musk,  ii.  307  ;  v.  75* 
Musk-deer,  v.  75 
Musket-balls,  viii.  8  (Fig.) 
Musket-shell,  viii.  10  (Fig.) 
Musk-melons,  ii.  235 
Musk-plant,  iii.  333 
Musk-root,  vi.  686 
Mussels,  poisonous,  vi.  64,  68 

ptomaines  from,  vi.  64 
Musser,  John  H.,  on  acute  inflam- 
mation of  the  liver,  iv.  540 
on  acute  yellow    atrophy  of  the 

liver,  iv.  540 
on  diseases  of  the  gall-bladder  and 

gall-ducts,  iii.  387 
on  haemophilia,  iii.  461 
on  hypersemia  of  the  liver,  iv.  568 
on  idiopathic  anaemia,  i.  179 
on  perihepatitis,  iv.  571 
on  syphilitic  inflammation  of  the 
liver,  iv.  577 
Mustard,  v.  75'*  (Fig.) 
action  and  use,  v.  76 
administration,  v.  76 
allied  drugs,  v.  77 
allied  plants,  v.  76 
as  an  emetic,  ii.  673 
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Mustard  (continued)  : 

Myelitis,  chronic  (continued) : 

Myopia  (continued) : 

composition,  v.  76 

•        prognosis,  viii.  491 

diagnosis  and  measurement  of,  v. 

germicidal  action  of,  iii.  325 

symptoms,  viii.  490 

88 

hedge,  v.  77* 

treatment,  viii.  491 

etiology  of,  v.  88 

oil  of,  antiseptic  efficacy  of,  i.  253 

compression,  viii.  487 

formation  of  the  skull  in,  v.  92 

preparations,  v.  76 

•     definition,  v.  518 

frequency  of,  v.  86 

varieties,  v.  75 

symptoms,  v.  515 

historical  bibliography  of,  v.  96 

Mustard-baths,  i.  464 

convulsiva,  ii.  140 

hygienic  management  of,  v.  95 

Mutes,  ii.  363 

diffuse,  V.  513 

in  school-children,  v.  86 

Mutillidffi,  V.  758 

diffuse  central,  viii.  487 

insufficiency  of  the  internal  recti 

Mutton-tallow,  iii.  48 

and  multiple  neuritis,  diagnosis, 

in,  V.  84 

Myalgia,  v.  55  ;  viii.  423 

viii.  423 

liquefaction  of  vitreous  in,  vii.  679 

lumbalis,  iv.  583 

disseminated  focal,   definition,  v. 

measurement  of,  v.  88,  853 

Mycelium,  iii.  268  (Fig.) 

518 

muscular  asthenopia  in.  v.  84 

of  ergot,  ii.  714 

hemorrhagic,  v.  513 

occurrence  of,  in  families,  v.  92 

of  mould  fungi,  vi.  327 

of  the  anterior  horns  of  the  spinal 

ophthalmoscopic  appearances  in,  v. 

Mycetes,  orders  of,  vi.  327 

cord,  V.  500 

89 

Mycetoma,  iii.  284  (Fig.) 

pain  in,  v.  456 

pathology  and  etiology,  v.  88 

Mycosis,  or  mycosis  fungoides,  v.  77* 

treatment,  viii.  491 

secondary  morbid  changes  in,  v.  93 

cutis  chronica,  i.  106 

Myelo-allantoidean  canal,  v.  166 

symptomatology,  v.  83 

diagnosis,  v.  77 

Myeloid  tumors,  i.  604 

treatment,  v.  93 

etiology,  v.  78 

Myeloplaxes,  i.  600  (Fig.) 

Myrcia  acris,  ii.  196  ;  iv.  457 

intestinalis,  i.  238 

Myelo-meningocele,  viii.  471 

Myriachit,  ii.  287 

pathological  anatomy,  v.  77 

Myelon,  viii.  474  (Fig.) 

Myriametre,  iv.  751 

prognosis,  v.  78 

Mygale  Hentzii,  v.  746  (Fig.) 

Myriapoda,  v.  749 

symptomatology,  v.  77 

Mylabris  chiccorii,  vi.  501 

Myricin,  vii.  736 

treatment,  v.  78 

Mylo-hyoid  muscle,  anomalies  of,  v. 

Myiicylic  alcohol,  iii.  43 

Mydaleine,  vi.  62 

39 

Myricylic  ether,  i.  61 

Mydatoxlne,  vi.  63 

Myocarditis,  iii.  570 

Myringitis,  vii.  347  (Fig.) 

Mydine,  vi.  62 

chronic,  iii.  559 

Myringomycosis  aspergillina,  i.  420 

Mydriasis,  i.  53 

syphilitic,  vi.  725 

(Fig.) 

Mydriatics,  v.  78* 

Myodesopsia,  vii.  680 

Myristic  acid,  i.  61  ;  ii.  221 

action  of  atropine,  i.  484 

Myodynamometer,  ii.  535 

Myristica  fragrans,  v.  255 

injurious  effects  of,  v.  79 

Myo-glossus  muscle,  v.  40 

Myristicin,  v.  255 

therapeutic  use  of,  v.  79 

Myograph,  the  palate,  vii.  503  (Fig.) 

Myristin,  ii.  340 

Myel  compared  with  postoblongata. 

Myolemma,  v.  63  (Fig.) 

Myrobalani,  v.  254 

viii.  124 

Myoma,  v.  79*  (Fig.) 

Myronate  of  potassium,  iii.  698  ;  v. 

dorsal  column  of,  viii.  125  (Fig.) 

complications  of,  v.  82 

76 

lateral  column  of,  viii.  125 

degenerative  processes  in,  v.  81 

Myrosin,  iii.  698  ;  v.  76 

Myelencephalon,  synonym  of  meten- 

etiology,  v.  82 

Myroxylon  Pereirse,  i.  467  ;  vi.  390 

cephal,  viii.  123 

Isevicellulare,  v.  79 

toluifera,  i.  468  ;  vi.  390 

synonym  of  neuraxis,  viii.  108 

macroscopic  appearance  of,  v.  80 

Myrrh,  v.  97* 

Myelenic  neuroma,  definition  of,  iii. 

microscopic  appearance  of,  v.  80 

as  an  expectorant,  ii.  768 

402 

mixed  forms  of,  v.  81 

Myrtacese,  order  of,  ii.  196 

Myelitis — 

,  of  the  bladder,  i.  510 

Myrtillus  for  staining  tissues,  iii.  676 

acute,  viii.  484 

prognosis  of,  v.  82 

Myrtles,  fragrant,  ii.  196 

and  articular  rheumatism,  diag- 

rate of  growth  of,  v.  80 

Myrtus,  ii.  196 

nosis,  viii.  488 

striocellulare,  v.  79 

Mysophobia,  iii.  51  ;  vii.  688 

and  hysteria,  diagnosis,  viii.  488 

uterine,  vii.  500  (Fig.) 

Mystics,  mental  state  of,  ii.  279 

and  Landry's  paralysis,  diagno- 

varieties of,  v.  79 

Mytilotoxine,  vi.  64 

sis,  viii.  489 

Myomectomy,  iii.  811 

Mytilus  edulis,  poisoning  by,  vi.  64, 

and   meningitis,  diagnosis,  viii. 

Myomotomy,  iii.  811 

68 

488 

Myosin,  v.  74 

Myxochondroma,  v.  100 

and  spinal  hsemorrhage,  diagno- 

Myosis, i.  53 

Myxoedema,  ii.  20  ;  v.  98* 

sis,  viii.  489 

spastica,  vii.  59 

Myxo-fibroma,  iii.  108 

clinical  history,  viii.  485 

Myositis,  v.  55 

Myxo-lipoma,  v.  100 

diagnosis,  viii.  488 

chronic,  v.  56  (Fig.) 

Myxoma,  ii.  233,  272  ;  v.  99*  (Fig.) 

etiology,  viii.  484 

gonorrhoeal,  v.  56 

cartilagineum,  v.  100 

illustrative  case,  viii.  486 

halustris,  i.  606 

of  the  external  auditory  canal. 

pathological  anatomy,  viii.  488 

ossificans,  v.  56  (Fig.) 

i.  425 

prognosis,  viii.  489 

syphilitic,  vi.  730 

(collonema),  ii.  288 

terminating  in  locomotor  ataxia. 

Myotics,  V.  97* 

cystoides,  v.  100 

or  multiple  sclerosis,  viii.  487 

Myotomes,  ii.  233  ;  v.  69 

definition  of,  iii.  401 

treatment,  viii.  491 

appearance  of  the,  iii.  176  (Fig.) 

diagnosis  of,  vii.  824 

varieties,  viii.  487 

Myotomy,  vi.  778 

fibrosum,  v.  100 

acute    transverse  cervical,   symp- 

in the  treatment  of  club-foot,  ii. 

of  the  placenta,  vi.  31 

toms,  V.  514 

207 

hyalinum,  v.  100 

acute  transverse  dorsal,  symptoms. 

Myotonia  congenita,  vii.  63 

in  the  tympanum,  vii.  367 

V.  514 

Myopia,  i.  50  ;  v.  82*  (Fig.) 

lipomatodes,  v.  100 

acute     transverse     dorso-lumbar, 

accommodation  in,  v.  83 

medullare,  v.  100 

symptoms,  v.  514 

asthenopia  in,  v.  84 

nasal,  v.  242 

arthropathies  in,  i.  373 

astigmatism  complicating,  v.  85 

of  the  ciliary  body,  ii.  809 

central,  definition,  v.  513 

axial,  v.  89 

of  the  kidney,  iv.  396 

chronic,  viii.  489 

ciliary  spasm  complicating,  v.  85 

of  the  lachrymal  gland,  ii.  813 

and  spinal  cord  tumors,  diagno- 

complications of,  v.  84 

of  the  mamma,  i.  691 

sis,  viii.  490 

correction  of,  by  glasses,  v.  93 

of  the  optic  nerve,  ii.  813 

diagnosis,  viii.  490 

course  and  frequency  of,  v.  86 

of  the  membranes  of  the  ovum,  vi. 

etiology,  viii.  489 

curative  measures  in,  v.  95 

21 

pathological  anatomy,  viii.  490 

definition,  v.  83 

of  the  parotid  gland,  v.  519 
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Myxoma  (continued) : 

of  the  peritoneum,  v.  420 

telangiectodes,  v.  lOO 
Myxo-sarcoma     of     tlie    lachrymal 
gland,  ii.  813 

of  the  optic  nerve,  ii.  812  (Fig.) 

of  the  orbit,  ii.  813 


N^VTJB,  V.  101* 
diagnosis  of,  vii.  334 
electrolysis  in  the  treatment  of,  ii. 

656 
flammeus,  v.  101 
lipomatodes,  v.  101 
nerve,  partial  albinism  in,  i.  101 
pigmentosus,  v.  101 
simplex,  V.  101 
spilus,  V.  101 
vasculosus,  V.  101 

of  the  auricle,  i.  446  (Fig.) 
verrucosus,  v.  101 
Nagele's  obliquity,  iv.  356 

pelvis,  V.  301 
Nageli's  fluid  as  a  culture  medium, 

iv.  772 
Nail,  V.  103*  (Fig.) ;  viii.  468 
atrophy  of  the,  v.  103 
deformity  of  the,  v.  104 
degeneration  of,  v.  104 
discoloration  of,  v.  104 
favus  of,  vii.  96 
growth  of,  V.  103 
in  children,  ii.  95 
hypertrophy  of,  v.  103 
lesions  of,  in  dermatitis  exfoliativa, 

ii.  409 
matrix  of  the,  v.  103 
parasitic  diseases  of,  v.  104 
pathology  and  therapeutics  of,  v. 

103 
syphilitic  diseases  of  the,  vi.  719 
tinea  trichophytina  of,  vii.  97 
Nail-fold,  V.  103 
Nail-makers,  diseases  of,  v.  380 
Nail-plate,  malformation  of,  v.  104 
Naja  tripudians,  vi.  168  (Fig.),  178 
Nakra,  iv.  403 

Nancrede,   Charles  B.,   on  haemor- 
rhage, iii.  468 
on  haemorrhoids,  iii.  473 
Nankin  cotton,  ii.  311 
Nantucket,  climate  of,  vii.  784 
Napa  Soda  Springs,  v.  104* 
Nape  of  the  neck,  v.  120 
Naphtha,  oil  of,  in  cholera,  ii.  134 

wood,  iv.  751 
Naphthalene,  or  naphthalin,  v.  104* 

in  antiseptic  surgery,  i.  364 
Naphthol,  V.  105* 
Narceine,  v.  323 

action  of,  v.  333 
Narcolepsy,  vi.  476 
Narcosis  from  chloroform,  ii.  103 

from  ether,  ii.  725 
Narcotine,  v.  332 
tests  for,  V.  338 
Narcotism,  opium,  v.  334 
Nares,  plugging  the,  v.  222  (Fig.) 
posterior,   cystic    tumors   of,   and 
chronic     rhinitis,    differential 
diagnosis,  viii.  267 
Inflammation  of,  pathology,  vii. 

360 
inflammation  of,  treatment,  vii. 

360 
pathological    relations    between 
the,   and  the  middle  ear,  vii. 
359  (Fig.).     See  also  Nose. 


Narthex  assafoetida,  i.  381 

Nasal    branches,    posterior,   of    the, 

spheno-palatine  nerve,  ii.  326 
Nasal  catarrh,  ii.  1  ;  viii.  253  (Fig.) 
Nasal  cavities,  diphtheria  of,  ii.  471 

medication  of,  iv.  687 
Nasal  cough,  v.  333 
Nasal  duct,  measurements  of,  vii.  659 
Nasal  fossa,  lymphatic  glands  of  the, 

V.  120 
Nasal  hemianopsia,  ii,  324  (Fig.) 
Nasal  nerve,  ii.  326  (Fig.) 

internal,  ii.  326 
Nasal  obstruction  as  a  cause  of  dysp- 
noea, ii.  1 
Nasal  passages,  catarrhal  inflamma- 
tion of  the,  ii.  1  ;  viii.  353  (Fig.) 
methods  of  cleansing,  viii.  270 
Nasal  region,  topography  of  the,  iii.l4 
Nasifex,  name  by  which  Tagliacozzi 

was  known,  iii.  14 
Nasion,  viii.  202  (Fig.) 
Nasmyth's  membrane,  vi.  749 
Naso-maxillary  cleft,  iii.  5  (Fig.) 
Naso-palatine  branches  of  the  spheno- 
palatine nerve,  ii.  326 
Naso-pharyngitis,  catarrhal,  etiology 

of,  iv.  400 
Nasopharynx,  v.  631 

adenoid  vegetations  in  the,  vii.  362 
Nassau,  v.  105* 
Nasturtium,  v.  107*  (Fig.) 

ofl5cinale,  v.  77 
Nataloin,  i.  121 

Nationality,  influence  of,  upon  dis- 
ease, viii.  428 
Nauheim,  v.  107* 

Nausea,  electrical  treatment  of ,  ii.  654 
Nauseant  expectorants,  ii.  766 
Naval  hygiene,  iii.  766  (Fig.) 
Naval  medical  service,  v.  107* 
Navratil's  laryngeal  dilator,  iv.   437 

(Fig.) 
Navy  and    army,   relative  rank  of 

medical  ofiicers  in,  v.  108 
Neale's  chemical  lung,  iv.  87 
Near-point  (punctum  proximum),  in 

accommodation,  i.  47 
Near-sightedness,  v.  82  (Fig.) 
Nebula  of  the  cornea,  ii.  294 
Nebulizers,  iv.  38 

Neck,  affections  of,  disqualifying  for 
enlistment,  ii.  748 
anatomical  definition  of,  v.  110 
anatomy  of,  in  relation  to  trache- 
otomy, vii.  167  (Fig.) 
aneurism  at  the  root  of,  v.  114 
anomalies  of  muscles  of,  v.  36  (Fig.) 
anterior  surface  of,  v.  110 
arteries  of  the,  v.  113 
bony  points  in,  v.  110 
branchial  arches,  v.  131 
bursae  of,  i.  735 
diagnostic  indications  furnished  by 

the,  V.  683 
emphysema  of  the,  ii.  678 
fascia  of  the,  iii.  35  (Fig.) ;  v.  113 
flexure  of  the  brain,  viii.  113 
inflammation  of  glands  and  con- 
nective tissue  of  the,  in  scarlet 
fever,  vi.  312 
lateral  surface  of,  v.  Ill 
lymphatic  glands  of  the,   v.  119  ; 

viii.  393 
lymphatic  vessels  of,  viii.  393 
nape  of  the,  v.  130 

eruptions  on,  v.  113 
sabre  and  bayonet  wounds  of  the, 
viii.  4 


Neck  (continued)  : 

shot  wounds  of  the,  viii.  5 

spinal  cord  and  vertebral  column 
in  the,  v.  130 

surface  anatomy  of,  v.  110 

surface  marking  of  arteries,  v.  Ill 

surface  marking  of  veins,  v.  Ill 

surgical  anatomy  of,  v.  110*  (Fig.) 

topographical  anatomy  of,  v.  113 

tumors  of  the,  v.  131 

veins  of  the,  v.  116 
anomalies  of,  vii.  606 
Necrobiosis,  fatty,  iii.  45  (Fig.) 
Necropsies,  v.  783  (Fig.) 
Necrosis,  v.  131*  (Fig.) 

a  cause  of  inflammation,  iv.  30 

after  amputations,  v.  137 

after  fractures,  v.  127 

a' result  of  inflammation,  iv.  31 

causes  of,  v.  132 

clinical  history  of,  v.  133 

compensatory  hypertrophy  in,  v. 
129 

complications  of,  v.  138 

constitutional  exhaustion  in,  v.  139 

dangers  in,  v.  128 

exfoliative,  v.  134 

following  amputation,  1.  153 

haemorrhage  in,  v.  139 

involucration  in,  v.  123 

involvement  of  joints  in,  v.  138 

of  bone,  i.  603 

of  the  cranium,  v.  134 

of  the  jaw-bones,  v.  135 

of  the  lower  jaw,  iv.  348 

of  the  temporal  bone  from  suppu- 
rative otitis  media,  ii.  607 

operation  for,  v.  131 

orbital,  v.  361 

pathology  of,  v.  132 

phosphorus,  v.  135 

prophylaxis  of,  v.  130 

seat  of,  v.  132 

sequestration  in,  v.  123 

superficial,  v.  134 

symptoms  of,  v.  123 

treatment  of,  v.  130 
Nectandra,  antiperiodic  action  of,  L 
348 

rhodisei,  i.  497  ;  ii.  169 
Nectandrine,  i.  497 
Necturus,   a  salamander,  brain   of, 

viii.  118 
Needles,  hypodermatic,  iii.  794 (Fig.) 
Neelsen's  solution,  v.  301 
Negligence.     See  Malpractice. 
Negroes,  piebald,  i.  101 

pigment  of  skin  of,  ii.  348 

relative  proportion  of  deaf-mutes 
among,  ii.  364 

South  African,  cranial  capacity  of, 
Ii.  35 
Neisser's  gonococcus,   iii.   356  ;   iv. 

800 "(Fig.);  vii.  592 
N^laton's  gas  cautery,  ii.  8 

line,  iii.  349,  654  ;  v.  301 

method  for  the  cure  of  epispadias, 
V.  301 

method  of  reducing  dislocation  of 
jaw,  iv.  246 

method  of  resuscitation  in  chloro- 
form asphyxia,  v.  201 
Nelumbium  speciosum,  iv.  503 
Nematodes,  v.  132*  (Fig.),  517  ;  vii.- 

791 
Nemocera,  v.  754 
Nenndorf,  v.  136* 
Neoplasms  in  the  causation  of  neu 
ralgia,  v.  154 


726 


GENERAL   INDEX. 

Myxoma, 
Nerve. 

Nepeta  cataria,  iv.  333  ;  v.  571 

Nerve  or  nerves,  cranial  (continued) : 

Nerve  or  nerves  (continued)  : 

glechoma,  iv.  232 

seventh,  ii.  827 

influence  of  separation  from  ner- 

Nephrectomy, iv.  310 

sixth,  ii.  825 

vous  centres  and  from  the  cir- 

for malignant  growths,  iv.  296 

syphilis  of,  i.  666 

culation  on  the  irritability  of. 

lateral  laparo-,  iv.  311 

table  of,  ii.  822 

V.  141 

lumbar,  iv.  310 

tenth,  ii.  329  ;  viii.  181 

influence  of  the  tobacco  habit  upon, 

Nephritis.     See  also  BrigM's  disease 

third,  ii.  335  ;  viii.  179 

viii.  553 

and  Kidneys. 

twelfth,  ii.  331  ;  iii.  796  (Fig.) 

infra-trochlear,  ii.  326 

chronic  interstitial,  iv.  380 

two  classes  of,  ii.  321 

injuries,  remote  effects  of,  viii.  17 

chronic  tubal,  iv.  278 

wounds  of,  iii.  537 

inosculations  of,  v.  145 

diphtheritic,  iv.  377 

crosses  of  Ranvier,  v.  143 

internal  cutaneous,  at  the  elbow,  i. 

neuralgia  in,  v.  158 

currents  of  action  in,  v.  187 

309 

non-desquamative,  iv,  378 

currents  of  rest  in,  v.  136 

in  the  arm,  i.  308 

parenchymatous,  acute,  iv.  376 

cutaneous,  of  the  thigh,  viii.   538 

internal  irritability  of,  v.  142 

lesions  of,  iv.  387  (Fig.) 

(Fig.) 

internal  laryngeal,  ii.  380 

parenchymatous,  chronic,  iv.  278 

deep  petrosal,  viii.  509  (Fig.) 

internal  nasal,  ii.  336 

lesions  of,  iv.  388 

deep  temporal,  ii.  326 

internal  pterygoid,  ii.  337 

scarlatinal,  iv.  376  ;  vi.  310 

degenei-ation  and  regeneration  of, 

internal  saphenous,  viii.  544 

syphilitic,  vi.  737 

viii.  420  (Fig.) 

intra-fascicular  connective  tissue. 

Nephro-lithiasis,  iv.  805 

degeneration  of  divided,  v.  146 

V.  145 

Nephro-lithotomy,  iv.  310 

descendens  noni,  ii.  381 

irritability  of,  v.  136 

Nephro-phthisis,  iv.  396 

descending   palatine  branches   of 

differences  of,  v.  141 

Nephrorrhaphy  for  floating  kidney, 

spheno-palatine,  ii.  836 

external,  v.  141 

iv.  303 

development  of  the,  iii.  192  (Fig.) 

internal,  v.  143 

Nephrotomy,  iv.  310 

differences  of  irritability  in,  v.  141 

modifications  of,  v.  140 

Nepidffi,  V.  "751 

eighth,  ii.  339 

irritation  of,  in  chlorosis,  ii.  107 

Nephrun  purgatif,  i.  717 

electrical  phenomena  of,  v.  136 

joint  affections  following  disease 

Neris,  v.  186* 

electrical  stimulation  of,  v.  139 

of,  viii.  343 

Nerium  oleander,  vi.  664 

electrotonus,  v.  188 

Jacobson's,  ii.  329 

Neroli,  v.  359 

eleventh,  ii.  331 

lachrymal,  ii.  836  (Fig.) 

Nerve  or  nerves^ 

nidus  of  the,  viii.  181 

Lautermann's  segments,  v.  144 

abdominal  branches  of  the  pneumo- 

end-bulbs  of,  v.  150  ;  viii.  468 

law  of  contraction,  v.  189 

gastric,  ii.  381 

exhaustion  of,  v.  142 

lesser   occipital,   surface  marking 

abducens,  ii.  335  (Fig.) 

external  irritability  of,  v.  141 

of  V.  112 

nidus  of,  viii.  181 

external  laryngeal,  ii.  830 

lines  of  Frohmann,  v.  143 

accessory,  of  Willis,  ii.  331 

external  popliteal,  iv.  471  (Fig.) 

lingual,  ii.  337,  339 

acoustic,  ii.   339  ;   viii.   184.     See 

external  pterygoid,  ii.  327 

stretching  or  excision  of,  vii.  122 

also  Auditory  nerve. 

facial,  ii.  827  (Fig.) 

long  ciliary,  ii.  326  ;  vii.  349 

affections  of,  contractions  of  fin- 

decussation of  fibres  of,  ii.  828 

lumbo-inguinal,  viii.  538 

gers  from,  iii.  158  (Fig.) 

(Fig.) 

lymphatics  of,  v.  145 

alderman's,  ii.  380 

nidus  of  the,  viii.  181 

masseteric,  ii.  336 

ampullar,  ii.  564 

schematic  representation  of  the 

median,  at  the  elbow,  i.  310 

anterior  crural,  viii.  538 

ramifications  of,  iii.  24  (Fig.) 

in  the  arm,  i.  307  (Fig.) 

anterior  tibial,  iv.  471  (Fig.) 

fibres,  V.  143  (Fig.) 

in  the  forearm,  i.  313 

Arnold's,  ii.  330 

of  Remak,  v.  144 

in  the  hand,  i.  317 

auditory,  ii.  339  (Fig.)  ;  viii.  184 

fifth,  ii.  325  ;  vii.  349  (Fig.) 

in  the  wrist,  i.  813 

auricular,  ii.  830 

nidi  of  the,  viii.  180 

paralysis  of,  i,  319 

auriculo-temporal,  ii.  337 

first,  ii.  334 

medullary  sheath,  v.  143 

axis-cylinder  of,  v.  143 

fourth,  ii.  335 

Meissner's  corpuscles,  v.  149 

blood-supplj'  of,  V.  145 

nidus  of,  viii.  180 

modifications  of  irritability  of,  v. 

buccal,  ii.  327 

frontal,  ii.  326  (Fig.) 

140 

cardiac  branches  of  the  pneumo- 

ganglia,  v.  147 

motor  oculi  communis,  ii.  335  (Fig.) 

gastric,  ii.  331 

ganglion  cells,  v.  146 

motor,  of  intestines,  ii.  451 

cardiac     sympathetic,     viii.     509 

gastric  branches  of   the   pneumo- 

of  stomach,  ii.  450 

(Fig.) 

gastric,  ii.  331 

termination  of,  v.  148  (Fig.) 

cells,  V.  146 

general    physiology    of,    v.    136* 

muscular,  ii.  339 

cervico-facial,  ii.  328 

(Fig.) 

musculo-cutaneous,  at  the  elbow. 

chorda  tympani,  ii.  328  (Fig.) 

genito-crural,  viii.  588 

i.  309 

folds  of  drum-membrane  enclos- 

glossopharyngeal, ii.  329  (Fig.) 

in  the  arm,  i.  808 

ing,  vii.  387 

Grandry's  corpuscles,  v.  149 

musculo-spiral,  in  the  arm,  i.  308 

cilio-nasal,  ii.  326 

great  auricular,  surface   marking 

(Fig.) 

communicans  noni,  ii.  331 

of,  V.  113 

nasal,  ii.  386  (Fig.) 

conductivity  of,  v.  142 

great  intercostal,  viii.  506  (Fig.) 

naso-palatine  branches  of  spheno- 

in both  directions,  v.  138 

great  saphenous,  viii.  544 

palatine,  ii.  836 

constrictions  of  Ranvier,  v.  143 

great  sc  atic,  viii.  545  (Fig.) 

ninth,  ii.  829 

cranial,  ii.  320*  (Fig.) 

gustatory,  ii.  837 

nidus  of  the,  viii.  181 

development  of,  ii.  820 

hypoglossal,  ii.  831  (Fig.) ;  iii.  796 

ninth,  of  Willis  and  the  older  writ- 

distribution of,  ii.  323 

(Fig.) 

ers,  ii.  331  ;  iii.  796  (Fig.) 

eighth,  ii.  329 

nidus  of  the,  viii,  181 

obturator,  viii.  544 

eleventh,  ii.  881  ;  viii.  181 

ilio-inguinal,  viii.  588 

oculomotor,  vii.  59 

fifth,  ii.  335  ;  vii.  249  ;  viii.  180 

incisures  of  Schmidt,  v.  143 

oesophageal  branches  of  the  pneu- 

first,  ii.  324 

inferior  dental,  ii.  337 

mogastric,  ii.  381 

fourth,  ii.  325  ;  viii.  180 

inferior  laryngeal,  ii.  380 

of  cardiac  muscle,  v.  67 

nidi  of  the,  viii.  179 

inferior  maxillary,  ii.  336  (Fig.) 

of  deglutition,  ii.  450 

ninth,  ii.  329  ;  viii.  181 

influence  of  a  cut  section  on  irrita- 

of mastication,  ii.  450 

ninth  of  Willis,  ii.  331  ;  iii.  796 

bility,  V.  141 

of  muscular  tissue,  v.  66,  67,  69 

(Fig.) 

influence  of  alcohol  upon,  i.  108 

of  respiration,  vi.  308 

origin  of,  ii.  321 

influence  of  previous  stimulation 

of  striated  muscle,  v.  66 

second,  ii.  324 

on,  v.  143 

of  taste,  vi.  738 
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Nerve  or  nerves  (continued) : 

Nerve  or  nerves,   spinal    accessory 

Nerve-tissue  (continued) : 

of  the  arm,  Injuries  to,  i.  318 

(continued) : 

forms  of,  composing  the  brain,  viii. 

of  the  brachial  plexus,  i.  456  (Fig.) 

surface  marking  of,  v.  112 

164 

of  the  bronchi,  i.  700 

splanchnicus,  viii.  510  (Fig.) 

Nervi,  v.  151* 

of  the  colon,  iv.  173 

imus,  viii.  510 

Nervous  actions,  automatic  and  re- 

of the  diaphragm,  ii.  439 

stimulation  of,  v.  139 

flex,  vi.  153 

of  the  Eustachian  tube,  ii.  730 

stretching  of,  v.  156  ;  vii.  37, 

133 

Nervous  aSections  due  to  phimosis. 

of  the  face,  iii.  12  (Fig.) 

superficial  cervical,  surface  mark- 

V. 640 

of  the  foot,  iii.  217  (Fig.) 

ing  of,  V.  112  (Fig.) 

disqualifying  for  enlistment,  ii.  742 

of  the  hand,  iii.  495  (Fig.) 

superficial,  of  the  thigh,  viii. 

538 

massage  in,  iv.  653 

of  the  head,  cutaneous  distribution 

(Fig.) 

■water  treatment  of,  i.  464 

of,  ii.  327  (Fig.) 

superior  dental  branches  of  spheno- 

Nervous causes  of  indigestion,  ii.  454 

of  the  intestine,  iv.  170 

palatine,  ii.  326 

of  infantile  diarrhoea,  ii.  437 

of  the  iris,  iv.  318 

superior  laryngeal,  ii.  330 

Nervous  cough,  ii.  314 

of  the  mamma,  i.  686 

superior  maxillary,  ii.  336  (Fig.) 

Nervous  diarrhoea,  ii.  435 

of  the  rectum,  iv.  174 

superior  mesenteric,  iv.  747 

Nervous  dyspepsia,  electrical  treat- 

of the  skin,  viii.  467 

supra-acromial,    surface    marking 

ment  of,  ii.  654 

of  the  uveal  tract,  iv.  314 

of,  V.  113 

Nervous  exhaustion  in  dyspepsia,  ii. 

of  unstriated  muscular  tissue,  v.  69 

supra-clavicular,  surface  marking 

458 

of  Wrisberg,  intermediary,  ii.  328 

of,  V.  113 

Nervous  impulses,   agents  evoking. 

of  Wrisberg,  in  the  arm,  i.  308 

supra-orbital,  ii.  336  (Fig.) 

V.  139 

olfactory,  ii.  324  (Fig.) ;  viii.  183 

supra-sternal,  surface  marking 

of, 

electrotonic  variation  of,  v.  139 

ophthalmic,  ii.  335  (Fig. ) 

V.  113 

influences  affecting  the  velocity  of. 

optic,  ii.  324  (Fig.) ;  v.  339*  (Fig.)  ; 

supra-trochlear,  ii.  326  (Fig.) 

V.  137 

viii.  183.    See  also  Optic  nene. 

sympathetic     system,    viii. 

505* 

relation    between,    and    wave    of 

decussation  of,  vii.  667  (Fig.) 

(Fig.) 

lowered  potential,  v.  138 

origin  of,  vii.  673 

tactile  cells  and  corpuscles,  v. 

149 

velocity  of,  v.  137 

transverse  section  of,  v.  91  (Fig.) 

(Fig.)  ;  viii.  467  (Fig.) 

Nervous  influence,  perversion  or  ab- 

tumors of,  v.  367 

temporo-facial,  ii.  338 

olition  of,  as  a  cause  of  atrophy. 

Pacinian  corpuscles,  v.  150 ;  viii. 

temporo-malar,  ii.  326 

i.  416 

467 

tensor  tympani,  ii.  337 

Nervous  irritability,  v.  136 

pathetic,  ii.  335  (Fig.) 

tenth,  ii.  339 

in  the  production  of  chlorosis,  ii. 

perifascicular  connective  tissue,  v. 

nidus  of  the,  viii.  181 

107 

145 

terminations  of,  v.  148  (Fig.) 

Nervous  headache,  iiL  516 

perspiratory,  v.  613 

in  ligaments,  i.  373 

Nervous  mechanism  of  the  digestive 

pharyngeal,  ii.  329 

in  the  skin,  viii.  467  (Fig.) 

secretions,  ii.  445 

pharyngeal  branches  of    spheno- 

third, ii.  325 

Nervous  symptoms  associated  with 

palatine,  ii.  336 

nidus  of,  viii.  179 

dentition,  ii.  401 

phrenic,  v.  658  ;  vii.  74 

tonsillar,  ii.  329 

following  dengue,  ii.  398 

surface  marking  of,  v.  112 

trifacial,   ii.   325   (Fig.)  ;  vii. 

249 

in  jaundice,  iv.  239 

pneumogastric,  ii.  339  (Fig.) 

(Fig.) 

Nervous  system,  action  of  cold  upon. 

portio  dura  of  seventh,  ii.  337 

trigeminus,  ii.  335  (Fig.) ;  vii. 

249 

ii.  337 

portio  mollis  of  seventh,  ii.  337 

(Fig.) 

activity  of,  in  childhood,  ii.  94 

posterior  auricular,  ii.  338 

nidi  of  the,  viii.  180 

afEections  of,  in  diphtheria,  ii.  471 

posterior  interosseous,  in  the  fore- 

raphe root  of  the,  viii.  181 

central,  lymphatic  vessels  of,  viii. 

arm,  i.  311 

trisplanchnio,  viii.  506  (Fig.) 

391 

posterior  nasal  branches  of  spheno- 

twelfth   cranial,   ii.    831  ;  iii. 

796 

changes  in,  in  idiopathic  anaemia. 

palatine,  ii.  336 

(Fig.) 

i.  183 

posterior  renal,  of  Walter,  viii.  510 

tympanic,  ii.  339 

climates  suitable  for  the  treatment 

primitive  sheath,  v.  144 

ulnar,  in  the  arm,  i.  308 

of  diseases  of,  iii.'  534 

pulmonary  branches  of  the  pneu- 

in the  forearm,  i.  313 

effects  of  alcohol  upon,  i.  108 

mogastric,  ii.  331 

in  the  hand,  i.  317 

of  ether  upon,  ii.  734 

Purkinje  cell,  v.  146 

in  the  wrist,  i.  313 

of  exercise  upon,  ii.  758 

Kanvier's  tactile  disks,  viii.  467 

vagus,  ii.  339  (Fig.) 

of  tobacco  upon,  viii.  553 

recurrent  laryngeal,  ii.  330 

vaso-motor,  i.  564 

ganglionic,  viii.  505  (Fig.) 

avoidance  of,  in  thyroidectomy. 

Vater's  corpuscles,  v.  150  ;  viii 

467 

in  diabetes,  ii.  420 

viii.  546 

velocity  of  impulse  in,  v.  137 

in  infants,  iv.  12 

regeneration  of,  v.  142*,  146 

Vidian,  ii.  328 

oiBce  of,  in  heat  regulation,  iii.  599 

renal  splanchnic,  viii.  510 

vital  conditions  of,  v.  141 

sympathetic,  viii.  505  (Fig.) 

resection  of,  in  facial  neuralgia, 

Wagner's  corpuscles,  v.  149 

syphilis  of  the,  vi.  727 

iii.  20 

Nerve-cells,  v.  146  (Fig.) 

Nervous  theory  of  contagion,  ii.  283 

role  of  trophic,  in  the  production 

Nerve-endings,  v.  148  (Fig.) 

Nervous  tissue,  tumors  of,  iii.  403  ; 

of  bed-sores,  ii.  394 

in  the  skin,  viii.  467  (Fig.) 

V.  169  (Fig.) 

second,  ii.  334 

special,  in  ligaments,  i.  373 

Nervous  troubles  at  the  change  of 

seventh,  ii.  337 

Nerve-fibres,  v.  143  (Fig.) 

life,  ii.  74 

sciatic,  viii.  545  (Fig.) 

development  of,  v.  146 

Nervousness,  v.  160 

sensitive,  termination  of,  v.  149 

division  of,  v.  145 

Nessler  reagent  for  estimating  am- 

sheath of  Henle,  .v.  145 

measurements  of,  v.  144 

monia  in  water,  vii.  700 

sheath  of  Mauthner,  v.  143 

non-medullated,  v.  144 

Nestl^'s  food,  composition  of,  viii.  100 

sheath  of  Schwann,  v.  144 

of  Remak,  v.  144 

Netherlands,  deaf-mutes  in  the,  ii.  364 

shot  injuries  of,  viii.  16 

Nerve-stretching  in  neuralgia,  v 

156 

Nettle-rash,  vii.  441 

sinu  vertebralis,  viii.  507  (Fig.) 

in  tetanus,  vii.  37 

Networks,  intranuclear,  of  cells,  ii.  13 

sixth,  ii.  335 

lingual  nerve,  vii.  132 

(Fig.) 

small  sciatic,  viii.  544 

Nerve-supply  of  the  groin,   iii. 

388 

Neuber's  glass  splint,  vi.  608  (Fig.) 

spheno-ethmoidal,  ii.  336 

(Fig.) 

tubes,  V.  201 

spheno-palatine,  ii.  326 

of  the  hip-joint,  iii.  653 

Neuenahr,  v.  153* 

spinal,  vi.  593  (Fig.) ;  viii.  477 

of  the  shoulder- joint,  vi.  447 

Neugebauer's  operation,  v.  201 

spinal  accessory,  ii.  331 

Nerve-tissue,  V.  143*  (Fig.) 

Neuhaus  (Austria),  v.  153* 

nidus  of,  viii.  183 

chemistry  of,  v.  150 

Neuhaus  (Bavaria),  v.  153* 
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Nerve. 
INliitb  nerve. 

Neurad   and   neural,  use   of  terms, 

Neurine,  i.  498  ;  vi.  63 

New-born  child,  changes  occurring 

viii.  534 

in  the  production  of  coma,  ii.  355 

in  the,  iv.  10 

Neural  cavity,  viii.  110 

Neuritis,  v.  166* 

haematemesis  of  the,  iii.  447 

Neural    tube    and    encephalic    seg- 

acute simple,  v.  167 

ophthalmia  of  the,  ii.  265 

ments,  i.  634  (Fig.) 

alcoholic,  v.  168 

scleroma  of  the,  vi.  355 

Neuralgia,  v.  153* 

and  superficial  neuralgia,  v.  154 

smegma  of  the,  vi.  362 

acupuncture  in,  i.  73  ;  v.  156 

causes,  v.  166 

tetanus  of,  vii.  38 

anterior  crural,  v.  157 

character  of  the  pain  in,  v.  456 

weight  of,  iii.  394.      See  also  In- 

arsenic in,  i.  343 

multiple,  V.  167  ;  viii.  419*  (Fig.). 

fants. 

articular,  viii.  343 

See  also  Multiple  neuriiis. 

Newbury  Springs,  v.  176* 

brachial,  v.  157 

optic,  in  intra-cranial  tumor,  viii. 

New-growths.     See  Tumm-s. 

cervico-brachial,  li.  50  ;  v.  157 

319 

New  Hampshire,  history  of  yellow 

cervico-ocoipital,  ii.  50  ;  v.  157 

secondary  to  lachrymal  tumors. 

fever  in,  viii.  42 

character  of  the  pain  in,  v.  456 

iii.  813 

New  Jersey,  history  of  yellow  fever 

definition  and  nature,  v.  153 

visual  field  in  cases  of,  vii.  667 

in,  viii.  42 

electrical  treatment  of,  ii.  653  ;  v. 

pathological  anatomy,  v.  166 

New  Mexico,  v.  177*  (Chart) 

155 

symptoms  and  course,  v.  167 

New  Orleans,  v.  183*  (Chart) 

epileptiform,  v.  156 

Neurocoele,  definition,  viii.  110  (Fig.) 

Newport  News,  v.  293  (Chart) 

etiology  and  pathology,  v.  153 

Neuro-fibroma,  plexif  orm,  of  the  eye- 

Newport, R.  I.,  v.  185*  (Chart) 

facial,  iii.  16  ;  v.  156 

lid,  ii.  805 

New  South  Wales,  v.  185* 

treatment,  iii.  19,  20* 

Neuroglia,  v.  148  (Fig.) 

New  York  City  (climate  of),  ii.  183 

gastric,  ii.  455  ;  v.  159 

changes  in,  in  general  paresis,  iv. 

(Chart)  ;  v.  187*  (Chart) 

hepatic,  v.  159 

109 

and  Davos  Platz,   comparison   of 

ilio-lumbar,  v.  157 

in  insanity,  iv.  71 

climates  of,  ii.  358 

Intercostal,  iv.  143  ;  v.  157 

origin  of,  v.  146 

history  of  yellow  fever  in,  viii.  42 

pain  in,  v.  454 

Neuroglioma,  iii.  345  (Fig.) 

New  Zealand,  school  for  deaf-mutes 

massage  in,  iv.  657 

Neurokeratin,  i.  617  ;  v.  150 

in,  ii.  377 

migraine,  v.  158 

Neuroma,  v.  169*  (Fig.) 

Nice,  viii.  454 

nerve-stretching  in,  v.  156 

amyelenic,  iii.  402 ;  v.  169 

Nicholson's    blue    for    staining,   iii. 

occipital,  V.  157 

cellulaire,  v.  169 

677 

of  the  anus,  i.  386  ;  v.  160 

centrale,  v.  169 

Nickel,  bromide  of,  in  epilepsy,  ii. 

of  the  breast,  i.  689 

circoideum,  v.  169 

708 

of  the  cervico-brachial  plexus,  i.  320 

diagnosis  of,  vii.  335 

sulphate  of,  antiseptic  eflScacy  of, 

of  the  diaphragm,  ii.  430 

dolorosum,  v.  169 

i.  254 

of  the  fifth  nerve,  v.  156 

fibrillaire,  v.  169 

Nickles,  Samuel,  on  cholagogucs,  ii. 

of  the  larynx,  viii.  374 

multiple,  V.  169 

108 

of  the  rectum,  v.  160 

myelenic,  iii.  402  ;  v.  169 

on  diuretics,  ii.  520 

of  the  skin,  ii.  406 

of  the  arm,  1.  331 

on  emetics,  ii.  671 

of  the  stump  after  amputation,  i. 

of  the  optic  nerve,  ii.  813 

on  expectorants,  ii.  765 

154 

of  the  skin,  painful,  v.  171* 

on  hypnotics,  iii.  784 

ovarian,  v.  404 

periphericum,  v.  169 

on  purgatives  or  cathartics,  vi.  lOi 

painful  points  in,  v.  155 

plexiform,  v.  169 

on  styptics,  vi.  673 

phrenic,  v.  659 

telangiectodes,  v.  169 

on  sulphonal,  viii.  499 

sciatic,  V.  157  ;  vi.  344 

terminale,  v.  169 

on  tonics,  vii.  123 

superficial,  and  neuritis,  connection 

traumatic,  v.  170 

Nicotiana  tabacum,  vii.  102  (Fig.)  , 

between,  v.  154 

Neuromeres,  viii.  113 

viii.  550 

symptomatology,  v.  154 

Neuromimesis,  v.  171* 

Nicotianin,  vii.  103 

syphilitic,  of  the  middleear,  viii.  282 

of  deformities,  diagnosis,  v.  175 

Nicotine,  vii.  103  ;  viii.  550 

treatment,  v.  155 

etiology,  v.  172 

Nidi,  nerve  origins,  viii.  134 

by  tuning-fork,  vii.  332 

relative  frequency  of,  v.  172 

accessorii,  viii.  183 

operative,  iii.  20* 

symptoms,  v.  172 

cochlearis,  viii.  184 

trigeminal,  v.  156 

treatment,  v.  175 

facialis,  viii.  181 

ophthalmoscopy  in,  v.  318 

of  joint  disease,  viii.  343 

laryngei,  viii.  183 

trophic  changes  in,  v.  154 

Neuron,  synonym  of  neuraxis,  viii. 

of  the  cranial  nerves,  viii.  179 

vaso-motor  changes  in,  v.  154 

108 

of  the  fifth  nerve,  viii.  180 

visceral,  v.  159 

Neuro-paralytic  congestion,  ii.  170 

of  the  fourth  nerve,  viii.  180 

Neuralgic  fever,  ii.  395 

Neuro-paralytic  keratitis,  ii.  299 

of  the  ninth,  tenth,  and  eleventh 

Neurasthenia,  v.  160* 

Neuroptera,  v.  750 

nerves,  viii.  181 

course  and  prognosis  of,  v.  163 

Neuro-retinitis  as  a  cause  of  blind- 

of the  third  nerve,  viii.  179 

definition,  v,  160 

ness,  i.  535 

spinal  accessory,  viii.  183 

diagnosis  of,  v.  163 

Neurosal  theory  of  gout,  iii.  372 

vagi,  subendymal,  viii.  183 

etiology  of,  v.  163 

Neuroses,  arsenic  in  the  treatment 

Niederbronn,  v.  188' 

from  fright,  iii.  51 

of,  i.  342 

Nierembergia,  i.  486 

in  dyspepsia,  ii.  458 

articular,  viii.  343 

Nigger-killer  (spider),  v.  748 

influence  of  age  and  sex  in,  v.  163 

genito-urinary,  iii.  317 

Night-blindness,  iii.  605 

prognosis,  v.  163 

nasal  refiex,  v.  227 

Night  cries  in  hip-disease,  viii.  346 

rest-cure  of,  v.  164 

of  the  larynx,  viii.  371 

Nightmare,  vi.  473 

sensory  disorders  in,  v.  161 

of  the  pharyngeal  bursa,  viii.  425 

Nightshade,  deadly,  v.  188* 

symptomatology,  v.  160 

periodic,  v.  594 

Night-soil,  carbonization  of,  vi.  411 

temperament  in,  v.  160 

professional,  vi.  32  (Fig.) 

cremation  of,  vi.  411 

treatment,  v.  163 

Neurotic  excoriations,  ii.  756 

disposal  of,  vi.  411 

vaso-motor  symptoms,  v.  163 

inflammation,  so-called,  iv.  30 

poudrette  from,  vi.  411 

Neuraxis,  definition  of,  viii.  108 

Neurotomv,  futility  of,  in  neuralgia, 

Night-terrors,  vi.  473 

Neurectomy,  in  facial  neuralgia,  iii. 

iii.  20 

Night-vision,  iii.  605 

20 

Neustadt-Harzburg,  iii.  509 

Nigrosin  for  staining,  iii.  678 

Neurenteric  canals,  v.  165*  (Fig.) 

Neutral  mixture,  v.  794 

Ninth  jierve,  ii.  329 

Neuridine,  vi.  61 

Neutral  principles,  or  glucocides,  i.  71 

nidus  of  the,  viii.  181 

Neurilemma,  v.  144 

Newark  filter  for  drinking-water,  vii. 

of  Willis  and  the  older  writers,  iii. 

former  use  of  .the  term,  v.  144 

723 

796  (Fig.) 

729 


Nipple. 
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Nipple,  i.  685 
care  of,  during  lactation,  i.  688 
chancre  of,  i.  689 
diseases  of,  i.  688 
erosions  of,  i.  689 
fissures  of,  i.  689 
liyperoesthesia  of,  i.  689 
Paget's  disease  of,  ii.  411 
Nitrate  of  ammonium,  i.  137 
of  lead,  iv.  462 
of  potassium,  v.  795 
of  silver,  vi.  449 
caustic  action  of,  ii.  6 
chronic  poisoning  by,  vi.  451 
fatal  dose  of,  vi.  450 
poisoning  by,  vi.  450 
stains  removed   by  cyanide  of 
potassium,  ii.  350 
of  zinc,  viii.  76 
Nitrates,  detection  of,  in  water,  vii. 

704 
Nitre,  v.  795 
cubic,  vi.  494 
sweet  spirit  of,  v.  190 
paper,  v.  706 
Nitric  acid,  v.  188* 
caustic  action  of,  ii.  5 
germicidal  action  of,  iii.  325 
Nitric  ether,  v.  190 
Nitrification,  agency  of  microbes  In, 

viii.  76 
Nitrite  of  amyl,  v.  190 

action  of,  in  lowering  blood-press- 
ure, i.  572 
Nitrites,  v.  189* 
in  water,  method  of  detecting,  vii. 
704 
Nitrobenzine,  poisoning  by,  v.  191* 
Nitrobenzol,  poisoning  by,  v.  191 
Nitrococcic  acid,  ii.  347 
Nitrogen,  excretion  of,  v.  257 

in  the  air,  i.  93 
Nitrogen  monoxide,  v.  191* 
Nitrogenous  equilibrium,  v.  262 
Nitrogenous  principles,  i.  Ill 
Nitrogenous  tissue  materials,  decom- 
position of,  vi.  Ill 
Nitroglycerin,  v.  192* 
action  of,  in  lowering  blood-press- 
ure, i.  578 
Nitro-hydrochloric  acid,  v.  193* 

as  a  cholagogue,  ii.  109 
Nitrous  acid,  germicidal  action  of, 

iii.  325 
Nitrous  ether,  v.  190 
Nitrous  oxide  gas,  v.  191 
Nits  of  head-louse,  v.  534  (Pig.) 
Nocturnal  epilepsy,  ii.  703 
Nodal  points  in  refraction,  i.  42 
Nodes,   lymphatic.     See  Lymphatic 


Nodulus  laqueatus,  iii.  477  (Pig.) 
Nodulus   of    cerebellum,    viii.    127 

(Fig.) 
Noeggerath's  method  of  reducing  in- 
version of  the  uterus,  vii.  494 
Noise  distinguished  from  tone,  iii.  538 
Noli-me-tangere,  iv.   607.     See  also 

Lupus  vulgaris. 
Noma,  iii.  301  ;  vi.  653 
Nomenclature   of    the    intra-cranial 

vessels,  viii.  231 
personal,  v.  193* 
in  anatomical  terminology,  viii. 

517,  535 
Normalization  of  the  brain  defined, 

viii.  112 
North   Carolina,   history  of  yellow 

fever  in,  viii.  43 


"  Norther,''  description  of  a,  vii.  46 
Northrup,  W.  P.,  on  pneumonia  in 

children,  v.  735 
Norway,  deaf-mutes  in,  ii.  364 
Nose,  V.  209  (Fig.) 
abscess  of  the  septum,  v.  206* 
absence  of,  v.  212 
adenomata  of,  v.  244 
aflEections  of  the  nasal  pharynx,  v. 

306* 
anesthesia  of  mucous  membralie, 

V.  336 
anatomy  and  physiology  of  the,  v. 

209*  (Pig.) 
and  pharynx,  diseases  of,  massage 

in,  iv.  661 
angiomata  of,  v.  244 
anomalies  of  the  muscles  of,  v.  35 
arteries  of,  v.  211 
cancer  of,  v.  246 

cartilaginous  framework  of,  v.  210 
chronic  catarrhal  inflammation  of 

the  nasal  passages,  viii.  253 
concretions  in,  ii.  360 
congenital  and  acquired  deformi- 
ties of  the,  V.  313  (Pig.) 
cysts  of,  V.  346 

deflections  of  the  septum,  v.  318 
deformities  of,  treatment,  v.  316 
dermoid  cysts  of,  v.  346 
description  of,  in  the  identification 

of  criminals,  iii.  14 
diagnostic  changes  in  the,  v.  683 
diphtheria  of,  ii.  471 
diseases  and  deformities  of    the, 

disqualifying  for  enlistment, 

ii.  747 
enchondromata  of,  v.  345 
epitheliomata  of,  v.  246 
exostoses  of,  v.  346 
forcible  feeding  through  the,  iii. 

53 
foreign  bodies  in,  i.  98 

simulating  ozEena,  v.  448 
formulae  for  cleansing  the,  v.  449 
haemorrhage  from  the,  v.  319.    See 

also  yose-bleed. 
hyperesthesia    of    mucous   mem- 
brane, V.  326 
lymphatic  vessels  of,  v.  311  ;  viii. 

389  (Pig.) 
motor  and  vaso-motor  neuroses  of, 

V.  227 
mucous  membrane  of,  v.  311 
mucous  polypi,  v.  242 
myxomata  of,  v.  243 
nerves  of,  v.  311 
neuroses  of  the,  v.  333* 
osseous  cysts  of,  v.  346 
osteomata  of,  v.  345 
papillomala  of ,  v.  245 
parasites  in,  i.  98 

perforation  of  the  septum,  viii.  367 
physiology  of,  v.  212 
plastic  operations  on  the,  v.  713 

(Fig-) 
plugging  the  posterior  nares,  v. 

322 
reflexes  of  the,  v.  223 
sarcomata  of,  v.  346 
sensitive  reflex  area,  v.  223 
sensory  neuroses  of,  v.  326 
sites    occupied    by   the  crusts  in 

ozsena,  v,  447  (Fig.) 
stench  from,  cause  of,  v.  445 
syphilitic  disease  of  the,  vi.  733 
tumors  of  the,  v.  242* 
turbinated  bodies,  v.  310 
veins  of,  v.  311 


Nose-bleed,  v.  219*  (Fig.) 

as  a  symptom  of  acute  febrile  dis- 
ease, V.  319 

causes,  v.  319 

diagnosis,  v.  331 

in  relapsing  fever,  iii.  74 

in  whooping-cough,  vii.  751 

pathological  anatomy,  v.  230 

plugging  the  posterior  nares  for, 
V.  222 

prognosis,  v.  231 

treatment,  v.  331 

varieties  of,  v.  319 
Nosema  bombycis,  vi.  336 
Nosencephalon,  i.  655 
Nostalgia,  iv.  50 
Notation,   arithmetical,   relation  of, 

to  metrology,  vii.  728 
Notencephalon,  i.  655 
Notochord,  v.  346*  (Fig.) 

development  of,  in  mammals,  v. 
346 

development  of  joints  from,  i.  869 

(Fig-) 
disappearance  of,  v.  348 
formation  of,  iii.  174  (Fig.) 
histogenesis,  v.  348 
morphology,  v.  248 
shape  and  relation  to  other  parts, 

V.  248 
Notonecta,  v.  751 
Nourishment,  amount  of,  necessary 

for  infants,  iv.  16 
by      subcutaneous     injections    of 

olive-oil,    iii.    53.      See    also 


Nova  Scotia,  v.  249*  (Chart) 
Noyes'  operation,  v.  301 
Nubians,  cranial  capacity  of,  ii.  25 
Nuck's  spinal  brace,  v.  371  (Fig.) 
Nuclear  fluid,  ii.  13 
Nuclear  spindle  of  the  ovum,  v.  439 

(Fig.) 
Nuclein,  ii.  465 

in  white  blood-corpuscles,  i.  550 
Nucleolus  (cell),  ii.  18 
Nucleo-plasm  (cells),  ii.  13 
Nucleus,  ii.  13 

cinereus  anterior  seu  superior  of 

the  optic  thalamus,  vii.  50 
externus  of  the  optic  thalamus, 

vii.  50 
internus  of  the  optic  thalamus, 
vii.  50 
caudatus,  ii.  305  ;  viii.  134 
dentatus  of  the  cerebellum,  viii.  177 
emboliformis  of   the  cerebellum, 

viii.  177 
fastigii  of  the  cerebellum,  ii.  329  ; 

viii.  177 
funiculi  teretes,  viii.  184 
globosus  of  the  cerebellum,  viii.  177 
lenticularis,  ii.  305 
magno-cellularis,  viii.  185 
of  a  calculus,  ii.  258 
red,  of  the  brain,  viii.  175 
segmentation  of,  vi.  381 
segmenti,  viii.  175 
Nuisances  from  oif ensive  trades,  viii. 

189  (Fig.) 
Numbness  following  contusions,  ii. 

285 
Nummular  sputum,  ii.  315 
Nuphar  advena,  iv.  502 

luteum,  iv.  502 
Nurses,  duties  of,  v.  252 
hospital,  duties  of,  v.  252 
private,  duties  of,  v.  253 
training-schools  for,  v.  350* 
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Nipple. 
Oil. 

Nursing  infants,  exfoliative  derma- 

Oblique   inguinal    hernia,    iii.     391' 

ffidema  (continued)  : 

titis  of,  ii.  410 

(Fig.) 

febrile  purpuric,  vi.  105 

Nursing  service  in  hospitals,  iii.  732 

Obliquus  abdominis,  accessory,  v.  53 

in  trichinosis,  vii.  794 

Nursiag  systems,  American,  v.  251 

Obliquus  auriculae  muscle,  i.  444 

in  valvular  heart  disease,  iii.  585 

foreign,  v.  250 

Obliquus  externus  abdominis,  i.  11 

malignant,  i.  339 

Nursing  the  sick,  v.  252* 

anomalies  of,  v.  53 

bacillus  of,  vi.  336 

Xussbaum's  apparatus  for  writers' 

Obliquus  internus  abdominis,  1.  11 

occurring  in  hydraemia,  i.  178 

cramp,  vi.  38  (Fig.) 

anomalies  of,  v.  53 

of  the  eyelids,  ii.  785 

narcosis,  v.  201 

Oblongata,  viii.  184.     See  also  under 

of  the  larynx,  iii.  847*  (Fig.) 

Nut,  hazel,  v.  255* 

Medulla. 

of  the  vulva,  vii.  693 

Nut  mushroom,  iii.  275  (Fig.) 

transition  from  the  cord  into  the. 

periodic,  of  the  lower  lip,  v.  594 

Nut  polvpore,  iii.  280 

viii.  124,  482 

pulmonary,  iv.  596 

Nutgalls,  V.  253*  (Fig.) 

Obstetric  palpation,  v.  373* 

sputum  of,  ii.  315 

action  and  use,  v.  254 

Obstetrics,  anassthesia  in,  i.  195 

QSdematous  laryngitis,  iii.  347  (Fig.) 

administration,  v.  254 

antisepsis  in,  i.  255 

OEdogonium,  reproduction  of,  viii. 

allied  drugs,  v.  254 

Obstipation,  i.  22  ;  iv.  150, 158.     See 

443 

allied  plants,  v.  255 

also  Intestinal  obstruction. 

CEnanthe  crocata,  iii.  613 

composition  of,  v.  254 

Obstruction,  intestinal,  i.  22  ;  iv.  150, 

CEsculin,  iv.  237 

description  of,  v.  253 

158.      See   also  Intestinal  ob- 

CEsophageal  tube,  use   of,   in  dys- 

production of,  v.  253 

struction. 

phagia,  ii.  559  (Fig.) 

Nutmeg,  v.  255*  (Fig.) 

Obstructive  dysmenorrhoea,  ii.  557 

OEsophagectomy,  v.  291 

as  an  emmenagogue,  ii.  678 

Obturator  artery,  viii.  544 

OEsophagismus,  v.  287 

Nutrient  enemata,  ii.  692 

anomalies  of,  i.  355  (Fig.) 

(Esophagitis,  v.  283 

Nutrition,  v.  255* 

anomalous    relations    of,    to    the 

etiology,  v.  283 

derangement  of,  in  chlorosis,  ii.  106 

crural  ring,  i.  355  (Fig.) 

pathology,  v.  283 

effects  of  exercise  upon,  ii.  758 

Obturator  externus,  anomalies  of,  v. 

prognosis,  v.  284 

improvement  of,  by  arsenic,  i.  342 

48 

symptoms,  v.  284 

insufficient,  as  a  cause  of  atrophy, 

Obturator  hernia,  iii.  626 

treatment,  v.  284 

i.  416 

Obturator  internus,  anomalies  of,  v. 

varieties,  v.  283 

Nutritives,  ii.  530 

48 

CEsophagostomy,  v.  118 

Nuts,  Barbadoes,  i.  788 

Obturator  nerve,  viii.  544 

GEsophagotomy,  v.  118,  290 

cashew,  i.  786 

Obturator  veins,  anomalies  of,  vii. 

(Esophagus,  V.  118 

purging,  i.  788 

610 

cancerous  stricture  of,  v.  386 

I>ux  vomica,  v.  267*  (Fig.) 

Occipital  artery,  viii.  236 

cicatricial  stricture  of,  v.  286 

action  and  use,  v.  269 

anomalies  of,  i.  349 

congenital  deformities  of,  v.  284 

administration,  v.  270 

mastoid  branch,  viii.  232 

deformities  of,  v.  284 

allied  drugs,  v.  270 

supra-dural  branch  of  the,  viii.  232 

dilatation  of,  v.  285  (Fig.) 

allied  plants,  v.  270 

surface  marking  of,  v.  112 

diphtheria  of,  ii.  471 

composition  of,  v.  268 

Occipital  eminence,  viii.  150  (Fig.) 

diseases  of  the,  v.  283*  (Fig.) 

description,  v.  268 

Occipital  emissary,  viii.  243 

diverticula  of,  v.  285  (Fig.) 

poisoning  by,  vi.  665 

Occipital  Assure,  viii.  150  (Fig.) 

exploration  of  the,  v.  289 

Nyctalopia,  iii.  605 

Occipital  lobe,  viii.  148  (Fig.) 

foreign  bodies  in,  v.  288  (Fig.) 

Nymphse,  vii.  690 

Occipital  lymphatic  glands,  viii.  392 

lymphatic  vessels  of,  viii.  404 

vascular  degeneration  of  the,  vii. 

Occipital  nerve,  lesser,  surface  mark- 

measurements of,  vii.  657 

693 

ing  of,  V.  112 

movements  of,  ii.  450 

Nymphaea  alba,  iv.  502 

Occipital  operculum,  viii.  161  (Fig.) 

myoma  of,  v.  83  (Fig.) 

odorata,  iv.  502 

Occipital  sinus,  viii.  242 

operations  upon  the,  v.  289  (Fig.) 

Nymphomania,  periodic,  v.  594 

Occipital  veins,  viii.  238 

relations  of,  vii.  77 

Nystagmus,  v.  270*  (Fig.) 

Occipitalis  minor  muscle,  v.  36 

shot-wounds  of  the,  viii.  5 

from  irritation  of  third  nerve,  ii. 

Occipitalis  muscle,   anomalies  of,  v. 

spasmodic  stricture  of,  v.  287 

335 

35 

stricture  of,  v.  286 

miners',  v.  271,  277 

Occipito-hyoid  muscle,  v.  39 

syphilitic  disease  of  the,  vi.  724- 

Occipito-pharyngeus  muscle,  v.  40 

traction  diverticulum  of,  v.  285 

Occipito-posterior  presentation,  man- 

tumors in  the,  v.  288 

Oak,  nutgall,  v.  253  (Fig.) 

agement  of,  iv.  330 

ulcer  of,  V.  284  (Fig.) 

pasture,  v.  371 

Occipito-scapularis  muscle,  v.  41 

(Estridai,  v.  753 

poison,  iv.  233 

Occupation  as   predisposing   to  sui- 

(Estrus, V.  291* 

white,  v.  371* 

cide,  vi.  678 

hominis,  v.  753 

Oak  manna,  iv.  641 

deformities  of  the  hand  from,  iii. 

Oeynhausen,  v.  291* 

Oak  Orchard  Acid  Springs,  v.  371* 

503 

Ofen,  V.  291* 

Oakum  for  surgical  dressings,  i.  365 

hygiene  of,  v.  275* 

Offal,  disposal  of,  vii.  203 

Oats,  V.  371* 

influence  of,  on  hearing,  iii.  546 

Offences.     See  Grime. 

ergot  of,  ii.  717 

Occupations  of  deaf-mutes,  ii.  370 

Offensive  trades,  vii.  189*  (Fig.) 

starch  of,  vi.  619 

Ocean  Springs,  viii.  434* 

Offspring,   effects  upon,   of  consan- 

Oat-meal water  in  the  prevention  of 

Ocimum  basilicum,  i.  476  ;  v.  571 

guinity  of  parents,  ii.  272 

curdling  in  milk,  viii.  96 

Oculo-motor  nerve,  vii.  59 

Ogston's  operation,  v.  201,  394  (Fig.) 

O'Beirne's  tube  for  injections  into 

Odontoblastic  layer,  vi.  746 

Ohio,  history  of  yellow  fever  in,  viii. 

sigmoid  flexure,  ii.  691 

Odontoma,  ii.  765  ;  v.  387 

43 

Obelion,  viii.  302  (Fig.) 

Odors,  idiosyncrasies   in  regard  to. 

Oidium,  vi.  328 

Obermeier's  spirillum  or  spirocheete. 

iv.  3 

albicans,  i.  293  (Pig.);  iv.  789  (Fig.) 

ii.  383  ;  iii.  71  (Fig.)  ;  iv.  785 

O'Dwyer,  Joseph,  on  intubation  of 

lactis,  V.  6 

(Fig.) 

the  larynx,  iv.  419 

Oil,  adulteration  of,  iii.  300 

Obersalzbrunn,  v.  721* 

O'Dwyer's  method,  v.  301 

Benn6,  i.  487 

Obesity,  v.  373* 

tubes  for  intubation  of  the  larynx. 

carron,  iv.  506 

water  treatment  of,  i.  464 

iv.  422  (Fig.) 

castor,  i.  787  ;  iv.  460  ;  vi.  101 

Objectives  for  photo-micrography,  v 

(Edema,  ii.  533 

cedar,  vii.  334 

655 

and  anasarca,  distinction  between, 

cod-liver,   ii.   321*;    iii.   43.     See 

microscopical,  iv.  776 

i.  199 

also  Cod-liver  oil. 

Oblique  fracture.     See  FrcKtures. 

carbunculosum,  1.  339 

cotton-seed,  ii.  312 
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Oil  (continued) : 

Ointment  (continued) : 

Oleander,  vi.  664 

croton,  ii.  339  (Fig.)  ;  vi.  104 

ammoniated  mercurial,  v.  293 

O'Leary  pessary,  v.  619  (Fig.) 

Dippel's  animal,  ii.  477 

citrine,  iv.  743 

Oleate,  iv.  697 

essential,  of  angelica,  i.  227 

diachylon,  v.  393 

of  aconitine,  i.  67 

essential,  of  copaiba,  ii.  290 

iodine,  iv.  206 

of  mercury,  iv.  743 

germicidal  action  of,  iii.  325 

iodoform,  iv.  306 

of  veratrine,  vii.  627 

inunction  with,  iv.  301 

McCall  Anderson's,  v.  293 

of  zinc,  viii.  76 

linseed,  iv.  506 

medicated,  v.  293 

Olecranon,  ii.  645  (Fig.) 

of  allspice,  i.  118 

mercurial,  iv.  738 

fracture  of,  iii.  247 

of  almonds,  expressed,  1.  119 

of  ammoniated  mercury,  iv.  743 

Oleic  acid,  i.  61 ;  v.  395* 

of  amber,  i.  137 

of  belladonna,  i.  486 

germicidal  action  of,  iii.  336 

of  anise,  i.  333,  334 

of  carbolic  acid,  i.  759 

Olein,  ii.  331 

of  arnica,  i.  341 

of  carbonate  of  lead,  iv.  461 

Oleo-palmityl  lecithin,  v.  362 

of  asafetida,  i.  381 

of  chrysarobin,  ii.  156 

Oleoresin,  iv.  698 

of  balm,  i.  459 

of  cucumber,  ii.  347 

of  capsicum,  v.  570 

of  bergamot,  i.  491 

of  gallic  acid,  iii.  396 

of  copaiba,  ii.  390 

of  bitter  almonds,  i.  119 

of  galls,  V.  854 

of  cubeb,  ii.  347 

artiticial  (nitrobenzene),  poison- 

of nitrate  of  mercury,  iv.  743 

of  ginger,  iii.  330 

ing  by,  V.  191* 

of  oxide  of  zinc,  viii.  75 

of  lupulin,  iii.  697 

of  black  mustard,  v.  76 

of  stramonium,  vi.  662 

of  male  fern,  iii.  65 

of  boldo,  i.  598 

of  the  red  oxide  of  mercury,  iv.  741 

of  pepper,  v.  569 

of  cade,  i.  733  ;  vii.  334 

of  the  yellow  oxide  of  mercury. 

Olette,  V.  296* 

of  cajeput,  i.  741 

iv.  741 

Oleum.     See  Oil. 

of  carawa}',  i.  756 

of  veratrine,  vii.  627 

Olfaction,  vi.  487 

of  cassia,  ii.  168 

rose-water,  i.  119  ;  vi.  521 

disturbance  of,  in  ozaena,  v.  447 

of  chamomile,  ii.  57 

soothing,  V.  292 

neuroses  of,  v.  336 

of  chenopodium,  viil.  1 

stimulant,  v.  293 

Olfactory  bulb,  ii.  322  (Fig.)  ;  viii. 

of  cinnamon,  ii.  168 

sulphur,  vi.  684 

134  (Fig.) 

of  cloves,  ii.  196 

tar,  vi.  738 

Olfactory  crus,  viii.  134  (Fig.) 

of  cacao,  i.  731 

Wilkinson's,  v.  293 

Olfactory  fissure,  viii.  152  (Fig.) 

of  cocoa-nut,  ii.  220 

Oiai  Valley,  vi.  283 

Olfactory  lobes,  development  of,  i. 

of  coriander,  ii.  393 

Ojo  Caliente,  v.  393'* 
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of  cuheb,  ii.  346 

Okra,  iv.  642 

Olfactory  nerve,  ii.  324  (Fig.)  ;  viii. 

of  dill,  ii.  469 

Old  age,  vi.  388 

183 

of  eucalyptus,  ii.  737 

accommodation  in,  i.  48 

Olfactory    sense,    lost    in    atrophic 

of  fleabane,  iii.  165 

alopecia  in,  i.  123 

rhinitis,  ii.  2 

of  gaultheria,  vii.  783 

analysis  in,  1.  200 

Olfactory  vein,  viii.  338 

of  illicium,  i.  234 

atrophy  of  the  cervix  uteri  in,  vii. 

Olibanum,  v.  296* 

of  juniper,  iv.  364 

473 

Oligaemia,  i.  175,  568 

of  lavender,  iv.  457 

atrophy  of  the  skin  in,  vi.  454 

Oligochromtemia,  i.  569 

of  lavender  flowers,  iv.  457 

cataract  in,  i.  794 

Oligocythsemia,  i.  175,  569 

of  lemon,  iv.  473 

changes  in  the  cornea  in,  i.  299 

in  pernicious  anaemia,  i.  181 

of  mace,  v.  255 

in  the  drum-membrane  in,  vii.  344 

Oligohydramnios,  vi.  19 

of  mirbane  (nitrobenzene),  poison- 

in the  face  in,  iii.  6 

Olive-gilled  mushroom,  iii.  383 

ing  by,  V.  191* 

in  the  lower  jaw  in,  iii.  15 

Olive-oil,  V.  296*  (Fig.) 

of  mustard,  v.  76 

in  the  retina  in,  v.  348 

adulteration  of,  iii.  300 

of  neroli,  v.  359 

climates  suitable  in,  iii.  535 

Olive-tree,  v.  396  (Fig.) 

of  nutmeg,  v.  355 

crescentic  ulcers  of  the  cornea  in, 

Olympian  Springs,  v.  398* 

of  orange  flowers,  v.  358 

ii.  298 

Omasum,  of  cattle,  vii.  649  (Fig.) 

of  orange  peel,  v.  359 

dangers    of    inhalations   of    com- 

Omentum, v.  606 

of  origanum,  vii.  90 

pressed  or  rarefied  air  in,  iv.  40 

cancer  of,  i.  23 

of  peppermint,  v.  570 

diminished  range  of  accommoda- 

hydatids of  the,  i.  22 

of  red  cedar,  iv.  365 

tion  in,  vi.  33 

shot-wounds  of  the,  viii.  6 

of  rose,  vi.  238 

enlarged  prostate  in,  vi.  44 

tubercles  of  the,  i.  23 

of  rosemary,  vi.  237 

gangrene  in,  iii.  300 

tumors  of  the,  i.  22 

of  rue,  vi.  339 

hearing  in,  iii.  546 

and  ovarian  cysts,   differential 

of  sandal  wood,  vi.  356 

hip  disease  in,  viii.  353 

diagnosis,  v.  425 

as  a  diuretic,  ii.  533 

hypermetropia  in,  iii.  780 

Omo-hyoid' muscle,  anomalies  of,  v. 

of  sassafras,  vi.  394 

mental  derangements  in,  iv.  132 

38  (Fig.) 

of  savine,  vi.  395 

panophthalmitis  in,  slight  pain  in. 

Omphalic  arteries,  i.  303  (Fig.) 

of  sesamum,  i.  487 

V.  489 

Omphalo-mesaraic  veins,  i.  303 

of  spike,  V.  571 

prognosis  of  facial  neuralgia  in, 

Omphalopagus,  vii.  16,  34  (Fig.) 

of  spiraea,  iii.  504 

iii.  19 

gastrodidymus,  vii.  24 

of  sweet  flap,  iii.  165 

pulse  in,  vi.  89 

prosopodidymus,  vii.  24 

of  tar,  vii.  334 

purpura  in,  vi.  107 

sternodidymus,  vii.  25 

of  theobroma,  i.  731 

refraction  in,  i.  46 

thoracodidymus,  vii.  24 

of  thyme,  vii.  90 

spinal  curvature  in,  iv.  320 

xiphodidymus,  vii.  34 

of  turpentine,  vii,  333 

uterus  in.  vii.  573 

Onaye,  vi.  663 

as  a  diuretic,  ii.  533 

Oldberg,    Oscar,    on     weights     and 

Oncograph,  viii.  499 

as  an  expectorant,  ii.  767 

measures,  vii.  736 

Oncometer,  viii.  499 

of  valerian,  vii.  596 

Old    Point   Comfort    and  Newport 

Ononid,  v.  398 

of  vitriol,  vi.  685 

News,  V.  293*  (Chart) 

Ouonin,  v.  298 

of  wintergreen,  vii.  783 

Oldright,  Wm..  on  disposal  of  sew- 

Ononis spinosa,  v.  398* 

olive,  v.  396  (Fig.) 

age,  vi.  407 

Outaneda  y  alceda,  v.  298 

phosphorated,  v.  643 

on  sewerage,  vi.  431 

Ontogenetic  evolution,  ii.  736 

wood,  iii.  413 

on  ventilation  and  warming,  vii.  612 

Onuphin,  iii.  256 

Oinomania,  iv.  130 

on  wounds  and  contusions  of  the 

Onychauxis,  v.  103 

Ointment,  iv.  697  ;  v.  393* 

abdomen,  i.  13 

Onychia  maligna,  i.  321 

alkaline  sulphur,  vi.  684 

Olea  europsea,  v.  296  (Fig.) 

syphilitica,  vi.  719 
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Onychogryphosis,  v.  103 

Ophthalmoscopy  (continued)  : 

Opium  habit  (continued)  : 

Onychomycosis,  v.  104 

in  brain  disease,  ii.  36  :  v.  316 

prognosis,  v.  330 

favosa,  vii.  96 

in  Bright's  disease,  v.  318 

prophyla.xis,  v.  338 

Ouyxitis,  i.  321 

in  cerebrospinal  meningitis,  v.  319 

symptoms,  v.  337 

Oogonium  of  llie  mould  fungus,  vi. 

in  chorea,  v.  318 

treatment,  v.  331 

827 

in  dementia  paralytica,  v.  318 

Opium  poisoning,  v.  333* 

Oophoritis,  acute,  v.  406 

in  diabetes,  v.  318 

analysis  of  the  tissues,  v.  336 

clinical  histoiy,  v.  407 

in  epilepsy,  v.  318 

duration,  v.  334 

diagnosis,  v.  407 

in  erysipelas,  v.  319 

eye  symptoms  in,  vii.  669 

etiology,  v.  406 

in  exophthalmic  goitre,  v.  318 

failure  to  detect    the    drug   post 

gross  anatomy,  v.  407 

in  heart  disease,  v.  318 

mortem,  v.  338 

minute  anatomy,  v.  407 

in  lead  poisoning,  v.  319 

history,  v.  833 

prognosis,  v.  408 

in  malarial  fevers,  v.  319 

lethal  dose,  v.  335 

treatment,  v.  409 

In  meningitis,  v.  317 

post-mortem  appearances,  v.  386 

chronic,  v.  409 

in  oxaluria,  v.  319 

simulated  by  the  coma  of  burns, 

clinical  history,  v.  410 

in  quinine  poisoning,  v.  319 

ii.  355 

diagnosis,  v.  411 

in  spinal  cord  diseases,  v.  317 

symptoms,  v.  334 

etiology,  v.  409 

in  syphilis,  v.  318 

treatment,  v.  836 

gross  anatomy,  v.  409 

in  trigeminal  neuralgia,  v.  318 

Opium  smoking,  v.  326 

minute  anatomy,  v.  410 

in  typhoid  fever,  v.  319 

Opodeldoc,  vi.  491 

prognosis,  v.  412 

in  typhus  fever,  v.  319 

Opopanax,  i.  382  ;  v.  339* 

question  of  operation  in,  v.  413 

instruments  necessary  for,  v.  310 

Opponens  hallucis,  v.  52 

treatment,  v.  412 

investigation  of  refractive  condi- 

Opponens minimi  digiti,  anomalies 

electricity  in,  il.  654 

tion  of  the  eye,  v.  312 

of,  V.  48 

Oospores,  vi.  327 

lamp  used  in,  v.  303 

Opponens  minimi  digiti  pedis,  v.  52 

Opacities  of  the  cornea,  ii.  299  (Pig.) 

lateral  illumination,  v.  810 

Opsicsetus  personatus,  v.  753  (Fig.) 

Operculum,  viii.  160  (Pig.) 

use  of  the  mirror,  v.  311  (Fig.) 

Optic  centre,  or  point  where  the  r;iys 

methods  of  locating  the,  viii.  206 

Ophthalmostatometry,  v.  355 

of  direction  cross,  i.  39 

occipital,  viii.  161 

Ophthalmotropometry,  v.  356  (Fig.) 

Optic  lobes,  functions  of,  ii.  304 

Ophelia  chirata,  ii.  96 

Opisthion,  a  term  employed  in  crani- 

thegemina, viii.  128 

Ophelic  acid,  ii.  97 

ometry,  ii.  23 

Optic  nerve,  ii.  324  fFig.)  ;  v.  839* 

Opheosaurus  ventralis,  vi.  173 

Opisthotonos,  vii.  32 

(Fig.) ;  viii.  188 

Ophiophagus  elaps,  vi.  173 

in  cerebro-spinal  meningitis,  ii.  46 

atrophy  of,  idiopathic,  as  a  cause 

Ophryon,  a  guiding-point  in  crani- 

Opium, V.  319*  (Fig.) 

of  blindness,  i.  535 

ometry,  ii.  23  ;  viii.  202  (Fig.) 

absorption  and  elimination  of,  v. 

decussation  of  the,  vii.  667  (Pig.), 

Ophthalmia  arthritica,  iii.  337  (Fig.) 

823 

678 

general  suppurative,  v.  489 

acids  of,  V.  823 

development  of,  ii.  783,  784 

gonorrhoeal,  ii.  265 

action  and  use  of,  v.  333 

endothelioma,  ii.  813 

neonatorum,  ii.  265 

administration  of,  v.  324 

exsection  of,  for  svmpathetic  oph- 

blindness from,  i.  534 

alkaloids  of,  i.  72  ;  v.  323 

thalmitis,  vi.  698 

periodic,  v.  593 

allied  drugs,  v.  325 

glioma  or  glio-sarcoma  of,  ii.  813 

sympathetic,  vi.  693 

allied  plants,  v.  335 

lesions  of,  in  intra-cranial  tumor. 

Ophthalmic  migraine,  vii.  669 

American,  v.  321 

viii.  219 

Ophthalmic  nerve,  ii.  825  (Fig.) 

botanical  source,  v.  319 

minute  anatomy  of,  v.  342 

sinus,  viii.  241 

Chinese,  v.  321 

myxoma  or  myxo-sarcoma,  ii.  812 

zoster,  iii.  647 

composition,  v.  821 

neuroma  of,  ii.  813 

Ophthalmitis,  sympathetic,  vi.  693 

Constantinople,  v.  321 

origin,  v.  339  ;  vii.  673 

as  a  cause  of  blindness,  i.  536 

description,  v.  321 

partial  atrophy  of,  vii.  667 

definition,  vi.  693 

dose  of,  for  children,  v.  325 

progressive  atrophy  of,  vii.  667 

micro-organisms  in,  vi.  696 

Bast  India,  v.  321 

psammoma  of,  ii.  812 

neurotomy  of  the  optic  nerve  for. 

effects  of,  upon  animals,  v.  823 

transverse  section  of,  v.  91  (Fig.) 

vi.  698 

Egyptian,  v.  321 

tumors  of  the,  ii.   811  (Fig.) :  v. 

pathology,  vi.  695 

eruption  caused  by,  ii.  413 

367 

syrdptoms  of,  vi.  694 

French,  v.  321 

white  atrophy  of,  electrical  treat- 

treatment  of,  vi.  697 

German,  v.  331 

itient  of,  ii.  654 

varieties  of,  vi.  695 

history  of,  v.  820 

Optic  neuritis,  secondary  to  lachry- 

Ophthalmometer, v.  352  (Fig.) 

hypnotic  action  of,  iii.  786 

mal  tumors,  ii,  813 

Helmholtz's,  i.  48 

in  the  treatment  of  cholera,  ii.   133 

Optic  thalamus,  vii.  49  (Pig.)  ;  viii. 

Ophthalmoplegia  externa,  vi.  660 

of  intestinal  obstruction,  iv.  159 

174 

Ophthalmoscope,  v.  298*  (Fig.) 

of  nasal  catarrh,  ii.  1 

Optic  vesicles,  primitive,  ii.  781 

essential  points  in  the  construction 

of  traumatic  peritonitis,  i.  13 

secondary,  ii.  783 

of  the,  V.  315 

lethal  dose  of,  v.  335 

Optometry,  v.  349*  (Pig.) 

in  general  medicine,  v.  316*  (Fig.) 

Levant,  v.  331 

Opuntia  cochinillifera,  ii.  330 

of  Coccius,  v.  315 

neutral  principles  of,  v.  323 

Ora  serrata  of  the  retina,  v.  341 

of  Helmholtz,  v.  314 

Persian,  v.  321 

Oral  method  of  instruction  for  deaf- 

of  Loring,  v.  315 

pharmacopceial  preparations  of,  v. 

mutes,  ii.  371,  884 

of  Ruete,  v.  814 

334 

Orange  III.  for  staining,  iii.  677 

of  Zehender,  v.  315 

poisoning  by,  v.  333* 

Orange  berries,  v.  359 

two  types  of,  v.  813 

production,  v.  830 

Orange  flowers,  v.  358 

use    of,  in    determining    the    evi- 

Smyrna, v.  331 

Orange  milked  agaric,  iii.  275  (Pig. ) 

dences  of  death,  ii.  887 

tests  for,  V.  337 

Orange  peel,  v.  358 

in  the  diagnosis  of  intra-cranial 

therapeutic  use  of,  v.  824 

Oranges,  sweet  and  bitter,  v.  358* 

tumors,  viii.  219 

Turkey,  v.  821 

(Fig-) 

view  of  the  normal  fundus  ocull 

unusual  effects  of,  upon  man, v.  338 

Orbicular  ligament,  ii.  645  (Fig.) 

by  the,  V.  316  (Fig.) 

varieties,  v.  331 

Orbiculus  ciliaris,  iv.  314 

Ophthalmoscopy,  v.  298*  (Fig.) 

Opium  habit,  the,  v.  326* 

Orbit,  V.  340  (Fig.) 

in  acute  general  tuberculosis,  v.  319 

etiology,  v.  336 

angioma  of,  ii.  813  ;  v.  366 

In  alcohol  and  tobacco  poisoning. 

history,  v.  336 

aneurism  of  the,  v.  363  (Fig.) 

V.  319 

pathology,  v.  837 

anomalies  of  the  muscles  of,  v.  36 
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Orbit  (continued)  : 

arteries  of,  anastomoses  of,  with 
the  dural  arteries,  viii.  233 

benign  tumors  of,  ii.  812 

cancer  of,  ii.  813 

caries  of,  v.  361 

cavernous  tumors  of,  v.  366 

cellulitis  of,  ii.  19  ;  v.  859 

cylindroma  of,  ii.  813 

cystic  tumors  of,  ii.  812  ;  v.  366 

cysticerci  of,  v.  367 

dermoid  cysts  of,  ii.  812 

diseases  and  injuries  of  the,  ii.  812  ; 
iii.  526  ;  V.  359*  (Fig.) 

diseases  of  the  neighboring  sinuses 
encroaching  upon  the,  v.  369 

dropsy  of  Tenon's  capsule,  v.  366 

echinococci  of,  v.  367 

emphysema  of,  v.  361 

enchondroma  of,  ii.  813 

enlargements    of    the    lachrymal 
gland,  v:  367 

foreign  bodies  in  the,  ii.  804 ;  t.  368 

fracture  involving  the,  v.  368 

gunshot  wound  of,  v.  368 

haemorrhage  in  the,  v.  361 

injuries  of,  iii.  526  ;  v.  868 

lipoma  of,  ii.  813 

lymphadenoma  and  lymphoma  of, 
ii.  818 

lymphatic  vessels  of  the,  viii.  390 

malignant  tumors  of,  ii.  813 

myxo-sarcoma  of,  ii.  813 

necrosis  of,  v.  361 

osteoma  of,  ii.  813  ;  v.  367 

osteo-sarcoma  of,  ii.  813 

periostitis  of,  v.  361 

sarcoma  of,  ii.  813 

teleangiectasis  of,  ii.  813  ;  v.  366 

tenonitis,  v.  360 

tumors  of  the,  ii.  812  ;  v.  366 

wounds  of,  iii.  526 
Orbital  cleft,  iii.  5  (Fig.) 
Oi'bital  emphysema,  ii.  678 
Orbital  fissure,  viii.  152  (Fig.) 
Orbital  gyre,  viii.  152  (Fig.) 
Orbital  region,  topography  of  the,  iii. 

13 
Orbito-f rental  fissure,  viii.  152  (Fig.) 
Orchella  for  staining  tissues,  iii.  676 
Orchido-meningitis,  iii.  726 
Orchis  mascula,  vi.  248  ;  vii.  598 

militaris,  vi.  248 

moris,  vi.  248 

variegata,  vi.  248 
Orchitis,  iii.  311  (Fig.) 

syphilitic,  vi.  726 
Oregon  grape-root,  i.  475 
Orellin,  i.  335 

Organonyms,  merits  of,  viii.  522 
Organonymy,  viii.  516 
Organs,  classification  of,  according 
to  the  germ  layers,  iii.  328 

rudimentary,  evidence  of  evolution 
from,  ii.  735 
Orgeat,  syrup  of,  i.  119 
Origanum  marjorana,  iv.  642 

oil  of,  vii.  90 

vulgare,  iv.  642 
Oriental  cosmetic  water,  ii.  308 
Oriental  sore,  i.  106 
Oriza  sativa,  vi.  225  (Fig.) 
Orizaba,  Mexico,  iv.  236 
Orkne}'  Springs,  v.  369* 
Orleana,  i.  235 
Oro-pharynx,  v.  631 
Orplian  asylums,  epidemics  of  con- 
junctivitis in,  ii.  264 
Orris  camphor,  v.  370 


Orris  root,  v.  369*  (Fig.) 
Orthognathous  skulls,  iii.  3 
Orthopedic  surgery,  v.  370*  (Fig.) 
definition,  v.  870 
history  of,  v.  371 
of  the  ankle-joint,  v.  380 
of  the  fingers  and  toes,  v.  380 
of  the  head  and  neck,  v.  376 
of  the  hip,  V.  876 
of  the  knee,  v.  379 
of  the  spine,  v.  371 
See  also  Bow-legs,  Olub-foot,  Joint 
disease.  Knock-knee,  Pott's  dis- 
ease, etc. 
Orthophosphoric  acid,  v.  640* 
Orthopnoea,  ii.  561 
clangosa,  vii.  749 
tussiculosa,  vii.  749 
Orthoptera,  v.  750 
Os,  bi-,  tri-,  or  quadri-partem,  vii. 
786 
epactal,  vii.  786 

incse,  vi.  463  (Fig.) ;  vii.  786  (Fig.) 
innominatum,  v.  554 
lambdoideum,  vii.  786 
orbiculare,  vii.  338 
quadratum,  vii.  786 
sacrum,  v.  553 
Sylvii,  vii.  338 
triquetrum,  vii.  786 
uteri,  vii.  565  (Fig.) 
chancre  of,  ii.  63 
in  old  age,  vii.  573  (Fig.).    See 
also  Uterus. 
Osborn,  Henry  F.,  on  development 

of  the  brain,  i.  633 
Oscitation,  viii.  37 
Osier's  method   of   studying   blood 

plaques,  iii.  688 
Osmic  acid,  v.  381* 
antiseptic  eSicacy  of,  i.  253 
as  a  fixing  agent,  iii.  663 
for  staining,  iii.  680 
germicidal  action  of,  iii.  326 
Osmic  tetroxide,  v.  381 
Osmidrosis  (bromldrosis),  i.  698* 
Osmosis,  i.  32 
Ossein,  i.  606 

Osseous  labyrinth,  ii.  562  (Fig.) 
Ossicles  of  the  ear,  iii.  540  (Fig.) 
anatomy  of,  vii.  888  (Fig.) 
dimensions  of,  vii.  340 
function  of,  iii.  548  ;  vii.  341 
weight  of,  vii.  340 
Ossification,  intra-cartilaginous,  L  600 
intra-membranous,  i.  603 
subperiosteal,  i.  603  (Fig.) 
Osteitis,  i.  603  ;  v.  381* 
albuminosa,  v.  381 
chronic  articular,  viii.  335 
counter-irritation  in,  ii.  317 
degenerative,  viii.  335 
diffuse  epiphyseal,  viii.  386 
epiphyseal,  of  the  knee,  viii.  353 
formative,  viii.  338 
juxta-epiphyseal,  of  the  hip,  viii. 

336  (Fig.) 
rheumatic,  v.  384 
simple  or  traumatic,   secondarily 

affecting  the  joints,  viii.  838 
tubercular,  v.  384 
Osteoarthritis,  viii.  338 
Osteoblasts,  i.  601 

Osteochondritis,  syphilitic,  viii.  338 
Osteoclasis,  v.  385*  (Fig.) 

in  anchylosis,  i.  201 
Osteoclasts,  i.  602 

Osteoma,  ii.  765  ;  v.  386  *(Fig.).    See 
also  Osteosarcoma. 


Osteoma  (continued)  : 

and  chondroma,  relation  between, 
V.  388 

definition  of,  iii.  401 

diagnosis  of,  vii.  323 

durum,  v.  887 

eburneum,  v.  887 

medullosum,  v.  387 

of  the  conjunctiva,  ii.  807 

of  the  lower  jaw,  iv.  250 

of  the  orbit,  ii.  813  ;  v.  367 

of  the  tongue,  vii.  113 

of  the  upper  jaw,  iv.  243 

spongiosum,  v.  387, 

varieties  of,  v.  887 
Osteomalacia,  i.  604  ;  v.  888* 

deformity  of  the  hand  in,  iii.  503 
Osteomjrelitis,  i.  608  ;  v.  881* 

acute  infectious,  viii.  338 

following  amputation,  i.  153 

from  shot  contusion,  viii.  13 

fungous  fatty,  of  Billroth,  v.  388 

syphilitic,  of  fingers,  ii.  355  (Fig.) 
Osteo-periosteitis,  syphilitic,  of  fin- 
gers, ii.  355  (Fig.) 
Osteophytes,  ii.  765 

distinguished  from  osteomata,  v, 
886 
Osteoplasty  in  cleft-palate,  ii.  182 
Osteo-sarcoma,  vi.  386.     See  also  Os- 
teoma. 

of  the  choroid,  ii.  810 

of  the  orbit,  ii.  813 

of  the  patella,  v.  523 
Osteotome,  v.  389  (Fig.) 

electric,  ii.  662  (Fig.) 
Osteotomy,  v.  889*  (Fig.) 

cuneiform,  v.  390 

for  anchylosis,  i.  203 
of  the  hip,  V.  391 
of  the  knee-joint,  v.  395 

for  bow-legs,  v.  895 

for  club-foot,  V.  395  (Fig.) 

for  curvature  of  the  tibia,  v.  395 

for  knock-knee,  v.  393  (Fig.) 

for  talipes,  v.  895 

history  of,  v.  389 

linear,  v.  390 

of  the  shaft  of  the  femur,  v.  393 

sub-trochantive,  vi  191 
Otalgia,  treatment  of,  ii.  580 
Othsematoma  of  the  auricle,  i.  447 

(Fig.) 
Oth's  carmine  solution,  iii.  674 
Otic  ganglion,  vii.  251  (Fig.) 
Otitic  meningitis,  ii.  619 
Otitis  externa,  ii.  596 
circumscription,  i.  433 
diffusa,  i.  421 
diphtheritica,  i.  423 
syphilitica,  viii.  376 
treatment  of  pain  in,  ii.  583 
Otitis  interna  or  labyrinthica,  i.  433  ; 
ii.  610  ;  viii.  283 
syphilitic,  viii.  288 
Otitis  media,  abscess  of  brain  follow- 
ing, ii.  631 
acute,  and  eczema  of  the  auditory 
canal,    differential    diagnosis, 
viii.  104 
catarrhal,  ii.  586  (Fig.) 
acute,  ii.  586 
appearance  of  the  drum-mem 

brane  in,  vii.  350  (Fig.) 
chronic,  ii.  588 
subacute,  ii.  587 
treatment  of,  ii.  584,  587,  588 
hsemorrhagic,  ii.  588 
meningitis  following,  ii.  619 
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Otitis  media  (continued)  : 

Ovariotomy  (continued) : 

Ovum  (continued)  : 

purulent,  acute,  ii.  591 

general  considerations,  v.  433 

entrance  of  spermatozoon  into  the, 

appearance  of  the   drum-mem- 

hiemorrhage in,  v.  431 

iv.  5 

brane  in,  vii.  353  (Fig.) 

instruments  necessary,  v.  428 

envelopes  of  the,  v.  439 

changes  resulting  from,  i.  430 

normal,  i.  479 

escape  of,  from  the  ovary,  v.  440 

purulent,  chronic,  ii.  596 

abdominal,  i.  481 

germinal  spot,  v.  488 

resulting  from   chronic  nasal 

ca- 

dangers  of,  i.  480 

germinal  vesicle,  v.  438 

tarrh,  viii.  357 

indications  for,  i.  479 

growth  of,  V.  436 

suppurative,  ii.  591  (Fig.) 

physiological  effects  of,  i.  481 

holoblastic,  v.  438 

syphilitic,  viii.  278 

vaginal,  i.  480 

human,  size  of,  v.  438 

thrombosis  of  cranial  sinuses 

fol- 

operation,  v.  429 

impregnated,   diseases  of  the,  vi. 

lowing,  ii.  620 

operator  and  assistants,  v.  428 

19  (Fig.) 

treatment  of  pain  in,  ii.  580 

preparation  of  the  patient,  v.  428 

impregnation  of,  changes  follow- 

tubercular, vii.  870 

removal  of  ovaries  and  tubes,  v.  480 

ing,  vi.  381 

Otoconia,  ii.  565 

selection  of  the  room,  v.  437 

maturation  of,  v.  488 

Otocj'st,  development  of    labyrinth 

Tait's  operation,  v.  430 

mesoblastic,  v.  438 

from,  ii.  567  (Fig.) 

Ovaritis,  v.  406.    See  also  Oophoritis. 

mode  of  entrance  into  the  Fallo- 

Otoliths, ii.  360,  565 

Ovary,  the,  v.  438*  (Fig.) 

pian  tube,  vii.  573 

development  of,  ii.  570 

absence  of  the,  v.  399 

nuclear  spindle,  v.  439 

functions  of,  iii.  544 

acute  inflammation  of  the,  v.  406 

of  dog,  ii.  13  (Fig.) 

Otology,  medical,  v.  897* 

adenoma  of,  i.  79 

Purkinje's  vesicle,  v.  438 

methods  of  diagnosis  in,  ii. 

573 

blood-vessels  of,  v.  436 

segmentation  of  the,  vi.  881  (Fig.) 

mg.) 

cancer  of,  i.  38  ;  v.  415 

theories  concerning  the  polar  glob- 

Otomyces purpureus,  1.  430 

chronic  inflammation  of,  v.  409 

ules,  V.  439 

Otomycosis,  i.  430  (Fig.) 

cirrhotic,  v.  409 

vitelline  membrane,  v.  439 

Otoplasty  in  congenital  deformities 

corpus  luteum,  v.  435 

yolk  grains,  v.  437 

of  the  auricle,  i.  445 

cortex  of,  v.  434 

yolk  nucleus,  v.  488 

Otorrhagia  in  whooping-cough. 

vii. 

cystic  degeneration  of,  v.  409 

zona  radiata,  v.  487,  440 

751 

cysts  of,  i.  38  ;  v.  417 

Owasso  Spring,  v.  441* 

Otorrhoea,  changes  in  the  ear  f oUovf- 

and  pancreatic  cysts,  differential 

Owen,  Frederick  N.,  on  duties  of 

ing,  i.  480 

diagnosis,  v.  483 

sanitary  inspectors,  vi.  273 

treatment  of,  ii.  585,  603 

dermoid,  v.  417 

on  soils  in  their  relation  to  health, 

Otoscope,  ii.  661  (Fig.) 

pancreatic  cysts  mistaken  for,  v. 

vi.  494 

of  Toynbee,  ii.  579  (Fig.) 

477 

Owen's    names    of    encephalic  seg- 

Ottawa, V.  398*  (Chart) 

development  of,  v.  434 

ments,  viii.  114 

Ottawa  Mineral  Springs,  iv.  695 

diseases  and  new-growths  of  the,  v. 

Ox  fat,  iii.  43 

Ourari,  ii.  348 

899* 

Ox  gall,  V.  443* 

Ova,  holoblastic  and  mesoblastic 

vi. 

displacements  of,  v.  400 

Oxalate  of  calcium,  calculi  of,  ii.  259 

383 

during  menstruation,  iv.  737 

of  cerium,  ii.  50 

human,  history  of  the  development 

epithelium  of,  v.  433 

of  lime  gravel,  iii.  384 

of,  iii.  183  (Fig.) 

fibroma  of,  i.  23  ;  v.  414 

microscopical  appearance  of,  iv. 

parthenogenetic,  vi.  437 

functional  affections  of,  v.  404 

803  (Fig.) 

primitive,  origin  of,  v.  436 

Graafian  follicles,  v.  434 

Oxalic  acid,  v.  441* 

primordial,  v.  433 

hernia  of,  v.  400 

disposition  of,  in  the  body  after 

Ovarian  cell,  so-called,  v.  421 

hypersemia  of,  v.  405 

absorption,  v.  765 

Ovarian  cysts,  clinical  history,  v. 

421 

lymphatics  of,  v.  486  ;  viii.  399 

germicidal  action  of,  iii.  326 

complications  of,  v.  421 

macula  foUiculi,  v.  435 

in  urine,  vii.  415  (Fig.) 

diagnosis,  v.  433 

malformations  of,  v.  399 

lethal  dose,  v.  442 

differential  diagnosis,  v.  434 

medulla  of,  v.  434 

poisoning  by,  i.  61  ;  v.  441*' 

etiology,  v.  418 

nerves,  v.  436 

post-mortem  appearances,  v.  443 

gross  anatomy,  v.  419 

neuralgia  of,  v.  404 

symptoms,  v.  443 

microscopical  examination  of, 

iv. 

Pfliiger's  loops,  v.  435 

tests  for,  V.  443 

805 

prolapse  of,  v.  401 

Oxalis  acetOsella,  v.  441 

minute  anatomy,  v.  430 

sarcoma  of,  v.  414 

Oxaluria,  iy.  509 

mode  of  formation,  v.  418 

.stigma,  V.  435 

in  dyspepsia,  ii.  458 

mode  of  palpating,  v.  433 

stroma  of,  v.  483 

ophthalmoscopy  in,  v.  319 

multilocular  colloid,  v.  419 

structure  of,  v.  483 

Oxaluric  acid  in  urine,  vii.  415 

papillomatous,  v.  420 

syphilitic  disease  of  the,  vi.  736 

Oxidation  products  of  the  foods  and 

pedicle  of,  v.  420 

tunica  albuginea,  v.  484 

tissues,  i.  59 

prognosis,  v.  426 

tumors  of  the,  i.  28  ;  v.  413 

Oxide,  black,  of  manganese,  iv.  638 

rupture  of,  v.  421 

Ovary,  the  ovum,  v.  434 

of  lead,  iv.  461 

strangulation  of  the  pedicle,  v. 

431 

zona  vasculosa,  v.  436 

of  zinc,  viii.  75 

treatment,  v.  426 

Overcrowding    in    the    etiology   of 

Oxyacanthine,  i.  475 

Ovarian  disease,  facies  of,  v.  683 

dysentery,  ii.  547 

Oxychloride    of    copper,   poisoning 

Ovarian  pregnancy,  ii.  775 

Overfeeding,  ii.  453 

by,  ii.  292 

Ovarian  tumors  and  neuralgia,  elec- 

Overstudy as  a  cause  of  chorea,  ii. 

Oxycopaivic  acid,  ii.  390 

tricity  in,   ii.   654.     See 

also 

141 

Oxygen,  v.  444* 

Ovarian  cysts. 

Overwork,  headache  from,  iii.  518 

discovery  of,  iii.  63 

as  a  cause  of  dystocia,  iv.  389 

mental,  in  the  etiology  of  facial 

excretion  of,  v.  261 

Ovaries.     See  Ovary. 

neuralgia,  iii.  17 

germicidal  action  of,  iii.  326 

Ovariotomy,  v.  437* 

Oviducts,  vii.  570  (Fig.) 

in  the  air,  i.  92 

accidents,  v.  481 

Ovisacci,  v.  434  (Fig.) 

relations  of  the,  in  the  tissues,  vi. 

after-treatment,  v.  433 

Ovulse  Nabothi,  vii.  486  (Fig.),  569 

208 

anaesthetics,  v.  439 

Ovulation,  v.  440 

Oxygenated  water,  iii.  746 

collapse  following,  v.  433 

Ovum,  V.  436*  (Fig.) 

in  antiseptic  surgery,  i.  264 

complications  of,  v.  483 

amphiaster,  v.  489 

Oxyhsemoglobin,  i.  547 

dangers  after  operation,  v.  482 

corona  radiata,  v.  440  ;  vi.  884 

action  of  carbonic  acid  on,  i.  549 

escape  of  septic  fluid  into  the  peri- 

dentoplasm, v.  437 

changes  in,  during  digestion,  ii.  465 

toneal  cavity,  v.  482 

development  of  the  yolk,  v.  436 

chemical  composition  of,  i.  548 

735 
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Oxylisemoglobin  (continued) : 
determination  of  amount  of,  by  tlie 

color  test,  i.  548  (Fig.) 
spectrum  of,  i.  549  ;  vi.  530  (Fig.) 
Oxyleucotin,  ii.  310 
Oxyneurine,  vi.  64 
O.xrokoia  In  facial  paralysis,  iii.  33 
Oxyphenylamidopropionic  acid,   ii. 

467 
Oxytolyltropine,  i.  484 
Oxyuris  vermicularis,  v.  133  (Fig.)  ; 
vii.  793 
ovum  of,  iv.  795  (Fig.) 
Oyster-shells,  antidotal  value  of,  i. 

343 
Ozaena,  v.  445*  (Fig.) ;  viii.  359 
definition,  v.  445 
diagnosis,  v.  448 
historical,  v.  445 
pathology,  v.  446 
posterior  rhinoscopic  image  in,  v. 

448 
sites  occupied  by  the  crusts  in,  v. 

447 
symptoms,  v.  447 
treatment,  v.  448 
Ozone,  germicidal  action  of,  iii.  336 
in  the  air,  i.  98 

varying  proportions  of,  in  the  at- 
mosphere, ii.  186 
Ozonic  ether,  iii.  746 

Pacchionian  bodies,  viii.  194 
Pachydermatocele,  ii.  414  (Fig.) 
Pachydermia,  ii.  663  (Fig.) 
Pachyma  cocos,  iii.  381,  284 
Pachymeningitis,  diagnosis,  iv.  720 
externa,  iv.  719 
frequency  of,  iv.  730 
haemorrhagic,  iv.  719 
hypertrophic  spinal,  vi.  558 
clinical  history,  vi.  558 
course  and  termination,  vi.  559 
definition,  vi.  5.58 
diagnosis,  vi.  560 
etiology,  vi.  558 
illustrative  case  of,  vi.  559 
pathological  anatomy,  vi.  558 
prognosis,  vi.  560 
symptoms,  vi.  558 
treatment,  vi.  560 
interna,  iv.  719 
prognosis,  iv.  720 
spinal,  and  syringo-myelia,  differ- 
ential diagnosis,  viii.  514 
symptoms,  iv.  730 
syphilitic,  i.  663  ;  vi.  739 
treatment,  iv.  720 
Pacinian  bodies  or  corpuscles,  v.  150 

(Fig.) ;  viii.  467 
Pacini's  method,  v.  301 
Pack,  the  cold,  in  fever,  iii.  70 
Packer's  knot,  i._  470  (Fig.) 
Paedogenesis,  viii.  44.5 
Paeonia,  i.  68  ;  v.  453* 
officinalis,  v.  453 
peregrina,  v.  453 
Pseony,  v.  453* 

Pagenstecher's  operation,  v.  201 
Paget's  disease,  i.  688  ;  ii.  411  ;  v.  201 
Pagosa  Springs,  v.  453* 
Pain,  V.  454* 
abdominal,  in  cholera,  ii.  139 

significance  of,  v.  455 
area  of,  in  caries  of  the  spine,  i.  10 
as  a  symptom  of  disease,  v.  454 
definition,  v.  454 
dorsal,  significance  of,  v.  455 
drugs  to  relieve,  i.  336 


Pain  (continued)  : 

facial  expression  of,  Iii.  9  (Fig.) 

in  acute  myelitis,  viii.  485 

in  acute  pleurisy,  v.  454 

in  aneurism  of  the  aorta,  v.  455 

in  angina  pectoris,  v.  454 

in  biliary  calculi,  v.  455 

in  bronchitis,  v.  454 

in  cancer  of  the  liver,  v.  455 

in  cancer  of  the  stomach,  v.  455 

in  cerebrospinal  meningitis,  v.  456 

in  cholera,  v.  455 

in  cirrhosis  of  the  liver,  v.  455 

in  dorsodynia,  v.  456 

in  duodenal  ulcer,  v.  455 

in  dyspepsia,  v.  455 

in  endocarditis,  v.  454 

in  enteralgia,  v.  455 

in  enteritis,  v.  455 

In  extra-uterine  pregnancy,  ii.  777 

in  functional   obstruction   of   the 
bowels,  v.  455 

in  gastralgia,  v,  455 

in  gastric  ulcer,  v.  455 

in  gastritis,  v.  455 

in  gout,  V.  456 

in  hepatitis,  v.  455 

in  hip  disease,  viii.  346,  349 

in  inflammation,  iv.  33 

in  intercostal  neuralgia,  v.  454 

in  intestinal  colic,  v.  455 

in  intestinal  obstruction,  iv.  154 

in  intussusception,  v.  455  ;  viii.  319 

in  lead  colic,  v.  455 

in  locomotor  ataxia,  v.  456 

in  lumbago,  v.  456 

in  mediastinal  tumor,  v.  455 

in  myelitis,  v.  456 

in  neuralgia,  v.  456 

in  pericarditis,  v.  454 

in  peritonitis,  v.  455 

in  pleurodynia,  v.  454 

in  pneumonia,  v.  454 

in  pneumothorax,  v.  454 

in  Pott's  disease,  v.  456 

in  renal  colic,  v.  455 

in  rheumatism,  v.  456 

in  spinal  cord  diseases,  v.  456 

in  spinal  irritation,  v.  456 

in  spinal  meningitis,  v.  455 

in  strangulated  hernia,  v.  455 

in  the  extremities,  significance  of, 
V.  456 

in  the  skin,  ii.  406 

in  thoracic  anedrism,  v.  455 

in  valvular  lesions  of  the  heart,  v. 
454 

intestinal,  ii.  331 

muscular,  in  trichinosis,  vii.  794 

sense  of,  tests  for,  vi.  391 

thoracic,  significance  of,  v.  454 

treatment  of,  i.  336  ;  v.  456 
Painful    points    in   cervico-brachial 
neuralgia,  ii.  50 

in  cervico-occipital  neuralgia,  ii.  51 

in  facial  neuralgia,  iii.  17 
Painter's  colic,  iv.  464  ;  v.  455 
Painters,  diseases  of,  v.  280 
Paints,  cosmetic  employment  of,  ii. 

309 
Pajot's  manoeuvre  in  forceps  appli- 
cation, iii.  225  (Fig.) 
Pala,  viii.  146  (Pig.) 
Palate,  cleft,  ii.  179  (Fig.) 

diphtheria  of,  ii.  470 

lymphatic  vessels  of,  viii.  390  (Pig.) 

soft,  V.  633  ;  vii.  502 
diseases  of,  vii.  504 
neuroses  of,  vii.  508 


Palate,  soft  (continued) : 
paralysis  of,  vii.  50& 
physiology,  vii.  502 
syphilis  of  the,  vii.  507 
vessels  and  nerves  of,  v.  634 
Palatine  cleft,  iii.  5 
Palatine  branches,  descending,  of  the 
sphenopalatine  nerve,  ii  336 
Palato-glossus  muscle,  v.  634 
Palato-pharyngeus  muscle,  v.  633 
Palatoplasty,  ii.  182 
Palemb  benzoin,  i.  490 
Paleontology,  evidence  of  evolution 

from,  ii.  735 
Palfyn's  forceps,  iii.  323  (Fig.) 
Palladium  chloride  as  a  fixing  agent, 
iii.  663 
for  staining,  iii.  681 
Pallid  helvella,  iii.  381 
Palm,  areca,  i.  304 

date,  ii.  357 
Palm  of  the  hand,  i.  315 
abscess  of,  i.  319 
lines  of  the,  iii.  489  (Fig.) 
Palm  oil,  ii.  331 

source  of,  i.  304 
Palm  sugar,  vi.  674 
Palma  christi,  i.  787 
Palmse,  order  of,  i.  304 
Palmse  plicatae  of  cervix  uteri,  vii. 

566  (Fig.) 
Palmar  aponeurotomy,  vi.  777 
Palmar  fascia,  Dupuvtren's  contrac- 
tion of,  iii.  159'  (Fig.) 
Palmaris  brevis  muscle,    anomalies 

of,  V.  47 
Palmaris  longus  muscle,  anomalies 

of,  V.  46 
Palmatic  acid,  ii.  77 
Palmistry,  some  of  the  sayings  of, 

iii.  489 
Palmitic  acid,  i.  61 ;  ii.  331 
Palmitin,  ii.  331 
Palpation,  abdominal,  v.  373 

in  examination  of  the  heart,  ii.  85 
in  examination  of  the  lungs,  ii.  81 
obstetric,  v.  373  ;  vi.  6  (Fig.) 
Palpitation,  ii.  89  ;  iii.  565 
hysterical,  iii.  809 
in  dyspepsia,  ii  458 
Palsy,  scriveners',  vi.  33  (Pig.) 
shaking,  v.  494  (Pig.) 
wasting,  i.  319 
Panaris,  vii.  747 
Panaritium,  vii.  747 

syphilitic,  ii  354  (Fig.) 
Pancoast's  method,  v.  203 
operation  for  facial  neuralgia,  iii. 
30 
Pancreas,  v.  456 
abscess  of,  v.  467 
cases  of,  v.  467 
diagnosis  of,  v.  469 
pathology  of,  v.  469 
prognosis,  v.  470 
symptoms,  v.  469 
treatment,  v.  470 
accessory,  v.  457 
acute  inflammation  of,  v.  464 
anatomical   relations  of  the,  i.   5 

(Fig.) ;  V.  457 
and  spleen,  mutual  relations  of, 

viii.  498 
blood-supply  of,  v.  457 
carcinoma  of,  i.  31  ;  v.  485 
and  cyst  of,  differential  diagno- 
sis, V.  482 
chronic    interstitial    inflammation 
of,  V.  465 
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Pancreas  (continued)  : 
cirrhosis  of,  v.  465 
following  impaction  of  a  calcu- 
lus, V.  488 
comparative  anatom)'  of,  v.  457 
concretions  of,  ii.  260 
condition  of,  in  diabetes,  ii.  421 
contusion  of,  v.  460 
cysts  of,  i.  21  ;  V.  473 
cases,  V.  473 
diagnosis,  v.  481 
etiology,  v.  480 

mistaken  for  ovarian  cysts,  v.  477 
pathology,  v.  479 
prognosis,  v.  483 
treatment,  v.  483 
development  of,  v.  458 
diarrhoea  in  disease  of,  ii.  433 
fatty  infiltration  of,  v.  486 
functions  of,  v.  459 
gangrene  of,  v.  466 
gunshot  wounds  of  the,  v.  461 
haemorrhage  of,  v.  470 
diagnosis,  v.  473 
diffuse,  V.  471 
symptoms,  v.  473 
treatment,  v.  473 
haemorrhagic  cysts  of,  v.  471 
hypertrophy  of,  v.  484 
inflammation  of  the,  i.  21 
influence  of  nerve-centres  on  the, 

V.  459 
injuries  and   diseases  of,  v.  456* 

(Fig.) 
lesser,  v.  457 
lipomatosis  of,  v.  486 
lithiasis  of  the  ducts  of,  v.  487 
lymphatic  vessels  of,  viii.  400 
morphological  appearance  of  the, 

in  rest  and  activity,  vi.  375 
nerve-supply  of,  v.  457 
physiology  of,  v.  459 
protrusion  of,  through  an  abdom- 
inal wound,  V.  460 
sarcoma  of,  v.  484 
sclerosis  of,  v.  465 
secretion  of  the,  vi.  373 

action  of  nerves  upon,  vi.  376 
in  infants,  viii.  93 
in  the  new-born,  iv.  10 
shot-wounds  of  the,  viii.  6 
supernumerary,  v.  457 
surgery  of  the,  v.  460 
syphilitic  disease  of  the,  vi.  735 
topographical  anatomy  of  the,  v. 

457 
treatment  of  gunshot  wounds  of, 

V.  463 
tuberculosis  of,  v,  486 
tumors  of  the,  i.  21  ;  v.  484 
wounds  of,  V.  460 
Pancreatic    ferments,   formation    of 

the,  vi.  376 
Pancreatic  juice,  secretion  of,  ii.  447 

chemistry  of,  ii.  466 
Pancreatine  as  a  digestive,  vii.  125 
u.9e  of,  in  preparing  food,  ii.  444 
Pancreatitis,  acute,  v.  464 
chronic  interstitial,  v.  465 
suppurative,  v.  467 
Panic,  iii.  50 
Panniculus  adiposus,  iii.  33,  44  ;  viii. 

464 
Pannus  crassus,  ii.  295 

tenuis,  ii.  295 
Panophthalmitis,  v.  489* 
following  corneal  ulceration,  ii.  294 
treatment,  v.  490 
Panorpidse,  v.  750 

Vor..  VIII.-47 


Pansphygmograph,  vi.  527  (Pig.) 
Pansy,  v.  490* 
Pantaphobia,  iii.  51 
Panther  agaric,  iii.  282  (Fig.) 
Panticosa,  v.  491* 
Pantographs,  vi.  527 
Panus  stypticus,  iii.  283 
Papain,  v.  491 

as  a  digestive,  vii.  125 
Papaver  album,  v.  320 

glabrum,  v.  320 

nigr\im,  v.  320 

rhoeas,  v,  325 

setigerum ,  v.  320 

somniferum,  v.  319  (Pig.) 
Papaverine,  v.  322 

action  of,  v.  323 
Papaw,  the,  v.  491* 
Papaya  carica,  v.  491 
Papayotin,  v.  491 
Paper,  a  form  of  medicine,  iv.  698 

of  cantharides,  vi.  501 
Papilla  optica,  v.  340 
Papilla;  foliata;,  vi.  739  (Pig.) 

of  the  skin,  viii.  463 
Papilliform  processes  of  semicircular 

canals,  ii.  564  (Pig.) 
Papilloma,  v.  491*  (Pig.) 

definition  of,  iii.  402  ;  v.  491 

diagnosis,  v.  493 

microscopical  appearances,  v.  492 

mucous,  V.  492 

of  the  bladder,  i.  510 

of  the  larynx,  iv.  393  (Fig.) 

of  the  penis,  v.  565 

of  the  tongue,  vii,'  113,  116 

of  the  tonsil,  vii.  149 

prognosis,  v.  493 

treatment,  v.  493 

varieties  of,  v.  491 
Pappoose  root,  ii.  224 
Papular  eczema,  ii.  633 
Papule,  mucous,  ii.  260  (Fig.) 
Paquelin's  cautery,  ii.  8  (Fig.) 
Para  rubber,  i.  751 
Parablastic  origin  of  primitive  tissues 

of  the  body,  ii.  689 
Paraboulia,  vii.  687 
Parabuxine,  i.  609 
Paracentesis  of  the  cornea,  ii.  296 

of  the    drum-membrane,    ii.   580, 
587  (Fig.),  595 
in  chronic  suppurative  otitis  me- 
dia, ii.  606 

of    the    head    in'  chronic    hydro- 
cephalus, iii.  738 

of  the  pericardium,  v.  580  ;  vii.  70 

of  the  thorax,  vii.  74 
Paracentral  fissure,  viii.  152  (Fig.) 
Paracentral  gyre,  viii.  152  (Pig. ) 
Paracerebellar  veins,  viii.  240 
Paracoele,  viii.  140  (Fig.) 
Paracolpitis,  simple,  v.  537 
Paracoto,  ii.  310 
Paracotoin,  ii.  310 
Paradimethylbenzene,  viii.  36 
Paradioxybenzene,  iii.  746 
Paradoxical  contraction,  vi.  771 
Parsesthesiae,  vi.  396 

in  neurasthenia,  v.  161 

of  the  larynx,  viii.  373 
Paraffin,  imbedding  in,  iii.  673 
Paraflin  splints,  vi.  612 
Paraflocculus,  viii.  127  (Fig.) 
Parafornical  area  of  thalamus,  viii. 

145  (Fig.) 
Paraglobulin,  i.  551 

in  urine,  vii.  421 
Paragraphia,  i.  289 


Paraguay  tea,  iv.  676 
Parahypnosis,  vi.  474 
Paraiso  Springs,  v.  493* 
Paraldehyde,  v.  494* 

hypnotic  action  of,  iii.  786 
Paralgesiae,  vi.  396 
Paralysis— 
acute  ascending,  vi.  549 
definition,  vi.  549 
diagnosis,  vi.  550 
etiology,  vi.  549 
morbid  anatomy,  vi.  549 
prognosis,  vi.  550 
symptoms,  vi.  549 
treatment,  vi.  550 
anapeiratic,  vi.  33  (Fig.) 
and  hemiatrophy  of  the  face,  dif- 
ferential diagnosis  of,  iii.  16 
aquapuncture  in,  i.  73 
bilateral,  v.  511  (Fig.) 
Brown-Sequard's  spinal,  vi.  582 
caused  by  lightning,  iv.  500 
cerebral,  and  infantile  spinal,  dif- 
ferential diagnosis,  v.  507 
death  from  central,  ii.  387 
dental,  v.  500 

diphtheritic,  ii.  471  ;  v.  497* 
anatomical  characters,  v.  499 
diagnosis,  v.  499 
etiology,  v.  498 
frequency,  v.  497 
muscles  usually  involved,  v.  497 
prognosis,  v.  500 
sudden  death  in,  v.  498 
symptoms,  v.  497 
treatment,  v.  500 
electrical  treatment  of,  ii.  654 
essential,  of  children,  v.  500 
facial,  iii.  22  (Fig.).     See  also  Fa- 
cial paralysis. 
faucial,  a  cause  of  dysphagia,  ii. 
560  O'  1      S    . 

following  cerebral  hemorrhage,  i. 

625 
following  cerebral  syphilis,  i.  664 
following    cerebro-spinal     menin- 
gitis, ii.  47 
following  infantile  eclampsia,   ii. 

629 
following    lesion    of    the    corpus 

striatum,  ii.  306 
following    whooping-cough,     vii. 

752 
from  cerebral  compression,  i.  630 
from  fright,  iii.  50 
general,  of  the  insane,  iv.  49,  104. 

See  also  Paresis,  general. 
general,  syphilitic,  i.  665 
glosso-labio-laryngeal,       vi.       573 
(Fig.) 

clinical  history,  vi.  578 

diagnosis,  vi.  .575 

etiology,  vi.  573 

pathological  anatomy,  vi.  574 

prognosis,  vi.  575 

treatment,  vi.  575 
hysterical,  iii,  809 

cured  by  fright,  iii.  51 
in  acute  myelitis,  viii.  485 
in  acute  synovitis,  vi.  705 
in  cerebral  injuries,  i.  658 
in  cerebral  tumors,  i.  672 
in  multiple  neuritis,  viii.  421 
in  relapsing  fever,  iii.  73 
in  the  insane,  iv.  67 
infantile  spinal,  v.  500*  ;  vi.  547 

atrophy  in,  v.  502,  505 

changes  in  the  cord,  v.  501 

changes  in  the  muscles,  v.  503 
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Paralysis,   infantile    spinal    (contin- 

Parametritis  (continued) : 

Paresis  (continued) : 

•yed) : 

benignant,  pathology,  v.  537 

and  brain  tumor,  diagnosis  of,  i.  679 

contractures  in,  v.  505 

symptoms,  v.  539 

and  senile  dementia,  diagnosis  of. 

deformities    resulting    from,  v. 

chronic  atrophic,  v.  543 

iv.  133 

505 

diagnosis,  v.  544 

arterial  changes  in,  iv.  109 

diagnosis  of  muscles  affected,  v. 

prognosis,  v.  544 

atrophy  of  ganglion  cells  in,  iv.  109 

507 

symptoms,  v.  543 

cerebral  syphilis  resembling,   vi. 

electrical  diagnosis,  v.  507 

infectious,  pathology,  v.  537 

738 

electrical  treatment  of,  ii.  654 

symptoms,  v.  539 

chirography  in,  iv.  108 

etiology,  v.  502 

terminations  of,  v.  540 

convulsions  in,  iv.  107 

followed  by  epilepsy,  iv.  97 

treatment,  v.  544 

decubitus  in,  iv.  107 

massage  in,  iv.  658 

Paramimia,  i.  289 

diagnosis  of,  iv.  109 

muscles  affected,  v.  504 

Parapeptone  in  urine,  vii.  421 

disturbances  of  speech  in,  iv.  107 

muscular  atrophy  in,  v.  57 

Paraphasia,  viii.  218 

emotional  weakness  in,  iv.  110 

pathology,  v.  501 

Paraphimosis,  v.  510* 

etiology,  iv.  104 

stage  of  deformity,  v.  505 

in  gonorrhoea,  iii.  362 

exalted  coenseslhesis  in,  iv.  109 

stage  of  invasion,"  v.  503 

Paraplegia,  v.  511*  (Pig.) 

gait  in,  iv.  108 

second  stage  (paralysis),  v.  504 

dependent  upon  an  idea,  v.  516 

hallucinations  in,  iv.  107 

symptomatology,  v.  503 

do  orosa,  v.  515 

history  of,  iv.  104 

synonyms,  v.  500 

from  multiple  neuritis,  v.  515 

intellectual  weakness  in,  iv.  110 

■treatment,  v.  508- 

hysterical,  v.  515 

kinsesthesis  in,  iv.  106 

treatment  of  the  deformities  of, 

in    compression    of    the  cord  by 

loss  of  will  power  in,  iv.  107 

V.  509 

tumors,  V.  515 

mental  condition  in,  iv.  106 

Landry's,  vi.  549 

in  haemorrhagic  myelitis,  v.  515 

motor  disturbances  in,  iv.  109 

lead,  iv.  464 

in  meningitis,  v.  515 

pathology  of,  iv.  108 

massage  in,  iv.  658 

in  myelitis,  v.  514 

prodromal  stage,  iv.  106 

motor,  following  shot  wounds  of 

in  poliomyelitis  anterior,  v.  515 

prognosis  of,  iv.  110 

nerves,  viii.  18 

in  Pott's  disease,  v.  515 

pupillary  changes  in,  iv.  108 

of  the  cervical  sympathetic,  loss 

in  pseudo-hypertrophic  paralysis, 

symptoms,  iv.  104 

of  sight  and  hearing  in,  i.  437 

V.  515 

temperature  in,  iv.  108 

of  the  diaphragm,  ii.  431 

In  transverse  cervical  myelitis,  v. 

treatment  of,  iv.  110 

of  the  eye-muscles  causing  squint. 

514 

vaso-motor  disturbances  in,  iv.  107 

vi.  659 

in  transverse  dorsal  myelitis,  v.  514 

Parethylaldehyde,  v.  494 

of  the  facial  nerve  following  sup- 

in transverse  dorso-lumbar  mye- 

Paricine, ii.  163 

purative  otitis  media,  11.  608 

litis,  V.  514 

Parietal  emissary,  viii.  343 

of  the  larynx,  viii.  876  (Fig.) 

intermittent,  v.  516 

Parietal  fissure,  viii.  153  (Fig.) 

of  the  phrenic  nerve,  v.  659 

malarial,  v.  516 

Parietal  gyre,  viii.  152  (Fig.) 

of  the  tongue,  iii.  798 

Pott's,  V.  800 

Parietal  lobe,  viii.  148 

of  the  velum  palati,  vii.  509 

reflex,  v.  516 

Parietaria  officinalis,  v.  536 

Pott's,  V.  800 

spastic,  V.  515 

Parieto-squamosal  suture,  viii.  305 

production  of  contractures  follow- 

syphilitic, vi.  728 

Parigenin,  vi.  893 

ing,  V.  505 

treatment  of,  v.  516 

Parilla,  yellow,  v.  30 

pseudo-hypertrophic,  vi.  575  (Fig.) 

urinary,  v.  516 

Parillin,  vi.  393 

clinical  history,  vi.  575 

usually  of  spinal  origin,  v.  511 

yellow,  ii.  519 

etiology,  vi.  575 

varieties  of,  v.  511 

Paris  green,  a  source  of   arsenical 

muscular,  v.  57  (Fig.) 

Paraplexus,  viii.  145  (Fig.) 

poisoning,  i.  344 

paraplegia  in,  v.  515 

Paraqueduct,  viii.  116  (Fig.) 

Parisians,  cranial  capacity  of,  ii.  35 

reflex,  from  shot  injuries  of  nerves, 

Paraseptal  vein,  viii.  339 

Park,  Roswell,  on  antiseptics  in  sur- 

viii. 17 

Parasinual  spaces,  viii.  243 

gery,  i.  356 

regressive,  v.  500 

Parasites,  v.  516*,  750 

on  electricity  in  surgery,  ii.  654 

spastic  spinal,  vi.  563 

animal  (cestodes),  ii.  51' 

on  laryngectomy,  iv.  380 

definition,  vi.  563 

intestinal,  vii.  787 

on  pylorectomy,  vi.  114 

diagnosis,  vi.  564 

as  a  cause  of  chorea,  ii.  141 

on  trepanning  or  trephining,  vii. 

etiology,  vi.  563 

in  the  biliary  passages,  iii.  295 

345 

morbid  anatomy,  vi.  564 

in  the  tonsils,  vii.  147 

on  wounds  of  the  head,  iii.  523 

prognosis,  vi.  564 

micro-,    vi.   324   (Fig.).     See  also 

Parkinson's  disease,  v.  202,  494  (Fig.) 

symptoms,  vi.  563 

Bacteria.  Bacilli,  Micro-organ- 

Parmelia parietina,  vi.  223 

treatment,  vi.  564 

isms,  and  Schizomycetes. 

Parnassus  Springs,  v.  518* 

spinal,  lesions  of,  vi.  541 

muscular,  v.  59 

Paroccipilal  fissure,  viii.  153  (Fig.), 

syphilitic,  vi.  728 

nematodes,  v.  132  (Fig.) 

155  (Fig.) 

of  the  nerves  of  the  eye,  vi.  721 

of  the  cellular  tissue,  ii.  30 

Paronychia,  ii.  17  ;  vii.  747 

toxic  spinal,  vi.  589 

of  the  kidney,  iv.  298 

and  syphilitic  dactylitis,  diagnosis 

unilateral,  iii.  610 

of  the  skin  :  cysticerci,  ii.  353 

of,  ii.  355 

various  forms  of,  deformities  of 

Parasitic  inflammation  of  the  exter- 

syphilitic, vi.  719 

the  hand  in,  iii.  500  (Fig.) 

nal  auditory  canal,  i.  420 (Fig.) 

Paronymy  in  anatomical    terminol- 

Paralysis agitans,  v.  494*  (Fig.) 

Parasiticides,  i.  351,  356  ;  ii.  478 

ogy,  viii.  519 

clinical  history,  v.  494 

Paratyphlitis,  iv.  186 

Paroophoron,  v.  580 

diagnosis,  v.  496 

Paraxylene,  viii.  36 

Parosmia,  v.  337 

electricity  in,  ii.  654 

Paregoric,  v.  335 

Parotid  gland,  v.  120  (Fig.) 

etiology,  v.  494 

Pareira  brava,  v.  518* 

adenoma  of,  v.  520 

pathological  anatomy,  v.  496 

Parenchyma,  changes  in,  in  cirrho- 

angioma of,  v.  519 

prognosis,  v.  497 

sis,  ii.  175 

calculi  in,  v.  519 

treatment,  v.  497 

of  organs,  cells  of,  ii.  710 

carcinoma  of,  v.  520 

without  tremor,  v.  496 

Parenchymatousinflammation,  iv.  36 

composition  of  secretion  of,  il.  463 

Paralytic  glycosuria,  ii.  418 

Parenchymatous    keratitis,    ii.    296 

cysts  of,  V.  519 

Parametritis  and  chronic  oophoritis, 

(Fig.) 

enchondroma  of,  v.  520 

differential  diagnosis,  v.  411 

Parepicoele,  viii.  125  (Fig.) 

fibroma  of,  v.  519 

and  perimetritis,  differential  diag- 

Paresis, general,  of  the   insane,  iv. 

lipoma  of,  v.  519 

nosis,  V.  541 

49,  104* 

lymphadenoma  of,  v.  520 
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Parotid  gland  (continued)  : 

Patella  (continued)  : 

Pelias  berus,  vi.  174 

lympho-sarcoma  of,  v.  520 

wire  suture  of,  v.  527 

Peliosis,  ii.  385 

myxoma  of,  v.  519 

wounds  of,  V.  530 

rheumatica,  vi.  105 

sarcoma  of,  v.  520 

Patellar  tendon  reflex,  vi.  768 

Pellagra,  v.  535* 

wounds   and  new-growths  of,  v. 

Patents,  v.  532* 

causes,  v.  535 

518* 

Pathetic  nerve,  ii.  325  (Fig.) 

cerebro-spinal  symptoms,  v.  535 

Parotid  lymphatic  glands,  viii.  393 

Pathological  growth,  iii.  400  (Pig.) 

cutaneous  symptoms  of,  v.  535 

Parotiditis,  or  parotitis,  v.  34* 

Pathophobia,  iii.  51 

diagnosis,  v.  536 

Parovarian  cysts,  v.  437 

Patient  and   physician,  confidential 

digestive  disturbances  in,  v.  535 

Parovarium,  v.  520* 

relations  between,  ii.  733 ;  v. 

symptoms  of,  v.  535 

Paroxysmal  hsemoglobinuria,  iii.  458 

675 

treatment,  v.  536 

Parry's  disease,  v.  202 

consent  of,  to  examination  or  treat- 

Pelletierine, v.  773 

Pars  ciliaris  retinae,  v.  341 

ment,  V.  675 

Pellitory,  ii.  58  ;  v.  536* 

Parsley,  v.  520* 

Pau,  V.  533* 

wall,  V.  536* 

as  an  emmenagogue,  ii.  676 

Paulliuia  sorbilis,  iii.  408  (Pig.) 

Pelodera  setigera  in  muscle,  v,  59 

constituents  of,  i.  233 

Pavilion  Spring,  Saratoga,  vi.  284 

Pelopaeus  lunatus,  v.  759  (Fig.) 

Parsnip,  i.  382 

Pavilions,  hospital,  plans  of,  iii.  706 

Pelosine,  v.  518 

constituents  of,  i.  383 

(Fig.) 

Pelvic  abscess,  operative  treatment 

Parson's  disease,  v.  202 

Pavement  epithelium,  ii.  709  (Fig.) 

of,  V.  547 

Parthenogenesis,  viii.  445 

Pavor  nocturnus,  vi.  473 

Pelvic  cellulitis,  v.  536* 

Parthenogenetic  ova,  vi.  437 

Pavy's  test  for  sugar  in  urine,  vii. 

and    pelviperitonitis,    differential 

Partial  fissures,  viii.  150  (Fig.) 

430 

diagnosis,  v.  541 

with  structural    correlatives,  viii. 

Paxillus  involutus,  iii.  284 

diagnosis,  v.  541 

153  (Fig.) 

Peabody,  George  L. ,  on  antifebrin  or 

electricity  in,  ii.  654 

Partnerships,  medical,  v.  674 

acetanilide,  viii.  91 

operative  treatment,  v.  547 

Partridge-berry,  vii.  783  (Fig.) 

Peach-kernel  agaric,  iii.  275 

pathology,  v.  537 

Parturition.     See  Labor. 

Peach-meats,  i.  119  ;  ii.  79 

prophylaxis,  v.  544 

Parumbilical  vein,  vii.  612 

Peaches,  i.  120 

symptoms,  v.  539 

Parvidural  artery,  viii.  233 

Peanuts,  vi.  390 

terminations,  v.  540 

Parvin,  Theophilus,   on  pregnancy. 

Pearlash,  v.  793 

treatment,  v.  544 

vi.  1 

Pearl  disease,  vii.  318 

varieties,  v.  537 

on  the  obstetrical  forceps,  iii.  321 

Pearl  white,  i.  505 

Pelvic   haematocele,  i.    24 ;  iii.  451 

on  vaginismus,  vii.  587 

Pearson  Springs,  v.  534* 

(Fig.).     See  also  HamatoceU, 

Parvoline,  vi.  63 

Peas,  vi.  390 

peleie. 

Pasadena,  iv.  580 

Peaslee's  (E.  R.)  formula  for  nutri- 

Pelviperitonitis, v.  548* 

Paso  de  Kobles  Springs,  v.  521'* 

ent  enemata,  ii.  694 

actino-mycotic,  v.  550 

Pass  Christian,  Miss.,  climate  of,  v. 

Peaslee's  operation,  v.  203 

benignant,  v.  548 

184 

Peat-baths,  iii.  258 

diagnosis,  v.  551 

Passavant's  operation,  v.  202 

Peat  for  surgical  dressings,  i.  265 

etiology,  v.  548 

Pasteboard  splints,  vi.  608  (Fig.) 

Peckham,  Grace,  on  wormian  bones 

gonorrhoeal,  v.  550 

Pastes,  arsenical,  i.  343 

and  fontanelles,  vii.  785 

infectious,  v.  549 

Pasteur's  fluid,  v.  202 

Pecquet,  cistern  of,  viii.  407  (Fig.) 

operative  treatment  of,  v.  547 

as  a  culture  medium,  iv.  773 

Pectin,  ii.  349 

pathology,  v.  548 

Pasteur's  micrococcus  in  sputum,  ii. 

Pectineus  muscle,  viii.  541  (Fig.) 

prognosis,  v.  552 

315 

anomalies  of,  v.  49 

prophylaxis,  v.  544 

Pasteur's  studies  in  fermentation,  iii. 

tenotomy  of,  vi.  777 

septic,  V.  549 

63 

Pectoral  lymphatic  glands,  viii.  403, 

symptoms,  v.  551 

Pasture  oak,  v.  371 

405 

syphilitic,  v.  550 

Patchouly,  ii.  307  ;  v.  571 

Pectoralis  major,  anomalies  of,  v.  41 

treatment,  v.  544 

Patella,  anatomy,  v.  521 

(Fig.)  ' 

tubercular,  v.  550 

caries  of,  v.  521 

Pectoralis  minimus,  v.  43 

varieties,  v.  548 

dislocations  of  the,  ii.  513  ;  v.  529 

Pectoralis  minor,  anomalies  of,  v.  43 

Pelvis,  V.  552*  (Fig.) 

fracture  of,  iii.  252  ;  v.  533 

(Fig.) 

anomalies  of  muscles  of,  v.  53 

cause  of  fibrous  union  in,  v.  535 

Pectoriloquy,  ii.  84 

articulations  of,  iv.  353  ;  v.  654 

complications,  v.  526 

aphonic,  v.  194 

axes  of  the,  v.  558 

diagnosis,  v.  535 

Pectus  carinatum,  ii.  80 

bones  of,  v.  552 

longitudinal,  v.  524 

Pediculidae,  v.  750 

canal  of,  v.  556 

loss  of  function  after,  v.  525 

Pediculosis,  v.  534*  (Fig.) 

cleft,  vii.  6 

Malgaigne's  hooks  in,  v.  538 

Pediculus  pubis,  v.  535  (Fig.),  751 

comparative  anatomy  of,  v.  560 

mechanism,  v.  524 

capitis,  V.  534  (Fig.),  751 

contusion  of  bones  of,  in  shot  in- 

oblique, v.  534 

vestimentorum,  v.  534  (Fig.),  751 

juries,  viii.  13 

pathology,  v.  524 

(Fig.) 

development  of,  v.  558 

prognosis,  v.  525 

Pedipalpi,  v.  747  (Fig.) 

diameters  of,  iv.  353  (Fig.)  ;  v.  556 

symptoms,  v.  534 

Peduncle,  cerebral,  tumor  of,  symp- 

differences of  male  and  female,  v. 

treatment,  v.  526 

toms,  i  673,  678 

553 

wire  suture  in,  v.  527 

of  corpus  callosum,  viii.  133  (Fig.) 

distribution  of  connective  tissue  in 

injuries  and  diseases  of  the,  v.  531* 

Peduncle    of  cerebellum,   viii.    138 

the,  V.  538 

(Fig-) 

(Fig-) 

fascia  of  the,  iii.  37  (Fig.) 

movements  of,  iv.  315 

Peduncular  sulcus,  viii.  135 

flat,  as  a  cause  of  dystocia,  iv.  335 

necrosis  of,  v.  531 

Pedunculus  cerebelli  anterius,  pre- 

justo  minor,  as  a  cause  of  dystocia. 

osteitis  of,  v.  521 

peduncle,  which  see. 

iv.  335 

osteosarcoma  of,  v.  533 

medius,  medipeduncle,  which  see, 

kyphotic,  as  a  cause  of  dystocia,  iv. 

rupture  of  the  ligamentum  patellae, 

viii.  128 

336 

V.  530 

posterius,  postpeduncle,  which  see. 

ligaments  of,  v.  554 

slipping  of  the,  viii.  354 

viii.  130 

measurements  of,  iv.  353  ;  v.  557 

treatment,  viii.  367 

Peenash,  iii.  361 

measurements  of  the  capacity  of, 

treatment  of,  in  amputation  at  the 

Pelade,  i.  134  (Fig.) 

iv.  334 

knee,  i.  169 

Pelamis  bicolor,  vi.  174 

osteomalacic  deformities  of,  as  a 

tumors  of,  v.  532 

Pelargonic  ether,  vi.  139 

cause  of  dystocia,  iv.  336 
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Pelvis  (continued) : 

paths  taken  by  fluid  exudates  in, 
V.  538 

planes  of,  iv.  353  (Fig.) 

rachitic  deformities  of,  as  a  cause 
of  dystocia,  iv.  335 

relaxation   of   joints  of,  in   preg- 
nancy, vi.  14 

sabre  and  bayonet  wounds  of  the, 
viii.  4 

septic  phlegmon  of,  v.  537 

sexual  differences  in  the,  v.  558 

shot  wounds  of  the,  viii.  6 

simple  phlegmon  of,  v.  537 

soft  parts  of,  iv.  353 

spondylolisthetic,  as  a  cause  of  dys- 
tocia, iv.  335 
Pemphigus,  v.  560*.     See  also  Der- 
matitia  Iwrpetiformia. 

acute,  V.  560 

epidemic,  v.  561 

feigned,  iii.  60 

foliaceus,  v.  561 
and  dermatitis  exfoliativa,  dif- 
ferential diagnosis  of,  ii.  410 

of  the  tongue,  vii.  109 

pruriginosus,  v.  560 

vulgaris,  V.  560 
Penalties  for  adulteration  of  food  and 

drugs,  iii.  305 
Penang  benzoin,  i.  489 
Pendjhe  ulcer,  vii.  382 
Penicilllum  glaucum,  vi.  328  (Fig.) 
Penis,    abnormal    shortness   of    the 
fraenum,  v.  561 

absence  of,  v.  561 

adhesion  of  scrotum  to,  iii.  808 

anomalies  of  arteries  of,  i.  355 

circumcision,  ii.  172* 

condyloma  of,  ii.  260  (Fig.) 

congenital  malformations  of  the,  v. 
561* 

constriction  of,  v.  564 

diphtheria  of,  after  circumcision, 
ii.  174 

dislocation  of,  v.  565 

dorsal  veins  of,  viii.  537  (Fig.) 

double,  V.  561 

epispadias,  v.  563 

epithelioma  of,  i.  774 ;  v.  565 

fracture  of,  v.  564 

gangrene  of,  after  circumcision,  ii. 
174 

gunshot  wounds  of  the,  v.  564 

hypospadias,  v.  562 

imperforate,  v.  562 

impotence  from  deformity  of,  iv. 
3 

injuries  of  the,  v.  564* 
.  lymphatic  vessels  of,  viii.  397  (Fig. ) 

narrowness  of  the  meatus,  v.  562 

new-growths  of  the,  v.  565* 

osteomata  in  the.  v.  388 

papillomata  of  the,  v.  565 

peri-urethral  cellulitis,  ii.  18 

phimosis,  v.  639 

rupture  of  the  frsenuni,  v.  564 

shot  wounds  of  the,  viii.  6 

tertiary  syphilitic  affections  of  the, 
vi.  726 

thrombosis  of  corpora  cavernosa, 
V.  566 

varices  of  the  lymph- vessels  of  the, 
viii.  90 

wounds  of,  V.  564 
Pennsylvania,  history  of  yellow  fever 

in,  viii.  42 
Pennyroyal,  v.  566* 

as  an  emmenagogue,  ii.  676 


Pension  laws,  v.  566* 
Pensions  for  heart  strain,  iii.  579 
Pentane,  vi.  216 
Pentastoma,  v.  567*  (Fig.) 

constrictum,  v.  568 

denticulatum,  v.  567,  743  (Fig.) 

taenioides,  v.  567,  741  (Fig.) 
Penzoldt's  indigo  test  for  acetone  in 

the  virine,  i.  59 
Pepo,  vi.  99 
Pepper,  bird,  v.  570 

black,  V.  568*  (Fig.) 

Cayenne,  v,  569*  (Pig.) 

East  Indian,  v.  570 

garden,  v.  570 

Guinea,  v.  570 

Japanese,  i.  384 

red,  V.  569  (Fig.) 

white,  V.  569 
Pepper-agaric,  iii.  278 
Pepper-corns,  v.  569, (Fig.) 
Pepper-polypore.  iii.  280 
Peppergrass,  v.  77 
Peppermint,  v.  570*  (Fig.) 

germicidal  action  of,  iii.  335 
Pepsin,  ii.  464  ;  v.  573* 

action  and  use,  v.  572 

administration  of,  v.  573 

allied  drugs,  v.  573 

as  a  digestive,  vii.  135 

description  of,  v.  573 

dose,  v.  573 

preparation  of,  v.  572 

secretion  of,  in  infants,  viii.  93 

use  of,  in  preparing  food,  ii.  444 
Pepsinogen,  ii.  449 
Pepsinum  saccharatum,  v.  572 
Pepsis  formosa,  v.  759  (Fig.) 
Peptone,  ii.  452,  465 

glycosuria  following    administra- 
tion of,  ii.  418 

in  urine,  vii.  421,  426 

presence  of,  in  purulent  exudation, 
iv.  27 
Peptonized  food  in  diarrhoea,  ii.  436 
Peptonuria,  vii.  426 
Peptonuric  diabetes  and  mellituria, 
differential  diagnosis  of,  ii.  423 
Peptotoxine,  vi.  65 
Perception,  vii.  686 

disturbances  of,  in  insanity,  iv.  59 

of  color,  tests  for,  ii.  245 
Percha  lamollata,  iii.  414  (Fig.) 
Perchloride  of  iron,  caustic  action  of, 

ii.  6 
Percolated  waters,  vii.  712 
Percussion,  auscultatory,  i.  449 

in  examination  of  the  lungs,  ii.  81 
Parenyi's  solution,  iii.  663 
Perflation,   ventilation   by,   vii.    616 

(Fig.) 
Perforans  stapedis  artery,  ii.  573 
Perforating  arteries  in  the  thigh,  viii. 

543' 
Perforating  tumors  of  the  skull,  vL 

466  (Fig.) 
Perforating  nicer  of  the  foot,  vi.  588 

(Fig.) ;  viii.  424* 
Perforation,  intestinal,  v.  609 
Perfumed  spirit,  i.  58 
Perfumes,  ii.  307 
Periarthrilic  cellulitis,  ii.  17 
Periarthritis  of  the  shoulder,  massage 

in,  iv.  663 
Periarticular  abscess,  viii.  339 
Peribronchitis,  i.  708 
Pericaecal  cellulitis,  ii.  18 
Pericardial     fluid,    composition    of, 
vii.  244 


Pericarditis,  v.  573 
etiology,  v.  573 
evidences  furnished  by  percussion, 

v.  576 
pain  in,  v.  454 
paracentesis  in,  v.  580 
pathology,  v.  574 
percussion,  v.  577 
physical  signs,  v.  575 
prognosis,  v.  578 
rheumatic,  v.  574 
symptoms,  v.  575 
treatment,  v.  579 
Pericardium,  anatomy  of  the,  v.  573  ; 
vii.  70 
Inflammation  of  the,  v.  573* 
paracentesis  of  the,  v.  580  ;  vii.  70 
Perichondritis  auriculae,  i.  447  (Fig.) 
Perichondrium,  i.  785 
Peridental    membrane,    diseases    of 

the,  vi.  760  (Fig.) 
Perier's  operation,  v.  202 
Perihepatitis,  iv.  571* 
acute,  iv.  540 
syphilitic,  iv.  577 
Perilymph  in  the  labj'rinth,  ii.  563 
Perimeters,  v.  351  (Fig.) ;    vii.  660 

(Fig.) 
Perimetritis  and  parametritis,  difler- 
ential  diagnosis,  v.  541 
treatment,  v.  544 
Perimyelitis,  vi.  550 
Perimysium,  iii.  33 
externum,  v.  60  (Fig.) 
internum,  v.  60  (Fig.) 
Perineal  fascia,  iii.  37  (Fig.) 
Perineal  hernia,  iii.  627 
Perineoplasty,  v.  581  (Fig.) 
Perineorrhaphy,   primary,    or   peri- 
neoplasty, V.  581*  (Fig.) 
methods  of,  v.  581 
single  suture  method,  v.  581 
Perinephritis,  iv.  303  ;  v.  583* 
and  hip  disease,  diagnosis,  viiL  350 
diagnosis,  v.  584 
etiology,  v.  583 
morbid  anatomy,  v.  583 
symptomatology,  v.  583 
treatment,  v.  584 
Perineum,  anomalies  of  muscles  of, 
V.  53 
female,  vii.  690  • 
lacerated,  v.  584*  (Fig.) 
consequences,  v.  585 
etiology,  v.  585 
frequency,  v.  587 
prevention' of,  v.  586 
primary    operation    for,   v.   581 

(Fig.) 
varieties,  v.  584 
lymphatic  vessels  of,  viii.  397 
male,  central  point  of;  v.  589 
exploration     of     the     bladder 

through  the,  v.  591 
fasciae  of,  v.  588 
ischiorectal  fossa,  v.  588 
muscles  of,  v.  589 
surface  anatomy  of,  v.  587 
surgical    anatomy    of,    v.    587 

(Fig.) 
tendinous  centre  of,  v.  589 
triangulai-  ligament,  v.  589 
rupture  of,  iv.  348 
support  of,  during  labor,  iv.  324; 

V.  586 
surgical  anatomy  of  the  male,  v. 

587*  (Fig.) 
testicle  in  the,  iii.  310  ;  v.  592 
urinary  abscess  in  the,  vii.  402 
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Pelvis. 
Petrolenm. 


Periocular  cellulitis,  ii.  19 
Periodical  headache,  Hi.  514 
Periodicity  in  disease,  v.  593* 

theories  in  explanation  of,  v.  597 
Perioophoritis,  acute,  v.  406 

chronic,  v.  409 
Perioptometry,  v,  351  (Fig.) 
Periorchitis,  iii.  726 
Periosteitis,  or  periostitis,  1.  603  ;  v. 
381 

of  the  lower  jaw,  iv.  248 

orbital,  v.  361 
Periosteo-osteomyelitis  following  am- 
putation, i.  153 
Periosteotomes,  vi.  175  (Fig.) 
Periosteum,  i.  600 

of  cranium  exposed,  viii.  Ill  (Fig.) 
Periphalangeal  cellulitis,  ii.  17 
Peripherad   and    peripheral,   use  of 

terms,  viii.  538 
Periproctitis,  iv.  186 
Perirectal  abscess,  i.  273 
Perirectal  cellulitis,  ii.  18 
Perirenal  connective  tissue,  inflam- 
mation of,  V.  583 
Perispermatitis,  iii.  726 
Perisplenitis,  vi.  602 

clinical  history,  vi.  602 

diagnosis,  vi.  602 

etiology,  vi.  602 

pathological  anatomy,  vi.  603 

prognosis,  vi.  602 

treatment,  vi.  602 
Perissology  in  anatomical  terminol- 
ogy, viii.  529 
Peristalsis,    intestinal,    ii.  450 ;    iv. 
163  (Fig.) 

agency   of,   in  the  production  of 
intussusception,  viii.  310 

in  smooth  muscular  tissue,  v.  73 
Perithecia  (of  ergot),  ii.  714 

of  mould  fungi,  vi.  327 
Perithecium,  formation  of  a,  by  cop- 
ulation, vi.  328  (Fig.) 
Perithyroiditis,  vii.  96 
Peritoneal  cavity,  effusion   of  chyle 

into  the,  viii.  83 
Peritoneum,  v.  536,  600*  (Fig.) 

development  of,  ii.  223  ;  v.  600 

dropsy  of,  i.  383 

germinating   cells  of  the,    v.   603 
(Fig.) 

inflammation  of  the,  v.  607 

minute  anatomy  of,  v.  603 

pliciE  adiposae  of  the,  v.  604 

reflections  of  the,  v.  604 

transfusion  into  cavity  of  the,  vii. 
221 

tuberculosis  of,  vii.  309  (Fig.) 
Peritonitis,  acute  diffuse,  v.  607 

diagnosis,  v.  609 

pain  in,  v.  455 

etiology,  v.  607 

pathological  anatomy,  v,  60.7 

physical  signs,  v.  608 

prognosis,  v,  608 

symptoms,  v.  608 

treatment,  v.  609 

varieties  of,  v.  609 

adhesive,  v.  607 

and  intestinal  colic,  diagnosis  of, 
ii.  233 

chronic  diffuse,  v.  610 
in  a  horse,  autopsy,  vii.  651 

circumscribed,  v.  610 
and  pancreatic  cyst,  differential 
diagnosis,  v.  483 

complicating  dysentery,  ii.  553 

diarrhoea  in,  ii.  433 


Peritonitis  (continued) : 

exudative,  v.  607 

facies  of,  v.  682 

following  wounds  of  the  intestines, 
prevention  and  treatment  of, 
iv.  196 

from  perforation,  v.  609 

infantile,  v.  610 

latent,  v.  610 

leuksemic,  iv.  479 

pain  in,  ii.  231 

perforative,  and  intussusception, 
diagnosis  of,  viii.  323 

puerperal,  vi.  74,  80 

secondary,  v.  607 

traumatic,  i.  13 

tubercular,  v.  611 
Perityphlitis,  i.  734  ;  ii.  18 ;  iv.  186 

and  hip  disease,  diagnosis,  viii. 
350 

and  intussusception,  diagnosis  of, 
viii.  323 
Periurethral  cellulitis,  ii.  18 
Perivenous  cellulitis,  ii.  19 
Periwinkles,  v.  611*  ;  vi.  488 
Perkinism,  vii.  65 
Permanent  fissures,  viii.  150 
Permanganate  of  potassium,  iv.  638 

antidotal  action  of,  to  crotalus 
venom,  viii.  450 

as  a  deodorant,  ii.  406 

as  an  emmenagogue,  ii.  677 

poisoning  by,  iv.  639 
Permanganate  process  of  water  anal- 
ysis, vii.  699 
Pernambuco  rubber,  i.  750 
Pernio,  ii.  93 

of  the  auricle,  i.  446 
Pernicious  anaemia,  i.  179.     See  also 
Anmmia,  idiopathic. 

of  high  latitudes,  ii.  338 
Pernicious  intermittent  fever,  iv.  148 
Pernicious  remittent  fever,  iii.  78 
Peromelia,  vii.  8  (Fig.) 
Peroneal  artery,  anomalies  of,  i.  357 
Peroneo-calcaneus  internus   muscle, 

V.  51 
Peroneo-tibialis  muscle,  v.  51 
Peioneus  accessorius  muscle,  v.  50 
Peroneus  brevis,  anomalies  of,  v.  50 

tenotomy  of,  vi.  777 
Peroneus  longus,  iv.  471  (Pig.) 

anomalies  of,  v.  50 

tenotomy  of,  vi.  777 
Peroneus  quartus,  v.  50 
Peroneus  quinti  digiti,  v.  50 
Peroneus   tertius,    anomalies   of,   v. 

50 
Peronospora  lutea,  viii.  49 
Perosmic  acid,  poisoning  by,  v.  611* 
Peroxide  of  hydrogen,  iii.  746 
Perry  Springs,  v.  611* 
Persian  insect  powder,  v.  536 
Persian  yellow  berries,  i.  717 
Persians,  laws  of  marriage  among,  ii. 

373 
Personal  disinfection,  ii.  480 
Personal  identity.     See  Evidence. 
Personal  nomenclature,  v.  198 

in  anatomical  terminology,  viii.  517, 
525 
Personality,  double,  ii.  279 
Perspiration,  agents  which  promote, 
ii.  428 

daily  amount  of,  v.  613 

excessive,  iii.  775 

in  diabetes,  ii.  430 

increased  l)y  the  use  of  tobacco, 
viii.  553 


Perspiration  (continued) : 

nervous  mechanism  of,  v.  613 
physiology  of,  v.  613* 
Pertussis,  vii.  749.     See  also  Whoop- 
ing-cough, 
Peru,  balsam  of,  i.  467  (Fig.) ;   vi. 

390 
Peruvian  bark,  ii.  159  (Fig.) 
Peruvians,  ancient,  cranial  capacity 

of,  ii.  35 
Pes  anserinus  major,  ii.  338 

minor,  ii.  326 
Pes  cavus,  ii.  205 
contortus,  ii.  196  (Fig.) 
hippocampi,  viii.  142  (Fig.) 
planus,  ii.  205 
Pessaries,  v.  613*  (Fig.) 

Albert  Smith  retroversion,  v.  615 
anterior  support,  v.  614 
anteversion    and   anteflexion,   vii. 

450  (Fig.) 
Conant's',  v.  620 
Cutter,  v.  619 
dangers  attending  the  use  of,  v. 

631 
external  support,  v.  614 
Gehrung  anteversion,  v.  617 
globe,  v.  618 

Graily  Hewitt  anteversion,  v.  619 
Hanks'  anterior  support,  v.  618 
Hodge  retroversion,  v.  616 
Hornby,  v.  619 
indications  for,  v.  613 
lateral  wing  expansion,  v.  614 
length  of  time  that  a,  may  be  left 

in  position,  v.  620 
lever,  v.  614 
management  of  patient  wearing  a, 

V.  615 
O'Leary  external  support,  v.  619 
retroflexion,  vii.  454  (Fig.) 
retroversion,  vii.  453  (Fig.) 
ring,  V.  614 

Skene's  anterior  support,  v.  618 
Skene's  cystocele,  i.  522  (Fig.) 
Skene's  vesico-vaginal    listuJa,  v. 

619 
stem,  V.  615,  619 

Thomas'  bulb  retroversion,  v.  617 
Thomas'  galvanic  stem,  v.  620 
Thomas'  hinge-cup  anteversion,  v. 

618 
wedge-shaped,  v.  615 
Zwenck's,  v.  619 
Pestilentia,  v.  699 
Pestilential  fever,  iii.  95 
Pestis,  V.  699 
Petala  sheados,  v.  325 
Petasites,  ii.  250 
Petechia,  ii.  285 

in  haemophilia,  iii.  462 
Petechial  fever,  ii.  37 
Peters,  Jolui  C,  on  Isle  of  Wight, 
vii.  762 
on  Thomsonianism  and  Perkinism, 
vii.  63 
Petersen's  bag,  v.  202 
Peterson,  Frederick,  on  cephalocele, 

viii.  244 
Petersthal,  v.  621* 
Petit  mal,  ii.  701 
Petit,  canal  of,  vi.  348 ;  vii.  678 

triangle  of,  i.  11 
Petit's  method,  v.  203 

tourniquet,  i.  147  (Fig.) 
Petrifaction,  i.  743 
Petrissage,  iv.  645 
Petrolatum,  v.  631* 
Petroleum  benzin  or  ether,  i.  487 
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Petroleum,     refining    of,    nuisance 

from,  vii.  204 
Petro-pharyngeus  muscle,  v.  40 
Petrosal  nerve,  deep,  viii.  509  (Fi^.) 
Petro-salpjmgo-staphylinus    muscle, 

ii.  730  ;  v.  633 
Petroselinum  sativum,  v.  520 
PetTOSo-squamosal  sinus,  viii.  241 
Pettenkofer's  respiration  apparatus, 
vi.  203  (Pig.) 
test  for  bile-acids,  1.  498 
Petunia,  i.  486 
Peucedanin,  i.  233  ;  iv.  669 
Peucedanum  alliaceum,  i.  381 
asafoetida,  i.  381 
graveolens,  i.  382  ;  ii.  469 
narthex,  i.  381 
oreoselinum,  source  of   athaman- 

tin,  i.  410 
ostruthium,  iv.  669 
sativum,  i.  382 
Peumus  bold  us,  i.  598 
Peyer's  patches,  iv.  169  (Fig.) 
Peziza,  non-sexual  reproduction  of, 

viii.  440  (Fig.) 
Pfafers-Ragaz,  vi.  140* 
PflUger's  cords,  v.  436  (Fig.) 
loops,  V.  435 

mercurial    pump    for    extracting 
blood-gases,  vi.  201  (Pig.) 
Phacotus   lenticularis,   reproduction 

of,  viii.  443  (Fig.) 
Phaeoretin,  vi.  223 
Phagedena,  sloughing,  ii.  62 

treatment  of,  ii.  65 
Phagocytosis,  theory  of,  vi.  343 
Phalangeal  articulations,  disease  of, 

viii.  357 
Phalanges,    dislocations   of,   ii.  501 

(Fig-) 
Phallus,  iii.  272 

impudicus,  iii.  273  (Fig.),  283 
Phallus-like  agaric,  iii.  281  (Fig.) 
Phantasm,  iv.  728 
Phantom  tumor,  i.  25  ;  iii.  809 
and    ovarian     cysts,     differential 
diagnosis,  v.  425 
"  Pharaoh's  serpents,"  poisoning  by, 

ii.  413 
Pharmacopoeia,  v.  622* 
history  of,  v.  623 
international,  v.  629 
Pharyngeal  artery,  ascending,  anom- 
alies of,  i.  349 
Pharyngeal  branches  of  the  spheno- 
palatine nerve,  ii.  326 
Pharyngeal  bursa,  neuroses  of  the, 

viii.  425* 
Pharyngeal  nerve,  ii.  330 
Pharyngeal  tonsil,  ii.  730 ;   v.  632  ; 

vii.  129 
Pharyngitis     accompanying     nasal 
catarrli,  ii.  1 
acute  catarrhal,  v.  634 
catarrhal,  etiology  of,  iv.  400 
chronic  catarrhal,  v.  635 
Pharyngo-mycosis,  vii.  149 
Pharynx,  adenoid  vegetations  in  the, 
vii.  362 
in   chronic   nasal    catarrh,   viii. 
259 
and  nasal  pharynx,  syphilitic  le- 
sions of  the,  V.  629* 
and   palate,   anatomy   and    physi- 
ology of  the,  V.  631*  (Fig.) 
anomalies  of  muscles  of,  v.  40 
catarrhal  aifections  of  the,  v.  634* 
closure  of,  in  syphilis  of  the  velum 
palati,  vii.  508 


Pharynx  (continued) : 

congenital  malformations  of  the, 

V.  636* 
diphtheria  of,  ii.  470 
disease  of  the,  in  chronic  nasal  ca- 
tarrh, viii.  258 
divisions  of  the,  v.  631 
foreign  bodies  in,  i.  98 
lymphatic  glands  of  the,  v.  120 
measurements  of,  vii.  657 
medication  of,  iv.  688 
mucous  membrane  of,  v.  632 
muscles  of,  ii.  449  (Fig.) 

anomalies  of,  v.  40 
nasal,  acute  inflammation  of,  v.  207 
anaemia  of,  v.  206 
atrophy  of,  v.  209 
chronic  catarrhal  inflammation 

of,  V.  207 
hyperaemia  and  haemorrhage  of, 
V.  206 
nerves  of  the,  v.  633 
shot  wounds  of  the,  viii.  5 
supernumerary     muscles    of,     v. 

40 
syphilitic    disease    of    the,     vii. 

724 
tumors  of  the,  v.  636* 
Phaseolus,  vi.  390 
Pheasant  fat,  iii.  43 
Phelps's  operation  for  hare-lip,   iii. 

506  (Fig.) 
Phenic  acid,  i.  756.     See  also    Car- 
bolic acid. 
poisoning  by,  v.  638 
Phenol,  i.  756.   See  also  Carbolic  acid. 
a  constituent  of  creasote,  ii.  332 
in  antiseptic  surgery,  i.  262 
in  pancreatic  putrefaction,  ii.  467 
in  urine,  vii.  415 
poisoning  by,  v.  638* 
salicylate  of,  vi.  255 
Phenols,  from  the  distillation  of  tar, 

vi.  788 
Phenolsulphonates,  vi.  683 
Phenylacetamide  (antifebrin),     viii. 

91* 
Phenyl-acetic  acid,  germicidal  action 

of,  iii.  323 
Phenyl-acrylic  acid,  ii.  167 
Phenylamine,  i.  232 
Phenylic  alcohol,   i.  756.     See   also 
Carbolic  acid. 
poisoning  by,  v.  638 
Phenyl-proprionic   acid,   germicidal 

action  of,  iii.  323 
Philadelphia,    climate    of,    v.    639* 
(Chart) 
history  of  yellovr  fever  in,  viii.  42 
Philogenetic  evolution,  ii.  734 
Philosophy,  use  of  the  word  evolu- 
tion in,  ii.  733 
Phimosis,  ii.  172  ;  v.  639* 
in  gonorrhoea,  iii.  362 
in  the  etiology  of  epilepsy,  ii.  706 
treatment  of,  v.  640 
Phlebitis,  i.  595 
of  cerebral  sinuses  from  otitis,  ii. 

620 
suppurative,  ii.  19 
syphilitic,  vi,  725 
Phleboliths  in  angiomata,  i.  230 
Phlebotomy,  i.  571 
Phlegmasia  alba  dolens,  v.  538  ;  vi. 

77 
Phlegmon,  factitious  production  of, 
iii.  60 
septic  pelvic,  v.  539 
simple  pelvic,  v.  537 


Phlegmonous    erysipelas,    diagnosis 

of,  from  cellulitis,  ii.  17 
Phlegmonous     laryngitis,     iii.     347 

Phlobaphene,  iii.  696 
Phloridzin,  vi.  255 
Phlorol,  ii.  332 

Phlyctenular  conjunctivitis,  ii.  268 
Phlyctenular  keratitis,  ii.  294 
Phocomelia,  vii.  8  (Fig.) 
Phoenix  dactylifera,  i.  304  ;  ii.  357 
Phonation,  appearance  of  the  vocal 
cords  during,  iv.  425  (Fig.) 
mechanism  of,  vii.  683 
Phonophobia  from  laryngeal  paraes- 

thesia,  viii.  373 
Phoradendron  flavescens,  v.  12 
Phosphate  of  ammonium,  i.  137 
of  calcium,  microscopical  appear- 
ance of,  iv.  802  (Fig.) 
Phosphates,  calculi  formed  of,  ii.  259 
earthy,  microscopical  appearance 

of,  iv.  802  (Fig.) 
in  urine,  vii.  418,  438  (Fig.) 
of  iron,  quinine,  and  strychnine, 

ii.  165 
triple,    microscopical    appearance 
of,  iv.  802 
syrup  of  the,  ii.  165 
Phosphatic  gravel,  iii.  384 
Phosphaturia,  iv.  509 
Phosphide  of  zinc,  viii.  76 
Phosphoric  acid,  v.  640* 

in  urine,  vii.  418 
Phosphoridrosis,  v.  641* 
Phosphorus,  v.  641* 

acute  poisoning  by,  v.  643 

as  a  tonic,  vii.  12'7 

chronic  poisoning  by,  v.  646 

excretion  of,  v.  262 

fatal  dose  of,  v.  644 

necrosis  of  the  jaw  from,  iv.  249  ; 

V.  125  ;  vi.  760  (Fig.) 
poisoning  by,  v.  642* 
tests  for,  V.  645 
Thompson's  solution  of,  v.  642 
Photograph,  composite,  of  skulls,  ii. 

25  (Fig.) 
Photographers,  diseases  of,  v.  280 
Photo-micrographv,  advantages  of, 
V.  647 
apparatus  for,  v.  654 
avoidance  of  diffraction  spectra,  v. 

654 
difficulties  resulting  from  limited 

focal  range,  v.  649 
effect  of  color  in,  v.  649 
effect  of  refraction  in,  v.  648 
exposure  required,  v.  657 
focusing  the  image,  v.  656 
light  for,  V.  650 
measurement  of  amplification,  v. 

658 
possibilities  and  limitations  of,  v. 

648 
successive  exposures  in,  v.  650 
Photophore,  Banvier's,  iv.  777  (Fig.) 
Photoptometer,  v.  350  (Fig.) 
Phrenic  nerve,  v.  658*  ;  vii.  74 
morbid  conditions  of  the,  v.  659 
surface  marking  of,  v.  112 
Plirynus  lunatus,  v.  747  (Fig.) 
Phtheiriasis,  v.  534  (Fig.) 
Phthirius  pubis,  v.  '751 
Phthisic  cotonneu.se,  v.  278 
Phthisis.     See  also  Tuberculosis. 
and  carcinoma,  relation  of,  i.  782 
anterior,  ii.  300  (Fig.) 
bulbi  following  hyalitis,  vii.  680 
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Petroleum. 
Fiscldla. 


Phthisis  (continued) : 

laryngeal,  iv.  394  (Fig.).  427 

tracheotomy  in,  vii.  164 
miners',  iv.  597 
pulmonary,  v.  660 
age,  sex,  and  occupation  In  the 

causation  of,  v.  662 
arrest  in  progress  of,  during  peri- 
odical anamnesia,  ii.  278 
cavities  in,  vii.  302 
climates  suitable  for   the  treat- 
ment of,  iii.  533 
climatic  relations  of,  ii.  191 
climatic    treatment    of,   in    the 

Adirondaoks,  i.  81 
climatotherapy      of      Colorado 

Springs  in,  ii.  241 
contagion  in,  v.  662 
cough  in,  V.  668 
cough  of,  relieved  by  gargle,  ii. 

815 
diagnosis,  v.  664 
digestive  disturbances  in,  v.  664 
etiology,  v.  661 
expectoration  in,  v.  668 
fever  in,  v.  663 
gaseous  enemata  in  the  treatment 

of,  V.  659*  (Fig.) 
geographical  distribution  of,  v. 

662 
haemoptysis  in,  v.  663 
heredity  in,  v.  662 
historical  slietcli,  vii.  279 
in  armies,  i.  329 
in  the  West  Indies,  vii.  738 
influence  of  race  and  nationality 

upon,  viii.  431 
inhalations  in  the  treatment  of, 

iv.  40 
injections  into  cavities  in,  iv.  604 
laryngeal  symptoms  in,  v.  664 
nature  of,  v.  660 
pathology,  vii.  298  (Fig.) 
physical  signs  of,  v.  664 
predisposition  to,  v.  662 
prognosis,  v.  665 
sputum  of,  ii.  315,  770 
symptoms,  v.  662 
transfusion  in,  vii.  219 
treatment,  v.  665 
stone-cutters',  iv.  597 
Phydippus  tripunctatus,  v.  747  (Fig.) 
Phylloxera    vastatrix,    reproduction 

of,  viii.  445 
Phymata,  i.  597  ;  vii.  280 
Phynylmethylcarbonyle,      hypnotic 

action  of,  iii.  787 
Physalin,  i.  116,  486 
Physalis  alkekengi,  i.  116,  486 
Physeter  macrocephalus,  v.   75  ;  vi. 
520 
ambergris  found  in,  i.  127 
Physetoleic  acid,  i.  61 
Physical  cold,  ii.  236 
Physical  examination  of  the  chest,  ii. 

80  (Fig.) 
Physical  measurements,  v.  667'*  (Fig.) 
Physical  training  in  childhood,  ii.  96 
Physicians,  charges  of,  liability  for, 
V.  674 
diseases  of,  v.  279 
horses  for,  vii.  603 
relation  of,  to  the  law,  v.  673 
vehicles  for,  vii.  602 
Physick's  tonsillotome,  vii.  142 (Fig.) 

wooden  hip-splint,  v.  377  (Fig.) 
Physiognomy,  medical,  V.  677*.     See 
also  Fades. 
of  color-blindness,  ii.  344 


Physiognomy  (continued)  : 

of  heart  disease,  ii.  85 

of  ovarian  disease,  v.  682 

of  pain,  iii.  9 

of  peritonitis,  v.  682 
Physiological  cold,  ii.  226 
Physiology.     See  Biology. 
Physometra,  i.  33 
Physomonas  socialis,  encystment  of, 

viii.  440  (Fig.) 
Physosteriu,  i.  742 
Physostigma    cylindrospermum,     i. 
743 

venenosum,  i.  743  (Fig.)  ;  vi.  390 
Physostigmine,  i.  72,  742 

as  a  myotic,  v.  97 

salicylate,  i.  743 
Phyteleplias  macrocarpa,  i.  304 
Phytolacca,  v.  769  (Fig.) 
Phytolaccic  acid,  v.  769 
Phyto-parasites,  v.  516 
Pia  (a  membrane  of  the  brain),  viii.^ 
Ill  (Fig.) 

lesions  of,  in  insanity,  iv.  70 

spinal,  viii.  477 

vascular  envelope  of  brain,   viii. 
118  (Fig.) 
Plan,  iii.  255 
Pianists'  cramp,  vi.  35 
Piarachnoid  (membrane  of  the  brain), 

viii.  Ill  (Fig.) 
Picea  excelsa,  vii.  334 
Pick's  gelatine,  ii.  93 
Picraena  excelsa,  vi.  127  (Fig.) 
Picric  acid,  antiseptic  efficacy  of,  i. 
353 

as  a  fixing  agent,  iii.  663 

germicidal  action  of,  iii.  326 
Picro-carmine  for  staining,  iii.  674 
Pioropodophyllin,  v.  737 
Picrotoxin,  i.  72  ;  v.  686*  (Fig.) 

action  and  use  of,  v.  686 
Piebald  negroes,  i.  101 
Piebald  skin.     See  VMUgo. 
Piedra,  iii.  479  (Fig.) 
Pie-plant,  vi.  223 
Pigeon-breast,  ii.  80 
Pigmentary  metamorphosis,  v.  687* 
(Fig.) 

results  of,  v.  690 

varieties  of,  v.  687 
Pigmentation,  biliar}^,  v.  689 

extraneous,  v.  689 

haematogenous,  v.  687 

in  cicatrices,  ii.  157 

in  jaundice,"  iv.  338 

of  the  skin,  ii.  97 
Pigmented  epithelium,  ii.  710  (Pig.) 
Pigments,  animal,  ii.  347 

in  connective-tissue  cells,   ii.    371 

(Fig.) 
urinary,  vii.  416 
Pilcher,  James  E.,  on  transportation 
of  the  disabled  on  land,  vii.  322 
Pilcher,  Lewis  S.,  on   tracheotomy, 

vii.  159 
Piles,    iii.    472.     See    also    Hmmor- 

rhoids. 
Pills,  iv.  698 
asafoetida,  i.  383 
Blaud's,  iv.  224 
compound  antimony,  i.  345 
compound  cathartic,  ii.  234  ;  vi.  104 
compound  iron,  iv.  234  ;  v.  98 
compound,   of  galbanum,  i.   383  ; 
■       iii.  387 

compound  rhubarb,  vi.  324 
Griffith's,  iv.  224 
Lady  Webster's,  i.  123 


Pills  (continued) : 

of  aloes,  i.  122 
and  asafoetida,  i.  123,  382 
and  iron,  i.  122 
and  mastich,  i.  132 
and  myrrh,  i.  122  ;  v.  98 

of  iodide  of  iron,  iv.  335 

of  opium,  V.  325 

of  phosphorus,  v.  643 

Plummer's,  i.  345 

rhubarb,  vi.  224 

Vallet's  ferruginous,  iv.  234 
Pilocarpine,  i.  73  ;  iv.  334  ;  viii.  453 

and  atropine,  antagonism  of,  vi.  165 

as  a  myotic,  v.  97 

as  an  antidote  to  crotalus  venom, 
viii.  451 

as  an  expectorant,  ii.  767 

diaphoretic  action  of,  ii.  426 

hypodermatic  use  of,  iii.  795 

in  diseases  of  the  auditory  nerve 
and  internal  ear,  i.  437 
Pilocarpuspennatifolia,iv.  233(Fig.); 

viii.  452 
Pilulff.     See  Pills. 
Pimenta  officinalis,  i.  118  (Fig.)  ;  ii. 

196 
Pimentelia,  ii.  159 
Pimpinella  anisum,  i.  232  (Fig.) 

magna,  i.  732 

nigra,  i.  723 

saxifraga,  i.  722 
Pine  bolete,  iii.  279  (Fig.) 
Pine-needle  baths,  i.  463 
Pine,  oleo-resin  of,  vii.  383 
Pineal  body,  viii.  183,  175 

development  of,  i.  638 
"  Pinhole  os  "  as  a  cause  of  dysmen- 

orrhoea,  ii.  557 
Pink,  carnation,  v.  690* 
Pink-gill  mushroom,  iii.  377  (Fig.) 
Pinkroot,  v.  690*  (Fig.) 
Pinna,  anatomy  and  physiology  of, 

i.  443  (Fig.) 
Pinus  abies,  v.  691 

australis,  vii.  383 

balsamea,  iii.  164 

excelsa,  v.  691 

laricio,  vii.  338 

maritima,  vii.  333 

picea,  V.  691 

pinaster,  vii.  333 

sylvestris,  vii.  333 

tseda,  vii.  333 
Pin-worm,  v.  133  (Fig.)  ;  vii.  792 

ovum  of,  iv.  795  (Fig.)    ■ 
Pipe-smoking,  effects  of,  viii.  551 
Piper  angustifolium,  iv.  676  (Fig.) ; 
V.  569 

betle,  V.  569 

cubeba,  ii.  346  (Fig.) 

longum,  V.  569 

methysticum,  i.  453 

nigrum,  v.  568  (Fig.) 

officinarum,  v.  569 
Piperin,  v.  569 
Piperonylic  acid,  ii.  810 
Pipmenthol,  v.  571 
Pipsissewa,  v.  690*  (Fig.) 
Pique  (sand-flea),  v.  756  (Fig.) 
Pirate  bugs,  v.  753  (Fig.) 
Pirates  higuttatus,  v.  753 
PirogofE's  amputation,  i.  166  (Fig.) ; 
V.  303 

instruments    used  in  the  radical 
cure  of  hernia,  iii.  633  (Fig.) 
Pirola  rotundifolia,  v.  691  (Fig.) 
Piscidia  carthaginensis,  iv.  236 

erythrina,  iv.  236  ;  v.  326  ;  vi.  390 
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Piscidin,  iv.  236 
Pisi-uncinatus  muscle,  v.  48 
Pistache,  v.  691* 
Pistacia  lentiscus,  iv.  669 

terebinlhinus,  iv.  669 

vera,  v.  691 
Piston  pulse,  ii.  86 
Pisum,  vi.  390 
Pit  of  the  stomach,  i.  2 

blows  upon   the,  causing  sudden 
death,  i.  13 
Pitayo  bark,  ii.  162 
Pitch,  vi.  738  ;  vii.  334 

Burgundy,  v.  691*  ;  vii.  384 

Canada,  v.  691 

hemlock,  v.  691* 
Pitch  of  a  sound,  iii.  537 
Pitting  in  small-pox,  prevention  of, 

vi.  484 
Pituitary  body,  viii.  133  (Fig.),  175 

development  of,  i.  638    ■ 
Pituitary  membrane,  v.  311 
Pityophis  bellona,  vi.  178 
Pityoxylon  succiniferum,  i.  127 
Pityriasis,  v.  691* 

alba  of  external  auditory  canal,  i. 
421 

and  eczema,  diflEerential  diagnosis 
of,  ii.  634 

maculata  et  circinata,  v.  693 

of  the  vulva,  vii.  691 

pilaris,  iv.  266 

rosea,  v.  692 

rubra,  v.  693 
and  dermatitis  exfoliativa,  dif- 
ferential diagnosis  of,  ii.  409 
and  eczema,   differential    diag- 
nosis of,  ii.  634 

simplex,  v.  691 

versicolor,  fungus  of,  iv.  804  (Pig.) 
Pix  burgundica,  v.  691 

canadensis,  v.  691 

liquida,  vi.  737 
as  an  expectorant,  ii.  768 
Placenta,  anatomj'  of,  v.  698*  (Pig.) 

apoplexy  of  the,  vi.  31 

arteries  and  veins  of  the,  v.  698 

calcareous  and  fatty  degeneration 
of  the,  vi.  21 

chorionic    membrane    of,    ii.   146 
(Fig.) 

component  parts  of,  ii.  391 

Crede's  method  of  expressing  the, 
iv.  335 

delivery  of,  iv.  325 

discoidal,  i.  117 

diseases  of  the,  vi.  21  (Fig.) 

fibrous  myxoma  of  the,  vi.  21 

foetal  circulation  in  the,  v.  696 

histology  of,  v.  694 

inflammation  of,  viii.  436 

injection  of  arteries  and  veins  in, 
V.  693 

insertion  of  cord  into  the,  vii.  388 

metadiscoidal,  i.  117 

maternal  circulation  in  the,  v.  697 

praevia,  iv.  344  (Fig.) 

retained,  removal  of,  iv.  332  (Fig.) 

succeuturiata,  iv.  883 

syphilis  of  the,  vi.  22,  731 

tumors  of  the,  vi.  22 

types  of,  V.  698 

villi  of  the,  v.  694,  697 
Placenta  praevia,  iv.  344  (Fig.) 

causes,  iv.  344 

diagnosis,  iv.  345 

frequency,  iv.  344 

prognosis,  iv.  345 

treatment,  iv.  345 


Placentitis,  vi.  21  :  viii.  426* 
Plague,  the,  v.  699* 
and  cholera,  differential  diagnosis 

of,  ii.  133 
clinical  history,  v.  701 
definition,  v.  699 
diagnosis,  v.  701 
etiology,  v.  700 

in  the  fourteenth  century,  i.  507 
pathological  anatomy,  v.  701 
prognosis,  v.  701 
prophylaxis,  v.  701 
treatment,  v.  701 
Planes,  principal,  i.  400 
Plant.     See  Biology. 
Plant  albumin,  changes  in,  during 

digestion,  ii.  465 
Plantago  lanceolata,  v.  703 
major,  v.  702 
media,  v.  703 
psyllium,  v.  703 
Plantain,  v.  703* 
Plantar  aponeurotomy,  vi.  777 
arch,  varying  height  of,  in  differ- 
ent races,  iii.  310 
artery,  external,    anomalies  of,  i. 
357 
internal,  anomalies  of,  i.  357 
fascia,  iii.  311  (Fig.) 
subcutaneous  division  of  the,  vi. 
777 
Plantaris  muscle,  iv.  473  (Fig.) 

anomalies  of,  v.  50 
Plants,  cataleptic  state  in,  i.  788 
Planula,  iii.  305 

Plasma,  albuminous  constituents  of, 
i.  551 
cells,  ii.  272 

extractive  matters  in  the,  i.  554 
layer,  iv.  18 

non-aibuminous  constituents  of,  i. 
554 
Plaster,  a  form  of  medicine,  iv.  698 
adhesive,  vii.  334 
used  in  the  application  of  exten- 
sion, ii.  773  (Fig.) 
ammoniac,  i.  137 
arnica,  i.  341 
asafoetida,  i.  383 
belladonna,  i.  486 
Burgundy  pitch,  v.  691 
diachylon,  iv.  463 
galbanum,  iii.  287 
German  adhesive,  ii.  356 
iron,  iv.  336 
lead,  iv.  462 
mercurial,  iv.  739 
of  opium,  V.  325 
of  Paris,  i.  747 
corset  for  lateral  curvature,  v. 

374  (Fig.) 
in  the  treatment  of  fractures,  iii. 

240  (Fig.) 
splints,  vi.  609  (Fig.) 
of  thapsia,  vii.  53 
resin,  vii.  334 
rubber  adhesive,  i.  752 
soap,  vi.  490 
strengthening,  iv.  326 
Plaster  jacket,  application  of,  v.  808 
Plaster  save,  vi.  611  (Fig.) 
Plaster  shears,  vi.  611  (Fig.) 
Plastic  method  for  the  radical  cure 

of  hernia,  iii.  635 
Plastic  surgery,  v.  702*  (Fig.) 
after-treatment  in,  v.  708 
formation  of  the  flap,  v.  707 
gliding  method,  v.  704 
history,  v.  703 


Plastic  surgery  (continued) : 

indications,  v.  702 

methods,  v.  708 

nomenclature,  v.  703 

traction  method,  v.  708 

transplantation  method,  v.  704 
Plate  cultures,  iv.  769  (Fig.) 

modified,  in   a   test-tube,  iv.  770 
(Fig.) 
Plate,  medullary,  i.  634 
Platinum  bichloride,  antiseptic  effi- 
cacy of,  i.  353 
Platysma  myoides,  anomalies  of,  v. 

36 
Plax  scindeus,  vi.  303 
Playfair's  food  for  infants,  ii.  439 
Pleasure,  facial  expression  of,  iii.  9 

(Fig.) 
Pleiomazia,  or  pleomazia,  vii.  26 
Plethora,  i.  177,  568  ;  ii.  169 

hydrjemic,  i.  178 
Pleura,  iv.  595 

development  of,  ii.  338 

inflammation  of,  v.  717* 

osseous  growths  in  the,  v.  388 

relations  of,  vii.  73 
Pleural  cavity,  effusion  of  chyle  into 

the,  viii.  83 
Pleurisy,  v.  717* 

absence  of  symptoms  in,  v.  719 

acute  pain  in,  v.  454 

anatomical  changes,  v.  717 

complicating  relapsing  fever,  iiL  74 

complications  of,  v.  731 

diagnosis,  v.  731 

diaphragmatic,  v.  719 

etiology,  v.  717 

hsemorrhagic,  v.  718 

physical  signs,  v.  730 

prognosis,  v.  722 

puncture  in,  v.  723 

purulent,  v.  718 

secondary  effects  of  effusion  in,  v. 
718 

serous  and  sero-fibrinous,  v.  717 

sputa  of,  ii.  769 

symptoms,  v.  718 

temperature  in,  v.  719 

treatment,  v.  733 
Pleurisy  root,  v.  734* 
Pleuritic  effusions,  aspiration  for,  i. 
390 

sounds,  vi.  146 
Pleuritis,  v.  717*.     See  also  Pleurisy . 
Pleurodynia,  pain  in,  v.  454 
Pleuro-peritoneal  space.    See  Codom  ; 
for  its  development,  see  Fmtus. 
Pleuro-pneumonia,  acute  contagious. 

in  a  cow,  autopsy,  vii.  653 
Pleurosigma    angulatum,     iv.     777 

(Fig.) 
Pleurosthotonos,  vii.  32 
Plexiform  neuroma,  v.  169 
Pleximeter,  ii.  81 

Plexus,  abdominal  aortic,  viii.  511 
(Fig.) 

aortic,  viii.  510  (Fig.) 

. Auerbach's,  iv.  171  (Pig.) ;  viii.  511 
(Fig.) 

brachial,  composition  of,  vi.  597 
nerves  of, -i.  456  (Fig.) 

cardiac,  vii.  76  ;  viii.  510 

caroticus,  viii.  243 

cervical,  composition  of  the,   vi. 
596 

cervico-brachial,  vi.  595  (Fig.) 

coeliac,  viii.  510  (Fig.) 

epigastric,  viii.  510  (Fig.) 

gangliiformis,  ii.  330 
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Plexus  (continued) : 

Pneumonia  (continued) : 

Poisoning  (continued) : 

hypogastric,  viii.  511 

croupous,  iv.  590  (Fig.) 

by  carbonic  acid,  i.  762 

intestinalls  submucosus,    viii.   511 

diagnosis,  iv.  592 

by  carbonic  oxide,  ii.  171 

(Fig.) 

etiology,  iv.  590 

by  cheese,  vi.  68 

lumbar,  composition  of,  vi.  598 

morbid  anatomy,  iv.  591 

by  fish,  vi.  68 

lumbo-sacral,  vi.  596  (Fig.) 

physical  signs,  iv.  592 

by  iron,  iv.  230 

lymphatic.     See  Lymphatic  plexus. 

prognosis,  iv.  592 

by  lead,  iv.  462 

Meissner's,  iv.  171  ^Fig.)  ;  viii.  511 

symptoms  and  course,  iv.  591 

by  manganese,  iv.  639 
Ify  mercury,  iv.  744 

(^s-) 

treatment,  iv.  593 

myentericus,  vin.  511  (Fig.) 

embolic,  iv.  595 

by  milk,  vi.  68 

occipito-basilar,  viii.  242 

hypostatic,  iv.  594 

by  mineral  acids,  i.  61 

sacral,  composition  of,  vi.  598 

in  children,  v.  725*  (Fig.) 

by  nitrate  of  potassium,  v.  796 

solar,  viii.  510  (Fig.) 

influence  of  race  and  nationality 

by  nitrobenzene,  v.  191 

superior  aortic,  viii.  509 

upon,  viii.  432 

by  nux  vomica,  v.  269  ;  vi.  665 

venosus  hypoglossi,  viii.  243 

interstitial,  iv.  594  (Pig.) 

by  opium,  v.  333 

visceral,  of  the  sympathetic,   viii. 

intra-pulmonary  injections  in,  iv. 

by  oxalic  acid,  i,  61  ;  v.  441 

510 

605 

by  perosmic  acid,  v.  611 

Pli  de  passage,  viii.  159,  note.     See 

lobar,  iv.  590  (Fig.) 

by  phenol,  v.  638 

also  Oyral  isthmus. 

lobular,  iv.  593  ;■  v.  725  (Fig.) 

by  phosphorus,  v.  642 

Plica  polonica,  v.  534 

micro-organisms  in,  ii.  283  ;  v.  735 

by  potassium  chlorate,  v.  796 

salpingo-palatina,  ii.  730 

pain  in,  v.  454 

by  ptomaines,  vi.  66 

salpingo-pharyngea,  ii.  730 

scoopers',  iv.  597 

by  sausages,  vi.  67 

Plombiferes,  v.  725* 

secondary,  in  diphtheria,  ii.  471 

by  sewer-air,  vi.  433 

Plug,   laminated    epithelial,    in    the 

sputum  of,  ii.  315,  769 

by  silver,  vi.  450 

auditory  canal,  i.  419 

varieties  of,  iv.  589 

by  snails,  vi.  489 

Plum  mushroom,  iii.  276 

Pneumonokoniosis,  iv.  597 

by  strychnine,  v.  269  ;  vi.  665 

Plumbers,  diseases  of,  v.  280 

classification,  iv.  597 

by  tartaric  acid ,  i.  61 

Plumbing,   efficiency  of   the   water- 

definition,  iv.  597 

by  thallium,  vii.  52 

seal,  iii.  427 

diagnosis,  iv.  600 

by  tin,  vii.  101 

general  principles  of,  iii.  426  (Fig.) 

etiology,  iv.  599 

by  tobacco,  viii.  553 

grease-traps,  iii.  440 

history,  iv.  597 

chemical  examination  of  the  body 

instant  removal  of  waste,  iii.  427 

pathology  and  morbid  anatomy,  iv. 

in  cases  of,  v.  763 

lavatories,  iii.  438 

597 

chronic,  in  the  etiology  of  cirrho- 

sanitary inspection  of ,  vi.  276  (Fig.) 

prognosis,  iv.  600 

sis,  ii.  175 

siphonage,  iii.  428  • 

symptoms,  iv.  599 

chronic  metallic,  water  treatment 

slop-hoppers,  iii.  442 

synonym,  iv.  597 

of,  i.  464 

specifications,  iii.  444 

treatment,  iv.  600 

diagnosis  of,  v.  762 

thorough  ventilation,  Iii.  428 

Pneumorrhagia,  iii.  465 

in  reference  to  the  distinction  of 

traps,  iii.  429 

Pneumothorax,  pain  in,  v.  454 

degrees  in  murder,  v.  738 

urinals,  iii.  442 

Pneusis  pertussis,  vii.  749 

legal  aspects  of  the  subject,  v.  737* 

water-closets,  iii.  441 

Poaya,  iv.  207 

mineral,  neuralgia  in,  v.  153 

water-supply,  iii.  442 

Poculum  Diogenis,  iii.  488 

physicians  legal  duty  in  cases  of. 

Plumbism,  U'.  462.     See  also  Lead 

Podagra,  iii.  370 

V.  739 

poinoninrj. 

Podelcoma,  iii.  284  (Fig.) 

post-mortem  indications  of,  v.  762 

and  general  paresis,  diagnosis  of, 

Podophyllin,  iv.  461  ;  v.  737  ;  vi.  104 

statistics  of,  v,  760 

iv.  110 

as  a  cholagogue,  ii.  110 

suicidal,  vi.  679 

Plummer's  pills,  i.  245 

Podophyllinic  acid,  v.  737 

treatment  of,  v.  762 

Plums,  i.  120 

Podophyllotoxin,  v.  737  ;  vi.  104 

Poisonous  fungi,  iii.  281  (Fig.) 

Plunge-baths,  i.  466 

Podophyllum,  iv.  461  ;  v.  736*  (Fig.); 

Poisonous  insects,  v.  741*  (Fig.) 

Plunket's  caustic,  i.  343 

vi.  104 

atrophy  of  eyelid  following   bite 

Pneumatic  cabinet,  iv.  38 

Pcecilonymy  in  anatomical  terminol- 

of," ii.  785 

Pneumatic  chamber,  i.  81  ;  iv.  37 

ogy,  viii.  517,  528 

malignant  cellulitis  from  bites  of. 

Pneumatosis,  ii.  678 

Pogostemon  patchouly,  v.  571 

ii.  20 

of  the  retinal  veins,  a  sign  of  death, 

Poikolocytes,  i.  569 

Poisonous  reptiles,   vi.   165   (Fig.) ; 

ii.  37 

Pointed  condyloma,  ii.  260  (Fig.) 

viii.  449 

vascular,  pathogeny  of,  i.  557 

Points,  painful,  in  facial  neuralgia. 

malignant  cellulitis  from  bites  of. 

Pneumatotherapeutics,  i.  81  (Fig.) 

ih.  17 

ii.  20 

Pneumococcus,   iv.   792  (Fig.) ;    v. 

Poison  ivy,  iv.  232 

Poisons,   V.    760*.     See   also  under 

725*  ;  vi.  337 

nut,  V.  267  (Fig.) 

Poisoning. 

method  of  staining,  iv.  765 

oak,  iv.  232 

absorption  of,  v.  761  . 

Pneumogastric  nerve,  ii.  329  (Fig.) 

sumach,  iv.  333 

absorption  and  distribution  of,  in 

abdominal  branches  of  the,  ii.  331 

Poisoning.     See  Evidence. 

both  acute  and  chronic  cases. 

cardiac  branches  of  the,  ii.  331 

and  cholera,  differential  diagnosis 

V.  764* 

communication  of,  with  hypoglos- 

of, ii.  133 

actions  of,  v.  761 

sal,  iii.  796 

antidotes  in,  i.  340 

advertisement  and  sale  of,  v.  728 

gastric  branches  of  the,  ii.  331 

by  acids,  i.  61 

chemical  examination  for,  v.  763 

oesophageal  branches  of  the,  ii.  331 

by  aconite,  i.  68 

circumstances  modifving  the  ab- 

pulmonary branches,  ii.  331 

b3'  ammonia,  i.  137 

sorption  of,  V.  764 

Pneumo-hydrothorax,  voice  echo  in, 

by  arsenic,  i.  344 

classification  of,  v.  761 

ii.  84 

by  arseniuretted  hydrogen,  i.  346 

for  legal  uses,  v.  737 

Pneumonia  and  atelectasis,  differen- 

by atropine,  i.  486 

disposition  of,  after  absorption,  v. 

tial  diagnosis  of,  i.  409 

by  barium  salts,  i.  475 

765 

caseous,  300  (Fie.) 

by  belladonna,  i.  486 

elimination  of,  v.  762 

catarrhal,  iv.  593  ;  v.  725  (Fig.) 

by  bismuth,  i.  504 

through  purgatives,  vi.  105 

cold  bath  in,  ii.  231 

by  bread  pudding,  vi.  69 

fatty  degeneration  induced  by,  iii. 

complicating  cerebro-spinal  menin- 

by brucia,  i.  710 

47 

gitis,  ii.  47 

by  cadmium,  i.  733 

in  the  etiology  of  insanity,  iv.  56 
laws  concerning  the  sale  of,  i.  295 

complicating  relapsing  fever,  iii.  74 

by  carbolic  acid,  i.  61,  758  ;  v.  638 

contusion,  iv.  602 

by  carbon  monoxide,  i.  760 

legal  definition  of,  v.  737 

745 


Poke  root. 
Pott's  disease. 


GENERAL  INDEX. 


Poke  root  and  berr)-,  v.  769*  (Fig.) 

Poke  weed,  v.  769  (Fip:.) 

Poland  Spring,  v.  769* 

Polar  globules  of  the  ovum,  theories 

concerning,  v.  439 
Polar  reaction,  ii.  651 
Polarimeter,  vii.  432  (Fig.) 
Polariscope    for    the     detection    of 

sugar  in  urine,  vii.  431  (Fig.) 
Polarized  light,  action  of,  on  sarcous 

elements,  v.  64 
Poles,  electrical,  different  effects  fol- 
lowing the  application  of,  li. 
651 
Police,  sanitary  inspection  of,  vi.  270 
Poliomyelitis,  acute  anterior,  \.  500; 
vi.  547 

and   multiple  neuritis,  diagnosis, 
viii.  422 

definition,  vi.  547 

diagnosis,  vi.  548 

etiology,  vi.  547 

infantile,  vi.  547 

morbid  anatomy,  vi.  548 

paralysis  in,  v.  515 

prognosis,  vi.  548 

symptoms,  vi.  547 

treatment,  vi.  548  [513 

Poliomyelitis,  diffuse,  definition,  v. 
Poliosis  (cavitiesl,  i.  750 
Polistes,  V.  759  (Fig.) 
Politzer's  air-bag,  ii.  578  (Fig.) 

annular  knife,  vii.  369  (Fig.) 

ear-speculum,  ii.  576  (Fig.) 

method  of  inflating  the  tympanic 
cavity,  ii.  578,  591  (Fig.) 
Pollinodia,  vi.  328  (Fig.) 
Pollock  liver,  ii.  221 
Pollutions,  vi.  385 
Polo-playing  as  an  exercise,  ii.  760 
Polyaesthesia,  vi.  396 
Polyarthritis,  acute  rheumatic,  vi.  210 
Polybrachia,  vii.  26  (Fig.) 
Polychrestic  words,  viii.  518 
Polychroit,  vi.  243 
Polydactylism,  iii.  497  ;  vii.  12 (Fig.); 

viii.  555 
Polydactylus,  vii.  26 
Polygala  senega,  vi.  387  (Fig.) 
Polygalic  acid,  vi.  387 
Polygonum  bistorta,  i.  505  ;  vi.  225 

hydropiper,  i.  505 

hydropiperoides,  i.  505 

orientale,  i.  505 
Polygraphs,  vi.  527  (Fig.) 
Polyhydramnios,  vi.  19 
Polymasthus,  i.  687  ;  vii.  26 
Polymastia,  i.  687 ;  vii.  26 
Polymazia,  i.  687  ;  vii.  26 
Polymelia,  vii.  26  (Fig.) 
Polymeria,  vii.  26  (Fig.) 
Polymyositis  and  trichinosis,  differ- 
ential diagnosis,  vii.  795 
Polynesians,  cranial  capacity  of,  ii.  25 
Polyneuritis  potatorum,  v.  168 
Polyonyms,  in  anatomical  terminol- 
ogy, viii.  518,  523 
Polyopia  monophthalmica,  i.  404 
Polyphagia,  i.  296 

in  diabetes,  ii.  419 
Polypore,  giant,  iii.  280 

lobster,  iii.  280 

nut,  iii.  280 

pepper,  iii.  280 

sulphur-colored,  iii.  280 

sweet-scented,  iii.  280 

turnip,  iii.  280 
Polyporus  Berkeleyi,  iii.  280 

confluens,  iii.  280 


Polyporus  (continued)  : 

fomentarius,  iii.  283  ;  vi.  615 

frondosus,  iii.  280 

giganteus,  iii.  280 

igniarius,  i.  86  ;  ii.  717  ;  iii.  283  ; 

vi.  615 
officinalis,  i.  86  ;  ii.  717 
ovinus,  iii.  280 
poripes,  iii.  280 
suaveolens,  iii.  280 
sulphurens,  iii.  280 
varieties  of,  iii.  280 
Polypi,  aural,  ii.  611  ;  vii.  365  (Fig.) 
symptoms,  vii.  368 
treatment,  vii.  368 
varieties,  vii.  366 
cystic,  diagnosis  of,  vii.  321 
electrolysis  in  the  treatment  of,  ii. 

657 
fibro-mucous,  of  the  pharynx,  v. 

638 
intestinal,  intussusception  from  a, 

viii.  309  (Fig.) 
mucous,  in  dysentery,  ii.  555  (Fig.) 
nasal,  v.  242 

and  chronic  rhinitis,  differential 

diagnosis,  viii.  266 
reflex  cough  from,  v.  228 
of  the  antrum,  iv.  242 
of  the  conjunctiva,  ii.  807 
of  the  Eustachian  tube,  ii.  731 
of  the  external  auditory  canal,  1. 

424 
of  the  lachrymal  sac  and  canalicu- 
lus, ii.  814 
of  the  pulp  of  a  tooth,  vi.  757  (Fig.) 
of  the  uterus,  vii.  496 
rectal,  i.  284  (Fig.) 
and    intussusception,    diagnosis 
of,  viii.  322 
Polysarcia  (myxcedema),  ii.  20 
Polyscelia,  vii.  26 
Polyscope,  ii.  661 

Polytoma,  reproduction  of,  viii.  443 
Polyuria,  v.  770* 

and  glycosuria,    differential  diag- 
nosis of,  ii.  422 
diagnosis,  v.  771 
etiology,  v.  770 
pathological  anatomy,  v.  771 
prognosis,  v.  770 
symptoms,  v.  770 
treatment,  v.  771 
Poma,  viii.  161  (Fig.) 
Pomades,  ii.  309 
Pomatia  asper.sa,  vi.  488  (Fig.) 
Pomatic  fissure,  viii.  161  (Fig.) 
Pomegranate,  v.  771*  (Fig.) 
Pompholyx,  v.  772* 
Pomum  Adami,  iv.  387  ;  v.  110 
Pond  lily,  iv.  502 
Pond-water,  character  of,  vii.  709 
Pond's  sphygmograph,  vi.  528  (Pig.) 
Pons,  viii.  128  (Fig.),  187 
and  medulla,  centres  in  the,  v.  776 
diagnosis  of  local  lesions  in  the, 

V.  773*  (Fig.) 
motor  nerves  arising  from  the, 

V.  776 
motor  tract  in  the,  v.  774  (Fig.) 
sensory  nerves  arising  from  the, 

V.  779 
sensory  tract  in  the,  v.  776  (Fig.) 
tract  of  muscular  sense  in  the,  v. 

775  (Fig.) 
tracts  passing  through  the,  v.  773 
development  of,  i.  636 
fillet  in  the,  v.  775 
flexure,  viii.  112 


Pons  (continued) : 

lemniscus  in  the,  v.  775 

paralysis  in  lesions  of,  ii.  328 (Fig.) 

paralysis  in  tumors  of,  i.  673 

tumor  of,  symptoms,  i.  677 
Pons  Varolii.     See  Pons. 
Poore,  Charles  Talbot,  on  osteoclasis, 
V.  385 

on  osteotomy,  v.  389 
Poor  man's  bandage,  i.  470  (Fig.) 

herb,  iii.  799 
Pope's  operation,  v.  202 
Poplar  buds,  v.  779* 
Popliteal  artery,  anomalies  of,  i.  357 

compression  of,  i.  358 
Popliteal  lymphatic  glands,  viii.  395 
Popliteal    nerve,    external,    iv.   471 

(Fig.) 
Popliteal   veins,   anomalies   of,   vii. 

610  (Fig.) 
Popliteus  minor  muscle,  v.  51 
Popliteus  muscle,  iv.  473 

accessory,  v.  51  (Fig.) 

anomalies  of,  v.  50  (Fig.) 
Poppy,  V.  319  (Fig.) 

habitat,  v.  320 

red,  V.  780* 

secretion,  v.  320 

varieties,  v.  320 
Poppv-trash,  v.  321 
Popuiin,  V.  779 
Populus  balsamifera,  v.  98 

nigra,  v.  779 
Porcher,  F.  Peyre,  on  edible  and  poi- 
sonous fungi,  iii.  264 

on  emmenagogues,  ii.  674 

on  relations  of  the  portal  system  to 
pathology  and  therapeutics,  v. 
780 

on  the  differential  diagnosis  of  or- 
ganic valvular  diseases  of  the 
heart,  iii.  549 
Porencephalie,  v.  774 
Pork  tapeworm,  vii.  788 
Porphyridium     cruentum,     resem- 
blance of,  to  blood-cells,  1.  584 
Porphyrine,  ii.  520 
Porpoises,  brain-weight  of,  viii.  163 
Porrlgo  decalvans,  1.  124  (Fig.) 

(eczema  capitis),  ii.  636 
Porro-Muller  operation,  v.  202 
Porro-Veit  operation,  v.  202 
Porro's  operation,  v.  203 
Porta,  viii.  140  (Fig.) 

completely  circumscribed,  viii.  118 
Portal  boundaries,  viii.  142  (Fig). 
Portal  svstem,  anomalies  of  veins  of, 
vil.  611 

congestion  of,  in  valvular  heart 
disease,  iii.  585 

relations    of,    to    pathology    and 
therapeutics,  v.  780* 
Portal  vein,  anatomical  relations  of 

the,  i.  5  (Fig.) 
Porte  -  lumlere    for    photo  -  microg- 
raphy, v.  655  (Fig.) 
Porter,  vii.  780 
Porter  Springs,  v.  781* 
Porter,  William  Henry,  on  ureters, 

viii.  556 
Portio  dura  of  seventh  nerve,  ii.  327 
Portlo  mollis  of  seventh  nerve,  11.  327 
Portio  vaginalis,  cancer  of,  viii.  561 

chancre  of,  11.  63 
Portland,  Me.,  v.  782*  (Chart) 
Portland,  Ore.,  v.  782*  (Chart) 
Porto  Rico,  vil.  743 
Port  wine,  vii.  777 
Port-wine  mark,  v.  101 
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PQsition,  fcBtal,  diagnosis  of,  iv.  363  ; 

V.  274 
Post,  Abner,  on   congenital  malfor- 
mations of  the  penis,  v.  561 
on  gonorrhoea,  iii.  355 
on  herpes  progenitalis,  iii.  644 
on  impacted  calculus  in   the  ure- 
thra, vii.  892 
on  injuries  of  the  penis,  v.  564 
on  modifications  of  micturition  in 

disease,  iv.  807 
on  new-growths  of  the  penis,  v.  565 
on  phimosis,  v.  639 
on  priapism,  vi.  31 
on  stricture  of  the  urethra,  vii.  393 
Post-anal  gut,  v.  166 
Postbrachia  of  the  corpora  quadri- 

gemina,  viii.  184 
Postbrachium,  viii.  130  (Fig.) 
Postcalcarine  fissure,  viii.  153  (Fig.) 
Postcentral  gyre,  viii.  152  (Fig.) 
Postcentral  fissure,  viii.  153  (Fig.) 
Postcerebellar  veins,  viii.  240 
Postcerebral  artery,  viii.  335 

branches  of,  viii.  336 
Postcerebral  veins,  viii.  240 
Postchoroid  arteries,  viii.  235 
Postcommissure,  viii.  131  (Fig.) 
Postcommunicant  artery,  viii.  235 
Postcondyloid  emissary,  viii.  242 
Postcornu,  viii.  140  (Fig.) 
Postcornual  vein,  viii.  338 
Postcribrum    (posterior     perforated 

space)  viii.  133  (Fig.) 
Posfdural  artery,  viii.  232 
Post-epileptic  mental  state,  ii.  703 
Posterior  commissure,  viii.  131 
Posterior  horn  of  lateral  ventricle, 

viii.  140 
Postero-parietal  fissure,  viii.  156 
Postforceps,  viii.  137  (Fig.) 
Postfrontal  branch  of  the  precerebral 

artery,  viii.  234 
Postfrontal  lobe,  viii.  147  (Pig.) 
Postgeniculum,  viii.  131  (Fig.) 
Posthalamic  arteries,  viii.  335 
Posthectomy,  ii.  172 
Post-bemiplegic  chorea,  ii.  142 
Posthypophysis,  viii.  133 
Postinsula,  viii.  160  (Fig.) 
Post-mortem  changes,  ii.  387 
Post-mortem  examinations,  v.  783* 
(Fig.) 
external  inspection,  v.  784 
general  considerations,  v.  783 
law  of,  V.  793* 
method  of  making,  v.  784 
of  the  brain,  v.  789 
of  the  genital  organs,  v.  788 
of  the  heart,  v.  786 
of  the  lungs,,  V.  786 
of  the  spinal  cord,  v.  791 
of  the  spleen,  v.  787 
of  the  stomach  and  intestines,  v. 787 
of  the  urinary  tract,  v.  787 
opening  the  abdomen,  v.  787 
opening  the  thorax,  v.  785 
synonyms,  v.  783 
veterinary,  vii.  641  (Fig.) 
cattle,  vii.  649 
field  autopsies,  vii.  650 
general  inspection,  vii.  642 
horse,  vii.  641 
primary  incision,  vii.  643 
records  of  autopsies,  vii.  651 
small  animals,  vii.  641,  650 
truck  for,  vii.  641 
Post-mortem  rise  of  temperature,  iii. 
595 


Post-mortem  wounds,  ii.  515* 
Postoblongata,  viii.  133  (Fig.) 
compared  with  myel,  viii.  124 
dorso-mesal  column  of,  viii.  125 
Postoccipital  fovea,  viii.  153  (Fig.) 
Postoperculum,  viii.  161  (Fig.) 
Postoptic  ganglia,  viii.  176 
Postparietal  branch  of  the  medicere- 

bral  artery,  viii.  335 
Postparoccipital    fissure,     viii.     152 

(Fig.) 
Post-partum  changes  in  the  uterus, 

viii.  572 
Post-partum  haemorrhage,  iv.    347  ; 

vi.  73 
compression  of  the  abdominal  aor- 
ta in,  i.  358 
Post-partum  regeneration  of  mucosa 

uteri,  ii.  393  (Pig.) 
Post-partum  shock,  vi.  70 
Postpeduncle,  viii.  138  (Pig.) 
Postperforant  vein,  viii.  238 
Postramus   of  arbor,  viii.  137  (Fig.) 
Postsemilunar  lobe    of  cerebellum, 

viii.  126  (Fig.) 
Posture,  diagnostic   significance  of, 

V.  684 
in  the  treatment  of  retroversion  of 

the  uterus,  vii.  452  (Fig.) 
Postvermis  of  cerebellum,  viii.  137 

(Fig.) 
Potain's  aspirator,  i.  389  (Fig.) 
mixer  for  blood-counting,  iii.  687 
(Fig.) 
Potash,  caustic,  ii.  5  ;  v.  793 

germicidal  action  of,  iii.  326 
Potassa,  v.  793 
cum  cake  (Vienna  paste),  ii.  5  ;  v. 

793 
sulphurated,  vi.  681 
Potassic  acetate,  v.  794 
arsenite,  i.  343 
boro-tartrate,  v.  795 
carbonate,  acid,  v.  793 

normal,  v.  793 
chlorate,  v.  796 
citrate,  normal,  v.  794 
cyanide,  ii.  350 
hydroxide,  v.  793 
iodide,  iv.  203 
nitrate,  v.  795 
nitrite,  v.  190 
permanganate,  iv.  638 
tartrate,  acid,  v.  795 

normal,  v.  795 
sulphate,  normal,  v.  795 
sulphite,  normal,  vi.  683 
Potassio-ferric  tartrate,  iv.  337 
Potassio-sodic  tartrate,  v.  794 
Potassio-sulphate  of  aluminium,  i.l26 
Potassium,  v.  792* 
acetate,  v.  794 

germicidal  action  of,  iii.  326 
and  sodium  tartrate,  iv.  459  ;  vi.  102 

as  a  cholagogue,  ii.  110 
arsenite,  antiseptic  efficacy  of,  i. 
255 
germicidal  action  of,  iii.  336 
bicarbonate,  v.  793 
bichromate,  ii.  154 
antiseptic  efficacy  of,  i.  354 
germicidal  action  of,  iii.  336 
binoxalate,  v.  441 
bitartrate,  v.  795  ;  vi.  102 
bromide,  i.  697 

as  a  motor  depressant,  v.  37 
as  an  emmenagogue,  ii.  678 
carbonate,  v,  793 
^    antidotal  value  of,  i.  343 


Potassium  (continued) : 
chlorate,  v.  796 
germicidal  action  of,  iii.  326 
poisoning  by,  v.  796 
chromate,  germicidal  action  of,  iii. 

336 
citrate,  v.  794 

diaphoretic  action  of,  ii.  425 
cyanide,  ii.  350 
antiseptic  efficacy  of,  i.  354 
disposition  of,  in  the  body  after 
absorption,  v.  765 
ethylate,  use  of,  as  a  caustic,  ii.  6 
ferrocyanide,    antidotal  value  of, 
'         i.  243 
general    medicinal    properties    of 

compounds  of,  v.  793 
hypophosphite,  iii.  799 
indoxylsulphate,  v.  362  ;  vii.  416 
in  urine,  vii.  420 
iodide,  iv.  303 
antiseptic  efficacy  of,  i.  255 
germicidal  action  of,  iii.  336 
iodohydrargyrate  of,  iv.  748 
medicinally  used  compounds  of,  v. 

792 
myronate,  v.  76 
nitrate,  v.  795. 

germicidal  action  of,  iii.  826 
poisoning  by,  v.  796 
nitrite,  v.  190 

permanganate,  antidotal  action  of, 
to  crotalus  venom,  viii.  450 
antiseptic  efficacy  of,  i.  254 
as  a  deodorant,  ii.  406 
as  an  emmenagogue,  ii.  677 
germicidal  action  of,  iii.  326 
in  antiseptic  surgery,  i.  264 
poisoning  by,  iv.  639 
salts,  diuretic  action  of,-  ii.  532 
skataxyl  sulphate,  vii.  415 
sulphate,  v.  795 
sulphite,  vi.  682 
tartrate,  v.  795 
tartrate  of  iron  and,  iv.  237 
Potato,  i.  486 
starch  of,  vi.  618  (Fig.) 
sweet,  iv.  236 
Potato-cultures,  iv.  771  (Fig.) 
Potato-paste  as  a  culture  medium,  iv. 

772 
Potential  cauteries,  ii.  4 
Potentilla  sylvestris,  vi.  152 
Potter,  William  Henry,  on  teeth,  vi. 

741 
Potters,  diseases  of,  v.  280 
Pott's  boss,  V.  202 
Pott's  disease,  v.  796*  (Fig.) 
abscess  in,  v.  801  ;  vi.  532 
and  hip  disease,  diagnosis,  viii.  850 
and   non-inflammatory    curvature 
of  the  spine,  diagnosis  of,  iv. 
331 
and  sacro-iliac  disease,  differential 

diagnosis,  vi.  341 
and  spinal  neuromimesis,  diagno- 
sis of,  V.  174 
apparatus  for,  v.  371  (Fig.) 
arthropathies  in,  i.  373 
attitude  in,  v.  799 
cervical,  v.  131 

compression  myelitis,  viii.  487 
course,  v.  802 
definition,  v.  796 
deformity  in,  v.  801 
diagnosis,  v.  803 
dislocation  of  clavicle  in,  ii.  178 
etiology,  v.  797 
faulty  appliances,  v.  811 
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Pott's  disease  (continued) : 

Precerebellar  veins,  viii.  240 

Pregnancy  (continued) : 

hammocli-suspension  in  the  appli- 

Precerebral artery,  viii.  233 

treatment    of,   when  complicated 

cation    of    a    plaster-of-Paris 

Precerebral  vein,  viii.  338 

with  cancer  of  the  cervix  uteri, 

jacket,  iii.  484  (Fig.) 

Prechoroid  branches  of  the  carotid 

viii.  566 

literature  of,  v.  812 

artery,  viii.  234 

uterine  disease  during,  vi.  18 

localization  of,  v.  798 

Precipitation     in     medicinal     com- 

uterine displacements  during,  vi.  16 

pain  in,  v.  456,  800 

pounds,  iv.  8 

varicose  veins  in,  vi.  13 

paralysis  in,  v.  800 

Precocity,  sexual,  vi.  69 

Prehypophysis,  viii.  133 

pathological  anatomy,  v.  797 

Precommissure,  viii.  136  (Fig.),  174 

Preinsula,  viii.  160  (Fig.) 

prognosis,  v.  805 

Precommun leant    artery,    viii.    131 

Prelum  abdominale,  ii.  429 

symptoms,  v.  798 

(Fig.),  333 

Preoccipital  fovea,  viii.  152  (Fig.) 

synonyms,  v.  796 

Precondyloid  emissary,  viii.  343 

Preoperculum,  viii.  161  (Fig.) 

termination,  v.  803 

Precornu,  viii.  140  (Fig.) 

Preoptic  aVtery,  viii.  236 

treatment,  v.  806 

Precornual  veins,  viii.  339 

Preparietal    branch     of    the    medi- 

by  braces,  v.  808 

Precuneal  fissure,  viii.  153  (Fig.) 

cerebral  artery,  viii.  235 

by  plaster  jackets,  v.  807 

Precuneal  gyre,  viii.  152  (Fig.) 

Preparoccipital  fissure, viii.  152  (Fig.) 

by  recumbency,  v.  806 

Precuneus,  methods  of  locating  the, 

Prepeduncle,  viii.  128  (Fig.) 

by  suspension,  v.  807 

viii.  306 

Prepedunculus,  viii.  186 

constitutional,  v,  811 

Predural  arteries,  viii.  232 

Preperforant  arteries,  viii.  234 

treatment  of  abscesses,  v.  811 

Preforceps,  viii.  137  (Fig.) 

Preperforant  veins,  viii.  238 

treatment  of  paralysis  in,  v.  811 

Prefrontal  branch  of  the  precerebral 

Prepetrosal  sinus,  viii.  241 

Pott's  fracture,  v.  202 

artery,  viii.  234 

Prepuce,  ii.  172 

Pott's  gangrene,  v.  203 

Prefrontal  lobe,  viii.  147  (Fig.) 

concretions  of,  ii.  359 

Pott's  paraplegia,  v.  515  ;  viil.  487 

Pregeniculatum  of  the  brain,  viii.  174 

condyloma  of,  ii.  360  (Fig.) 

potassium  iodide  in,  viii.  491 

Pregeniculum,  viii.  131  (Fig.) 

imperforate,  ii.  173 

Poultices,  iii.  196  ;  iv.  698 ;  viii.  437'* 

Pregnancy,  vi.  1*  (Pig.) 

Preramus  of  arbor,  viii.  127 

charcoal,  viii.  428 

acute  infectious  diseases  during, 

Presbyopia,  i.  51  ;  vi.  32* 

earth,  ii.  623 

vi.  14 

Prescapular   lymphatic   gland,  viii. 

flaxseed,  viii.  .437 

albuminuria  of,  vi.  13 

394  (Fig.) 

indications  for,  viii.  437 

anaemia  in,  vi.  13 

Prescribing  by  weight  or  measure. 

limited  use  of,  viii.  428 

and  ovarian  cysts,  differential  di- 

vii. 732 

linseed,  viii.  427 

agnosis  of,  V.  425 

Prescription,  composing  of  a,  vi.  25 

material  for,  viii.  427 

anomalies  of  the  cord,  vi.  23 

computing  of  amounts  in  a,  vi.  25 

starch,  viii.  427 

blindness  in,  i.  537 

declensions  of  Latin  words  used  in 

tobacco,  viii.  428 

cardiac  disease  from,  vi.  14 

a,  vi.  29 

yeast,  iii.  196  ;  viii.  39,  428 

cervical,  i.  26 

expressing  of  a,  vi.  27 

Poulticing  the  drum-membrane,  ii. 

changes  caused  by,  vi.  2 

measure  of  individual  doses,  vi.  26 

581 

chorea  in,  ii.  140  ;  vi.  14 

■weights  and  measures  in,  vii.  733 

Poultry-keeping,  nuisance  from,  vii. 

chronic  infectious  diseases  during, 

words  and  phrases  used  in  writing 

193 

vi.  15 

a,  vi.  28 

Poimce,  vi.  257 

condyloma  in,  ii.  361 

Prescription  writing,  vi.  24'* 

Pound,  varying  value  of,  in  different 

cramps  in,  ii.  319 

Presemilunar    lobe    of   cerebellum. 

countries,  vii.  727 

cystic  moles,  vi.  30 

viii.  126  (Fig.) 

Poupart's   ligament,    i.   11  ;   iii.   392 

decidual  endometritis,  vi.  21 

Presentation  and  position,  fcetal,  dis- 

(Fig.) 

decidualjhsemorrhage,  vi.  21 
derivaticm  of  the  word,  vi.  3 

tinction  between,  iv.  355 

anatomical  relations  of,  i.  3 

breech,  management  of,  iv.  326 

the  groin  above,  iii.  387  (Fig.) 

diagnosis  of,  vi.  5 

mechanism  of  labor  in,  iv.  360 

the  groin  below,  iii.  392  (Fig.) 

by  palpation,  v.  373 

(Fig.) 

Powder,  a  form  of  medicine,  iv.  699 

different  al  diagnosis  of,  vi.  10 

brow,  management  of,  iv.  326 

aromatic,  i.  783  ;  ii.  168 

diseases  of  the  amnion,  vi.  19 

mechanism  of  labor  in,  iv.  360 

compound  chalk,  i.  746 

diseases  of  the  chorion,  vi.  30 

face,  management  of,  iv.  336 

compound  effervescing,  iv.  459  ;  v. 

diseases  of  the  ovum,  vi.  19 

mechanism  of  labor  in,  iv.  358 

794 

diseases  of  the  placenta,  vi.  21    • 

(Fig.) 

of  jalap,  iv.  236 

diseases  of  the  sexual  organs,  vi. 

foetal,  diagnosis  of,  iv.  363 

of  licorice,  vi.  389 

16 

hj  palpation,  v.  274 
occipito-posterior,  management  of. 

of  morphine,  v.  325 

duration  of,  vi.  2 

of  rhubarb,  iv.  460  ;  vi.  324 

effect  of  traumatisms  upon,  vi.  15 

,  iv.  330 

Powder,  Dover's,  v.  325 

epilepsy  in,  vi.  14 

shoulder,  management  of,  iv.  339 
mechanism  of  labor  in,  iv.  361 

for  the  skin,  ii.  309 

extra-uterine,  i.  24 ;  ii.  775.     See 

James's,  i.  244 

also  Extra-uterine  pregnancy. 

(Fig.) 

of  hypophosphites  with  pepsin,  v. 

hernia  of  the  uterus  during,  vi.  18 

transverse,  management  of,  iv.  339 

448 

hydreemia  in,  vi.  12 

vertex,  mechanism  of  labor  in,  iv. 

Tully's,  V.  335 

hygiene  of,  vi.  11 

356  (Fig.) 

Practise,  license  to,  v.  673 

hyperemesis  of,  vi,  12 

Preserves  colored  by  copper  salts,  ii. 

Precordial  fright,  vi.  397 

hysteria  in,  vi.  14 

391 

Prague  method  of  delivery  of  the 

influence  of,  in  epilepsy,  ii.  705 

Pressure,  atmospheric,  ii.  186 

head,  iv.  338  (Fig.) 

jaundice  during,  vi.  15 

effects  of  changes  in,  on  the  circu- 

of extraction  after  version,  vii.  637 

mental  derangement  in,  iv.  130 

lation,  ii.  170 

(Fig.) 

mucosa  uteri  during,  ii.  390  (Fig.) 

intra-articular,  effects  of  traction 

Prairie  itch,  vi.  1* 

multiple,  vi.  5 

upon,  ii.  774 

Prairie  rattlesnake,  vi.  166  (Fig.) 

diagnosis  of,  vi.  9  (Fig.) 

sense  of,  test  for,  i.  85;   vi.  391 

Prayer-beads,  iv.  253 

pathology  of,  vi.  12 

(Fig.) 

Pray's  test  letters,  v.  203 

professional  care  during,  vi.  11 

Pressure-sores,  ii.  394 

Prebasal  veins,  viii.  338 

relaxation  of  pelvic  joints  in,  vi. 

Presternal  muscle,  v.  42  (Fig.) 

Prebrachia  of    the  corpora  quadri- 

14 

Preston  smelling  salts,  ii.  308 

gemina,  viii.  184 

renal  affection  of,  iv.  284 

Presylvian  fissure,  viii.  152  (Fig.) 

Prebrachium,  viii.  130  (Fig.) 

skin  diseases  in,  vi.  14 

Prethalamic  artery,  viii.  235 

Precentral  fissure,  viii.  153  (Fig.) 

stenosis  of  the  umbilical  vessels, 

Pretracheal  space,  blood-vessels  of, 

Precentral  gyre,  viii.  152  (Fig.) 

vi.  22 

vii.  168  (Fig.) 
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Prevermis  of   cerebellum,  viii.    127 
(Fig.) 

Prevertebral  muscles,  anomalies  of, 
V.  40 

Priapism,  vi.  31* 
after  circumcision,  treatment  of,  ii. 
174 

Prickle  cells,  ii.  711  (Fig.) 

Prickly  ash,  1.  383 

Prickly  heat,  v.  1 

Primitive  band  of  a  nerve,  v.  148 
dislocations,  ii.  481 
optic  vesicles,  ii.  -781 
streak,  i.  301  (Fig.),  530 
formation  of  the,  iii.  171  (Fig.) 

Prince,    Morton,    on    thought-trans- 
ference or  telepathy,  vii.  79  • 

Prince's  feather,  i.  505 

Prince's  operation,  v.  303 

Prince's  pine,  v.  690  (Fig.) 

Princess  water,  ii.  308 

Principal  meridians,  i.  53 

Principal  points,  in  refraction,  i.  41 

Prinos  verticillatus,  i.  105 

Printers,  diseases  of,  v.  380 

Prionidus  cristatus,  v.  753 

Prisons,  sanitary  inspection  of,   vi. 
370 

Pritchard's  method  of  gold  staining, 
iii.  680 

Privileged    communications    of  pa- 
tient to  physician,  ii.  733 

Privy-pits  and  privy-vaults,  vi.  407, 
418 
disinfection  of,  ii.  480 

Pro-amniou,  vi.  31*  (Fig.) 

Probe  for  aural  examinations,  ii.  577 

(Fig.) 
uterine,  use  of,  iii.  420  (Fig.) 
Processes,  ciliary,  iv.  214 
Processus  folianus,  vii.  338  (Fig.) 
Proctitis,  iv.  186 

treatment  of,  ii.  437 
Proctotomy,  i.  381  (Fig.) 
Proencephalocele,  ii.  683 
Proencephalon,  i.  655  ;  ii.  781  (Fig.) 
Professional  neuroses,  vi.  32*  (Fig.) 
definition,  vi.  33 
forms,  vi.  33 
history,  vi.  33 
writers'  cramp,  vi.  33 
Professors,  brains  of,  should  be  ex- 
amined, viii.  163 
Profunda  artery,  inferior,  anomalies 
of,  i.  353 
superior,  anomalies  of,  i.  353 
Profunda  cerebri  artery,  viii.  235 
Profunda   femoris   artery,  viii.   543 
(Fig.) 
anomalies  of,  i.  356 
Prognathous  skulls,  iii.  3 
Prognosis  of  disease  in  infancy,  iv.  17 
Progressive  bulbar  paralysis,  vi.  573 

(Fig.) 
Progressive  muscular  atrophy,  elec- 
tricity in,  ii.  654 
infantile,  vi.  579 
juvenile,  vi.  578  (Fig.) 
massage  in,  iv.  659 
peroneal  type,  vi.  580 
spinal,  etiology,  vi.  569 

pathological  anatomy,  vi.  573 
prognosis,  vi.  573 
symptomatology,  vi.  569 
treatment,  vi.  572 
Prolapse  of  the  intestine  in  artificial 
anus,  ii.  249 
of  the  rectum,  i.  272  (Fig.) 
of  the  uterus,  viii.  578 


Prolapsus     cerebri,     distinct    from 

hernia  cerebri,  viii.  245 
Promontory  of  the  cochlea,  ii.  563 

(Fig.) 
Pronation,  lengthening  of  arm  in,  ii. 

647  (Fig.) 
Pronator  pedis,  v.  51 
Pronator  quadratus,  anomalies  of,  v. 

46  (Fig.) 
Pronator  radii  teres,  anomalies  of,  v. 

45 
Pronephros,  development  of  the,  iii. 

179 
Pronuclei,  fusion  of  the,  iv.  7  (Fig.) 
Pronucleus,  male,  formation  of,  iv. 

5  (Fig.) 
Propenylic  alcohol,  iii.  349 
Propeptone  in  urine,  vii.  421,  426 
Propylamine,  vi.  89 

not  trimethvlamine,  vii.  253 
Prosencephal'ii.  321  ;  viii.  134  (Fig.) 
Prosencephalon,    ii.   321  ;    viii.    134 
(Fig.) 
development  of,  i.  638 
Prosoccele,  viii.  140  (Fig.) 
Prosodiencephal,  viii.  130 
Prosopalgia,  iii.  16 
Prosoterma,  viii.  132  (Fig.) 
Prostate  gland,  vi.  39*  (Fig.) 
calculi  of,  ii.  259  ;  vi.  52 
hypertrophy  of,  vi.  44 
condition  of  the  urine  in,  vi.  46 
diagnosis,  vi.  47 
etiology,  vi.  44 
hsematuria  in,  vi.  47 
natural  history,  vi.  45 
operative  treatment  of,  vi.  50 
pathology,  vi.  44 
physical  examination,  vi.  47 
symptomatology,  vi.  45 
treatment,  vi.  48 
vesical  calculus  resulting  from, 
vi.  46 
inflammation  of,  vi.  40.     See  also 

Prostatitis. 
injuries  and  wounds  of,  vi.  40 
lymphatic  vessels  of,  viii.  398 
malfoi'mations  of,  vi.  39 
myoma  of,  v.  81 

outgrowths    of,    removal    of,    by 
suprapubic  operation,  viii.  505 
physiology,  vi.  39 
•shot-wounds  of  the,  viii.  6 
structures  covering  the,  v.  591 
tumors  of,  vi.  51 
Prostatitis,  acute,  vi.  40 
and  cystitis,  diagnosis  of,  i.  513 
chronic,  vi.  41 
in  gonorrhoaa,  iii.  363 
Prostatome,  vi.  50  (Fig.) 
Prosthesis,  i.  375,  376 
Protagon,  i.  550,  617  ;  v.  150 
Protamoeba,    reproduction   of,    viii. 

443 
Proteid  metabolism,  v.  263 
Proteids,  circulating,  v.  268 
changes  of,  during  digestion,  ii.  454 
glycosuria  caused  by  error  in  di- 
gestion of,  ii.  418 
morphotic,  v.  263 
Prothesis,  i.  375,  376 

oculi,  i.  875 
Protococcus,  zoospores  of,  viii.  443 

(Fig.) 
Protopine,  v.  332 
Protoplasm,  i.  500  ;  vi.  52* 
granules,  streaming  movements  of, 

ii.  15 
transformations  of,  ii.  14 


Proto-vertebrse,  ii.  223  ;  iii.  176 
Protozoa  in  dysentery,  vi.  841 

in  malaria,  vi.  341 
Proud  flesh,  iii.  881 
ProvertebrEE,  v.  69 
Proximad    and    proximal,    use    of 

terms,  viii.  536 
Prudden,  T.  Mitchell,  on  cartilage, 
i.  784 

on  cells,  ii.  13 

on  connective  tissue,  ii.  270 

on  endothelium,  ii.  689 

on  epithelium,  ii.  709 

on  fat-tissue,  iii.  44 

on  histology  of  bone,  i.  598 

on  protoplasm,  vi.  52 
Prune,  vi.  53* 

Prune-juice  expectoration,  ii.  815 
Prunus  amygdalus,  i.  118  (Fig.) 

domestica,  vi.  53 

institia,  vi.  52 

laurocerasus,  iv.  457 

nana,  i.  120 

serotina,  ii.  79 

virginiana,  ii.  79 
Prurigo,  vi.  58*  (Fig.) 
Pruritus,  vi.  54*,  396 

ani,  i.  285 

auris,  i.  449 

genitalium,  vi.  54 

hiemalis,  vi.  54 

localis,  vi.  54 

palmaris  et  plantaris,  vi.  54 

pudendi  muliebris,  vi.  54 

universalis,  vi.  54 

vulvae,  vii.  692 

warm  baths  for  the  relief  of,  i.  478 
Prussian  blue  for  staining,  iii.  681 
Prussic  acid,  ii.  79  ;   iii.  788*.     See 

also  Hydrocyanic  acid. 
Psalterium,  viii.  139 
Psammoma  involving  the  auditory 
and  facial  nerves,  i.  441 

of  the  optic  nerve,  ii.  812 
Pseudaconine,  i.  67 
Pseudaconitine,  i.  67 
Pseudamnesia,  iv.  709 
Pseudarthrosis,  iii.  243 

causes  of,  iii.  243 

from  interposition  of  a  bony  frag- 
ment, V.  127  (Fig.) 

from  necrosis,  v.  137  (Fig.) 

treatment,  iii.  243 
Pseudencephaiians,  i.  654 
Pseudo-cephalocele,  viii.  246 
Pseudocoelc,  viii.  137  (Fig.) 
Pseudo-croup,  iv.  410 
Pseudocyesis,  ii.  74 

and  ovarian  cysts,  differential  di- 
agnosis, V.  425 
Pseudo-glioma,  ii.  811 
Pseudo-hsematemesis,  iii.  449 
Pseudo-hypertrophic    paralysis,    vi. 

575  (Fig.) 
Pseudo-jervine,  iii.  604 
Pseudoleuksemia,  iii.  691  (Fig.).    See 

also  Hodgkin's  disease. 
Pseudo-membranous    laryngitis,    ii. 

340 
Pseudo-meningocele,  definition,  viii. 

245 
Pseudo-morphine,  v.  333 
Pseudo-myxoma  peritonei,  v.  430 
Pseudnpelletierine,  v.  773 
Pseudopodia,  ii.  15 
Pseudotabes,  v.  168 
Pseudoxanthine,  vi.  64 
Psoas  abscess,  i.  13  ;  v.  801,  804-  vi. 
533 
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Psoas  contraction  in  Pott's  disease, 

Pubes  (continued) : 

Pulse  (continued)  : 

V.  804 

spine  of  the,  as  an  anatomical  land- 

individual peculiarities  of  the,  vi 

Psoas  magnus,  anomalies  of,  v.  48 

mark,  i.  3 

89 

Psoas  parvus,  anomalies  of,  v.  49 

Public  health.     See  Health  laws. 

influence  of  respiration  upon,  vi.  89 

Psoriasis,  vi.  55* 

Publicans,  diseases  of,  v.  281 

infrequency  of,  iii.  565 

anatomy  of,  vi.  56 

Puccoon,  yellow,  vi.  360 

instruments  for  obtaining  graphic 

and  dermatitis  exfoliativa,  differ- 

Pudendal hernia,  iii.  627 

representation  of  the,  vi.  535 

ential  diagnosis  of,  ii.  409 

Pudendal  vein,  external,  viii.  537 

(Fig.) 

and  eczema,  differential  diagnosis 

Pudic  artery,  external,  viii.  543 

intermittent,  vi.  93 

of,  ii.  634 

internal,  v.  591 

irregularity  of,  ii.  90 

and  lupus,  diagnosis,  iv.  609 

anomalies  of,  i.  355  (Fig.) 

large,  vi.  86 

arsenic  in,  i.  342 

Puering  skins,  vii.  301 

local  differences  in  the,  vi.  98 

definition,  vi.  55 

Puerperal  condition,  vi.  70* 

long,  vi.  86 

diagnosis,  vi.  55 

complications  of,  vi.  73 

mode  of  taking  tracings  of  the,  vi. 

etiology,  vi.  55 

food  during,  vi.  72 
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prognosis,  vi.  57 

sudden  death  in  the,  vi.  78 

of  high  tension,  vi.  91 

(so  called)  of  the  tongue,  vii.  109 

Puerperal  eclampsia,  vi.  78 

of  the  aged,  vi.  89 

treatment  of,  vi.  56 

Puerperal  fever,  vi.  74,  80* 

palpation  of  the,  vi.  84 

Psychiatry,  nosological  systems  of. 

definition,  vi.  80 

quick,  vi.  86 

iv.  43 

etiology,  vi.  80 

Quincke's,  v.  202 

Psychic  blindness,  ii.  29 

influence  of  race  and  nationality 

relation  of,  to  fever,  iii.  68 

deafness,  ii.  30 

upon,  viii.  438 

short,  vi.  86 

disturbances  in  dyspepsia,  ii.  458 

micrococcus  of,  ii.  283 

slow,  iii.  565  ;  vi.  86 

impotence,  iv.  4 

nature  of,  vi.  74 

small,  vi.  86 

symptoms  of  tumor  of  the  brain, 

pathology,  vi.  75,  80 

soft,  vi.  87 

i.  669 

prophylaxis,  vi.  76,  83 

tension  of,  vi.  86 

Pterion,  viii.  205  (Fig.) 

symptoms,  vi.  75,  80 

value  of,  in  diagnosis  of  aneurism. 

Pteris  aquilina,  reproduction  of,  viii. 

treatment,  vi.  76,  83 

ii.  90 

444 

Puerperal  mania,  vi.  79 

venous,  vi.  98* 

Pterocarpus  erinaceus,  iv.  812 

Puerperal  pysemia  without  peritoni- 

Pulse-curve, anacrotic,  vi.  85 

indicus,  iv.  312 

tis.  V.  538 

basal  point,  vi.  85 

marsupium,  iv.  312  ;  vi.  390 

Puerperal  scarlatina,  vi.  314 

diastolic  notch,  vi.  85 

santalinus,  iv.  313  ;  vi.  294,  390 

Puff-adder,  vi.  173 

dicrotic  elevation,  vi.  85 

senegalensis,  iv.  312 

Puff-ball,  iii.  373  (Fig.),  281 

in  different  arteries,  vi.  88 

Pterygium,    ii.  399  (Fig.);   vi.   57* 

Pug-nose,  V.  218 

measuring  the,  vi.  87 

(Fig.) 

Pulaski  alum  springs,  vi.  82* 

normal,  vi.  85 

crassum,  vi.  58 

Pulex  irritans,  v.  755 

Pulse-rate,  vi.  84 

malignum,  vi.  58 

penetrans,  ii.  30  ;  vi.  -83* 

morbid  changes  in  the,  vi.  94 

pathogenesis,  vi.  58 

Pulga  seeds,  ii.  340 

Pulse-wave,  catacrotic  elevations,  vi. 

pingue,  vi.  58 

Pullna,  vi.  83* 

86 

tenue,  vi.  58 

Pulmonaria  officinalis,  i.  606  ;  iv.  605 

velocity  of,  vi.  84 

treatment,  vi.  59 

Pulmonary  artery,  vii.  71 

Pulsus  alternans,  vi.  93 

Pterygoid  nerve,  external,  ii.  327 

Pulmonary  branches  of  the  pneumo- 

bigeminus,  vi.  93 

internal,  ii.  327 

gastric  nerve,  ii.  331 

caprizans,  vi.  91 

Pterygoideus      externus       muscle. 

Pulmonary    diseases.      See    Lungs, 

celer,  vi.  86 

anomalies  of,  v.  36 

Phthisis,    Pneumonia,    Tuber- 

deficiens, vi.  93 

Pterygoideus       proprius       muscle. 

culosis. 

differans,  vi.  93 

anomalies  of,  v.  36  (Fig.) 

climate  suitable  for  the  treatment 

durus,  vi,  87 

Pterygo-palatine  processes,  iii.  4 

of,  iii.  533 

intercidens,  vi.  93 

Pterygo-pharyngeus  muscle,  v.  40 

Pulmonary  veins,  vii.  71 

intercurrens,  vi.  93 

Pterygo-spinosus  muscle,  v.  36 

anomalies  of,  vii.  604 

intermittens,  vi.  93 

Ptomaine^,  iv.  758 ;  vi.  60* 

Pulmonata,  vi.  487 

magnus,  vi.  86 

cadaveric,  ii.  334 

Pulmonic  orifice,  diseases  at  the,  iii. 

mollis,  vi.  87 

chemico-legal  considerations,  vi.  66 

588 

paradoxus,  vi.  94 

formed    during    putrefaction    of 

Pulsatilla,  vi.  83*  (Fig.) 

parvus,  vi.  86 

muscular  tissue  and  internal 

as  an  eramenagogue,  ii.  676 

rarissimus,  vi.  95 

organs  of  mammals,  vi.  61 

Pulsation,   cardiac,   irregularity  of, 

tardus,  vi.  86 

from  cheese,  vi.  63 

ii.  90 

trigeminus,  vi.  93 

from  putrid  fish,  vi.  63 

normal  venous,  vi.  98 

Pulvinar  of  the  optic  thalamus,  vii. 

from  putrid  gelatine,  vi.  64 

pathological  venous,  vi.  98 

49  (Fig.) 

historical,  vi.  60 

Pulse,  i.  564;  vi.  84*  (Fig.) 

Pulvis,  iv.  699.     See  also  Powder. 

in  septic£emia,  ii.  284  ;  vi.  403 

altered  rhythm  of,  vi.  93 

Pumpkins,  ii.  235 

of  Asiatic  cholera,  vi.  65 

amplitude  of,  vi.  86  ■ 

Pumpkin-seed,  vi.  99* 

of  tetanus,  vi.  65 

anacrotic  elevations  of,  vi.  93 

Puncta  dolorosa  in  facial  neuralgia. 

of  t3'phus  fever,  vi.  65 

bibliography,  vi.  98 

iii.  17 

pathogenic,  vi.  65 

catacrotic  elevations,  vi.  86 

Punctum  lachrymale,  affections  of. 

Ptosis  palpebrse  superioris,  ii.  790 

celerity  of,  vi.  86 

causing  stillicidium,  iv.  368 

from  paralysis  of  third  nerve,  ii.  325 

changes  in,  in  epilepsy,  ii.  703 

remotum,  v.  82 

Ptyaline,  ii.  451 

in  thoracic  aneurism,  i.  223 

Pungent,  milk-mushroom,  iii.  383 

Plyalism,  vi.  251 

compressibility  of,  vi.  85 

Punica  granatum,  v.  771  (Fig.) 

mercurial,  vi.  252 

condition  of,  in  coma,  ii.  253 

Punicin,  ii.  248 

Puberty,  vi.  69* 

Corrigan's,  ii.  86 

Punico-tannic  acid,  v.  772 

changes  occurring  at,  vi.  69 

dicrotic,  vi.  90 

Punta  Rasa,  Fla.,  vi.  99*  (Chart) 

early,  vi.  69 

hard,  vi.  87 

Pupa,  ii.  518 

insanity  of,  iv.  124 

in  diabetes,  ii.  419 

Pupil,   artificial,  iridectomy  for,  iv. 

neuralgia  at  the  period  of,  v.  154 

in  disease  of  the  arteries,  vi.  93 

209 

Pubes,  V.  554 

in  infants,  iv.  11 

iridotomy  for,  iv.  313 

dislocation  of  femur  on  the,  ii.  507 

in  jaundice,  iv.  239 

changes  in,  in  general  paresis,  iv. 

(Fig.) 

in  valvular  heart  disease,  vi.  91 

108 
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Psoas  contraction, 
dulckening. 

Pupil  (continued)  : 

Pus-cells  (continued) : 

Pyramid  tract,  viii.  188 

condition  of,  in  coma,  ii.  253 

micro-organisms  not  necessary  for 

Pyramidalis  muscle,  anomalies  of,  v. 

contractions  of  the,  i.  49 

the  formation  of,  iv.  28 

53 

action  of  third  nerve  in,  vii.  59 

Pus-poison,  iv.  28 

Pyramis  of  the  cerebellum,  viii.  137 

difference  in  size  of,  in  thoracic 

Pustular  eczema,  ii.  633 

(Fig-) 

j           aneurism,  i.  231 

Pustule,  malignant,   i.   237*  (Fig.). 

vestibuli  of  labyrinth,  ii.  562 

•    dilatation    of,   from  paralysis    of 

See  Anthrax. 

Pyrethrin,  v.  536 

third  nerve,  ii.  325 

Putamen,  viii.  135  (Fig.) 

Pyrethrum,  v.  536 

in  choroiditis,  ii.  149 

of  the  lentioularis,  viii.  172 

carneum,  v.  536 

displacement  of,  iv.  211 

Putnam,   J,    Pickering,   on  general 

cinerariaefolium,  v.  536 

drugs  which  contract  the,  v.  97 

principles  of  house-plumbing. 

Pyrethrum  roseum,  v.  536 

drugs  which  dilate  the,  v.  78 

iii.  426 

Pyrexia,  iii.  65 

exclusion  of,  iridectomy  for,  iv.  211 

on  neuralgia,  v.  153 

cold  bath  in,  ii.  230 

influence  of  tobacco  upon,  viii.  558 

on  neurasthenia,  v.  160 

in  typhoid  fever,  treatment  of,  iii. 

lighting  up  of  the,  v.  299 

Putrefaction,  vi.  109* 

90 

occlusion  of,  electricity  in,  ii.  654 

as  a  sign  of  death,  ii.  388 

water  treatment  of,  i.  464 

paralysis  of  sphincter  of,  ii.  797 

bibliography  of,  vi.  113 

Pyriformis  muscle,  anomalies  of,  v. 

size  of,  i.  49 

conditions  of,  vi.  110 

48 

Pupilloscopy,  v.  813 

hygienic  aspects  of,  vi.  113 

Pyrmont,  vi.  116* 

Pupipara,  v.  753 

pancreatic,  ii.  467 

Pyroacetic  ether  or  spirit,  i.  58 

Purgatives,  or  cathartics,  vi.  100* 

Putrescine,  vi.  61 

Pyrocatechin  in  urine,  vii.  415 

by  enema,  ii.  691 

Putrid  fever,  iii.  95 

Pyrogallic  acid,  vi.  117* 

contraindications  to,  vi.  105 

Putzel,  Leopold,  on  acute  and  chronic 

in  the  treatment  of  simple  chancre. 

dangers  of,  in  Intussusception,  viii. 

myelitis,  viii.  484 

ii.  61 

325 

on  aneurism  of  the  cerebral  arteries. 

Pyrogallol,  vi.  117" 

drastic,  vi.  103 

i.  617 

Pyrogenetic   mechanism,  regulative 

in  dysentery,  ii.  554 

on  brain  abscess,  i.  610 

functions  of,  ii.  236 

indications  for,  vi.  104 

on  cerebral  haemorrhage,  i.  633 

Pyroligneous  acid,  i.  57 

list  of,  vi.  225 

on  disorders  of  sensation,  vi.  390 

Pyroligneous  spirit,  iv.  751 

mercurial,  vi.  103 

on  embolism  and  thrombosis  of  the 

Pyrophobia,  iii.  51 

mode  of  action  of,  vi.  100 

brain,  i.  648 

Pyrosis,  i.  60  ;  ii.  457 

saline,  vi.  101 

on  facial  neuralgia,  iii.  16 

Pyroxylic  spirit,  iv.  751 

Purging  agaric,  ii.  717 

on  facial  paralysis,  iii.  33 

Pyroxylin,  li.  311 

cassia,  i.  786 

on  migraine,  iv.  813 

Pyuria,  vii.  439 

nuts,  i.  788 

on  paralysis  agitans,  v.  494 

of  Brazil,  ii.  340 

on  progressive  muscular  atrophies. 

Purkinje,  fibres  of,  v.  70  (Fig.) 

vi.  569 

QuADRANGULAE  LOBE  of  Cerebellum, 

ganglion  cells  of,  v.  146  (Fig.) 

on  sciatica,  vi.  344 

viii.  136  (Fig.) 

granular  layer  of,  vi.  747 

on  syphilis  of  the  cerebral  vessels. 

Quadratus  femoris,  anomalies  of,  v. 

vesicle  of,  v.  438 

"i.  627 

48 

Purple  wood,  ii.  289 

Pyaemia,  vi.  398* 

Quadratus  lumborum,  anomalies  of. 

Purpura,  ii.  285  ;  vi.  105* 

following  shot  injuries,  viii.  33,  29 

V.  53 

blood-changes  in,  vi.  108 

micrococcus  of,  ii.  283 

Quadriceps  extensor  femoris,  acces- 

cachectic, vi.  107 

puerperal,  without  peritonitis,  v. 

sory  head  to,  v.  49 

caused  by  drugs,  ii.  411 

538 

anomalies  of,  v.  49 

circulating  disturbances  in,  vi.  108 

Pyarthrosis,  viii.  332 

tenotomy  of,  vi.  777 

diagnosis  of,  vi.  108 

Pyelitis,  viii.  556 

Quadrigeminus  capitis,  v.  36 

from  fright,  iii.  51 

and  cystitis,  diagnosis  of,  i.  513 

Quaker  buttons,  v.  367  (Fig.) 

hsemorrhagica,  vi.  106 

calculosa,  iv.  305 

Quantity  current,  ii.  658 

idiopathic,  vi.  105 

diagnosis,  viii.  559 

Quarantine,  vi.  117*  (Fig.) 

infectious,  vi.  108 

etiology,  viii.  556 

against  yellow  fever,  viii.  58 

lapillus,  ii.  248 

In  the  etiology  of  perinephritis,  iv. 

Constantinople  conference  on,  vi. 

mechanical,  vi.  108 

303 

130 

myelopathic,  vi.  106 

kolpo-uretero-cystotomy,  viii.  559 

history  of,  vi.  117 

of  the  tongue,  vii.  109 

pathological  anatomy,  viii.  556 

in  Great  Britain,  vi.  118 

patula,  ii.  248 

prognosis,  viii.  559 

in  the  United  States,  vi.  116,  124 

prognosis,  vi.  109 

symptoms,  viii.  557 

maritime  and  inland,  vi.  271 

rheumatica,  vi.  105 

treatment,  viii.  559 

Rome  conference  on,  vi.  123 

scorbutica,  vi.  106 

urinary  examination,  viii.  557 

Vienna  conference  on,  vi.  131 

senile,  vi.  107 

Pyelo-nephrosis,  iv.  308 

Washington  conference  on,  vi.  133 

simplex,  vi.  105 

Pygopagus,  vii.  15,  16 

Quassia,  vi.  127*  (Fig.) 

symptomatic,  vi.  107" 

Pygopodous  birds,  heat  of,  ii.  226 

aniara,  vi.  128 

treatment,  vi.  108 

Pylorectomy,  vi.  114*  (Fig.) 

cedron,  vi.  128 

urticans,  vi,  105 

history  of,  vi.  114 

Quassiin,  vi.  138 

vascular  lesions  in,  vi.  108 

indications,  vi.  114 

Quebrachine,  vi.  129 

Purpuric  fever,  ii.  37 

preparations  for,  vi.  115 

Quebracho,  vi,  128* 

Purpurin,  iv.  613 

results,  vi.  116 

Quebrachomine,  vi.  129 

for  staining  tissues,  iii.  676 

Pylorus,  hypertrophic  stenosis  of  the, 

Queen  of  the  meadow,  iv.  676 

Purulent  conjunctivitis,  ii.  265 

vi.  638 

Queen's  root,  vi.  129* 

expectoration,  ii.  769 

resection  of ,  vi.  114*  (Fig.) 

Quercitrin,  v.  255 

inflammation,  iv.  27 

stenosis  of  the,  i.  18 

Quercus  alba,  v.  355,  271 

nasal  catarrh,  ii.  1 

Pyopagus,  asymmetros,  vii.  17 

coccifera,  ii.  220 

Purveyors,  medical,  in  the  army,  iii. 

conjunctus,  vii.  18 

coccinea,  v.  255 

130 

disjunctus,  vii.  17 

lusitanica  infectoria,  v.  253  (Fig.) 

Pus-cells,  iv.  32  (Fig.) 

symmetros,  vii.  16  (Fig.) 

robur,  v.  255 

cocci  of,  vi.  334 

Pyonephrosis,  i.  20  ;  iv.  308 

suber,  v.  255 

in  urine,  vii.  439 

and    pancreatic    cyst,   differential 

virens,  v.  255 

microscopical  appearances  of,  iv. 

diagnosis,  v.  ^3 

Quevenne's  iron,  iv.  233 

786  (Fig.) 

Pyosalpinx,  iii.  37 

Quickening,  i.  28 
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Quick-lime,  i.  745 

Race  and  nationality  (continued)  : 

Ranvier's  carmine  solution,  Iii.  674 

Quill  bark,  ii.  161 

differences  of,  in  regard  to  color- 

constrictions, v.  143  (Fig.) 

Quillaia,  vi.  491  (Fig.) 

blindness,  ii.  342 

crosses,  v.  143 

Quillaic  acid,  vi.  491 

Rachialgia  in  cerebro-spinal  menin- 

method of  gold  staining,  iii.  680 

Quillain,  vi.  491 

gitis,  ii.  46 

picro-carmine  solution,  iii.  674 

Quillaya  saponai-ia,  vi.  491  (Pig.) 

Rachipagus,  vii.  16,  25 

photophore,  iv.  777  (Fig.) 

Quimby,  Dr.  Charles  E.  on  diseases 

Rachitis,  vi.  325.     See  also  Rickets. 

tactile  disks,  viii.  467 

of  the  bronchial  glands,  iv 

584 

Racial  distinctions  in  the  face,  iii.  1 

terminal  arborization,  v.  148 

on  endocarditis,  vlii.  288 

(Fig.) 

warm-flowing  masses  for  iniecting. 

on  pneumonokoniosis.  iv.  597 

Radial  artery,  anomalies  of,  i.  353 

iii.  682 

Quinamine,  ii.  163 

(Fig.) 

Rape.     See  Evidence. 

Quince  seed,  vi.  129*  (Fig.) 

compression  of,  i.  358 

Rape-seed,  v.  77 

Quincke's  pulse,  v.  202 

in  the  forearm,  i.  313 

oil  of,  vi.  147 

Quiuetum,  ii.  166 

in  the  wrist,  i.  313,  314 

Raphanus  sativus,  v.  77 

Quinicine,  ii.  163 

ligature  of,  i.  312  (Fig.),  315  (Fig.) 

Rarefied  air  apparatus,  iv.  36 

Quiuidine,  ii.  163 

Radial  recurrent   artery,   anomalies 

Rasahus  biguttatus,  v.  753  (Fig.) 

Quinia  bimuriatica  carbamldata 

,  vi. 

of,  i.  853 

Rashes,  medicinal,  ii.  411 

320  (foot-note) 

Radial  veins,  anomalies  of,  vii.  608 

Raspberry,  vi.  147* 

Quinine,  i.  73  ;  ii.  163 

Radio-carpus  muscle,  v.  46 

Rations,  army,  iii.  119,  753 

amaurosis,  vii.  669 

Radishes,  v.  77 

naval,  iii.  771 

antlperiodic  action  of,  i.  347 

Radius,   dislocation  of  the,  ii.   496 

Rattan,  i.  304 

antipyretic  action  of,  i.  248 

(Fig.) 

Rattan  palm,  ii.  537 

as  an  emmenagogue,  ii.  676 

fracture  of,  iii.  348 

Rattlesnakes,  vi.  166  (Fig.) 

as  a  tonic,  vii.  133 

upper    articular    end    of,   ii.    645 

poison-fangs  of,  vi.  167 

bisulphate  of,  ii.  165 

(Fig.) 

Rau,  process  of,  vii.  338  (Fig.) 

bromhydrate,  antiseptic  efficacy  of, 

Radix  mesenterii,  iv.  747 

Ravaton's  method,  v.  303 

1.  254 

Ragaz-Pfafers,  vi.  140'* 

Ravenden  Springs,  vi.  147* 

citrate  of  iron  and,  ii.  165  ;  iv 

227 

Rag-sorters,  diseases  of,  v.  281 

Rawley  Springs,  vi.  148* 

doses  of,  ii.  166 

Railway  cars,  sanitary  inspection  of. 

Ray  parasite  (actinomyces),  vi.  341 

eruption  caused  by,  ii.  413 

vi.  373 

Raynaud's  disease,  i.  387  ;  ii.  171  ; 

germicidal  action  of,  iii.  326 

Railway  hospital  cars,  iii.  153  (Fig.) 

iii.  300  ;  v.  203 

hj'drobromate  of,  ii.  166 

Railway  injuries,   medico-legal    as- 

Rays of  direction,  i.  39 

hydrochlorate  of,  ii.  166 

pects  of,  viii.  248 

Reaction  of  degeneration,  vi.  148 

antiseptic  efficacy  of,  i.  354 

imaainary  paraplegia  following,  v. 

Reactions,  electrical,  ii.  651 

hypodermatic  use  of,  iii.  795 

516 

Reagents,  methods  of  applying,  iii. 

in  the  treatment  of  fever,  iii.  70 

Railway  medical  service,  vi.  140* 

660  (Fig.) 

manufacture    of,    nuisance    from. 

accidents,  vi.  142 

Reasonable  care,  knowledge,   skill. 

vii.  310 

medical  examination,  vi.  141 

etc.     ^ee  Malpractice. 
Reasoning,  disordered,  in  the  insane. 

manufacturers,  diseases  of,  v. 

381 

medical  stores,  vi.  143 

method  of  administration  of,  in  in- 

on the  Paris,  Lyons,  and  Mediter- 

iv. 61 

termittent  fever,  iv.  147 

ranean  Railroad,  vi.  140 

Receptaculum  chyli,  viii.  407  (Fig.) 

permanent  alterations  in  hearing, 

printed  instructions  to  employees. 

calculus  in  the.'viii.  82  (Fig.) 

caused  by,  i.  430 

vi.  143 

rupture  of,  viii.  83 

phosphate  of  iron,  strychnine. 

and, 

relief  of  employees,  vi.  141 

Recess,  aulic,  viii.  141 

ii.  165 

Railway  spine,  vi.  143* 

lateral,  of  epicoele,  the  parepicoele. 

poisoning,     ophthalmoscopic 

ap- 

and  hysteria,  iii.  807 

which  see,  viii.  125  (Fig.) 

pearances  in,  v.  319 

diagnosis,  vi.  144 ;  viii.  490 

Recessus  ellipticus,  ii.  563  (Fig.) 

preparations  of,  ii.  165 

medico-legal  aspects  of,  viii.  248 

labyrinth,  Ii.  563 

sulphate  of,  ii.  165 

pathology,  vi.  144 

pharyngis,  v.  631 

valerianate  of,  ii.  166 

prognosis,  vi.  145 

sphericus    of   labyrinth,     ii.     563 

Quinoline,  ii.  96 

symptoms,  vi.  143 

(Fig-) 

blue  for  staining,  iii.  677 

Rainfall  in  relation  to  climatology,  ii. 

vestibuli,  ii.  568  (Fig.) 

Quinsy,  vii.  131 

188 

Recklinghausen's  (von)  corneal  ca- 

Quinto, vi.  139* 

Rain-water,  character  of,  vii.  708,  711 

nals,  vi.  349 

Quirinusquelle,  at  Aachen,  i.  1 

storage  of,  vii.  730 

Reclination  in  the  treatment  of  cata- 

Raisins, iii.  383 

ract,  i.  807  (Fig.) 

cause  of  dark  color  of,  vii.  765 

Recoardo,  vi.  148* 

Rabies,  vi.  130* 

wine  made  from,  vii.  766 

Recruits,  examination  of,  ii.  738*  ; 

and  tetanus,  differential  diagnosis, 

Rakoczy  (Kissingen),  iv.  313 

iii.  105 

vii.  36 

Rales,  ii.  83  ;  vi.  145* 

naval,  examination  of,  iii.  766 

clinical  history,  vi.  134 

coarse  mucous,  vi.  145 

Rectal  alimentation,  ii.  693 

diagnosis,  vi.  131 

crepitant,  vi.  145 

in  dysphagia,  ii.  558 

etiology,  vi.  130 

fine  mucous,  vi.  145 

Rectoceje,  dystocia  from,  iv.  340 

false,  vi.  133 

pleuritic  sounds,  vi.  146 

Recto-vaginal  fistula,  vi.  148* 

history  of  a  case  of,  vi.  133 

subcrepitant,  vi.  145 

causes,  vi.  149 

incubation,  vi.  130 

Ramuli  iutestinales,  iv.  170 

diagnosis,  vi.  149' 

means  of  infection,  vi.  130 

Ramus  of  a  zygal  fissure,  viii.  155 

symptoms,  vi.  148 

Pasteur's  researches  in,  vi.  135, 

136, 

Randall,  B.  Alexander,  on  alterations 

treatment,  vi.  149 

140 

of   the    tympanic   membrane. 

Rectum,  iv.  173  (Fig.) 

pathology,  vi.  134 

vii.  343 

abscess  near,  i.  273 

preventive  inoculation  of,  vi. 

136, 

Range  of  accommodation,  i.  47 

alimentation  by  the,  i.  113 

140 

Ranken-neuroma,  v.  169 

ballonnement  of  the,  in  suprapu- 

prognosis, vi.  135 

Ransohoff,  Joseph,  on  amputation,  i. 

bic  cystotony,  viii.  501 

symptoms,  vi   131 

143 

cancer  of,  i.  382 

treatment,  vi.  139 

on  bubo,  i.  711 

capacity  of  the,  vi.  150 

Rabl's  method  of  studying  cells 

iii. 

on  plastic  surgery,  v.  703 

catarrh  of,  iv.  186 

688 

on  surgerv  of  the  kidney,  iv.  398 

congenital  malformations  of,  i.  386 

Race   and   nationality,  influence 

of. 

Ranula,  vi.  '146*  ;  vii.  113 

(Fig.) ;  Iv.  175 

upon  disease,  viii.  428* 

Ranunculus,  i.  68 

diarrhoea  in  ulcer  of,  ii.  433 
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Rectum  (continued)  : 
diseases  of,  i.  269 
feeding  by  the,  ii.  692 
inflammation  of  cellular  tissue  sur- 
rounding the,  ii.  18 
intussusception  in  the,  viii.  308 
lesions  of,  in  dysentery,  ii.  550  (Fig.) 
lever  introduced  into,  for  the  pur- 
pose  of    controlling    hsemor- 
rhage  In   amputations  of  the 
hip,  i.  9 
lymphatic  vessels  of,  viii.  399 
manual  exploration  of  the,  vi.  150* 
measurements  of,  vii.  658 
medication  by  the,  i.  114 
medication  of  the,  iv.  688 
polypus  of,  i.  284  (Pig.) 
and  intussusception,   diagnosis, 
viii.  322 
prolapse  of,  1.  372  (Pig.) 
shot- wounds  of  the,  viii.  6 
stricture  of,  i.  278 
colotomy  for,  i,  282 
diagnosis,  i.  379 
dilatation  of,  i.  281 
division  of,  i.  281 
electrolysis  in  the  treatment  of, 

ii.  658 
pathological  anatomy,  i.  279 
symptoms,  i.  279 
treatment,  i.  280 
varieties,  i.  278 
syphilitic  disease  of  the,  vi.  724 
tumors  of,  i.  282 
ulcer  of,  i.  375 
Rectus  abdominis,  i.  11 

anomalies  of,  v.  53 
Rectus  capitis  anticus  major,  anom- 
alies of,  V.  40 
Rectus  capitis  anticus  minor,  v.  40 
Rectus  externus,  anomalies  of,  v.  36 
Rectus    femoris    muscle,    viii.    540 

(Fig.) 
Rectus  sternalis,  v.  42  (Pig.) 
Rectus  thoracis,  v.  53 
Recurrens  hypoglossi,  iii.  797 
Recurrent  laryngeal  nerve,  ii.  330 
Recurring  dislocation,  ii.  481 

of  humerus,  ii.  495 
Red  atrophy  of  the  liver,  i.  17 
Red  dough  mushroom,  iii.  275 
Red-eye  (moccasin),  vi.  166  (Fig.) 
Red  gum,  ii.  639.     See  also  Eczema 

in  infants. 
Red-juice  mushroom,  iii.  283 
Red  oil,  V.  296 
Red  precipitate,  iv.  741 
Red  rattlesnake,  vi.  166 
Red  Sulphur  Springs,  vi.  151* 
Red  Spring,  Saratoga,  vi.  284 
Red  saunder.s,  iv.  313  ;  vi.  394,  390 
Reddish  field  agaric,  iii.  278 
Redia,  ii.  518 

Redness  in  inflammation,  iv.  21 
Redressement  forc6,  vi.  151* 
Reducible  hernia,  iii.  620 

radical  cure  of,  iii.  628  (Fig.) 
Reduplication  of  heart-sounds,  ii.  86  ; 

iii.  566 
Reduviidae,  v.  753 
Reduvius  personatus,  v.  752  (Fig.) 
Reeve,  J.  C,  on  anaesthetics,  i.  188 
Reeve's  method  of  preparing  tuber- 
cle bacilli,  V.  203 
operation  for  knock-knee,  v.  394 
(Fig.) 
Reflex  actions,  or  reflexes,  vi.  151* 
eflEects  of  drugs,  temperature,  etc., 
upon,  vi.  158 
Vol.  viii.— 48 


Reflex  actions  (continued) : 
inhibition  of,  vi.  157 
growth  of  our  knowledge  of ,  vi.  152 
laws  of  the  propagation  of,  vi.  158 
methods  of  study  of,  vi.  155 
nervous  mechanism  of,  vi.  156 
practical  importance  of,  vi.  159 
the  time  element  in,  vi.  158 
Reflex  centres,  vi.  159 
Reflex  cough,  ii.  314 
Reflex  disorders  of  dentition,  ii.  400 
Reflex  eclampsia  in  children,  ii.  626 
Reflex  influences  in  the  production 
of  catarrh  of  the  upper  air- 
passages,  iv.  404 
Reflexa  (decidua),  ii.  390  (Pig.) 
Reflexes,  vi.  151 
and  automatic  actions  compared, 

vi.  153 
connected  with  hearing,  iii,  545 
cutaneous,  i.  10 

exaggerated  in  late  rigidity,  ii.  307 
loss  of,  in  coma,  ii.  353 
nasal,  physiological,  v.  222 

sympathetic  rhinitis,  iii.  509  ;  v. 
227 
patellar,  vi.  768 
clinical  value  of,  vi.  769 
diminished,  vi.  770 
.exaggerated,  vi.  769 
history,  vi.  768 
pathology,  vi.  769 
physiology,  vi.  768 
symptomatology,  vi.  769 
synonyms,  vi.  768 
periosteal,  vi.  771 
tendon,  vi.  768 
Refraction,  i.  37  (Fig.) 

and  accommodation  in  the  color- 
blind, ii,  244 
astigmatic,  i.  400  (Fig.) 
by  a  single  surface,  i.  38 
by  concave  surfaces,  i.  40 
by  successive  surfaces,  i.  40 
circles  of  diffusion,  i.  39 
curvature  of  the  ocular  surfaces,  i. 

43 
definition  of,  i.  37 
disorders  of,  i,  50 
distance    between    the    refracting 

surfaces,  1,  44 
distance  of  focal  union,  i,  38 
during  the  growth  of  the  eye,  i.  46 
errors  of,  as  a  cause  of  asthenopia, 

i,  891 
excessive,  in  myopia,  v.  82 
focal  length,  i,  38 
formation  of  images,  i.  39 
indices  of  the  media  of  the  eye,  i.  43 
law  of,  i,  37 
nodal  points,  i.  42 
principal  points,  i.  41 
size  of  images,  i,  39 
spectroscope,  vi,  517 
the  foci,  i,  40 
virtual  image,  i,  39,  40 
Refractometer,  Abbe's,  i,  43 
Refuse  crematories,  vi,  413  (Fig.) 
Regeneration,  process  of,  iv,  35 
Regimental  surgeons,  duties  of,  iii. 

105 
Registers,  vocal,  vii,  683 
Registration  of  death,  knowledge  ob- 
tained by,  vi.  160 
of  diseases,  vi.  159* 
essentials  for  the,  vi.  161 
graphic  comparisons,  vi,  161 
results  of,  vi.  163 
Regnier's  dynamometer,  ii.  544 


Regnoli's  method  of  excision  of  the 

tongue,  vii.  120  (Fig.) 
Regurgitation,  aortic,  iii,  586 

mitral,  iii,  587 

of  food,  viii,  457 

pulmonic,  iii,  587 

tricuspid,  iii.  588 
Reichenhall,  vi.  163* 
Reichert,   Edward  T.,   on   ethidene 
poisoning,  ii.  736 

qn  regeneration  of  nerves,  v.  143 
Reichert's   membrane,    vi.  348,   350 

(Fig.) 
Reid's  base-line    in   cerebral  topog- 
raphy, viii,  307  (Fig,) 

method  of  reducing  dislocations  of 
the  thigh,  ii.  509  ;  v.  202 

method  of  treating   aneurisms,  i. 
311  ■;  V.  202 
Reil,  island  of,  viii.  160 

diagnosis  of  lesions  of,  i.  645 
Reinerz,  vi,  163* 
Reissner,  membrane  of,  ii.  565 
Relapses  in  typhoid  fever,  iii.  93 
Relapsing  fever,  iii.  70 

abortion  in,  iii,  75 

abortive  form,  iii,  74 

abscess  of  the  spleen  in,  iii.  75 

albuminuria  in,  iii,  74 

anatomical  lesions,  iii,  76 

bronchitis  in,  iii,  75 

clinical  history,  iii.  73 

complications,  iii,  74 

condition  of  the  bowels  in,  iii.  74 

convalescence,  iii.  74 

convulsions  in,  iii.  73 

definition,  iii,  70 

delirium,  iii,  73 

diagnosis,  iii,  75 

diarrhoea  in,  iii,  75 

digestive  symptoms,  iii.  73 

epistaxis  in,  iii.  74 

eruption  in,  iii.  74 

etiology,  iii.  71 

hiccough  in,  iii.  75 

history,  iii.  70 

insomnia  in,  iii.  73 

jaundice  in,  iii.  74 

laryngitis  in,  iii.  75 

liver  in,  iii.  74 

micro-organism  in,  iii.  71  , 

mortality,  iii,  76 

nausea  in,  iii.  74 

nervous  symptoms,  iii.  73 

pain,  iii.  73 

paralysis  in,  iii.  73 

parotitis  in,  iii,  75 

pleurisy  in,  iii,  74 

pneumonia  in,  iii.  74 

predisposing  causes,  iii.  72 

prognosis,  iii.  76 

pulse,  iii.  73 

skin  in,  iii.  74 

special  symptoms,  iii.  73 

spirillum  of,  iii.  71  ;  iv,  785  (Fig.) 
methods  of  staining,  iv.  765 

spleen  in,  iii.  74,  75 

temperature,  iii.  73 

the  bilious   typhoid  of  some  au- 
thors, iii,  74 

tongue  in,  iii.  73 

treatment,  iii.  77 

urine  in,  iii,  74 
varieties,  iii,  74 
vertigo  in,  iii.  73 
vomiting  in,  iii.  74 
Relapsing  gangrene,  iii.  300 
Relations,  marriage  of  blood-,  ii,  373 
Relative  humidity  of  air,  i.  92 
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Relative  hypsTmetropia,  iii.  779 
Religious  objections  to  cremation,  ii. 

335 
Religious  work   for  deaf-mutes,  ii. 

380 
Remak,  fibres  of,  v.  144  (Fig.) 
Remedies,  antagonism  of,  vi.  164* 
endermatic  employment  of,  ii.  688 
epidermatic  application  of,  ii.  700 
Remijia,  ii.  159 
pedunculata,  ii.  166 
Purdeiana,  ii.  166 
Remittent  malarial  fever,  iii.  78* 
and   relapsing  fevers,  differential 

diagnosis  of,  iii.  75 
and  yellow  fever,   differential  di- 
agnosis, viii.  64 
bowels  in,  iii.  79 
delirium,  iii.  79 
forms  of,  iii.  79 
jaundice  in,  iii.  79 
mortality  of,  iii.  80 
pernicious,  iii.  80 
pulse  in,  iii.  79 
symptoms,  iii.  79 
temperature,  iii.  79 
tongue  in,  iii.  79 
treatment,  iii.  80 
Remitting  icteric  fever,  iii.  70 
Renal  artery,  iv.  270 

anomalies  of,  i.  354  (Pig.) 
Renal  calculi,  i.  19  ;  iii.  388 
colic,  viii.  560 
dropsy,  ii.  535 

salines  in,  ii.  521 
plexus  of  nerves,  i.  8 
veins,  anomalies  of,  vii.  609  (Fig.) 
Rendering  of  fat,  vii.  196  (Fig.) 

of  lard,  vii.  199  (Fig.) 
Rennes-les-Bains,  vi.  165* 
Rennet,  ii.  464 ;  v.  3 
Rennet  wine  in  dyspepsia,  ii.  460 
Rennie's  formula  for  nutrient   ene- 

mata,  ii.  693 
Reports  required  from  military  sur- 
geons, iii.  128 
Reproduction,  viii.  439*  (Fig.) 
alternation  of  generations,  viii.  444 
asexual,   i.  717   (Fig.);    viii.    439 

(Fig.) 
Ijy  budding,  viii.  439 
by  conjugation,  viii.  441 
by  division,  viii.  439 
by  endogenous  cell  multiplication, 

viii.  440 
by  fission,  viii.  439 
by  gemmation,  viii.  439 
cross-fertilization,  viii.  447 
effects  of  opium  addiction  upon,  v. 

829 
encystment,  viii.  440 
formation  of  zoospores,  viii.  442 
hermapbroditism,  viii.  446 
heterogony,  viii.  445 
non-sexual,  i.  717  (Fig.) ;  viii.  439 

(Fig.) 
of  cells,  ii.  15  (Fig.) 
of  tissue  following  inflammation, 

iv.  33 
organs  of,  in  relation  to  insanity, 

iv.  57 
psedogenesis,  viii.  445 
parthenogenesis,  viii.  445 
relation   of  .sexual  to  non-sexual, 

viii.  442 
seasonal  dimorphism,  viii.  445 
sexual,  vi.  436  ;  viii.  441 
sporogony,  viii.  445 
varieties  of,  viii.  439 


Reptiles  and  mammals,  relationship 

between,  ii.  738 
Reptiles,  poisonous,  vi.  165*  (Fig.) ; 

viii.  449* 
Resection  of  joints,  vi.  174*  (Fig.) 

ankle,  vi.  194 

drainage  in,  vi.  179 

elbow,  vi.  182 

for  pseudarthrosis,  iii.  243 

hip,  vi.  188  ;  viii.  362 

history  of,  vi.  173,  180,  182,  185, 
188,  191,  194 

incisions  in,  vi.  176 

indications  for,  vi.  179 

instruments  for,  vi.  175 

knee,  vi.  191  ;  viii.  366 

management  of  the  bone,  vi.  178 

of  the  periosteum,  vi,  177 

of  the  soft  parts,  vi.  177 

of  the  synovial  membrane,  vi.  178 

of  the  tendons,  vi.  177 

results,  vi,  180,  ls2,  185,  188,  193, 
194 

shoulder,  vi.  180 

small  joints  of  hands  and  feet,  vi. 
196 

suture  of  the  bones,  vi.  179 

varieties  of,  vi.  175 

wrist,  vi.  185 
Resection   of  the  intestine  for  .gan- 
grene, viii.  299 
Resin,  iv.  699  ;  vii.  333 

dammar,  ii.  356 

of  assafoetida.  i,  381 

of  copaiba,  ii.  290 

of  cubeb,  ii.  346 

of  guaiac,  iii.  407 

of  jalap,  iv.  236 

of  leptandra,  ii.  347 

of  mezereum,  iv.  755 

of  podophyllum,  v.  737 

of  scammony,  vi.  297 
Resin,  cerate,  vii.  736 
Resina.  a  form  of  medicine,  vii.  333 

lutea,  i.  35 
Resins,  cosmetic  employment  of,  ii. 

308 
Resistance,  power  of,  to  disease,  ii. 

281 
Resonator-s,  iii.  538  (Fig.) 
Resorcin-resorcinal,  vi.  196* 

in  anti.septic  surgery,  i.  264 
Resolution,  changes  occurring  in,  iv. 

31 
Respiration,  abdominal,  vi.  207 

absence  of,  as  a  sign  of  death,  ii.  387 

artificial,   i.   377  (Fig.).     See  also 
Artificial  respiration. 

breathing  air,  vi.  208 

breathing  capacity,  vi.  208 

character  of,  in  coma,  ii.  253 

Cheyne-Stokes,  ii.  91 

collapse  air,  vi.  208 

complemental  air,  vi.  308 

contamination  of  air  from,  vii.  612 

costal,  vi.  207 

difficult,  ii.  560 

direct,  vi.  197  (Fig.) 

effects  of  ether  upon,  ii.  734 

effects  of  fasting  upon,  iii.  39 

effect  of  mountain  climates  upon, 
V.  81 

effects  of  sleep  and    hibernation 
upon,  vi.  204 

external,  vi.  199 

in  childhood,  ii.  94 

in  cholera,  ii.  139 

in  diabetes,  ii.  419 

in  jaundice,  iv.  339 


Respiration  (continued) : 

in  the  new-born,  iv.  11 

Indirect,  vi.  198  (Fig.) 

influence  of,  upon  the  circulation, 
i.  566 

internal,  vi.  203 

mechanics  of,  vi.  205 

minimal  air,  vi.  208 

muscles  of,  ii.  313 

organs  of,  vi.  198  (Fig.) 

physiology  of,  vi.  197*  (Fig.) 

pressure  in  the  air-passages,  vi.  308 

stationary  air,  vi.  308 

suspension  of.  i.  387 

tidal  air,  vi.  208 

tissue,  vi.  303 

varieties  of,  ii.  88 

views  concerning,  vi.  197 

vital  capacity,  vi.  308 
Respirators,  iv.  37 
Respiratory  apparatus,  nerves  of  the, 
vi.  308 

centre,  vi.  308 

exercises,  ii.  759 

gas-interchange,  conditions  affect- 
ing the,  vi.  204 

income  and  outgo,  and  the  circum- 
stances affecting  them,  vi.  203 

media,  vi.  197 

membrane,  vi.  198  (Fig.) 

movements,  rate  of,  vi.  306 
rhythm  and  type  of,  vi.  307 

neuroses,  arsenic  in,  i.  343 

organs,   diseases  of,    water  treat- 
ment of,  i.  464 

passages,  vi.  199  (Fig.) 

system,   influence  of  the  tobacco 
habit  upon,  viii.  553 

theory  of  fermentation,  iii.  64 

tract,  medication  of,  by  inhalations, 
iv.  36 

ventilation,  vi.  307 
Responsibility,    criminal,    of  insane 
epileptics,  iv.  84 

legal,  for  crime,  ii.  338 
of  deaf-mutes,  ii.  370 
Rest-cure  of  neurasthenia,  v.  164 
Restiform  body,  viii.  135.     See  also 


Restis,  viii.  125 
Restoratives,  ii.  530,  533 
Resuscitation  of  persons  apparently 

drowned,  i.  378  (Fig.) 
Retained  testis,  iii.  309 
Rete  Halleri,  iii.  195 

Malpighii,  viii.  461  (Fig.) 
Retention  cysts,  diagnosis  of,  vii.  321 
Retia  niirabilia  of  whale  and  duck, 
influence  of,  in  heat  produc- 
tion, ii.  336 
Reticular  connective  tissue,  ii.  372 
Reticulum  of  cattle,  vii.  649  (Fig.) 
Retina,  benign  tumors  of,  ii.  811 
blood-vessels  of  the,  v.  341  (Fig.) 
detachment  of,  as  a  cause  of  blind- 
ness, i.  535 
the  visual  field  in,  vii.  669 
development  of,  ii.  784  (Fig.) 
external  limiting  membrane,  v.  345 
fibromata  of,  ii.  811 
functions  of  excentric  portions  of 

the,  vii.  664 
ganglionic  cell  layer,  v.  346 
glioma  of,  ii.  811  ;  iii.  346  (Fig.) 
hsemorrhage  of  the,  producing  cen- 
tral scotoma,  vii.  668 
inner  granular  layer,  v.  346 
inner  lining  membrane,  v.  344 
inner  molecular  layer,  v.  346 
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Retiua  (continued) : 
layers  of,  v.  341 
lesions  of,  in  leucocythsemia,  iv. 

479 
macroscopic  anatomy,  v.  339  (Fig.) 
malignant  tumors  of,  ii.  811 
minute  anatomy  of,  v.  344 
neuro-epithelial  layer,  v.  346 
optic  nerve-flbre  layer,  v.  345 
outer  molecular  layer,  v.  346 
pigment  layer,  v.  348 
projection  of,  on  cortex  cerebri,  ii. 

30  (Fig.) 
rods  and  cones,  v.  346 
separation  of,  cataract  in,  i.  794 
spongy  substance,  v.  346 
supporting  fibres  of,  v.  344 
teleangiectasic  tumors  of,  ii.  811 
tumors  of  the,  ii.  811  (Fig.) 
Retinitis  albuminurica,  v.  318 
apoplectica  as  a  cause  of  blindness, 

i.  535 
chronic,  scotomata  in,  vii.  668 
diffuse,  of  external  layers,  defects 

of  visual  field  in,  vii.  669 
leucuemic,  scotomata  in,  vii.  668 
nephritica,  i,  537 

pigmentosa   as   a   cause  of  blind- 
ness, i.  534 
cataract  in,  i.  794 
defects  of  visual  field  in,  vii.  669 
hemeralopia  in,  iii.  605 
proliferans,  vii.  681 
syphilitic,  vi.  731 
scotomata  in,  vii.  668 
Retino-choroiditis  as  a  cause  of  blind- 
ness, i.  534 
Retinoscopy,  v.  313 
Retractility,  muscular,  v.  71 
Retractores  uteri  muscles,  v.  549,  600 
Retractors,  vi.  176  (Fig.) 
Retrahens  auriculam  muscle,  i.  444 
Retrocedent  gout,  iii.  377 
Retroflexion  of  the  uterus,  vii.  450 

(Fig.) 
Retroperitoneal    glands,    tumors   of 

the,  i.  35 
Retrovaccination,  ii.  318 
Retroversion  of  the  uterus,  vii.  450 

(Fig.) 
Retzius,  brown  lines  of,  vi.  747  (Fig.) 

cavity  of,  v.  604 
Revaccination,  vii.  513 
Reverse,  definition  of  term  in  band- 
aging, i.  470 
Reversion,  liereditary,  i.  406 
Revulsive  action  of  diaphoretics,  ii. 

424 
Reynder's  spinal  brace,  v.  371  (Fig.) 
Reynolds,  Edveard,  on  version,  vii. 

638 
Reynolds'  test  for  acetone  in  urine, 

vii.  433 
Rhabdomyoma,  v.  79 

definition  of,  iii.  403 
Rhagades,  ii.  633 
Rhamnetin,  i.  717 
Rhamnin,  i.  717 
Rhamnoxanthin,  i.  717 
Rhamnus  amygdalina,  i.  717 
cathartica,  i.  717  (Fig.) 
chlorophora,  i.  717 
frangula,  i.  716  (Fig.) 
infectoria,  i.  717 
purshiana,  i.  717 
saxatilis,  i.  717 
utilis,  i.  717 
Rhatany,  vi.  209*  (Fig.) 
Rheadine,  v.  335 
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Relative  bypermetropla. 
Rhus. 

Rheingau,  wines  of,  vii.  769 

Rheumatoid  arthritis  (continued) : 

Rheotannic  acid,  vi.  223 

of  the  knee,  viii.  353 

Rheum,  vi.  101,  231  (Fig.) 

of  the  shoulder,  viii.  356 

australe,  vi.  333 

of  the  temporo-maxillary  articula- 

compactum, vi.  223 

tion,  viii.  357 

offlc  nale,  vi.  231 

of  the  wrist,  viii.  357 

palmatum,  vi.  333 

Rhigolene,  vi.  216* 

rhaponticum,  vi.  232,  224 

Rhine  wines,  vii.  769 

tanguticum,  vi.  232 

Rhinencephal,  not  a  brain  segment 

undulatum,  vi.  233 

in  the  ordinary  sense,  viii.  114 

Rheumarthritis,  vi.  310,  213 

(Note) 

Rheumatic  dysentery,  ii.  553 

Rhinencephalon,  ii.  321 

"Rheumatic   fever,    with    eruption 

Rhineurynters,  v.  222 

and  gastric  irritation,"  ii.  395 

Rhinitis,  ii.  1  ;  iv.  403  ;  v.  446  ;  viii. 

Rheumatism,  acute  articular,  vi.  310* 

352 

cold  bathing  in,  i.  467 

atrophic,  v.  446  ;  viii.  256,  259,  361, 

complications,  vi.  311 

367,  270 

definition,  vi.  310 

chronic,  viii.  253  (Fig.) 

etiology,  vi.  311 

cirrhotica,  viii.  250,  259,  361,  270 

history,  vi.  210 

etiology  of,  iv.  403 

morbid  anatomy,  vi.  210 

hypertropbica,  viii.  355,  257,  360, 

pathology,  vii.  311 

266,  270 

perspiration  in,  ii.  425 

simplex,  viii.  255,  336,  360,  365,  370 

prognosis,  vi.  212 

sympathetica,  iii.  509  ;  v.  337 

symptoms,  vi.  310 

Rhinobyous,  v.  333 

treatment,  vi.  213 

Rhinocoele,  olfactory  ventricle,  viii. 

and    acute    myelitis,   diagnosis, 

134  (Fig.) 

viii.  488 

Rhinoliths,  ii.  260 

and  chorea,  association  of,  ii.  139 

Rhinoplasty,  v.  713  (Fig.) 

and  dengue,  differential  diagnosis 

Rhinoscleroma,  vi.  316*  (Fig.) 

of,  ii.  398 

bacilli  of,  vi.  218,  337 

and  gout,  climates  suitable  for  the 

course  of,  vi.  317 

treatment  of,  iii.  534 

definition,  vi.  216 

and  syphilitic  dactylitis,  diagnosis 

diagnosis,  vi.  219 

of,  ii.  355 

pathology  of,  vi.  217 

and  trichinosis,  differential   diag- 

symptoms, vi.  317 

nosis,  vii.  795 

treatment,  vi.  219 

character  of  the  pain  in,  v.  456 

Rhinoscopy,  vi.  319*  (Fig.) 

chronic  articular,  vi.  313* 

anterior,  vi.  319 

diagnosis,  vi.  313 

posterior,  vi.  330 

etiology,  vi.  313 

Rhode  Island,  history  of  yellow  fever 

morbid  anatomy,  vi.  313 

in,  viii.  43 

prognosis,  vi,  313 

Rhodopsine,  v.  348 

symptoms,  vi.  213 

Rhceadas  petala,  v.  780 

treatment,  vi.  213 

Rhoeadine,  v.  333 

water  treatment,  i.  464 

Rhombo-atloid  muscle,  v.  41,  53 

chronic  muscular,  electrical  treat- 

Rhomboccele, viii.  133 

ment  of,  ii.  654 

Rhomboideus     minor     and     major. 

gonorrhoeal,  iii.  365  ;  vi.  214* 

anomalies  of,  v.  41 

and  simple,  differential  diagnosis 

Rhombo-occipital  muscle,  v.  41 

of,  iii.  366 

Rhonchus,  145 

complications,  vi.  215 

Rhone  wines,  vii.  775 

diagnosis,  vi.  215 

Rhotacism,  vi.  617 

etiology,  vi.  314 

Rhubarb,    iv.    460;    vi.    101,    331* 

morbid  anatomy,  vi.  215 

(Fig.) 

prognosis,  vi.  316 

action  and  use,  vi.  233 

symptoms,  vi.  215 

administration,  vi.  334 

treatment,  vi.  216 

allied  drugs,  vi.  335 

joint  affections  of,  viii.  343 

allied  plants,  vi.  334 

muscular,  v.  56  ;  viii.  433 

Chinese,  vi.  333 

massage  in,  iv.  665 

composition  of,  vi.  333 

nodular,  viii.  338 

description  of,  vi.  333 

of  the  diaphragm,  ii.  430 

European,  vi.  334 

of  the  intestine,  ii.  331 

history  of,  vi.  333 

of  the  skin,  ii.  406 

Russian,  vi.  222 

scarlatinal,  vi.  313 

Turkey,  vi.  232 

signs  of   pericardial  inflammation 

varieties  of,  vi.  232 

in,  V.  578 

Rhus  copallina,  iv.  333 

subacute,  vi.  311 

cotinus,  iv.  333 

electrical  treatment  of,  ii.  654 

diversiloba,  iv.  333 

unknown  in  Polar  regions,  i.  335 

glabra,  iv.  233  ;  vi.  686 

Rheumatismus  intestinorum  cum  ul- 

metopium,  iv.  333 

ceratione,  ii.  546 

poisoning  by,  ii.  407 

Rheumatoid  arthritis,  viii.  343 

pumila,  iv.  233 

and  syphilitic  dactylitis,  diagnosis 

radicans,  iv.  232 

of,  ii.  355 

semialata,  iv.  333  ;  v.  354 

of  the  elbow,  viii.  356 

succedanea,  iv.  333 

of  the  flnger-joints,  viii.  357 

toxicodendron,  iv.  383 

of  the  hip,  viii.  352 

poisoning  by,  ii.  407 
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Rhus  (continued) : 

venenata,  iv.  333 
poisoning  by,  ii.  407 

vernicifera,  iv.  333 
Rliynohota,  v.  750 
Rhythm  in  disease,  v.  592 
Ribes  grossularia,  ii.  349 

nigrum,  ii.  349 

rubrum,  ii.  349 
Ribesin  for  staining  tissues,  iii.  676 
Ribs,  deformity  of,  in  lateral  curva- 
ture, iv.  453 

dislocations  of  the,  ii.  486 

resection  of,  in  pleurisy,  v.  734 

shot-wounds  of  the,  viii.  5 

surgical  anatomy  of,  vii.  66 
Rice,  vi.  235  (Fig.) 
Rice  bodies  in  hygroma,  iii.  774 
Rice  fungus  in  cholera,  ii.  284 
Rice-water  in  the  prevention  of  curd- 
ling in  milk,  viii.  96 
Rice,  Charles,  on  pharmacopoeia,  v. 

622 
Richards,  Huntington,  on  Aberyst- 
with,  i.  35 

on  absinthism,  i.  31 

on  Adirondacks,  i.  81 

On  Aiken,  i.  89 

on  Ajaccio,  i.  101 

on  Aleppo  evil,  i.  106 

on  Algiers,  1.  107 

on  Alicante,  i.  108 

on  Alps,  i.  135 

on  Arcaclion,  i.  397 

on  Arco,  i.  298 

on  arcus  senilis,  i.  299 

on  Arizona,  i.  304 

on  Asheville,  i.  384 

on  Atlantic  City,  i.  413 

on  Augusta,  Ga. ,  i.  441 

on  Australia,  i.  450  ;  viii.  106 

on  Azores,  i.  457 

on  Baltimore,  Md.,  i.  469 

on  Barbadoes,  i.  474 

on  Berck-sur-Mer,  i.  491 

on  Berkshire  Hills,  Mass.,  i.  493 

on  Bermudsis,  i.  493 

on  Bethlehem,  N.  H.,  i.  495 

on  Biarritz,  i.  496 

on  Block  Island,  R.  I.,  i.  539 

on  Bordighera,  i.  607 

on  Boston,  Mass.,  i.  608 

on  Brownsville,  Tex.,  i.  710 

on  Burlington,  Vt.,  i.  731 

on  Cape  May,  N.  J.,  i.  752 

on  Cedar  Keys,  Fla.,  ii.  11 

on  Charleston,  S.  C,  ii.  76 

on  Chicago,  111.,  ii.  91 

on  Cincinnati,  O.,  ii.  166 

on  Cleveland,  O.,  ii.  184 

on  climate,  ii.  185 

on  Colorado  Springs,  Col.,  ii.  235 

onDansville,  N.  Y.,  ii.  357 

on  Davos,  Switzerland,  ii.  357 

on  Denver,  Col.,  ii.  403 

on  Des  Moines,  la.,  ii.  415 

on  Detroit,  Mich.,  ii.  416 

on  Eastport,  Me. ,  ii.  634 

on  eczema  and  dermatitis  of  the 
auditory  canal,  viii.  103 

on  Egypt,  ii.  640 

on  examination  of  the  ear  for  di- 
agnostic purposes,  ii.  573 

on     Fahrenheit     and     centigrade 
scales,  iii.  26 

on  Florida,  iii.  167 

on  foreign  bodies  in  the  tympanum, 
vii.  357 

on  health-resorts,  iii.  539 


Richards,  Huntington  (continued) : 
on  Hyeres,  France,  iii.  747 
on  Indianapolis,  Ind.,  iv.  9 
on  Jacksonville,  Fla.,  iv.  234 
on  Key  West,  Fla.,  iv.  366 
on  Knoxville,  Tenn.,  iv.  317 
on  Lakewood,  N.  J.,  iv.  377 
on  Leavenworth,  Kan.,  iv.  466 
on  Little  Rock,  Ark.,  iv.  536 
on  Los  Angeles  and  Pasadena,  Cal., 

iv.  580 
on  Madeira,  iv.  613 
on  Melbourne,  Australia,  Iv.  705 
on  MenLone,  France,  iv.  730 
on  Mogador,  Morocco,  v.  12 
on  Montreal,  Canada,  v.  17 
on  Montreux,  Switzerland,  v.  19 
on  mountain  climates,  v.  38 
on  Nassau,  N.  P.,  v.  105 
on  Nervi.  Italy,  v.  151 
on  New  Mexico,  v.  177 
on  New  Orleans,  La.,  v.  183 
on  Newport,  R.  I. ,  v.  185 
on  New  South  Wales,  v.  185 
on  New  York  City,  v.  187 
on  Nova  Scotia,  v.  249 
on  Old  Point  Comfort  and'  New- 
port-News, Va.,  v.  293 
on  Ottawa,  Canada,  v.  398 
on  Pau,  France,  v.  533 
on  Philadelphia,  Pa. ,  v.  639 
on  Portland,  Me.,  v.  782 
on  Portland,  Ore.,  v.  782 
on  Punta  Rasa,  Fla.,  vi.  99 
on  Rio  de  Janeiro,  vi.  338 
on  the  Riviera,  viii.  452 
on  Rochester,  N.  Y.,  vi.  330 
on  Saint  Louis,  Mo.,  vi.  244 
on  Saint  Moritz,  Switzerland,  vi. 

345 
on  Saint  Paul,  Minn.,  vi.  247 
on  San  Antonio,  Tex.,  vi.  235 
on  San  Diego,  Cal. ,  vi.  258 
on  San  Francisco,  Cal.,  vi.  259 
on  Santa  Barbara,  Cal. ,  vi.  280 
on  Santa  Fe,  N.  M.,  vi.  282 
on  Saranac  Lake,  N.  Y. ,  vi.  383 
on  Thomasville,  Ga.,  vii.  61 
on  Toronto,  Canada,  vii.  153 
on  the  Upper  Engadine,  Switzer- 
land, ii.  694 
on  Vicksburg,  Miss. ,  vii.  654 
on  Victoria,  Australia,  vii.  654 
on  Visalia,  Cal.,  vii.  656 
on  Washington,  D.  C,  vii.  696 
on  Winnipeg,  Canada,  vii.  781 
on  Wood's  Holl,  Mass.,  vii.  784 
on  Yuma,  Ariz.,  viii.  74 

Richardson,  M.  H.,  on  applied  anat- 
omy of  the  arm,  i.  319 

Richardson's  neutral  blue  fluid  for 
injecting,  iii.  682 
spray  apparatus,  i.  197  (Fig.) 

Richfield  Springs,  N.  Y.,  vi.  335* 

Ricinine,  i,  788 

Ricinus  communis,  i.  787  (Fig.) 

Rickets,  vi.  225* 
as  a  cause  of  lateral  curvature  of 

the  spine,  iv.  451 
definition,  vi.  335 
deformities  due  to,  vi.  327 
deformity  of  the  hand  in,  iii.  503 
etiology,  vi.  235 

in  the  etiology  of  infantile  diar- 
rhoea, ii.  437 
joint  affections  in,  viii.  343 
osseous  changes  in,  i.  604 
pathology,  vi.  336 
prognosis  of,  vi.  237 


Rickets  (continued) : 
symptoms,  vi.  336 
treatment  of,  vi.  328 
Ricord's  paste  (sulphuric  acid  and 

charcoal),  ii.  5 
Rider's  bones,  v.  387 
Ridge's  food,  composition  of,  viii.  100 
Ridley,  circular  sinus  of,  v.  363  (Fig.)  . 
Ridlon's  knee-splint,  v.  379  (Fig.) 
Riesel's  method  for  the  radical  cure 

of  hernia,  viii.  303 
Rifle-bullets,  viii.  8  (Fig.) 
Rigal's  suture,  v.  203 
Riggs'  hernial  instruments,  iii.  639 
(Fig.) 
method,  v.  203 
Right-handedness,  iii.  496 
Rights,  legal,  of  deaf-mutes,  ii.  370 
Rigidity  cadaveric,  ii.  388  ;  v.  74 
late,  following  paralysis,  ii.  306 
in  lesions  of  the  corpus  striatum, 
ii.  306 
muscular,  in  paralysis  agitans,  v. 
495  (Fig.) 
Rigor  mortis,  ii.  388  ;  v.  74 

after  death  from  lightning,  iv.  503 
Riley,  Charles  Valentine,  on  poison- 
ous insects,  v.  741 
Riley,  Henry  A.,  on  apothecary,  L 
294 
on  law  of  burial,  i.  720 
on  law  of  expert  evidence,  ii.  770 
on  law  of  post-mortem  examina- 
tions, V.  793 
on  laws  of  dissection,  ii.  517 
on  laws  of  life  insurance,  iv.  488 
on  laws  regulating  public  health, 

iii.  528 
on  legal  rules  governing  the  col- 
lection of  fees,  iii.  53 
on  legislation  concerning  the  adul- 
teration of  food  and  drink,  iii. 
205 
on  medical  evidence,  ii.  7.32 
on  pension  laws,  v.  566 
Rima,  of  the  brain,  viii.  140  (Fig.) 
defined,  viii.  118 
its  non-extension  to  tip  of  medi- 

cornu,  viii.  146  (Fig.) 
wider  in  adult  than  in  foetus,  viii. 

143,  168 
wider  in  man  and   apes  than   in 
other  mammals,  viii.  143 
Rima  vulvae,  vii.  690 
Rimulse  of  cerebellum,  viii.  125  (Fig.) 
Rinderpest  germ,  ii.  283 
Rindfleisch's  method,  v.  303 
Ring,  crural,  anomalous  relations  of 
obturator  artery  to,  i.  355  (Fig.) 
Ringworm,  vii.  97  (Fig.) 
and  eczema,  differential  diagnosis 

of,  ii.  634 
crusted,  iii.  49  (Fig.) 
feigned,  iii.  59 
of  the  scalp,  parasite  in,  iv.  804 

(Fig.) 
of  the  tongue,  vii.  109 
Rinne's  method  of  testing  the  hear- 
ing, i.  427 
Rio  de  Janeiro,  vi.  228*  (Chart) 

history  of  yellow  fever  in,  viii.  41 
Ripa,  viii.  120  (Fig.) 
Riparian  parts,  viii.  120 
Rippoldsau,  vi.  229* 
Risorius  muscle,  anomalies  of,  v.  36 
Risus  sardonicus,  vii.  33 
Ritta-Christina,  vii.  20 
Rivallie's  paste  (nitric  acid  and  as- 
bestos or  charpie),  ii.  5 
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River-water,  character  of,  vii.  709 

Rongeur  forceps,  vi.  176  (Pig.)  ;  vii. 

Rotheln,  vi.  232.     See  also  Saeiheln. 

self-purification  of,  vii.  714 

245  (Fig.) 

Rothmund's  hernial  instrument,  iii. 

Riverdiji's  operation,  v.  203 

Roof-nucleus  of  the  cerebellum,  ii. 

637  (Fig.) 

Riverius,  salt  of,  v.  794 

329 

Rotting,  vi,  109 

Riviera,  on  the  Mediterranean,  viii. 

Roosa,  D.  B.  St.  John,  on  non-sup- 

Rouge,  ii.  309 

453* 

purative  inflammation  of  the 

Rough-warted  agaric,  iii.  282 

Eastern,  v.  151 

tympanum,  ii.  586 

Round-cell  sarcoma,  definition  of,  iii. 

Rlvinus,  foramen   of,  not  a  normal 

Roosevelt,  J.  West,  on  anatomy  of 

402 

opening,  vii.  343 

the  kidney,  iv.  267 

Round  ligament  of  the  hip-joint,  iii. 

segment  of,  i.  417  ;  vii.  336  (Fig.) 

on  hydronephrosis,  iv.  284 

651 

Rizzoli's  osteoclast,  v.  385  (Fig.) 

on  morbid  anatomy  of  the  diffuse 

of  the  uterus,  vii.  459,  563  (Fig.) 

Roaches,  v.  750 

diseases  of  the  kidney,  iv.  287 

Round  shoulders,  iv.  320 

Roanoke  Red  Sulphur  Springs,  vi. 

on  rales,  vi.  145 

Round  worm,  v.  132  (Fig.) ;  vii.  791 

229 

Rosa  canina,  vi.  237 

ovum  of,  iv.  795  (Fig.) 

Roberts,  A.  Sydney,  on  club-foot,  ii. 

centifolia,  vi.  238 

Roussel's  transfusion  apparatus,  vii. 

196 

cinnamomea,  vi.  237 

218  (Fig.) 

Roberts'  extension  spinal  brace,  v. 

damascena,  vi,  238 

Roussillon  wines,-  vii.  775 

374  (Fig.) 

eglanteria,  vi.  237 

Roussin's  fluid,  v.  203 

pelvis,  V.  203 

gallica,  vi.  338 

Rowing  as  an  exercise,  ii.  759 

Robinia,  vi.  390 

indica,  vi.  238 

Royal  suture  in  the  cure  of  hernia, 

Robin's  cold-flowing  fluids,  iii.  681 

lutea,  vi.  237 

iii.  630 

fluid,  in  examination  of  the  blood, 

micrantha,  vi.  237 

Royat,  vi,  238* 

i.  583 

rubiginosa,  vi.  237 

Rubber,  i.  750 

gelatine  vehicle  for  injecting,  iii. 

Rosacea  and  lupus,  diagnosis,  iv.  609 

hard,  i.  751 

683 

Rosanilin  sulphonate  for  staining,  iii. 

soft,  i.  750 

Robinson's  patent  barley,  composi- 

677 

Rubefacients,  ii.  317,  700 

tion  of,  viii.  100 

Rose  agaric,  iii.  283 

Rubeola,  iv.  676 

Robiquet's  paste  (zinc  chloride  and 

Rose  cold,  iii.  512  ;  v.  227 

Rubia,  ii.  166,  178 

gutta-percha),  ii.  7 

Rose,  honey  of,  iii.  695 

tinctoria,  iv.  613 

Robson's  eucalyptus  machine,  iv.  37 

Rose  mallow,  iv.  642 

Rubiacea;,  ii.  166 

Rochefort,  vi.  330* 

Rose  vinegar,  ii.  308 

Rubichloric  acid,  ii.  178 

Rochelle  salt,  iv.  459  ;  v.  794  ;  vi.  103 

Rose  water,  vi.  238 

Rubijervine,  iii.  604 

as  a  cholagogue,  ii.  110 
Rochester,  N.  Y.,  vi.  230*  (Chart) 

Rosemary,  vi.  337»  (Fig.) 

Rubinat-Condal  water,  vi.  238* 

Rosenmilller,  organ  of,  iii.  195 ;  v. 

Rubor,  iv.  21 

Rock  Castle  Springs,  vi.  231* 

530 

Rubus,  i.  506 

Rock  Enon  Springs,  vi.  231* 

Rosenthal,  basilar  vein  of  (subcere- 

canadensis,  i.  506 

Rockbridge  Alum  Springs,  vi.  231* 

bral),  viii.  338 

fructicosus,  vi.  147 

Rockbridge  Baths,  vi.  331* 

Rosenthal's  test,  v.  203 

idaeus,  vi.  147 

Rockwell,   A.  D.,  on  electricity  in 

Roseola  febrilis,  ii.  731 

odoratus,  i.  507 

medicine,  ii.  649 

infantilis,  ii.  731 

trivialis,  i.  506 

Rocky  Mountain  fever,  iii.  85 

Roser's  line.     See  Nelaton's  line. 

villosus,  i.  506 

Rocky  Mountain  Springs,  vi.  231* 

method,  v.  303 

Rue  as  an  emmenagogue,  ii.  676 

Roddick,  T.  S. ,  on  spinal  abscess,  vi. 

Roses,  vi.  237*  (Fig.) 

oil  of,  vi.  239*  (Fig.) 
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allied  plants,  vi.  238 

Ruflcoccin,  ii.  247 

Rodent  ulcer,  i.  771 

Rosin,  vii.  333 

Ruga,  a  fold  of  pia,  viii.  Ill  (Fig.) 

Rods  and  cones  of  the  retina,  v.  346 

weed,  iii.  387 

Rugse  penniformes  of  cervix  uteri. 

(Fig.) 

Rosmaiinus  oflBcinalis,  vi.  237  (Fig.) 

vii.  566  (Pig.) 

Roetheln,  vi.  232* 

Ross,  George,  on  pathology  of  intes- 

Rum,.vii.  779 

age  of  patients,  vi.  333 

tinal  obstruction,  iv.  150 

adulteration  of,  iii.  204 

and  measles,  diagnosis  of,  iv.  679 

on  peritonitis,  v.  607 

Rumex,  ii.  525 

non-identity  of,  vi.  335 

on  thoracic  aneurism,  i.  219 

acetosa,  vi.  500 

and  scarlet  fever,  non-identity  of, 

Rosse,  Irving  C,  on  agorophobia,  i. 

Rumen,  of  cattle,  vii,  649  (Fig.) 

vi.  235 

88 

Rumination  in  man,  viii.  457* 

bibliography,  vi.  336 

on  air  in  the  blood,  i.  556 

Rupia,  vi.  715 

clinical  history,  vi.  233 

on  angina  pectoris,  i.  337 

feigned,  iii.  60 

complications  of,  vi,  236 

on  aphasia,  i.  288 

Rupture,  iii.  617  (Fig.)'.     See   also 

definition,  vi.  232 

on  apoplexy,  i.  293 

Hernia. 

diagnosis,  vi.  236 

on  appetite,  i.  295 

spontaneous,  of  the  heart,  ill.  573 

eruption  of,  vi.  234 

on  army  diseases,  i.  333 

Rusous  aculeatus,  vi.  239*  (Fig.) 

etiology,  vi.  232 

on  asphyxia,  i.  387 

Russia,     investigation     of     sudden 

history,  vi.  232 

on  atavism,  i.  406 

deaths  in,  ii.  303 

incubation,  vi.  232 

on  athetosis,  i.  413 

Russian  army  ration,  iii.  120 

symptoms,  vi.  232 

on  catalepsy,  i.  788 

Russula,  iii.  272  (Fig.) 

treatment,  vi.  236 

on  cephalometry,  ii.  33 

alutacea,  iii.  2'i'5,  2'78 

Rohitsch-Sauerbrunn,  vi.  237* 

on  cerebral  hypersemia,  1.  651 

emetica,  iii.  283 

Rokitansky's  theory  of  inflammation, 

on  cerebroscopy,  ii.  36 

foetens,  iii.  283 

iv.  23 

on  compression  of  the  brain,  i.  630 

lepida,  iii,  278 

Roland,  funiculus  of,  viii.  125  (Fig.) 

on  disorders  of  memory,  iv.  709 

list  of  edible,  iii,  284 

Rolando,  fissure  of,  viii.   156.     See 

on  encephalocele,  ii.  679 

virescens,  iii.  278 

also  Central  fissure. 

on  scurvy  or  scorbutus,  vi.  357 

Rusty  sputum,  ii.  315 

methods  of  locating,  viii.  205 

on  sea-sickness,  vi.  360 

Ruta  graveolens,  vi.  339  (Pig.) 

position  of  the,  in  the  child,  viii. 

on  softening  of  the  brain,  i.  659 

Rutherford's    freezing   microtomes. 

204 

on  the  care  of  the  feet,  iii.  .54 

iii.  666  (Fig.) 

Roller-bandage,  i.  470 

on  the  effects  of  cold,  ii.  326 

Rutin,  vi.  239 

RoUet's  acid  carmine  solution,  ill.  675 

on  the  grape-cure,  iii.  381 

Ruttan,  R.  P. ,  on  urine,  vii.  403 

Romans,  gymnastic  exercises  among 

on  West  Indies,  vii.  734 

Rydygier's  clamp  for  pylorectomy. 

the,  ii.  757 

Rostrum,  of  callosum,  viii.  137  (Fig.) 

vi.  115  (Fig.) 

marriage  laws  among,  ii.  373 

of  cochlea,  ii.  563 

Rye,  iv.  638  ;  vi.  339*  (Pig.) 

Romberg's  symptom,  v.  303 

Rot  in  animals,  ii.  518 

ergot  of,  ii.  714  (Pig.) 
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Sabadilla,  vi.  616  ;  vii.  627 

Saint-Amand,  vi.  244* 

Saliva,  secretion  of  (continued) : 

Sabbatla,  iii.  321 

Saint    Anthony's  fire,   iii.    645 ;    v. 

influence  of  atropine  and  pilocar- 

angularis (American  centaury),  ii. 

204 

pine  on  the,  vi.  372 

30 

dance,  v.  304 

influence  of  secretory  nerve- 

Sabina,  vi.  295  (Fig.) 

St.  Catharine's  "Wells,  iv.  695 

fibres  on,  vi.  371 

Sabre-wounds,  viii.  4 

St.  Christopher,  vii.  740  (Fig.) 

influence  of  trophic  nerve-fibres 

Sac,  lachrymal,  abscess  of,  iv.  369 

St.  Croix,  vii.  741 

on,  vi.  369 

blennorrhCEa  of,  iv.  369 

Saint  Bmilionais,  wines  of,  vii.  769 

paralytic,  vi.  373 

inflammation  of,  iv.  369 

St.  Guy's  dance,  v.  204 

theory  of  secretory  and  trophic 

measurements  of,  vii.  659 

Saint-Honor^,  vi.  244* 

nerve-fibres,  vi.  368 

tumors  of  the,  ii.  814 

Saint  Ignatius'  bean,  vi.  344* 

Salivary  concretions,  ii.  360 
Salivation,  vi.  251* 

Sac,  vitelline  or  yolk,  viii.  73  (Fig.) 

Saint  John's  bread,  vi.  244*,  390 

Saccharin,  vi.  675 

dance,  v.  304 

causation  of,  vi.  251 

Saccharine  foods,  adulteration  of,  iii. 

wort,  vi.  244* 

changes  of  saliva  in,  ii.  464 

200 

Saint  Kitts,  vii.  740  (Fig.) 

from  drug  action,  vi.  252 

Saccharometer,  vii.  431  (Fig.) 

St.  Leon  Springs,  iv.  695 

mercurial,  iv.  746 

Saccharomyces    cerevisise,     vliL    38 

Saint  Louis,  Mo.,  vi.  244*  (Chart) 

treatment,  vi.  253 

(Fig.) 

St.  Lucas  rattlesnake,  vi.  166 

Salix,  vi.  254*  (Fig.) 

mycoderma,  iv.  790 

St.  Modestus'  dance,  v.  304 

alba,  vi.  254 

spherique,  iv.  803 

Saint  Moritz,  Switzerland,  vi.  245* 

Salol,  vi.  355* 

urinae,  vii.  440 

(Fig.) 

Salpingectomy,  iii.  31 

Saccharomycetes,  vi.  328 

Saint-Olafsbad,  vi.  247* 

Salpingitis,  iii.  37 

chemical  analysis  of,  vi.  330 

St.  Paul,  Minn.,  vi.  347*  (Chart) 

and  acute  oophoritis,  differential 

Saccharose,  vi.  674 

Saint-Sauveur,  vi.  248* 

diagnosis,  v.  408 

Saccharum,  vi.  674 

St.  Thomas,  vii.  741 

and  chronic  oophoritis,  differential 

lactis,  V.  11 

St.  Vincent,  vii.  740 

diagnosis,  v.  411 
electricity  in,  ii.  654 

officinarum,  vi.  674 

St.  Vitus'  dance,  ii.  138  ;  v.  304 

Sacculus  hemiellipticus,  ii.  563  (Fig.) 

St.  With's  dance,  v.  304 

Salt,  common,  ii.  99 

rotundus,  or  hemisphericus,  ii.  563 

Sal  ammoniac,  ii.  99 

Epsom,  Rochelle,  etc.    See  Epsom 

Saccus  endolymphaticus,  ii.  563,  568 

de  duobus,  v.  795 

salt,  Rochelle  salt,  etc. 

(Fig.) 

diureticum,  v.  794 

Salt  frog,  definition  of,  iii.  789 

lienalis,  v.  605 

prunelle,  v.  795 

Salt  solution,  normal,  viii.  200 

Sachet,  ii.  308 

soda,  vi.  492 

used  in  the  examination  of  fresh 

Sachs,  B.,  on  tetany,  ortetanilla,  vii. 

volatile  odoratum,  ii.  308 

tissues,  iii.  659 

39 

Salaam  spasm,  ii.  287 

Salt  Sulphur  Springs,  vi.  255* 

on  thalamus  opticus,  vii.  49 

Salamandrine,  vi.  64 

Salter,  incremental  lines  of,  vi.  747 

Sacral  lymphatic  glands  and  plexus, 

Salek,  i.  106 

Saltpetre,  v.  795 

viii.  402 

Salempien,  vii.  744 

Salt  rheum  (eczema),  ii.  632 

zoster,  iii.  647 

Salep,  vi.  248* 

Salts,  ammonic,  i.  135 

Sacrarthrocace,  vi.  240 

Salesmen  and  saleswomen,  diseases 

Salts,  smelling,  i.  136  ;  ii.  308 

Sacro-coccygeus  amicus,  v.  53 

of,  V.  281 

Salvia  officinalis,  v.  571 ;  vi.  243 (Fig.) 

posticus,  V.  52 

Salicin,  i.  73  ;  vi.  254 

Salzungen,  vi.  255* 

Sacro-coxitis,  vi.  240 

antiperiodic  action  of,  i.  248 

Sambucus  canadensis,  ii.  649 

Sacro-iliac  disease,  vi.  240* 

Salicylate  of  phenol,  vi.  255 

nigra,  ii.  649 

and  hip  disease,  diflierential  diag- 

of sodium  as  an  emmenagogue,  ii. 

San  Antonio,  Tex.,  vi.  355*  (Fig.) 

nosis,  viii.  350 
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San  Diego,  Cal.,  vi.  258*  (Chart) 

diagnosis,  vi.  241 

Salicylates,  vi.  249 

San  Domingo,  vii.  743 

etiology,  vi.  240 

Salicylic  acid  and  the  salicylates,  vi. 

San  Francisco,  Cal. ,  vi.  259*  (Chart) 

prognosis,  vi.  242 

348* 

San  Pellegrino,  vi.  279* 

symptoms,  vi.  240 

antiperiodic  action  of,  i.  248,  249 

San  Remo,  viii.  456 

treatment,  vi.  242 

antiseptic  elHcacy  of,  i.  353 

Sandarac,  iv.  265  ;  vi.  257*  ;  vii.  334 

varieties  of,  vi.  240 

germicidal  action  of,  iii.  336 

Sandal  wood,  oil  of,  vi.  356*  (Fig.) 

Sacro-lumbalis  muscle,  anomalies  of. 

in  antiseptic  surgery,  i.  264 

as  a  diuretic,  ii.  523 

V.  52 

in  the  treatment  of  corns,  ii.  178 

red,  iv.  312 

Sacrum,  v.  552 

in  the  treatment  of  fever,  iii.  70 

Sand  for  surgical  dressings,  i.  265 

Saddle-back  caterpillar,  v.  757 (Fig.) 

permanent  alterations  in  hearing 

Sand  baths,  i.  463 

Saddle-nose,  v.  447  (Fig.) 

caused  by,  i.  431 

Sand-flea,  ii.  20  ;  v.  756  (Fig.) ;  vi.  83 

Saemisch's  operation,  ii.  297  ;  v.  203 

Salies-de-B6arn,  vi.  350* 

Sand-viper,  vi.  173 

SaiHower,  ii.  58 ;  iv.  643  ;  vi.  243 

Saline  diuretics,  ii.  521 

Sandefjord,  vi.  257* 

Saffron,  iv.  642  ;  vi.  242*  (Fig.) 

Saline  purgatives,  vi,  101 

Sandwich  Springs,  iv.  695 

as  an  emmenagogue,  ii.  676 

list  of,  vi.  225 

Sanger's  operation,  v.  203 

meadow,  ii.  334  (Fig.) 

Saline  solutions,  transfusion  of,  vii. 

Sanguinaria  as  an  expectorant,  ii.  768 

Safranin  for  staining,  iii.  677 

231 

canadensis,  i.  574  (Fig.) 

Safrene,  vi.  394 

Salines,  increase  of  peristalsis  by,  iv. 

Sanguinarine,  i.  574,  575 

Safrol,  vi.  394 

164 

(chelerythrine),  ii.  12 

Sagapenum,  i.  138,  382 

Salins,  France,  vi.  350* 

Sanguineous  expectoration,  ii.  769 

Sage,  V.  571  ;  vi.  243*  (Fig.) 

Saliva,  agents   which   increase   the 

Sanguisuga,  iv.  467  (Pig.) 

as  an  emmenagogue,  ii.  676 

flow  of,  vi.  447 

Sanicle,  vi.  261* 

Sago,  vi.  243*  (Fig.),  620  (Fig.) 
source  of,  1.  304 

Brownian  movements  in,  iv.  777 

Sanicula  europsea,  vi.  261 

centre  of  secretion  of  the,  vi.  373 

Sanitary  inspection,  blanks  for  regis- 

Saguerus Rumphii,  seu  saccharifer, 

composition  of,  ii.  462 

tering  the  results  of,  vi.  363, 

i.  304  ;  vi.  674 

influence  of  the  nerves  on  the  se- 

278 

Sagus  farinifera,  vi.  243 

cretion  of,  vi.  367 

in  cases  of  contagious  or  infectious 

Sahli's  stains  for  nerve-fibres,  iii.  690 

microscopical  examination  of  the. 

diseases,  vi.  271 

Sailors,  clothing  for,  iii.  772 

iv.  788 

of  air-supply,  vi.  274 

diseases  of,  v.  281 

secretion  of,  ii.  446  ;  vi.  366  (Fig.) 

of  cemeteries  and  burial,  vi.  370 

food  for,  iii.  771 

in  a  case  of  chlorosis,  ii.  107 

of  drainage  and  sewerage,  vi.  264 

habitations  for,  iii.  767  (Fig.) 

in  infants,  viii.  93 

of  fire  establishments,  vi.  370 

morale  of,  iii.  773 

in  the  new-born,  iv.  10 

of  food-supplies,  vi.  367 
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Sanitary  inspection  (continued) : 

of  gas  supply,  vi.  267 

of  habitations,  vi.  268,  274 

of  heating  apparatus,  vi.  374 

of  hospitals  and  public  charities, 
vi.  270 

of  manufactures  and  trades,  vi.  268 

of  markets,  vi.  267 

of  plumbing  and  drainage,  vi.  276 

of  police  and  prisons,  vi.  270 

of  public  schools,  vi.  269 

of  p'ublic  ways  and  places,  vi.  266 

of  railroad  cars,  vi.  272 

of  ships,  vi.  271 

of  slaughter-houses  and  abattoirs, 
vi."'267 

of  surroundings  of  habitations,  vl. 
273 

of  ventilation,  vi.  275 

of  water-supply,  vi.  264 

personal,  vi.  273 

principles  of,  vi.  261* 

qualifications  of  inspectors,  vi.  262 

quarantine,  vi.  271 

scope  of,  vi.  261 

survey,  vi.  262 
Sanitary    inspectors,   duties  of.   vi. 
272*  (Fig.) 

qualifications  of,  vi.  262 
Sanitary  laws,  iii.  528 
Sanitary  measures  in  the  prevention 

of  cholera,  ii.  134 
Santa  Barbara,  Cal.,  vi.  280*  (Chart) 
Santa  Fe,  N.  M.,  vi.  282*  (Chart) 
Santa  Lucia,  vii.  740 
Santalic  acid,  vi.  294 
Santalin,  vi.  294 
Santalum  album,  vi.  256  (Fig.) 

Freycinetianum,  vi.  257 

pyrularium,  vi.  257 

Yasi,  vi.  257 
Santolina  chamoecyparissus,  viii.  37 
Santonica,  viii.  1  (Fig.) 
Santonin,  i.  73  ;  viii.  2 
Santorini,  cartilage  of,  iv.  388  (Fig.) 

fissures  of,  i.  417  (Fig.) 

incisurse  musculus,  i.  444 
Saphenous  artery,  i.  357 
Saphenous  nerve,  great  or  internal, 

viii.  544 
Saphenous  veins,  iv.  469  (Fig.) 

anomalies  of,  vii.  610 

great  or  internal,  viii.  537  (Fig.) 
Sapo,  vi.  490 

viridis,  vi.  491 
Sapogenin,  vi.  387,  491 
Saponaria  officinalis,  vi.  491 
Saponin,  ii.  224  ;  vi.  491 
Sapotoxin,  vi.  491 
Saprine,  vi.  62 
Saranac  Lake,  vi.  283* 
Saratoga  Springs,  vi.  283* 
Sarcin  in  urine,  vii.  414 
Sarcina;,  vi.  329  (Fig.) 

urinse,  vii.  441 

ventriculi,  iv.  794  (Fig.) 
Sarcocele,  iii.  313 

treatment  of,  iii.  313 
Sarcolemma,  v.  63  (Fig.) 

histogenesis  of,  v.  69 
Sarcoma,  i.  604;  vi.  285*  (Fig.) 

alveolar,  vi.  288 
definition  of,  iii.  402 
of  the  peritoneum  in  a  horse,  au- 
topsy, vii.  651 

benign  period  of,  vi.  291 

cells  of,  vi.  286 

characters  of,  vi.  285 

classification  of,  vi.  286 


Sarcoma  (continued) : 

clinical  characters  of,  vi.  290 

diagnosis  of,  vii.  326 

following  condyloma,  ii.  262 

(glioma)  of  the  retina,  ii.  811  (Fig.) 

growth  of,  vi.  290 

in  the  cicatrix,  ii.  159 

in  the  labyrinth,  i.  439 

in  the  tympanum,  vii.  371 

malignancy  of,  vi.  290 

melanotic,  iv.  702  (Fig.) 
definition  of,  iii.  402 

myeloid,  vi.  288 

of  the  auditory  nerve,  i.  439 

of  the  auricle,  i.  447 

of  the  bladder,  i.  510 

of  the  breast,  i.  692 

of  the  choroid,  ii.  809  (Fig.) 

of  the  ciliary  body,  ii.  809 

of  the  conjunctiva,  ii,  807  (Fig.) 

of  the  cornea,  ii.  301 

of  the  external  auditory  canal,  i.  425 

of  the  eyelid,  ii.  806 

of  the  hip  and  hip  disease,  diagno- 
sis, viii.  350 

of  the  intestine,  iv.  191 

of  the  iris,  ii.  809 

of  the  kidney,  iv.  292 

of  the  lachrymal  gland,  ii.  814 

of  the  larynx,  iv.  429 

of  the  liver,  iv.  576 

of  the  lower  jaw,  iv.  250 

of  the  orbit,  ii.  813 

of  the  ovary,  v.  414 

of  the  pancreas,  v.  484 

of  the  parotid  gland,  v.  520 

of  the  skin,  and  mycosis,  diagnosis 
of,  V.  78 

of  the  spleen,  vi.  604 

of  the  upper  jaw,  iv.  243 

of  the  urethra,  i.  520  (Pig.) 

of  the  uterus,  vii.  500  (Fig.) 

perforating,  of  the  skull,   vi.   466 
(Fig.) 

relation    of,    to    connective-tissue 
tumors,  vi.  285 

round-cell,  vi.  287 
definition  of,  iii.  402 

spindle-cell,  vi.  287 
definition  of,  iii.  402 
Sarcomatosis    following    mammary 

sarcoma,  i.  692 
Sarcophaga  carnaria,  v.  291 

latifrons,  v.  753 
Sarcopsylla  penetrans,  v.  756  (Fig.) 
Sarcoptes  scabiei  crustosse,  v.  744 

hominis,  v.  742  (Fig.) 
Sarcosiu,  v.  258 
Sarcous  substance  of  muscular  tissue, 

V.  61 
Sarolhamnus  scoparius,  i.  709 
Sarsaparilla,  vi.  291*  (Fig.) 

action  and  use,  vi.  292 

allied  drugs,  vi.  293 

allied  plants,  vi.  293 

Brazilian,  vi.  292 

collection  of,  vi.  292 

composition  of,  vi.  292 

description  of,  vi.  292 

false,  vi.  293* 

Guatemala,  vi.  292 

Guayaquil,  vi.  292 

Honduras,  vi.  292 

Indian,  v.  725 

.lamaica,  vi.  293 

Mexican,  vi.  292 

preparations  of,  vi.  293 

source  of,  vi.  291 

Texas,  v.  20 


Sartorius  muscle,  viii.  540  (Fig.) 

anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
Sass'  cold-spray  apparatus,  iv.  88 
Sassafras,  vi.  298*  (Fig.) 

officinale,  ii.  169 

pith,  vi.  294 
Sassy  bark,  iv.  502  ;  vi.  294* 
Satterthwaite,  Thomas  E. ,  on  abscess 
of  the  liver,  iv.  537 

on  artificial  respiration,  i.  377 

on  enlargements  of  the  liver,  iv- 
552 

on  heat-stroke,  iii.  600 

on  the  pathology,  clinical  history, 
etc.,  of  carcinoma,  i.  770 
Satterthwaite's  method  of   artificial 

respiration,  i.  380  (Fig.) 
Satureia  hortensis,  vi.  295 
Saturnia  lo,  v.  756  (Fig.) 
Saunders,  red,  vi.  294* 
Sausage  poisoning,  vi.  67 
Sauter  operation,  iii.  804  ;  v.  203 
Sauterne,  wines  of,  vii.  768 
Sauter-Recamier  operation,  iii,  804  ; 

V.  203 
Savanilla  rhatany,  vi.  209 
Savine,  vi.  295*  (Fig.) 

as  an  emmenagogue,  ii.  676 

tops,  vii.  334 
Savory   and   Moore's  food,   compo- 
sition of,  viii.  100 

vaporizer,  iv.  37 
Savory,  summer,  vi.  295* 
Sawdust  for  surgical  dressings,  i.  365 
Saws,  surgical,  vi.  176  (Fig.) 
Sayre's  ankle  splint,  v.  380  (Fig.) 

dressing  for  fractured  clavicle,  iii. 
244 

knee-splint,  v.  379  (Fig.) 

operation    for    anchylosis  of    the 
hip,  V.  392  (Fig.) 

plaster- jacket  and  jury-mast,  v.  374 
(Fig.) 

short  hip-splint,  v.  377  (Fig.) 

treatment  of  lateral  curvature  of 
the  spine,  ii.  775 
Scabies,  vi.  295* 

and  eczema,  differential  diagnosis 
of,  ii.  634.  639 

diagnosis,  vi.  395 

eruption  of,  vi.  295 

etiology,  vi.  296 

feigned,  iii.  59 

pathology,  vi.  296 

prognosis,  vi.  396 

site  of  lesions  of,  vi.  295 

treatment,  vi.  296 
Scabiosa  succisa,  vi.  296 
Scabious,  vi.  296* 
Scala  media  of  cochlea,  ii.  563 

tympani,  ii.  563 

vestibuli,  ii.  563 
Scalds,  i.  732 
Scalenus  anticus,  anomalies  of,  v.  40 

medius,  anomalies  of,  v.  40 

minimus,  v.  40 

posticus,  anomalies  of,  ^ .  10 
Stalled  head,  ii.  633 
Scalp,  differential  diagnosis  of  erup- 
tions of,  ii.  634,  636 

eczema  of  the,  ii.  636 

lymphatic  glands  of  the,  v.  119 

sabre  and  bayonet  wounds  of  the, 
viii.  4 

section  of,  viii.  Ill  (Fig.) 

shot-wounds  of  the,  viii.  5 

wounds  of  the,  iii.  523 
treatment  of,  viii.  223 
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Scaly  diseases,  duration  of  desqua- 
mation in,  ii.  415 

eczema,  ii.  633 

hyduum,  lii.  280 
Scammony,  vi.  103,  296*  (Fig.) 
Scamnum  Hippocratis  (surgical  pul- 
leys), ii.  483  (Fig.) 
Scandix  cerefolium,  ii.  80 
Scansorius  muscle,  v.  48 
Scaphoid  bone,  fracture  of,  iii.  254 
Scapula  :  diseases  and  injuries  of  the 
coracoid  process,  vi.  297*  (Fig.) 

fracture  of,  iii.  245 

fracture  of  the  coracoid  process, 
vi.  298 

removal  of,  in  amputation  of  the 
arm,  i.  163 
Scapulo-costalis  minor,  v.  43  (Fig.) 
Scar,  ii.  157 
Scarborough,  vi.  302* 
Scarenzio's  treatment  of  syphilis,  v. 

203 
Scarification,  i.  571 

in  the  cure  of  hernia,  iii.  630  (Fig.) 

in  the  treatment  of  oedema  of  the 
glottis,  iii.  349  (Fig.) 
Scarificator,  i.  571  (Fig.) 

vaccine-,  vii.  518  (Fig.) 
Scarlatina,  vi.  302.     See  also  Sca/rlei 
fever. 

rheumatica,  ii.  395 

sine  exanthemate,  vi.  808 
Scarlet  fever,  vi.  302* 

and  dengue,  differential  diagnosis 
of,  ii.  398 

and  diphtheria,  differential   diag- 
nosis of,  ii.  473  ;  vi.  316 

and   drug    eruptions,    differential 
diagnosis  of,  ii.  411 

and  measles,  diagnosis  of,  iv.  679 

and  roethelu,  non-identity  of,  vi. 
235 

and  tonsillitis,  diagnosis,  vii.  134 

blindness  in,  i,  537 

cervical  adenitis  in,  vi.  313 

changes  in  the  labyrinth  in,  i.  437 

clinical  history,  vi.  305 

coma  in,  ii.  258 

complications  of,  vi.  310 

concurrence  of,  with  other  specific 
affections,  vi.  313 

contagion  of,  vi.  305 

deafness  from,  vi.  312 

definition,  vi.  302 

desquamation,  vi.  308 

diagnosis,  vi.  317 

ear  diseases  in,  vi.  813 

eruption  of,  vi.  306 

etiology,  vi.  303 

graver  forms,  vi.  308 

heart  failure  in,  vi.  813 

history,  vi.  302 

Incubation  of,  vi.  305 

inflammation  of  joints  in,  vi.  313 

influence  of  race  and  nationality 
upon,  viii.  434 

invasion  of,  vi.  306 

kidneys  in,  vi.  316 

liver  in,  vi.  317 

lymphatic  glands  in,  vi.  317 

malignant,  vi.  309 

microbes  of,  ii.  283  ;  vi.  303 

milder  forms  of,  vi.  306 

nephritis  in,  vi.  310 

pathological  anatomy,  vi.  315 

prognosis,  vi.  318 

prophyla-xis,  vi.  338 

puerperal,  vi.  314 

relapses  and  recurrences,  vL  315 


Scarlet  fever  (continued)  : 
season  of  prevalence,  vi.  304 
sequelse,  vi.  313 
spleen  in,  vi.  317 
surgical,  vi.  313 
symptoms,  vi.  306 
treatment,  vi.  319 
Scarpa,  .hiatus  of,  ii.  563 
Scarpa's  aplatissement,  iv.  493 
method,  v.  203 
triangle,  iii.  393  ;  viii.  540 
Scatol  in  urine,  vii.  415 
Scavengers,  diseases  of,  v.  381 
Scbafer's    apparatus     for    warming 
slides,  ii.  661  (Fig.) 
dumbbells,  v.  65  (Fig.) 
Schaller's    preparation   of   carminic 

acid,  iii.  675 
Schallibaum's  method  of  serial  sec- 
tion cutting,  iii.  689 
SchauflBer,    Edward    W.,  on    ague- 
cake,  i.  89 
on  gaseous  enemata  in  the  treat- 
ment of  phthisis,  V.  659 
on  impotence,  iv.  3 
on  intermittent  fever,  iv.  144 
on  phthisis  pulmonalis,  v.  660* 
on  remittent  malarial  fever,  iii.  78 
on  sterility  in  the  male,  vi.  624 
Scheele's  green,  poisoning  by,  i.  344 

prussic  acid,  iii.  788 
Scheiner's  experiment,  i.  46 
Scherer's  test  for  phosphorus,  v.  645 
Scherk's  perimeter,  vii.  660 
Schiller,  brain-weight  of,  viii.  163 
Schinznach,  vi.  824* 
Schizoccele,  ii.  228 
Schizomycetes  and   other  vegetable 
micro-parasites,  vi.  324*  (Fig.) 
chemical  analysis  of,  vi.  880 
in  diphtheritic  membrane,  ii.  473 
in  urine,  vii.  440 
Schla'ngenbad,  vi.  343* 
Schlemm's  canal,  vi.  353 
Schmidt,  flbrino-plastic  substance  of, 
i.  551 
incisures  of,  v.  143  (Fig.) 
Schneiderian  membrane,  v.  211 
Schneider's  acid  carmine  solution,  iii. 

675 
Schoenocaulon    officinale,    vi.    616  ; 

vii.  627 
School-children,  myopia  in,  v.  86 
Schooley's    Mountain    Springs,    vi. 

348* 
Schools  for  deaf-mutes,  ii.  370 
public,  sanitary  inspection  of,  vL 

269 
overpressure    in,    as    a   cause   of 
chorea,  ii.  141 
Schroder's  method  of  extirpation  of 
the  uterus,  iii.  811  ;  vii.  499 
of  trachelorrhaphy,  vii.  158  (Fig.) 
Schrotter's  laryngeal  cautery  instru- 
ments, ii.  659  (Fig.) 
laryngeal  dilators,  iv.  438  (Fig.) 
Schueller's  operation,  v.  303 
Schulzer's  larva-holder,  iii.  658  (Fig.) 
Scliultze's  uterine   dilator,  vii.   478 

(Fig.) 
Schultz's  method,  v.  203 
Schwalbach,  vi.  348* 
Schwann,  sheath  of,  v.  144 
Schwann's  theory  of  inflammation, 

iv.  23 
Schweigger-Seidel's  acid  carmine  so- 
lution, iii.  675 
Sciatic  artery,  viii.  544  (Fig.) 
anomalies  of,  i.  355 


Sciatic  vein,  viii.  544 

Sciatic  nerve,  great,  viii.  545  (Fig.) 

small,  viii.  544 
Sciatica,  v.  157  ;  vi.  344* 
and  hip  disease,  diagnosis,  viii.  35C 
clinical  history,  vi.  345 
diagnosis,  vi.  846 
etiology,  vi.  344 
prognosis,  vi.  346 
treatment,  vi.  346 
Sciences,  the  biological,  i.  501 
Scilla,  vi.  615  (Fig.) 
as  an  expectorant,  ii.  767 
maritima,  vi.  615 
Scillin,  vi.  616 
Scillipikrin,  vi.  616 
Scillitoxin,  vi.  616 
Scirrhus,  i,  769  (Fig.),  771 
atrophic,  i.  778 
cuirass-formed,  i.  778 
cystic,  i.  778 
lardaceous,  i.  777 
ligneous,  i.  777 
of  the  mamma,  i.  698 
of  the  uterus,  i.  778 
statistics  of,  i.  780 
Scissura  pilorum,  iii.  478  (Fig.) 
Sclera,  cornea,  crystalline  lens,  vit- 
reous  body,  zonule   of  Zinn, 
aqueous  humor,  vi.  347*  (Pig.) 
ectasia  of  the,  vi.  354 
diseases  of  the,  vi.  358*  (Fig.) 
histology  of  the,  vi.  351 
wounds   and  injuries   of,    ii.  80O 
(Fig.) 
Scleratitis,  scrofulous,  vi.  354 
Sclerema  neonatorum,  vi.  355* 
Sclererythrin,  ii.  715 
Scleritis,  complicated,  vi.  354 
simple,  vi.  353 
syphilitic,  vi.  730 
Sclerocrystalline,  ii.  715 
Scleroderma,  vi.  355* 
deformity  of  the  hand  in,  iii.  502 

(Fig.) 
diffusa,  vi.  355 
localis,  vi.  356 
Sclerodic  acid,  ii.  715 
Sclero-ectasia  posterior,  vi.  354 
Sclerojodin,  ii.  715 
Sclero-keratitis,  vi.  354 
Scleromucin,  ii.  715 
Sclerosis,  ii.  174 
arterial,  ii.  687 
lateral  spinal,  vi.  563 
multiple  (cerebrospinal),  vi.  567 
and  brain  tumor,  diagnosis  of,  i. 

679 
definition,  vi.  567 
diagnosis,  vi.  569 
etiology,  vi.  567 
morbid  anatomy,  vi.  568 
morbid  physiology,  vi.  568 
prognosis,  vi.  569 
symptoms,  vi.  567 
treatment,  vi.  569 
of  the  liver,  iv.  543  (Fig.) 
renal,  iv.  380 
Sclerosing  opacities  of  the  cornea,  ii. 

399 
Sclerotic,  vi.  847  (Fig.) 
attachments  of  uveal  tract  to  the, 

iv.  314 
development  of,  ii.  784 
diseases  of  the,  vi.  358  (Fig.) 
tumors  of,  ii.  808 
Sclerotium,  ii.  714 

of  mould  fungi,  vi.  337 
Scleroxanthin,  ii.  715 
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Scoliosis,   iv.   450  (Fig.)-     See  also 

Scrotum  (continued) : 

Secale  cereale,  iv.  638  ;  vi.  339  (Pig.) 

Lateral  curvature  of  the  spine. 

epithelioma  of,  i.  774 

cornutum,  ii.  714  (Fig.) 

Scolopendra    castaneiceps,    v.     749 

excision  of  part  of,  for  varicocele. 

Second  nerve,  ii.  324 

(Fig-) 

vii.  600 

Secondary  forebrain,  viii.  134 

electrica,  v.  750 

fibroma  of,  iii.  309 

Secondary  optic  vesicle,  ii.  782 

morsitans,  v.  749 

gunshot  wounds  of,  iii.  307 

Second-sight,  ii.  879 

Scolopendrium  vulgare  seu  oflBcinale, 

haematocele  of  dartoid  tissue,  iii. 

Secretion,  or  secretions,  vi.  363  (Pig.) 

iii.  509 

308 

bronchial,  remedies  to  increase,  ii. 

Scoop,  lithotomy,  iv.  517  (Pig.) 

incised  wounds  of,  iii.  307 

765 

urethral,  iv.  539  (Fig.) 

infiltration  of,  with  urine,  iii.  308 

classification  of,  vi.  364 

Scoparin,  i.  709 

injuries  and  wounds  of,  iii.  306 

effects  of  alcohol  upon,  i.  104 

Scoparius,  i.  709 

lacerated  wounds  of,  iii.  307 

effects  of  tobacco  upon,  viii.  553 

diuretic  action  of,  il.  522 

lupus  of,  iii.  309 

gastric,  ii.  464 

Scorbutus,  vi.  357.     See  also  Scurvy. 

lymphatic  vessels  of,  viii.  307 

in  infancy,  iv.  10 

Scorodosma  foetida,  i.  381  (Fig.) 

malformations  of,  iii.  308 

in  the  kidney,  vi.  377 

Scorpion-flies,  v.  750 

nerves  and  vessels  of,  iii.  390 

in  the  mammary  glands,  vi.  378 

Scorpion-spiders,  v.  747  (Fig.) 

new-growths  of,  iii.  308 

in  the  sweat-glands,  vi.  378 

Scorpionida;,  v.  748  (Fig.) 

punctured  wounds  of,  iii.  307 

intestinal,  ii.  468 

Scorpions,  v.  748  (Fig.) 

sarcoma  of,  iii.  309 

of  digestive  fluids,  ii.  445 

Scotch  bonnets,  iii.  276 

skin  of,  iii.  389 

pancreatic,  ii.  466  ;  vi.  373 

Scotchmen,  cranial  capacity  of,  ii. 

tumors  of,  iii.  308 

paralytic,  vi.  373 

25 

varicocele,  vii.  598 

physiology  of,  vi.  363*  (Pig.) 

Scotland,    investigation    of    sudden 

wounds  of,  iii.  306 

salivary,  ii.  462  ;  vi.  366 

deaths  in,  li.  303 

Scultetus,  bandage  of,  i.  470  (Pig.) 

theories  of,   vi.  365 

Scotoma,  vii.  665.  668 

Scurvy  or  scorbutus,  vi.  105,  357*. 

urinary,  vi.  377 

annular,  vii.  668 

See  also  under  Purpura. 

conditions     which    modify    in 

central,  ii.  151  ;  vii.  668 

clinical  history,  vL  359 

health  and  disease,  ii.  530 

color-,  vii.  668 

diagnosis,  vi.  359 

Section-cutting,  methods  of,  iii.  666 

following  rupture  of  the  choroid, 

etiology  of,  vi.  358 

serial,  iii.  689 

ii.  802 

history  of,  vi.  357 

Sedative  action  of  heat,  iii.  603 

negative,  vii.  668 

in  armies,  i.  330 

Sedatives,  vi.  379* 

peripheral,  vii.  668 

pathology  of,  vi.  359 

circulatory,  vi.  379 

positive,  vii.  668 

prevention  of,  vi.  359 

gastric,  vi.  379 

riog,  vii.  668 

in  the  army,  iii.  133,  758 

local,  vi.  379 

scintillans,  vii.  669 

prognosis,  vi.  359 

nervous,  vi.  379 

Scott    Alison's    diflferential  -stetho- 

treatment of,  vi.  360 

respiratory,  vi.  379 

scope,  vi.  627  (Fig.) 

Scutellaria  lateriflora,  vi.  357 

urinary,  vi.  379 

Scott,  W.  B.,  on  functions  of  the 

Scutulated  rattlesnake,  vi.  166 

Sedentary  life,  diseases  of,  v.  381 

cerebral  cortex,  ii.  88 

Scymnus,  a  shark,  brain  of,  viii.  118 

Sedgwick,  William  T.,  on  bacteria, 

Scourers  of- cloth,  diseases  of,  v.  281 

Sea-air  in  the  treatment  of  chorea. 

i.  458 

Scoutetten's  method,  v.  203 

ii.  143 

on  biology,  i.  499 

Screw-worms,  v.  291 ,  753 

Sea-bathing,  i.  462 

on  differentiation,  ii.  444 

Scriveners'  palsv,  vi.  33  (Fig.) 

Sea-Island  cotton,  ii.  311 

on  fermentation,  iii.  61 

Scrofula,  vii.  2'74* 

Sea-salt,  ii.  99 

on  reflex  actions  or  reflexes,  vi.  151 

and  tuberculosis,  pathological  iden- 

Sea-sickness, vi.  360"' 

S^dillot's  method,  v.  203 

tity  of,  viii.  340 

'      congestion   of  internal  organs  in, 

operation  for  double  hare-lip,  iii. 

definition,  vii.  274 

ii.  171 

506  (Fig.) 

derivation  of  the  term,  vii.  274 

Sea-snakes,  vi.  174 

Sediment  of  waters,  vii.  707 

etiology,  vii.  275 

Sea-tangle,  iv.  379  (Pig.) 

Seely,  W.  W.,  on  Meniere's  disease. 

history,  vii.  274 

tents,  ii.  717 

iv.  714 

in  the  etiology  of  deaf -mutism,  ii. 

Sea-tortoise  fat,  iii.  43 

on  tinnitus  auriurn,  vii.  99 

367 

Sea,    transportation     of    sick    and 

Segmental  overlapping  in  the  brain. 

pathology,  vii.  275 

wounded  by,  iii.  146  (Fig.) 

viii.  114 

pathological  anatomy,  vii.  276 

Sea-wrack,  iii.  264 

Segmentation  cavity,  vi.  383 

prognosis,  vii.  277 

Seal,  golden,  vi.  360'* 

modifications  of,  vi,  382 

treatment,  vii.  378 

Seal's  blubber,  iii.  43 

nucleus,  vi.  381 

water  treatment  of,  i.  464 

Searcher,  Andrew's,  iv.  525  (Pig.) 

in  ovum,  iv.  7  (Fig.) 

Scrofuloderma,  vi.  356* 

Gouley's,  iv.  524  (Fig.) 

of  the  body,  vi.  379* 

Scrofulous  and  syphilitic  dactylitis, 

Little's,  iv.  525  (Fig.) 

of  the  brain  more  easily  recognized 

diagnosis  of,  ii.  355 

Thompson's,  iv.  535  (Pig.) 

in  certain  low.  or  generalized 

conjunctivitis,  ii.  268 

Season,   nfluence  of,  in  the  produc- 

vertebrates, viii.  113 

neck,  V.  119 

tion  of  catarrh  of  the  upper 

relative  size  in  embryo  and  adult, 

Scrophularacrin,  iii.  156 

air-passages,  iv.  402 

viii.  114 

Scrophularia.  iii.  833 

upon  convulsive  disorders,  ii.  287 

of  the  ovum,  vi.  381*  (Fig.) 

aquatica,  iii.  156 

upon  yellow  fever  epidemics,  viii. 

external  appearances  of,  vi.  381 

nodosa,  iii.  156 

56 

Segments,  cephalic,  i.  634 

Scrophularin,  iii.  156 

in  relation  to  dysentery,  ii.  547 

number  and  characteristics  of, 

Scrophularosmin,  iii.  156 

Seat-worm,  v.  133  (Fig.)  ;  vii.  792 

vi.  380 

Scrotum,  iii.  389 

Sebaceous  cyst,  vi.  362* 

muscular,  ii.  233 

adhesion  of,  to  penis,  iii.  308 

Sebaceous  glands,  viii.  465  (Fig.) 

primitive  arrangement  of  the,  vi. 

burns  of,  iii.  308 

disease  of,  ii.  255 

379 

cancer  of,  i.  774  ;  iii.  309 

in  infancy,  iv.  10 

rump,  vi.  380 

contusions  of,  iii.  306 

Seboliths,  ii.  260 

spinal, vi.  543  (Fig.) ;  viii.  475  (Fig.) 

dermatitis  of,  after  the  use  of  qui- 

Seborrhoea, vi.  363* 

Seguin's  signal  symptom  in  epilepsy. 

nine,  ii.  413 

and    psoriasis,    differential    diag- 

viii. 222 

diseases  and  new-growths  of,  iii. 

nosis  of,  vi.  56 

Seidlitz  powder,  iv.  459  ;  v.  794 

308 

cougestiva,  iv.  606 

Seignette's  salt,  v.  794  . 

elephantiasis  of,  iii.  308 

oleosa,  vi.  362 

Self-fertilization,    disadvantage    of. 

enchondroraa  of,  iii.  309 

sicca,  V.  691 ;  vi.  363 

viii.  447 
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Sella  turcica,  tumor  of,  symptoms, 

i.  678 
Selters,  vi.  385* 

Seltzer  Springs,  Germany,  vi.  385* 
Seltzer  Spring,  Saratoga,  vi.  284 
Semecarpus  anacardium,  i.  786 
Semen  contra,  viii.  1  (Fig.) 
Semicanalis  spiralis,  ii.  566 
Semicircular  canals,  ii.  563  (Fig.) 

function  of,  iii.  544 
Semimembranosus  muscle,   viii.   545 
(Fig.) 

anomalies  of,  v.  48 
.Semi-mutes,  ii.  363 
Seminal  incontinence,  vi.  385* 

definition,  vi.  385 

diagnosis,  vi.  386 

etiology,  vi.  386 

morbid  anatomy  and  pathology,  vi. 
386 

natural  history,  vi.  385 

prognosis,  vi.  386 

treatment,  vi.  386 
Seminal  tubules,  vii.  38  (Fig.) 
Seminal  vesicles,  vii.  32 
Semitendinosus    muscle,     viii.'    545 
(Fig.) 

anomalies  of,  v.  48 
Semple's  inhaler,  iv.  38 
Seneclo  vulgaris,  iii.  394 
Senega,  vi.  387*  (.Fig.) 

as  an  emmenagogue,  ii.  676 

as  an  expectorant,  ii.  767 
Senegal  gum,  iii.  409 
Senegin,  vi.  387 

Senescence,  phenomena  of,  i.  87 
Senile  changes  in  the  lower  jaw,  iii.  15 

of  the  face,  iii.  6 
Senile  gangrene,  iii.  300  (Fig.) 
Senile  tremor  and  paralysis  agitans, 
differential  diagnosis  of,  v.  496 
Senility,  vi.  388*.  See  also  Old  age. 
Senn,  Nicholas,  on  bronchial  cysts, 
i.  680 

on  fractures  of  the  acetabulum,  i. 
54 

on  hydrocele,  iii.  725 

on  injuries  and  diseases  of  the  pan- 
creas, V.  456 

on  ligature,  iv.  489 

on  perforatingJ,umors  of  the  skull, 
vi.  466 
Senna,  iv.  461  ;  vi.  101,  388*  (Fig.) 

action  and  use,  vi.  389 

administration,  vi.  389 

Alexandria,  vi.  389 

allied  plants,  vi.  390 

composition  of,  vi.  389 

compound  infusion  of,  iv.  641 

description  of,  vi.  389 

India,  vi.  389 

Tinnevelly,  vi.  389 

varieties  of,  vi.  388 
Sennacrol,  vi.  389 
Sennapicrin,  vi.  389 
Sensation,   cortical  areas   of,  ii.    34 
(Fig.) 

disorders  of,  vi.  390*  (Fig.) 
in  diphtheria,  ii.  472 

disturbances  of,  caused  by  light- 
ning, iv.  501 

loss  of,  ii.  253 

of  cold,  ii.  327 

visceral,  vi.  396 
Sense,  muscular,  v.  74  ;  vi.  393 

of  pressure,  measurement  of,  1.  85 

of  temperature  changes,  measure- 
ment of,  i.  85 

tactile,  measurement  of,  i.  83 


Senses  and  mental  faculties,  develop- 
ment of,  in  infants,  iv.  12 

derangement  of,  in  cholera,  ii.  139 
in  general  paresis,  iv.  106 

special,  development  of,  in  child- 
hood, ii.  95 
Sensibility,  delayed   conduction  of, 
vi.  392 

diminished,  in  contusions,  ii.  285 

electro-cutaneous,  test  for,  vi.  391 

lesions  of,  in  brain  tumors,  i.  675 

muscular,  tests  for,  vi.  392 

relative,    table    of,    for    different 
parts  of  the  body,  i.  84 

tactile,  measurement  of,  i.  83 
Sensory  conduction,  rapidity  of,  test 

for,  vi.  391 
Sensory  epilepsy,  ii.  704 
Separate  coil  battery,  ii.  650 
Sepia  officinalis,  ii.  349 

coloring  matter  of,  ii.  248 
Septicaemia  and  pyaemia,  vi.  398* 

diagnosis,  vi.  406 

historical  summary,  vi.  399 

micro-organisms  in,  vi.  402,  404 

nature  of,  vi.  405 

results  of  investigations  concern- 
ing, vi.  403 

symptoms,  vi.  406 

treatment,  vi.  406 
Septicsemia,  bacteria  of,  Ii.  284 

embolic,  vi.  400 

puerperal,  vi.  74,  80 
Septine,  ii.  383 

Septo-pneuma  in  cemeteries,  ii.  334 
Septum  lucidum,  viii.  139  (Fig.) 
Septum  narium,  abscess  of,  v.  206 

cartilage  of,  v.  810 

deviations  of,  v.  313  (Fig.) 

perforation  of  the,  viii.  367 

treatment  of  deflections  of,  v.  216 
Septum  osseum  cochlese,  ii.  562  (Fig.) 
Septum    transversum    ampullae,    ii. 

564 
Sepulture,  i.  719 

cremation,  ii.  332  (Fig.) 

laws  of,  i.  720 
Sequestrum,  formation  of,  v.  123 
Serempion,  vii.  744 
Serial  section-cutting,  iii.  689 
Sericin,  iii.  857 
Sero-synovitis,  vi.  703 
Serotina(decidua),  ii.  391  (Fig.) 
Serous  cavities  of  the  brain,  viii.  244 
Serous  fat-tissue,  iii.  45 
Serous  inflammation,  iv.  26 
Serous  salivary  glands,  ii.  448 
Serpent  venom,  nature  of,  vi.  169 
Serpentaria,  vi.  489  (Fig.) 

as  an  emmenagogue,  ii.  676 
Serpents,  poisonous,  vi.  165  (Fig.) 
Serpiginous  chancre,  ii.  63 
Serpiginous  corneal  ulcer,  ii.  297 
Serpolet,  vii.  90 

Serratus  magnus,  anomalies  of,  v.  43 
Serratus  posticus  inferior,  anomalies 

of,  V.  52 
Serratus  posticus  superior,  anomalies 

of,  V.  52 
Sertoli's  cells,  vi.  523  (Fig.) 
Serum-albumin,  i.  551 

in  urine,  vii.  431 
Serum-globulin,  i.  551 

in  urine,  vii.  431 
Serum  of  the  blood,  i.  551 

salts  of,  i.  555 
Services,  medical,  law  of  compensa- 
tion for,  iii.  53 
Sesamoids,  i.  370  (Fig.) 


Sesamum  indicum,  i.  487 
Setons,  ii.  317 
radical   treatment   of    hernia   by, 

iii.  639  (Fig.) 
use  of,  to  establish  issues,  iv.  331 
Setting-up  drill,  iii.  763 
Seven  Springs,  vi.  406* 
Seventh  nerve,  ii.  327 
Sevum,  vi.  673 

Sewage,    deodorization   of,    various 
processes,  vi:  417 
detection  of,  in  water,  vii.  703 
disposal  of,  vi.  407*  (Fig.) 
Berlier  system,  vi.  410 
cesspools,  vi.  414 
comparison     of     methods    and 
their  adaptability  to  cities,  vil- 
lages, etc.,  vi.  418 
dry  methods,  vi.  408,  409,  430 
filtration,  vi.  417 
garbage,  vi.  411 
Goux  system,  vi.  409 
in  cities,  vi.  430 
in  villages,  vi.  420 
into  water,  vi.  414 
irrigation,  vi.  414 
in  isolated  houses,  vi.  420 
Liernur  system,  vi.  410 
midden  system,  vi.  409,  419 
night  soil,  vi.  411 
Nottingham  system,  vi.  409 
pail  system,  vi.  409 
pneumatic  system,  vi.  410,  430 
precipitation  and  deodorization, 

vi.  417 
privy-pit    and    privy-vault,    vi. 

407,  418 
relative  value  of  the  separate  and 

combined  systems,  vi.  432 
specifications  for  dry  earth  sys- 
tem, vi.  421 
subsoil  irrigation,  vi.  416 
surface  water,  vi.  420 
water-carriage   system,  vi.   410, 
419 
*■     immediate  disposal  of,  vi.  407 
irrigation  by  flat-bed  system,  vi. 
415 
by    pane-and-gutter  system,  vi. 

415 
by  ridge-and-furrow  system,  vi. 
415 
pumping,  vi.  431  (Fig.) 
removal  of  liquid,  vi.  414 
Shone  system  of  pumping,  vi.  431 
subsoil  irrigation  by,  vi.  416 
ultimate  disposal  of,  vi.  411 
Sewage-cropping,  vi.  416  (Fig.) 
Sewage-farms,  vi.  415  (Fig.) 
Sewerage,  vi.  421*  (Fig.) 
construction  of  sewers,  vi.  422 
dangers  of  tidal  variations,  vi.  431 
dry  traps,  vi.  429 
intercepting  sewers,  vi.  430 
out-door  closets  and  latrines,  vi. 

429 
plans,  importance  of  the  preserva- 
tion of,  vi.  433 
preliminary  considerations,  vi.  431 
principles  of,  vi.  422 
pumping  sewage,  vi.  431 
relative  value  of  separate  and  com- 
bined systems,  vi.  432 
sanitary  inspection  of,  vi.  364 
urinals,  vi.  430 
weeping-drains,  vi.  429 
yard-  and  gully-traps,  vi.  437 
Sewer-air,  vi.  433* 
acute  poisoning  by,  vi.  484 
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Sella  turcica. 
Sliver. 


Sewer-air  (continued) : 
chronic  poisoning  by,  disease  pro- 
duced by,  vi.  434 
treatment,  vi.  436 
composition,  vi.  433 
detection  of,  vi.  436 
physiological  effects  of,  vi.  433 
Sewer-gas,  vi.  433 
Sewers,  cleansing  of,  vi.  424 
construction  of,  vi.  423 
arrangements  for  cleansing,  vi. 

434 
arrangements  for  flushing,   vi. 

424 
arrangements  for  ventilation,  vi. 

425 
foundation,  vi.  423 
joints,  vi.  433 
junctions,  vi.  433 
management,  vi.  423 
man-holes,  vi.  424 
materials,  vi.  432 
shape,  vi.  433 
size,  vi.  434 

velocity  of  stream,  vi.  424 
yard-  and  gully-traps,  vi.  427 
flushing  of,  vi.  434  (Fig.) 
intercepting,  vi.  430  (Fig.) 
ventilation  of,  vi.  435  (Fig.) 
doubtful  advantage  of,  i.  97 
Sewing-machine  workers,  diseases  of, 

V.  281 
Sewing  spasm,  vi.  36 
Sex,  vi.  436* 
determination  of,  vi.  437 
dosage  modified  by,  ii.  526 
law  of  unity  of,  in  double  mon- 
sters, vii.  13 
nature  of,  vi.  437 
statistics  of,  in  still- births,  i,  503 
Sexes,  brain-weight  of,  viii.  163 

proportion  of  the,  vi,  437 
Sexton,  Samuel,   on   congenital   de- 
fects, diseases,  and  injuries  of 
the  auricle,  i.  444 
Sexton's  operation,  v.  203 
Sexual  aniBSthesia,  vi.  398 
Sexual  excesses  in   the  etiology  of 

epilepsy,  ii.  706 
Sexual  glands,  derived  from  coelom, 

ii.  233 
Sexual  involution,  ii.  74 
Sexual  power,  remedies  to  restore,  i. 

293 
Sexuality  and  insanity,  iv.  57 
nature  of,  vi.  436 
origin  of,  vi.  438 
Shaddocks,  v.  359 
Shadow  test,  v.  313 

for  hypermetropia,  iii.  781 
Shaffer's  abduction-screw  attachment 
for  the  hip-splint,  v.  378  (Pig.) 
Shaffer's  modified  chin-piece,  v.  376 

(Fig.) 
Shark's  blubber,  iii.  43 
Shark's  brain,  closed  lateral   recess 

of,  viii.  117 
Sharon  Springs,  N.  Y.,  vi.  438* 
Sharp,    Benjamin,   on   the  develop- 
ment of  the  eye,  ii.  781 
Sharpey's  fibres,  i.  600  (Fig.) 
Shattuck,  Frederic  C,  on  diseases  of 
the  heart  valves,  iii.  583 
on  pleurisy,  v.  717 
on  valvular  aneurism  of  the  heart, 
iii.  548 
Shattuck,  George  B.,  on  febricula, 
iii.  51 
on  typhoid  fever,  iii.  82 


Shefl3eld  grinders'  rot,  iv.  597 
Sheldon  Springs,  vi.  438* 
Shellac  splints,  vi.  612 
Shells,   egg-    and  oyster-,   antidotal 

value  of,  i.  243 
Shelter-tent  used  in  the  army,  iii.  125 
Shenandoah  Alum  Springs,  vi.  438* 
Shepherd,  Francis  J.,  on  anomalies 
of  arteries,  i.  347 
on  anomalies  of  muscles,  v.  35 
on  anomalies  of  veins,  vii.  604 
on  surgical  anatomy  of  the  axilla, 

i.  453 
on  surgical   anatomy  of  the  male 

perineum,  v.  587 
on  surgical  anatomy  of  the  neck, 

V.  110 
on  surgery  of  the  tongue,  vii.  113 
on  treatment  of  intestinal  obstruc- 
tion, iv.  158 
Sheringham  valve   for    ventilation, 

vii.  621  (Fig.) 
Sherry  wine,  vii.  776 
Shin,  iv.  468 
Shingles,  iii.  645  (Fig.) 
Shipboard,  rations  of  troops  on,  iii. 

133 
Ship-fever,  iii.  95 
Ships,  disinfection  of,  ii.  480 
hygiene  of,  iii.  767  (Fig.) 
sanitary  inspection  of,  vi.  271 
used    in     transporting    sick    and 
wounded,  iii.  146  (Fig.) 
Shir  khist,  iv.  641 
Shock,  vi.  439* 
after  wounds  of  the  intestine,  iv. 

194 
causes  of,  vi.  439 
explanation  of  phenomena  of,  ii. 

171 
in  contusions,  ii.  386 
in  intussusception,  viii.  318 
post-partum,  vi,  70 
prognosis,  vi.  441 
prophylaxis,  vi.  442 
symptoms  of,  vi.  440 
treatment,  vi.  441 
Shoddy-grinders,  diseases  of,  v.  382 
Shoemakers,  diseases  of,  v.  283 
Shoes,  defects  and  requisites  of,  iii. 

54  (Pig.) 
Short-sightedness,  v.  83  (Pig.) 
Shot-injuries,  definition  of,  viii.  7 
Shot,  use  of,  in  intestinal  obstruction, 

iv.  159 
Shot-wounds,  viii.  5 
entrance  and  exit,  viii.  11 
relative  frequency  of,  in  different 
regions  of  the  body,  viii.  7 
Shoulder-joint,  vi.  443*  (Fig.) 
amputation  above,  i.  163 
amputation  at,  i.  161  (Fig.) 
for  shot-injuries,  viii.  33 
anomalies    of    muscles   of,   v.   43 

(Fig.) 
blood-supply  of  the,  vi.  447 
burs8e  of,  i.  736  ;  vi.  446 
capsule  of,  vi.  444 
cartilage  of,  vi.  444 
chronic  rheumatic  arthritis  of  the, 

viii.  356 
deep  muscles  of  the,  i.  11  (Pig.) 
disease  of,  viii.  355 

treatment,  viii.  368 
dislocations  of,  ii.  490  (Fig.) 
ligaments  of,  vi.  444 
lymphatic  vessels  of,  viii.  393 
movements  of  the,  vi.  447 
muscles  associated  with,  vi.  445 


Shoulder-joint  (continued) : 
nerves  of,  vi.  447 
osteitis  of  the,  viii.  355 
periarthritis  of,  massage  in,  iv.  663 
resection  of,  vi.  180  (Fig.) 
after-treatment,  vi.  182 
for  shot-injuries,  viii.  32 
history,  vi.  180 
indications,  vi.  181 
methods,  vi.  181 
results,  vi.  180 
shot-wounds  of  the,  viii.  6 
synovial  membrane  of  the,  vi.  446 
synovitis  of  the,  viii.  355 
wounds  of,  iv.  259 
Shoulder  presentation,  management 

of,  iv.  339 
Shoulder,  right,  pain  in,  in  disorders 

of  the  liver,  i.  5 
Shoulders,  round,  iv.  320 
Shrapnell's  membrane,  vii.  334 
Shrapnel-shots,  viii.  8  (Fig.) 
Sialagogues,  vi.  447* 
Sialorrhoea,  vi.  251*.     See  also  Sali- 
vation. 
in  a  case  of  chlorosis,  ii.  107 
Siam  benzoin,  i.  489 
Siamese  twins,  vii.  25  (Fig.) 
Sibley  tent,  iii.  135,  759  (Fig.) 
Sick,     accommodations     for.      See 

Hospitals. 
Sick   and  wounded   soldiers,  trans- 
portation of,  by  railroad,   iii. 
153  (Fig.) 
by  water,  iii.  146  (Fig.) 
Sick,  care  of  the,  on  shipboard,  iii. 
773 
drinks  for  the,  ii.  528 
examination  and  disposal  of,  in  the 

army,  iii.  106 
nursing  the,  v.  352 
transportation  of  the,  on  land,  vii. 
222  (Pig.) 
on  shipboard,  vii.  338  (Fig.) 
Sick-headache,  iii.  514  ;  v.  158 
Sick-room,  disinfection  of,  ii.  480 
Side-winder  (rattlesnake),  vi.  166 
Siegle's  pneumatic  speculum,  ii.  603 
(Fig.) 
steam-spray  apparatus,  iv.  38 
Sieveking's  sesthesiometer,  i.  84 
Sigault's  operation,  v.  303 
Sight.     See  Vision. 
Sights,  idiosyncrasies  in   regard  to, 

iv.  3 
Sigmatism,  vi.  617 
Sigmoid  cavity,  greater,  in  the  elbow, 

ii.  644  (Fig.) 
Sigmoid  flexure,  iv.  173  (Fig.) 
of  the  lateral  sinus,  viii.  341 
Sign-language,  ii.  380 
Signorini's  method,  v.  303 
Signs  of  death,  ii.  387 
Sikimin,  i.  234 
Silica,  urinary  calculi  formed  of,  ii. 

357 
Silicate  splints,  vi.  611 
Silicates,  vi.  448* 
Silk  fibres  seen  under  the  microscope, 

iv.  781  (Fig.) 
Silky  wrappered  agaric,  iii.  276 
Silurian  Spring,  vi.  448* 
Silver,  vi.  448* 
cyanide,  ii.  349  ;  vi.  450 
iodide,  vi.  449 

antiseptic  efficacy  of,  i.  253 
medicinal  properties  of,  vi.  448 
nitrate,  vi.  449 
antiseptic  elBcacy  of,  i.  353 
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Silver,  nitrate  (continued)  : 
as  a  styptic,  vi.  673 
caustic  action  of,  ii.  6 
discoloration   of  sliin    from  in- 
ternal use  of,  i.  304 
fatal  dose,  vi.  450 
for  staining,  iii.  679 
oxide  of,  vi.  449 
poisoning  by,  vi.  450* 
smelting,  nuisance  from,  vii.  309 
solution,  poisoning  by,  vi.  451 
Silver  City,  N.  M.,  climate  of,  v.  180 
Simaruba  officinalis,  vi.  138 
Simon's  method  of  exploration  of  the 
rectum,  vi.  150 
operation  for  vesico-vaginal  fistula, 

viii.  588  (Fig.) 
position,  V.  303 
speculum,  viii.  587  (Fig.) 
Simple  glaucoma,  iii.  337 
Simpson's  forceps,  iii.  333  (Fig.) 
metrotome,  vii.  478  (Fig.) 
operation,  v.  303 
Sims'  fork,  viii.  585  (Fig.) 
operation  for  vesico-vaginal  fistula, 

viii.  586  (Fig.) 
position,  V.  303 
speculum,  iii.  419 
tampon  extractor,  vii.  585  (Fig.) 
vaginal  dilator,  vii.  589  (Fig.) 
Simulation  of  disease,  iii.  58.     See 
also  Neuromimesis. 
of  epilepsy,  ii.  707 
of  insanity,  i.  87 
Siraulium  meridionale,  v.  754 

pecuarum,  v.  754  (Fig.) 
Sinalbin,  v.  76 
Sinapin  sulphate,  v.  76 
Sinapis  alba,  v.  76 

nigra,  v.  75  (Fig.) 
Sinapisms,  ii.  317 

Singing  voice,  physiology  of,  vii.  683 
Single  coil  battery,  ii.  650 
Single-hand  deaf-and-dumb  alphabet, 

ii.  378  (Fig.) 
Singultus,  iii.  648 

in  relapsing  fever,  iii.  75,  78 
Sinigrin,  iii.  698  ;  v.  76 
Sinistrad  and  sinistral,  use  of  terms, 

viii.  534 
Sinistrin,  vi.  616 

Sinks,  plumbing  of,  iii.  440  (Fig.) 
Sinuses — 
caroticus,  viii.  343 
cavernous,  viii.  841 
cerebral,  viii.  341 
anomalies  of,  vii.  607 
inflammation  following  otitis,  ii. 

620 
relations  of,  ii.  631  (Fig.) 
circular,  of  the  foramen  magnum, 

viii.  343 
falcial,  viii.  341 

frontal,  anatomy  of,  iii.  260  (Fig.) 
diseases  of,  iii.  360 ;  v.  369 
foreign  bodies  in,  iii.  361 
injuries  of,  iii.  260 
measurements  of,  vii.  659 
tumors  of  the,  iii.  363  (Fig.) 
Intra-cranial,  wounds  of,  iii.  526 
lateral,  viii.  241 
longitudinal,  viii.  241 
maxillary,  measurements   of,  vii. 

659 
occipital,  viii.  242 
of  the  dura,  viii.  341 
of  the  external  auditory  meatus,  1. 

417 
ophthalmic,  viii.  241 


Sinuses  (continued)  : 
petroso-squamosal,   vii.   607 ;    viii. 

241 
pharyngis  superior,  v.  631 
prepetrosal,  viii.  241 
pyriformis,  v.  631 
semiovalis,  ii.  562  (Fig.) 
sphenoidal,  viii.  341 
subalternus  of  Malacarne,  viii.  341 
subfalcial,  of  dura,  viii.  121  (Fig.) 
subpetrosal,  viii.  242 
subsphenoidal,  viii.  341 
superpetrosal,  viii.  243 
tentorial,  viii.  341 
transverse,  viii.  341 
Sinu-vertebralis  nerve,  viii.  507  (Fig.) 
Siphonage  in  house-plumbing,  iii.  438 
Siphonia,  a  source  of  caoutchouc,  i. 

751 
Siren,  vii.  8  (Fig.) 
Sirenomelia,  vii.  8  (Fig.) 
Sitomania,  i.  397 
Sitophobia,  i.  397 
Sitz-bath,  i.  466 
Sixth  nerve,  ii.  335 
paralysis  of,  in  tumors  of  the  cere- 
bellum, ii.  37 
Size,  manufacture  of,  vii.  301 
Skatol,  ii.  468 

germicidal  action  of,  iii.  336 
Skeer's  symptom,  v.  204 
Skeletal  axis,  the  axon,  viii.  109 
Skeleton  of  the  face,  iii.  12 
Skeletons,  articulating  of,  vi.  454 
artificial,  vi.  453 
disarticulated,  vi.  458 
maceration  of,  vi.  453 
natural,  vi.  452 
preparation  of,  vi.  451* 
bleaching  bones,  vi.  453 
cements  for  bones  and  teeth,  vi. 

453 
degreasing  bones,  vi.  453 
disarticulating  skulls,  vi.  453 
final  arrangement,  vi.  454 
general  directions,  vi.  451 
of  young  animals,  vi.  453 
removal  of  soft  parts,  vi.  453 
skulls,  vi.  453 
Skene's  anterior  support  pessary,  v. 

618  (Fig.) 

hawk-bill  scissors,  vii.  157  (Fig.) 
tubes,  V.  204 

urethral  speculum,  i.  517  (Fig.) 
vesico-vaginal  fistula   pessary,  v. 

619  (Fig.) 

Skey's    arterial   compressor,    i.    358 

(Fig-) 
Skill.     See  Malpractice. 
Skim-milk,  iii.  301 

sale  of,  iii.  201 
Skin,  adipose  columns  of,  ii.  251  (Fig. ) 
adipose  layer  of  the,  viii.  464 
altered  nutrition  of,  from  nerve  in- 
juries, viii.  17 
anatomy  of,  viii.  458*  (Fig.) 
appearance    of,  in  infantile  diar- 

rhcea,  ii.  438 
appendages  of  the,  viii.  468 
application  of  remedies  to  the,  ii. 

700 
arteries  of,  viii.  466 
atrophic  lines  in  the,  vi.  454 
atrophic  spots  in  the,  vi.  454 
atrophy  of  the,  vi.  454* 
blood-vessels  of,  viii.  466 
bronzing  of  the,  in  Addison's  dis- 
ease, i.  76 
calculi  of,  i.  747 


Skin  (continued) : 
callosities  on,  i.  748 
cleavage  lines  of,  viii.  459 
colloid  degeneration  of,  ii.  233 
color  of  the,  viii.  459 
in  diagnosis,  v.  679 
corium,  viii.  462 
cutis  propria,  viii.  463 
cysticerci  of,  ii.  353 
density  of  the,  viii.  459 
derma,  viii.  463 
desquamation  of,  ii.  415 
diphtheria  of,  ii.  471 
discoloration  of,  from   nitrate  of 
silver,  i.  304  ;  vi.  451 

in  Addison's  disease,  i.  76 

in  cysts  of  the  pancreas,  v.  481 
efi'ects  of  exercise  upon  the,  ii.  758 
elastic  tissue  of  the,  viii.  463 
elasticity  of  the,  viii.  459 
embryology  of  the  derma,  viii.  463 

of  the  epidermis,  viii.  460 

of  the  hairs,,  viii.  468 

of  the  nails,  viii.  468 

of  the  sebaceous  glands,  viii.  465 

of  the  sweat-glands,  viii.  464 
end  bulbs  of  Krause,  viii.  468 
epidermis,  viii.  460 
eruptions  of,  caused  by  drugs,  ii. 

in  cerebro-spinal  meningitis,  ii. 

45 
in  jaundice,  iv.  839 
evidences  of  death  in,  ii.  387 
exfoliative  inflammation  of,  ii.  408 
fatty  layer,  viii.  464 
folds  of  the,  viii.  460 
furrows  of  the,  viii.  460 
general  characteristics  of,  viii.  458 
glands  of,  viii.  464 
glossy,  iii.  347 
grafting  with,  vi.  457  (Fig.) 
hair,  anatomy  of,  viii.  468  (Fig.) 
diseases  of,  iii.  477  (Pig.) 
heat-regulating  function  of,  ii.  484 
herpetiform   inflammation   of,  ii. 

410 
horny  growth  of,  ii.  301 
inflammation  of,  ii.  406 
intercellular  spaces  of  the  stratum 

mucosum,  viii.  461 
lymphatic  vessels  of,  viii.  467 
microscopical  examination  of,  iv. 

803  (Fig.) 
muscles  of,  viii.  463 
nails,  anatomy  of,   v.    108  (Fig.) 

viii.  468 
diseases  of,  v.  103  (Fig.) 
nerves  of  the,  viii.  467 
of  the  arm,  i.  306 
of  the  face,  character  of,  iii.  7 
of  the  face  and  head,  distribution 

of  nerves  in,  ii.  337  (Fig.) 
overgrowth  of,  ii.  414  (Fig.) 
Pacinian  bodies,  viii.  467 
pain  in  the,  ii.  406 
painful  neuroma  of,  v.  171 
painful  tumors  of  the,  v.  169 
panniculus  adiposus,  viii.  464 
parasitic  diseases  of,  method  of  ex- 
amining, iv.  804 
pars  papillaris  of  the  corium,  viii. 

463 
pars  reticularis  of  the  corium,  viii. 

463 
poisoning  of,  ii.  407 
Ranvier's  tactile  disks,  viii.  467 
rete  Malpighii,  viii.  461 
sebaceous  glands,  viii.  465 
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Silver. 
Smegma. 


Skin  (continued)  i 

sloughing  of,  from  pressure,  ii.  394 

stratum  corneum,  viii.  463 
granulosum,  viii.  461 
mucosum,  viii.  461 
spinosum,  viii.  461 

structure  of,  viii.  460 

subcutaneous  connective  tissue 
layer,  viii.  464 

sweat-glands,  viii.  464 

table  showing  varying  sensibility 
of,  in  different  portions  of  the 
body,  i.  84 

tactile  corpuscles,  viii.  467 

tension  of  the,  viii.  459 

termination  of  muscular  fibres  in 
the,  V.  62 

toilet  preparations  for,  ii,  307 

transportation  of,  vi.  459  (Fig.) 

tuberculosis  of  the,  Vi.  356 

varying  sense  of  temperature  ap- 
preciation in  different  parts 
of,  i.  86 

Vater's  corpuscles,  viii.  467 

veins  of,  viii.  466 

vesication  of,  preliminary  to  en- 
dermatic  medication,  ii.  688 
Skin  diseases.  See  separate  articles 
bv  Allen  (C.  W.),  Bulkley  (L. 
D.),  Morison  (Robert),  Stel- 
wagon  (H.  W.),  and  Van 
Harlingen  (Arthur). 

baths  in,  i.  478 

classification  of,  vi.  455* 

disqualifying  for  enlistment,  ii.  743 

during  pregnancy,  vi.  14 

feigned,  iii.  59 

in  insanity,  iv.  67 

mercury  in ,  iv.  744 

of  the  auricle,  i.  445 

of  the  external  auditory  canal,  1. 433 

scaly,  arsenic  in,  i.  843 

syphilitic,  vi.  713 

water  treatment  of,  i.  464,  478 
Skin-grafting,  vi.  457*  (Fig.) 

auto-epidermic,  vi.  458 

claims  of  priority  in,  vi.  459 

from  a  dead  subject,  vi.  458 

hetero-epidermic,  vi.  458 

history  of,  vi.  457 

how  the  grafts  grow,  vi.  458 

method,  vi.  457 

precautions  in,  vi.  458 

zoo-epidermic,  vi.  458 
Skin-transportation,  vi.  459*  (Fig.) 

after-dressing,  vi.  461 

asepsis,  vi.  460 

indications  for,  vi.  460 

method,  vi.  460 

results,  vi.  461 
Skoda's  sign,  v.  304 
Skull,  acrocephalic,  vi.  465  (Fig.) 

amnesia  following  injury  of,  ii.  378 

and  face,  table  of  relative  dimen- 
sions of,  at  different  ages,  iii.  6 

base  of,  ii.  331  (Fig.) 

caries  of,  pseudo-cephalocele  in, 
viii.  347 

coma  in  fracture  of,  ii.  353 

contusions  of,  in  shot  wounds,  viii. 
13 

cranial  capacity  of,  arrangements 
for  measuring,  ii.  34  (Fig.) 

craniometric  points  on  the  lateral 
surface  of  the,  vi.  465  (Fig.) 

deformities  of,  vi.  464  (Fig.) 

disarticulation  of,  vi.  453 

fcetal,  iv.  354  (Pig.) 

formation  of,  and  myopia,  v.  93 


Skull  (continued) : 
foveas  glandulares  on    the   inner 

surface  of  the,  viii.  195 
fracture  of,  and  haematoma,  differ- 
ential diagnosis  of,  ii.  385 
cracked-pot  sound  in,  viii.  323 
in  shot  wounds,  viii.  5 
pseudo-cephalocele,  viii.  247 
treatment,  viii.  323 
fracture  of  the  base,  treatment  of, 

viii.  335 
growth  of  the  bones  of,  vi.  463 
injuries  of  the,   headache  follow- 
ing, iii.  518 
joints  of  the,  vi.  463*  (Pig.) 
landmarks  on  the,  viii.  304  (Fig.) 
relation  of,  to  the  fissures  and 
convolutions,  viii.  305 
mensuration  of  the,  ii.  33  (Fig.) 
mesognathous,  iii.  3 
obliteration  of  sutures,  vi.  463 
of  ruminant,  vii.  650  (Fig.) 
orthognathous,  iii.  3 
percussion  of  the,  in  the  diagnosis 
of  cerebral  injuries,  viii.  309, 
333 
in  the  diagnosis  of  cerebral  tu- 
mor, viii.  220 
perforating  sarcoma  of,  of  diploeic 
origin,  vi.  467 
of  extra-cranial  origin,  vi.  466 
starting'  from  the  dura  mater,  vi. 

468 
perforating  tumors  of  the,  vi.  466* 

(Pig-) 

perforation    of,    by    Pacchionian 
granulations,  viii.  195 

plagiocephalic,  vi.  465  (Fig.) 

preparation  of,  vi.  452 

primoidal,  vi.  463 

prognathous,  iii.  3 

relation  of  the  size  of,  to  intelli- 
gence, iv.  93 

sabre  and  bayonet  wounds  of  the, 
viii.  4 

scaphocephalic,  vi.  464  (Fig.) 

shot  wounds  of  the,  viii.  5 

sutures  of  the,  vi.  462 

syphilitic  perforation  of,  pseudo- 
cephalocele  in,  viii.  247 

trepanning  the,  vii.  245  (Fig.) 

trigonocephalic,  vi.  464  (Fig.) 

venous  openings  through  the,  viii. 
343 

wounds  and  fractures  of,  iii.  534 
(Fig.) 
Skullcap,  vi.  357* 
Slaked  lime,  i.  745 
Slaughter-houses,  vii.  193  (Fig.) 
Sleep,  absence  of,  vi.  471 

accidents  of,  vi.  478 

administration  of  chloroform  dur- 
ing, i.  194 

amount  of,  necessary  for  infants, 
iv.  15 

cataleptic,  vi.  477 

disorders  of,  vi.  471* 

effects  of,  upon  respiration,  vi.  304 

hysterical,  vi.  477 

imperfect,  vi,  471 

in  childhood,  ii.  95 

morbid,  from  organic  disease,  vi. 
477 

morbidly  deep,  vi.  476 

normal,  vi.  471 

paroxysmal,  vi.  476 

remedies  to  induce,  iii.  784 

theories  of,  iii.  784 

trance,  vi,  477 


Sleep-drunkenness,  vi,  473 
Sleep-epilepsy,  vi.  476 
Sleep-walking,  iv.  53  ;  vi.  474 
Sleeping  sickness,  vi.  478 

epidemic  of,  in  a.d.  1713,  iv.  34 
Slender  lobe  of  cerebellum,  viii.  137 

(Fig.) 
Slide  cultures,  iv.  768  (Fig,) 
Slimy-dung  mushroom,  iii,  283 
Slippery  elm,  ii.  '665 
Slugs,  vi.  488  (Fig.) 
Small,  Beaumont,  on  medicinal 

springs,  iv.  690 
Small-pox,  vi.  478* 
age-distribution  of  mortality,  effect 

of  vaccination  upon,  vii.  531 
alleged  causation  of,  by  filth,  vii. 

557 
and  chicken-pox,  differential  diag- 
nosis of,  ii.  92 
and  febrile  lichen,  diagnosis,  vi. 

483 
and  measles,  diagnosis  of,  iv.  680 ; 

vi.  483 
and  syphilis,  diagnosis  of,  vi.  483 
and  vaccination,  comparative  pro- 
tection afforded  by,  vii.  537 
and  varicella,  diagnosis,  vi.  483 
blindness  in,  i.  537 
changes  in  the  labyrinth  in,  i.  437 
confluent,  vi.  481 
definition,  vi.  478 
differential  diagnosis,  vi.  483 
disinfection  in,  vi.  486 
etiology,  vi.  479 
heemorrhagic,  vi.  482 
history,  vi.  478  ;  vii.  533 
immunity  from,  of  the  vaccinated 

and  unvaccinated,  vii.  537 
in  armies,  i.  339 
influence  of  race  and   nationality 

upon,  viii.  433 
inoculation,  vi.  479 
isolation  in,  vi.  485 
modified,  vi.  483 
morbid  anatomy,  vi.  480 
morbidity  of,  as  affected  by  vac- 
cination, vii.  528 
mortality  from,  as  affected  by  vac- 
cination, vii.  539 
before  and  after  the  introduction 
of  vaccination,  vii.  533 
prevention  of  pitting,  vi.  484 
prognosis,  vi.  483 
prophylaxis,  vi.  485 
protection  afforded  by  vaccination, 

vii.  533 
relation  of  vaccinia  to,  vii.  511 
stages  of,  vi.  481 
symptoms  and  course,  vi.  481 
treatment,  vi,  484 

umbilication  of  the  vesicles,  vi.  480 
vaccination,  vi.  479,  488,  486  ;  vii. 
509.     See  a,\so  Vaccinatw7t. 
Small's  method  of  extension,  ii.  775 
Smart,  Charles,  on  air,  i.  92 
on   army  field   hospital  organiza- 
tion, i.  332 
on  malaria,  iv.  618 
on  miasm,  755 
on  quarantine,  vi.  117 
on  water,  vii.  697 
Smartweed,  i.  505 

as  an  emmenagogue,  ii,  677 
Smead-Dowd  system  of  ventilation 

and  warming,  vii.  623  (Fig.) 
Smegma,   accumulation   of,   in    the 
production   of  condyloma,  ii. 
261 
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Smegma  (continued)  : 
in  the  formation  of  preputial  con- 
cretions, ii.  359 
of  the  new-born,  vi.  363 
prseputii,  iii.  43  ;  vi.  363 
Smell,  the  sense  of,  vi.  487* 
cortical  centre  of,  ii.  32,  324 ;  vlil. 

203  (Fig.) 
disturbances  of.  In  tumors  of  the 

brain,  i.  676 
hallucinations  of,  iii.  482 
idiosyncrasies  in  regard  to,  iv.  3 
influence  of  the  tobacco  habit  upon, 

viii.  553 
loss  of,  i.  236  ;  v.  236 

in  atrophic  rhinitis,  ii.  3 
perversion  of,  v.  337 
Smelling  salts,  i.  136  ;  ii.  308 
Smelters,  diseases  of,  v.  383 
Smilax  china,  vi.  393 
medica,  vi.  393 
ofiBcinalis,  vi.  292  (Fig.) 
papyracea,  vi.  393 
Smith,  Joseph  R,  on  the  duties  of 
field  surgeons  in  time  of  vrar, 
iii.  105 
Smith,  Stephen,  on  septictemia  and 

pyaemia,  vi.  398 
Smith's  (Albert)  retroversion  pessary, 

V.  615  (Fig.)  ;  vii.  453  (Fig.) 
Smith's  anterior  splint,  iii.  340 (Fig.) 
method,  v.  304 
(Priestley)     perimeter,     vii.     663 

(Fig.) 
(Stephen)  operation  for  anchylosis 

of  the  hip,  V.  893  (Fig.) 
spasm,  vi.  36 
(Thomas)   operation     for    double 

hare-lip,  iii.  508  (Fig.) 
(Tyler)  method,  v.  304 
Smoke  consumers,  vii.  310  (Fig,) 
Smokers'  patch,  vii.  110 

sore  throat,  viii.  553 
Snails,  vi.  487'«  (Fig.) 

edible,  analysis  of,  vi.  488 
Snails,  poisoning  by,  vi.  489 
Snake-bites,  deaths  from,  in  India, 
vi.  173 
malignant  cellulitis  resulting  from, 

ii.  30 
treatment  of.  vi.  171 
Snake-dance  of  the  Moqui  Indians, 

vi.  173 
Snake-head,  iii.  333 
Snake  poisoning,  symptoms  of,vi.  171 
Snakeroot,  black,  vi.  489* 
Canada,  i.  383 
Red  River,  vi.  489 
southern,  vi.  489 
Virginia,  vi.  489*  (Fig.) 
Snakes,  poisonous,  vi.  165  (Fig.) 
Snap-dragon,  iii.  333 
Sneeze-cough,  v.  326 
Sneezing,  v.  323 
Snellen's  operation,  v.  304 
perimeter,  vii.  661 
test  types,  v.  304 
Snub-nose,  v.  318 
Snuff,  effects  of,  viii.  553 
Snuffs,  catarrh,  vi.  636 
Soap,  ii.  309  ;  vi.  490* 
alkaline  spirit  of,  ii.  308 
Castile,  vi.  490 
green,  vi.  491 
imbedding  in,  iii.  673 
liniment,  vi.  491 
manufacture  of,  vii.  199 
tincture  of  green,  vi.  491 
use  of,  in  poisoning,  i.  343 


Soap  bark,  vi.  491*  (Fig.) 
Soapwort,  vi.  491* 
Sobbing  and  hiccough,  difference  be- 
tween, iii.  648 
Socaloin,  i.  131 

Social  circumstances  in  the  etiology 
of  deaf-mutism,  ii.  367 
in  relation  to  color-blindness,  ii.  343 
Societies,  cremation,  in  Italy,  ii.  338 
Socin's  method,  v.  304 
Soda,  caustic,  ii.  6  ;  vi.  493 
antiseptic  efficacy  of,  i.  354 
germicidal  action  of,  iii.  326 
manufacturers,  diseases  of,  v.  283 
solution  of  chlorinated,  ii.  406 
Soda-water,  i.  763 

Sodomy  a  cause  of  ulcer  of  the  rec- 
tum, i.  375 
Soden,  vi.  492* 
Sodic  acetate,  vi.  493 
arsenate,  i.  343 
benzoate,  i.  488 
borate,  vi.  493 
carbonate,  acid,  vi.  493 

normal,  vi.  492 
chlorate,  vi.  494 
cinnamate,  ii.  167 
hydroxide,  vi.  492 
iodide,  iv.  304 
nitrate,  vi.  494 
nitrite,  v.  191 
phosphate,  vi.  494 
pyrophosphate,  normal,  vi.  494 
salicylate,  vi.  350 
sulphate,  normal,  vi.  493 
sulphite,  acid,  vi.  682 

normal,  vi.  683 
thiosulphate,  normal,  vi.  683 
Sodio-ferric  phosphate,  iv.  238 

pyrophosphate,  iv.  328 
Sodium,  vi.  492* 
acetate,  vi.  493 
arseniate,  i.  343 
arsenite.  antiseptic  eflBcacy  of,  i. 

354 
benzoate,  i.  488 

as  a  cholagogue,  ii.  109 
biborate,  germicidal  action  of,  iii. 

336 
bicarbonate,  vi.  493 

as  a  cholagogue,  ii.  109 
bisulphite,  vi.  683 
borate,  vi.  493 

antiseptic  efficacy  of,  i.  355 
bromide,  i.  698 
carbonate,  vi.  493 

antidotal  value  of,  i.  343 
chlorate,  vi.  494 
chloride,  ii.  99 
antidotal  value  of,  i.  343 
antiseptic  efficacy  of,  i.  355 
germicidal  action  of,  iii.  336 
in  urine,  vii.  417 
in  water,  vii.  705 
waters,  i.  463  • 
cholate,  v.  444 
cinnamate,  ii.  167 
dried  carbonate  of,  vi.  493 
ethylate,  use  of,  as  a  caustic,  ii.  6 
glycocholate,  i.  498 
hydroxide,  vi.  493 
hypophosphite,  iii.  799  ;  vi.  683 
antidotal  value  of,  i.  343 
antiseptic  efficacy  of,  i.  355 
germicidal  action  of,  iii.  336 
in  urine,  vii.  430 
iodide,  iv.  204 
nitrate,  vi.  494 
nitrite,  v.  191 


Sodium  (continued)  ■ 
phosphate,  vi.  494 

as  a  cholagogue,  ii.  110 
pyrophosphate,  vi.  494 
salicylate,  vi.  350 
antiseptic  efficacy  of,  i.  254 
as  a  cholagogue,  ii.  108 
as  an  antipyretic,  i.  349 
as  an  emmenagogue,  ii.  677 
santonin  ate,  viii.  3 
silicate,  vi.  448 
sulphate,  vi.  103,  493 
antidotal  value  of,  i.  343 
as  a  cholagogue,  ii.  110 
sulphite,  vi.  683 

germicidal  action  of,  iii.  336 
sulphocarbolate,  vi.  683 
thiosulphate,  vi.  683 
urate  in  urine,  iv.  801  (Fig.) 
Soemmering,  ganglion  of,  viii.  175 
Soil,  air  in  the,  vi.  496 
conditions  of,  in  the  etiology  of 

dysentery,  ii.  547 
definition  of,  vi.  494 
diseases  affected  by,  vi.  498 
moisture  of,  in  the  etiology  of  con- 
sumption, ii.  193 
pollution  of  the,  vi.  497 
water  in  the,  vi.  495 
Soil  diseases,  viii.  79 
Soils,  chemical  action  of,  vi.  497 
classification  of,  vi.  495 
composition  of,  vi.  495 
in  their  relation  to  health,  vi.  494* 
mechanical  action  of,  vi.  497 
physical  characteristics,  vi.  495 
structure  of,  vi.  494 
Solanaceae,     potassium     nitrate     in 

leaves  of,  iii.  615 
Solanidine,  i.  506 
Solanine,  i.  506  ;  v.  188 

plants  containing,  i.  486 
Solanum  dulcamara,  i.  486,  505  (Fig.) 
esculenta,  i.  486 
nigrum,  i.  486  ;  v.  188 
tuberosum,  i.  486 
Solar   plexus  of  nerves,  i.   3  ;  viii. 
510  (Fig.) 
sudden  death  from  shock  to  the, 
i.  13 
Soldiers,  clothing  for,  iii.  748  (Fig.) 
diseases  of,  v.  383 
food  for,  iii.  753 
foot  covering  for,  iii.  55 
habitations  for,  iii.  758 
healthy,   duties  of  surgeon  as  re- 
gards the,  iii.  119 
loss  of,  by  disease,  i.  333 
transportation  of  disabled,  vii.  332. 
See  Transportation  of  disabled. 
Solenostemma  argel,  v.  735  ;  vi.  389 
Soleus  muscle,  iv.  473 

anomalies  of,  v.  50 
Solidago  odora,  ii.  58  ;  iii.  165 
SolifugBB,  V.  748  (Fig.) 
Solpugo  americana,  v.  749 
Soltmann's  biberon  pompe  for  feed- 
ing infants,  viii.  103 
Soluble  tartar,  v.  795 
Solution,  a  form  of  medicine,  iv.  699 
compound,  of  iodine,  iv.  205 
Labarraque's,  ii.  101 
Monsel's,  iv.  229 
acetate  of  ammonium,  i.  136 
of  acetate  of  iron,  iv.  337 
of  arseniate  of  sodium,  i.  344 
of  arsenious  acid,  i.  343 
of  arsenite  of  potassium,  i.  343 
of  chloride  of  arsenic,  i.  343 


766 


GENERAL  INDEX. 

Smegma. 
Spina  bifida* 

Solution  (continued)  : 

Spasm,  muscular  (continued) : 

Spermatic  plexus  of  nerves,  i.  8 

of  chloride  of  iron,  iv.  228 

in  brain  tumors,  i.  671 

Spermatic   veins,   anomalies  of,  vii. 

of  chloride  of  zinc,  viii.  75 

in  cerebro-spinal  meningitis,  ii. 

610 

of  chlorinated  soda,  ii.  101 

46 

Spermatoblasts,  vi.  533 

of  citrate  of  iron,  Iv.  227 

remedies  to  relax,  i.  268 

development  of,  into  spermatozoa. 

of  citrate  of  iron  and  quinine,  ii. 

of  accommodation,  v.  85 

vi.  524  (Fig.) 

165  ;  iv.  227 

of  the  diaphragm,  ii.  430 

Spermatocytes,  vi.  523  (Fig.) 

of  citrate  of  magnesium,  iv.  459, 

painful  local,  ii.  319 

Spermatogenesis,  vi.  523 

617  ;  vi.  102 

sewing,  vi.  36 

Spermatorrhoea,  vi.  385 

of  citrate  of  potassium,  v.  794 

smiths',  vi.  36 

electrical  treatment  of,  ii.  654 

of  iodide  of  arsenic  and  mercury, 

Spasmodic  cough,  definition  of,  ii. 

'  Spermatozoa,  vi.  521*  (Fig.) 

i.  3413 

314 

entrance  of,  into  the  ovum,  iv.  5 

of  nitrate  of  iron,  iv.  229 

Spasmodic  disorders,  varieties  of,  ii. 

found  in  the  urine,  iv.  801  (Fig.) 

of  nitrate  of  mercury,  iv.  743 

286 

history  of  the  study  of,  vi.  524 

of  pepsin,  v.  573 

Spasms,  epileptic,  ii.  702  (Fig.) 

in  the  seminiferous  tubules,  vii.  29 

of  potassa,  v.  793 

in  children,  ii.  625 

(Fig.) 

of  soda,  vi.  493 

Spaying,  i.  479 

in  urine,  vii.  440  (Pig.) 

of  subacetate  of  lead,  iv.  463 

Spearmint,  vi.  502* 

mature,  vi.  521 

of  subsulphate  of  iron,  iv.  339 

Spear  wounds,  viii.  5 

structure  and  development  of,  vi. 

of  tersulpbate  of  iron,  iv.  329 

Special  senses,  development   of,  in 

521 

preparat  on  of,  for  hypodermatic 

childhood,  ii.  95 

varieties  of,  in  different  species,  vi. 

use,  iii.  796 

Specialization  of  function  associated 

521 

Somatopleure,  i.  116 

with  differentiation  of  struct- 

Spermiduct, vii.  30  (Fig.) 

formation  of,  i.  138 

ure,  ii.  445 

lymphatic  vessels  of  the,  viii.  397 

Somnambulism,  iv.  58  ;  vi.  474 

Species,  development  of,  evidences 

Sperm-whale,  v.  75  ;  vi.  530 

provoked,  iii.  788 

of  the,  ii.  737 

Sphacelia  segetum,  ii.  714  (Fig.) 

Somnolentia,  vi.  478 

evolution  of,  ii.  784 

Sphacelinic  acid,  ii.  715 

Somnus,  vi.  471 

Specific  condyloma,  ii.  361 

Sphacelus,  iii.  297  (Fig.) 

Sonora  ground  rattlesnake,  vi.  166 

heat,  iii.  597 

Sphseria,  ii.  715 

harlequin  snake,  vi.  166 

weight  and  specific  volume,  vii.  738 

Sphagnum,  ii.  717  ;  iv.  506 

Sore-throat,  clergyman's,  v.  377 

Specimen-jar  for  the  brain,  viii.  199 

Sphegidse,  v,  758 

gargles  in  the  treatment  of,  iii.  303 

(Fig.) 

Spheno-ethmoidal  nerve,  ii.  326 

smokers',  viii.  553 

Spectacles,  vi.  503*  (Fig.) 

Sphenoidal  sinus,  viii.  341 

Sorghum  saccharatum,  vi.  674 

correction  of  myopia  by,  v.  93 

Spheno-palatine  nerve,  ii.  326 

Sorrell,  vi.  500* 

history  of,  vi.  502 

descending  palatine  branches    of 

salt  of,  V.  441 

imperfect  mounting  of,  vi.  508 

the,  ii.  326 

Sotteau's  method,  v.  204 

mode  of  prescribing,  vi.  515 

nasopalatine  branches  of  the,  ii. 

Soul,  existence  of,  want  of  scientific 

uses  of,  vi.  505 

326 

proof  of,  ii.  787 

various  shapes  of,  vi.  511 

pharyngeal  branches  of  the,  ii.  326 

Sound  or  sounds,  iii.  537 

Spectometry  of  blood,  i.  579 

posterior  nasal  branches  of  the,  ii. 

as  an  aid  in  the  judgment  of  di- 

Spectra, absorption-,  vi.  519 

336 

rection,  ii.  477 

band-absorption,  vi.  519 

superior  dental  branches  of  the,  ii. 

duration  of  perception  of,  iii.  545 

bright-line,  vi.  518 

326 

uterine,  use  of,  iii.  430  (Fig.) 

line-absorption,  vi.  519 

Spheno-pharyngeus  muscle,  v.  40 

idiosyncrasies  in  regard  to,  iv.  2 

Spectroscope  in  the  detection  of  blood 

Spheno-salpingo-staphylinus  muscle. 

vowel  and  consonantal,  vii.  685 

in  urine,  vii.  456  (Fig.) 

ii.  730  ;  v.  633 

South   Afi-ican  negroes,  cranial   ca- 

Spectroscopy, medical,  vi.  516  (Fig.) 

Spherical  aberration,  i.  38,  45 

pacity  of,  ii.  35 

Spectrum,  vi.  516 

Spheroidal  epithelium,  ii.  710 

South    America,  history   of  yellow 

Spectrum   analysis  of    blood-stains. 

Sphex  ichneumonea,  v.  759 

fever  in ,  viii.  41 

instruments  for,  i.  578  (Fig.) 

Sphincter  ani,  iv.  174 

South   Carolina,    history  of  yellow 

Speculum,  ear,  ii.  575  (Fig.) 

anomalies  of,  v.  53  (Fig.) 

fever  in,  viii.  43 

Siegle's  pneumatic,  ii.  603  (Fig.) 

spasm  of,  i.  386 

Southern  ground  rattlesnake,  vi.  166 

Helmontii,  ii.  437  (Fig.) 

pupillse,  iv.  314,  218 

Spa,  vi.  500* 

nasal,  vi.  319  (Fig.) 

vesicae,  i.  508 

Space,  anterior  perforated,  viii.  132 

rectal,  i.  370  (Fig.) 

SphingiduB,  v.  756 

posterior  perforated,  viii.  183 

urethral,  i.  517  (Fig.) 

Sphygmogram,  vi.  89 

Spaces,    pleuro-peritoneal,   develop- 

vaginal, use  of,  iii.  419  (Fig.) 

Sphygmograph  and  cardiograph,  vi. 

ment  of,  ii.  333 

Speech,  abolition  of  faculty  of,  i.  389 

525  (Fig.) 

Spain,  deaf-mutes  iii,  ii.  364 

articulate,  in  deaf-mutes,  ii.  384 

elastic  spring,  vi.  525 

wines  of,  vii.  775 

cortical  centre  for,  viii.  303  (Fig.) 

method  of  using  the,  vi.  530 

Spanish  flies,  vi.  500*  (Fig.) 

disorders  of,  vii.  685  ;  viii.  218 

recording  surface,  vi.  530 

Spanton's  method    for    the  radical 

in  brain  disease,  i.  427,  677 

transmission,  vi.  526 

treatment  of  hernia,   iii.    641 

in  general  paresis,  iv.  107 

working  by  a  weight,  vi.  536 

(Fig.) 

function  of  the  teeth  in,  vi.  749 

Sphygmography,  vi.  85  (Fig.) 

Spar,  heavy,  i.  475 

impairment  of,  -i.  288 

Spica  bandage,  i.  470  (Fig.) 

Sparassis  crispa  and  laminosa,  iii.  284 

loss  of,  from  fright,  iii.  50 

Spice  bush,  ii.  169 

Sparkling  Catawba  Springs,  vi.  501* 

nervous  mechanism  of,  vii.  685 

Spices,  adulteration  of,  iii.  203 

Sparrow,  brain-weight  of,  viii.  163 

physiology  of,  vii.  684 

Spider    cells    of    neuroglia,   v.   148 

Sparta  Springs,  vi.  501* 

Speedwell,  iii.  233 

(Fig.) 

Sparteine,  i.  709 

Speilanthus  oleracea,  ii.  58  ;  v.  536 

Spiders,  v.  746  (Fig.) 

diuretic  action  of,  ii.  532 

Speir's  artery  constrictor  in  the  treat- 

Spigelia anthelmintica,  v.  690 

Spasm,  ciliary,  simulating  myopia. 

ment  of  aneurism,  i.  210 

marilandica,  v.  690  (Fig.) 

v.  85 

Spencer,  H.  N.,  on  deafness,  ii.  385 

Spike,  V.  571 

drivers',  vi.  36 

Spence's  method,  v.  204 

Spikenard,  American,  vi.  293 

facial,  iii.  25 

Spergularia  rubra,  i.  304 

Spina  bifida,  i.  458;    vii.   6  (Fig.); 

laryngeal,  viii.  374 

Spermaceti,  iii.  43  ;  vi.  520* 

viii.  471  (Fig.)* 

lingual,  iii.  797 

Spermatic  artery,  anomalies  of,  i.  354 

aspiration  in  the  treatment  of,  i. 

milkers',  vi.  36 

Spermatic  cord,  shot  wounds  of  the, 

391 

muscular,  v.  71 

viii.  6 

associated  deformities,  viii.  471 
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Spina  bifida  (continued) : 

Spinal  cord  (continued) : 

Spinal  cord  diseases  (continued) : 

cause,  viii.  471 

effects  of  section  of,  on  heat  regu- 

general therapeutics,  vi.  546 

definition,  viii.  471 

lation,  iii.  599 

glosso-labio-larvngeal  paralysis,  vi. 

diagnosis  of,  vii.  321  ;  viii.  473 

enlargements  of  the,  viii.  475 

573  (Fig.)  " 

false,  viii.  473 

epidural  space,  viii.  476 

haemorrhage  in  the  cord,  vi.  557* 

formation  of  the  tumor,  viii.  471 

filum  terminale,  viii.  475 

hypertrophic   spinal   pachymenin- 

frequency, viii.  471 

functions  of  gray  matter,  vi.  536 

gitis,  vi.  558*  (Fig.) 

location,  viii.  471 

functions  of  white  tracts,  vi.  538 

infantile      progressive     muscular 

Morton's  solution  for  injection,  iv. 

functions  of  the  segments  of  the. 

atrophy,  vi.  579 

205  ;  viii.  474 

vi.  536 

injuries  and  wounds,  vi.  560* 

patliological  varieties,  viii.  473 

funiculus  cuneatus,  viii.  483 

insular  sclerosis,  vi,  567 

physical  characters,  viii.  471 

funiculus  gracilis,  viii.  483 

juvenile     progressive      muscular 

prognosis,  viii.  473 

gelatinous  substance,  viii.  479,  480 

atrophy,  vi.  578  (Fig.) 

symptoms,  viii.  473 

gray  commissure,  viii.  479 

lateral  sclerosis,  vi.  563 

treatment,  viii.  473 

gray  matter,  viii.  478 

meningeal  haemorrhage,  vi.  565* 
multiple  (cerebrospinal)  sclerosis. 

Spina  helicis,  i.  443  (Fig.) 

headache  in  diseases  of,  iii.  517 

ventosa,  v.  387  ;  viii.  335 

hemiplegia  in  lesions  of,  iii.  611 

vi.  567*- 

Spinal  abscess,  vi.  533* 

horns,  viii.  478 

ophthalmoscopy  in,  v.  317 

formation  of,  vi.  533 

in  the  neck,  v.  130  (Fig.) 

progressive  muscular  atrophies,  vi. 

general  observations  on,  vi.  533 

injuries  and  wounds  of  the,  vi.  560 

569*  (Fig.) 

prognosis,  vi.  533 

arthropathies  following,  i.  373 

pseudo-hypertrophic  paralysis,  vi. 

treatment  of,  vi.  534 

pathology,  vi.  562 

575  (Fig.) 

Spinal  accessory  nerve,  ii.  331 

symptoms,  vi,  560 

spinal  hemiplegia,  vi.  583* 

surface  marking  of,  v.  113 

treatment,  vi.  562 

spinal  irritation,  vi.  583* 

Spinal  anaesthesia,  vi.  542 

investments  of,  viii.  476 

tabes  spinalis,  vi.  585*  (Fig.) 

Spinal  arteries,  viii.  477 

lumbo-sacral  enlargement,  viii.  481 

toxic  spinal  paralysis,  vi.  589* 

Spinal  arthropathy,  i.  373  ;  viii.  343 

lymphatic  vessels  of  the,  viii.  477 

tumors  of  the  cord  and  its  mem- 

(Fig.) 

motor  tracts  in  the,  vi.  538 

branes,  vi.  589* 

Spinal  ataxia,  vi.  543 

myelo-cerebral  transition  area,  viii. 

Spinal  epilepsy,  vi.  771 

Spinal  braces,  v.  809  (Fig.) 

483 

Spinal  ganglia,  v.  147  ;  viii.  477 

Spinal  column,  vpounds  of,  iv.  260 

nidal  centres  of  the  extremity  mus- 

Spinal hyperaesthesia,  vi.  543 

Spinal  concussion,  vi.  560 

cles,  viii.  481 

Spinal  irritation,  vi.  583 

Spinal  cord,  viii.  474*  (Fig.) 

operations  upon  the,  viii.  493 

course  and  duration,  vi.  584 

anterior  fissure,  viii.  478 

processi  reticulares,  viii.  187,  480 

definition,  vi.  583 

apex  cornu,  viii.  480 

pyramid  tract,  viii.  188 

diagnosis,  vi.  584 

ascending  tracts  of,  v.  513  (Fig.) 

respiratory  area  of,  ii.  429 

electrical  treatment  of,  ii.  653 

association  tracts  in  the,  vi.  538 

sclerosis  of,  v.  514 

etiology,  vi.  583 

blood-supply  of,  viii.  477 

sensory  tracts  in  the,  vi.  538 

from  fright,  iii.  51 

caput  cornu  dorsalis,  viii.  480 

shot  wounds  of,  viii.  16 

illustrative  cases  of,  vi.  584 

caput  gelatinosum,  viii.  479,  480 

softening  of,  symptoms,  v.  514 

pain  in,  v.  456 

caiida  equina,  viii.  475 

spongy  substance,  viii.  480 

prognosis,  vi.  585 

cavity  formation  in,  viii.  512 

subdural  space,  viii.  476 

symptoms,  vi.  583 

central  canal,  viii.  479 

substantia  gelatinosa,  viii.  479,  480 

treatment,  vi.  585 

cervical  enlargement,  viii.  483 

surgery  of  the,  viii.  492* 

Spinal  haemorrhage  and  acute  myeli- 

cervix cornu,  viii.  480 

syringo-myelia,  viii.  512 

tis,  diagnosis,  viii.  489 

collateral  sulcus,  viii.  478 

triangular  tract  of  Helweg,  viii. 

Spinal  meningeal  haemorrhage,  defi- 

columns of.  viii.  478,  483 

186,  484 

nition,  vi.  565 

column  of  Burdach,  viii.  483 

tumors  of  the,  vi.  589 

diagnosis,  vi.  566 

column  of  GoU,  viii.  483 

and  chronic  myelitis,  diagnosis, 

etio  ogy,  vi.  565 

commissure,  viii.  479 

viii.  490 

illustrative  case  of,  vi.  566 

compression  of,  by  tumors,  v.  515 

arthropathies  with,  i.  373 

prognosis,  vi.  566 

connections  with  sympathetic  sys- 

diagnosis, vi.  591 

symptoms,  vi.  565 

tems,  viii.  507 

etiology,  vi.  590 

treatment,  vi.  566 

conus  terminalis,  viii.  481 

forms  of,  vi.  590 

varieties,  vi.  565 

cornua,  viii.  478 

prognosis,  vi.  592 

Spinal  meningocele,  viii.  471 

crossed  pyramid  tracts,  viii.  484 

situation  of,  vi.  590 

Spinal  nerve  origins,  relations  of  the 

diagnosis  of  local  lesions  in  the. 

symptoms,  vi.  590 

spinous  processes   to,  v.   511 

vi.  535*  (Fig.) 

treatment,  vi.  593 

(Fig.) 

anaesthesia  as  an  aid  to,  vi.  543 

veins  of  the,  viii.  477 

Spinal  nerves,  vi.  593*  (Fig.) ;  viii. 

ataxia  as  an  aid  to,  vi.  543 

ventral  fissure,  viii.  478 

477 

disturbances  of    the    reflex  and 

vesicular  column  of  Clarke,  viii.  480 

approximate  relation  of,  to  various 

automatic  action  as  aids  to,  vi. 

white  commissure,  viii.  479 

motor,    sensory,     and    reflex 

543 

white  substance,  viii.  478 

functions  of  the  spinal  cord. 

disturbances  of  vaso-motor  and 

wounds  of  the,  vi.  563 

V.  513 

trophic  functions  as  aids  to, 

Spinal  cord  diseases,  vi.  544* 

Spinal  painful  point  in  facial  neural- 

vi. 543 

acute   and  chronic  myelitis,  viii. 

gia,  iii.  18 

hypersesthesia  as  an  aid  to,  vi. 

484* 

Spinal  paralysis,  varieties  of,  vi.  541 

543 

acute   anterior    poliomyelitis,   vi. 

Spinal  progressive  muscular  atrophy. 

paralysis  as  an  aid  to,  vi.  541 

547* 

vi.  569 

symptoms  leading  to  the,  vi.  541 

acute  ascending  paralysis,  vi.  549* 

Spinal  reflex,  disturbances  of  the,  vi. 

direct    cerebellar    tract,   vi.   540  ; 

acute  spinal  meningitis,  vi.  550* 
character  of  the  pam  in,  v.  456 

543 

viii.  185,  484 

Spinal    sclerosis,    posterior,    arthro- 

diseases of  the,  vi.  544 

chronic  spinal  meningitis,  vi.  554* 

pathies  in,  i.  373 

disturbances    of    vasomotor    and 

congestion  of  the  cord,  vi.  557* 

Spinal  segments,  viii.  475  (Fig.) 

trophic  functions  of  the,  vi. 

disseminated  sclerosis,  vi.  567 

relation  of,  to  the  vertebrae,  vi.  543 

543 

general  etiology,  vi.  546 

(Fig.) 

dorsal,  viii.  482 

general  pathology,  vi.  545 

Spinal  veins,  viii.  477 

dorsal  septum,  viii.  478 

general  symptomatology  and  diag- 

Spinalis cervicis,  anomalies  of,  v.  52 

dorsal  su  cus,  viii.  478 

nosis,  vi.  544 

Spinalis  dorsi,  anomalies  of,  v.  53 
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Spindle,  nuclear,  position  of,  vi.  383 

Spirit  (continued) : 

Spleen  (continued)  : 

Spindle-cell  sarcoma,   definition  of. 

sweet,  of  nitre,  v.  190 

parenchyma  of,  viii.  493 

iii.  403 

wood,  iv.  751 

percussion  of  the,  vi.  600 

Spindle-root  fungus,  iii.  375 

Spirits,  vii.  778 

physiology  of,  viii.  496 

Spine,  adolescent  curvature  of,iv.  330 

Spiritus  odoratus,  i.  491 

pulp  of  the,  viii.  494 

anchylosis  of,  i.  300 

vini,  i.  103 

removal  of,  viii.  497 

caries  of  the,  v.  796  (Fig.).     See 

Spiro-bacteria,  ii.  283  ;  vi.  339  (Fig.), 

rhythmical  expansion  of,  viii.  499 

Pott's  disease. 

340 

rupture  of  the,  i.  14  ;  vi.  605 

chronic  rheumatic  arthritis  of,  iv. 

Spirochaete  buccalis,  iv.  789  (Fig.) 

rupture  or  abscess  of,  in  relapsing 

320 

Obermeier's,  ii.  288  ;  iii.  71  (Fig.) ; 

fever,  iii.  75 

concussion  of,  medico-legal  aspects 

iv.  785  (Fig.);  vi.  341 

sarcoma  of,  vi.  604 

of,  viii.  348 

Spirographin,  iii.  357 

shot  wounds  of  the,  viii.  6 

differential  diagnosis  of  curvatures 

Spirogyra   longata,  conjugation  of. 

syphilis  of  the,  vi.  604,  735 

of,  V.  804 

filaments  of,  viii.  441  (Pig.) 

the  blood-corpuscles  in  relation  to. 

diseases  and  deformities  of,  dis- 

Spirometer,   Hutchinson's,    vi.    308 

viii.  496 

qualifying  for  enlistment,   ii. 

(Fig.) 

tubercles  in  the,  i.  31  ;  vi.  604 

744 

Spitzka,  E.  C,  on  histology  of  the 

tumors  of  the,  i.  20  ;  vi.  604 

dislocations  of  the,  ii.  485 

brain,  viii.  164 

waxy,  vi.  603 

dorsal,  vii.  67 

on  spinal  cord,  viii.  474 

Splenial  fissure  in  the  cat's  brain. 

excurvation  of,  iv.  319 

Splanchnic  nerves,  viii.  510  (Fig.) 

viii.  115  (Fig.) 

flexibility  of,  mode  of  testing, v.  803 

Splanchnopleure,  i.  116 

Splenial  veins,  viii.  239 

hypersesthetic   and  Pott's  disease, 

Splay-foot,  ii.  3U3  (Fig.) 

Splenium,  viii.  137  (Fig.) 

diagnosis  between,  v.  804 

Spleen,  abscess  of  the,  vi.  603 

Splenius  accessorius  muscle,  v.  52 

incurvation  of,  iv.  579 

acute  tumor  of  the,  vi.  600 

Splenius  mu.scle,  anomalies  of,  v.  53 

Injuries  of  the,  vi.  560 

clinical  history,  vi.  601 

Splints,  iii.  240  (Fig.)  ;  vi.  605*  (Fig.) 

lateral  curvature  of  the,  iv.  450* 

definition,  vi.  600 

adhesive-plaster,  vi.  612 

(Fig.) 

diagnosis,  vi.  601 

Bavarian,  iii.  240 

muscles  of,  concerned  in  respira- 

etiology, vi.  600 

celluloid,  vi.  609 

tion,  ii.  313  (Fig.) 

pathogeny,  vi.  600 

clay,  vi.  612 

of  the   pubes,   as  an    anatomical 

pathological  anatomy,  vi.  600 

coaptation,  vi,  607 

landmark,  i.  3 

prognosis,  vi.  601 

used  with  Buck's  extension,  ii. 

orthopedic  apparatus 'for  the,  v. 

treatment,  yi.  601 

773  (Fig.) 

371  (Fig.) 

amyloid,  disease  of  the,  i.  21 

Cripps,  iii.  243 

posterior  curvature  of,  iv.  319 

anatomical  relations  of  the,  i.  7 

dextrine,  vi.  611 

professional  curvatures  of,  iv.  830 

and  pancreas,  mutual  relations  of. 

Dupuytren's,  iii.  354 

rachitic  curvature  of,  iv.  319 

viii.  498 

Esmarch's  double-inclined  plane. 

railway,  vi.  143 

blood-vessels  of,  viii.  495 

iii.  341 

rheumatoid  arthritis  of,  and  Pott's 

cancer  of,  i.  31 

felt,  vi.  609 

disease,  differential  diagnosis 

cancer  of  the,  vi.  604 

fenestrated,  vi.  610 

between,  v.  804 

capsule  of,  viii.  493 

glass,  vi.  608 

senile  curvature  of,  iv.  330 

changes  in,  in  idiopathic  anaemia. 

glue,  vi.  612 

shot  wounds  of  the,  viii.  5 

17183 

gutta-percha,  vi.  613 

Hodgen's  suspension,  iii.  240,  351  ; 

tumors  of,  and  Pott's  disease,  dif- 

in leukfemia,  iv.  478 

ferential  diagnosis  between,  v. 

changes  in  size  of,  viii.  498,  49.9 

vi.  688  (Fig.) 
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chronic  tumor  of,  vi.  601 

interdental,  iv.  247 

Spined  cells,  ii.  711  (Fig.) 

clinical  history,  vi.  601 

leather,  vi.  609 

Spiraea,  i.  505 

diagnosis,  vi.  601 

materials  for,  vi.  606 

tormentosa,  iii.  504 

etiology,  vi.  601 

Nathan  Smith's  anterior,  iii.  240 

ulmaria,  iv.  676 

morbid  anatomy,  vi.  601 

paraffin,  vi.  613 

Spiral  ligament  of  cochlea,  ii.  565 

prognosis,  vi.  601 

pasteboard,  vi.  609 

Spirilla,  ii.  383  ;  vi.  339  (Fig.) 

treatment,  vi.  601 

plaster-of-Paris,  vi.  609 

Spirillum  cholerse  asiaticae,  vi.  340 

diagnosis  of  diseases  of  the,  vi.  600 

shellac,  vi.  613 

of  Finkler  and  Prior,  vi.  341 

diseases  of  the,  vi.  599* 

side,  iii.  343,  251 

of  relapsing  fever,  ii.  383  ;  iii.  71 

echinococcus  of  the,  vi.  604 

silicate,  vi.  611 

(Fig.) ;  iv.  785  (Fig.)  ;  vi.  341 

ectopia  of  the,  vi.  605 

starch,  vi.  611 

methods  of  staining,  iv.  765 

enlargement  of,  i.  20 

stearin,  vi.  613 

tyrogenum,  vi.  341 
Spirillum  fever,  iii.  70 

and    ovarian   cysts,   differential 

suspension,  iii.   340,  251  ;  vl.  606, 

diagnosis,  v.  436 

607,  608,  610,  688 

Spirit,  a  form  of  medicine,  iv.  699 

in  Hodgkin's  disease,  iii.  692 

tripolith,  vi.  612 

alkaline,  of  soap,  ii.  308 

experiments  in  excising,  viii.  497 

vulcanized  rubber,  vi.  609 

aromatic,  of  ammonia,  i.  135 

floating,  i.  31  ;  iii.  167 

wire,  vi.  607 

compound,  of  ether,  ii.  735 

functions  of  the,  i.  555  ;  viii.  496 

wooden,  vi.  606 

compound,  of  horse-radish,  iii.  698 

glycosuria  following  removal   of. 

Spondylarthrocace,  v.  796  (Fig.) 

of  ammonia,  i.  135 

ii.  418 

Spondylitis,  v.  796  (Fig.) 

of  anise,  i.  333 

gummata  in  the,  i.  31 

Sponge,  vi.  612* 

of  chloroform,  ii.  103 

haematopoietic  function  of,  i.  555 

composition  of,  vi.  613 

of  cinnamon,  ii.  168 

histology  and  physiology  of,  viii. 

in  surgical  operations,  i.  365 

of  ether,  ii.  735 

493  (Fig.) 

uses  of,  vi.  613 

of  gaultheria,  vii.  783 

hydatids  of,  i.  31 

varieties  of,  vi.  613 

of  juniper,  iv.  365 

in  leucocyth£emia,  i.  20 

Sponge-grafting,  vi.  613* 

of  lavender,  iv.  458 

infarction  of  the,  vi.  603 

Sponge-tents,  vi.  613 

of  lemon,  iv.  474 

inflammation  of  the  capsule  of  the. 

Spongin,  iii.  256 

of  llindeserus,  i.  136 

vi.  602 

Sponging,  cold,  in  fever,  iii.  70 

diaphoretic  action  of,  ii.  435 

lymphatic  vessels  of,  viii.  400,  495 

Spontaneous  dislocations,  ii.  481 

of  nitrous  ether,  v.  190 

lymphoid  tissue,  viii.  494 

of  the  femur,  ii.  511 

of  peppermint,  v.  571 

malarial,  i.  30 

Spontaneous  fractures,  iii.  336 

of  wintergreen,  vii.  788 

malformations  of  the,  vi.  605 

Spontaneous  origin  of  contagia,  ii. 

pyroligneous,  iv.  751 

Malpighian  corpuscles,  viii.  493 

383 

pyroxylic,  iv.  751 

movable,  i.  21  ;  iii.  167 

Sporangia  of  mould  fungi,  vi.  337 
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Spores,  endogenic,  vi.  329 

of  mould  fungi,  vi.  327 

staining  of,  iv.  765 
Sporocyst,  ii.  518 
Sporogony,  viii.  445 
Sporongia,  staining  of,  iv.  765 
Spotted  fever,  ii.  37  ;  iii.  95 

micrococcus  of,  ii.  283 
Spotted  rattlesnake,  vi.  166 
Sprains,  iv.  254 
Spray-producers,  iv.  38 
Sprays  in  the  treatment  of  rhinitis, 
ii.  2 

nasal,  v.  450 
Sprengel's  solution  for  the  detection 

of  nitrates  in  water,  vii.  704 
Spring  agaric,  iii.  282 
Spring-finger,  vii.  251 
Spring  Lake  Magnetic  Spring,  vi.  614* 
Spring  vrater,  character  of,  vii.  710 
Spring-worm,  vii.  792 
Springs,  vi.  496 

alkaline,  1.  461 

calcareous  mineral,  i.  463 

earthy  mineral,  i.  463 

indifferent  thermal,  i.  461 

iron,  i.  463 

mineral,  iv.   690.     See  also  Min- 
eral springs. 

saline,  i.  462 

simple  acid,  i.  461 

sulphur,  i.  463 
Spruce  gum,  vi.  448 

hemlock,  v.  691 

Norway,  v.  691 
Sprudel  water,  composition  of,  i.  784 
Sprue,  i.  293  (Fig.) 

in  the  etiology  of  infantile  diar- 
rhoea, ii.  487 
Spunk,  ii.  717  ;  vi.  615* 
Spurred  rye,  ii.  714  (Fig.) 
Sputum,  ii.  315 

constituents  of,  ii.  768 

microscopical  examination  of,  iv. 
790 
Squalus  maximus,  blubber  of,  iii.  43 
Squamous  eczema,  ii.  633 
Squamous  epithelium,  ii.  709  (Fig.) 
Squashes,  ii.  235 
Squaw  root,  ii.  224 

as  an  emmeuagogue,  ii.  677' 
Squibb' s  apparatus  for  estimation  of 

urea,  vii.  412  (Fig.) 
Squill,  vi.  615*  (Fig.) 

action  and  use,  vi.  616 

administration,  vi.  616 

allied  plants,  vi.  616 

as  a  diuretic,  ii.  523 

as  an  expectorant,  ii.  767 

composition  of,  vi.  616 
Squint,  vi.  655  (Fig.).     See  also  Stra- 
bismus. 
Squire's  method,  v.  204 
Squirting  cucumber,  ii.  643  (Fig.) 
Stabile  applications  (electricity),   ii. 

651 
Stables,  nuisance  from,  vii.  192 
Stachys  betonica,  i.  496 
Staff,  lithotomy,  iv.  516  (Fig.) 
Staff  surgeons  in  the  army,  titles  of, 

iii.  105 
Staining  bacteria,  methods  of,  iv.  763 

double,  iii.  678 

methods  of,  iii.  673  (Fig.) 

of  moulds,  iv.  765 
Stains  for  the  central  nervous  system, 

iii.  689 
Stallard's  double  ceiling  for  ventila- 
tion, vii.  621 


Stammering,  vi.  616*  ;  vii.  686 
Standard  diet,  amount  of  food  neces- 
sary in,  ii.  442 
constituents  of,  ii.  441 
Stannous  chloride,  germicidal  action 

of,  iii.  336 
Stapes,  iii.  540  (Fig.) 

anatomy  of  the,  vii.  840  (Fig.) 
Staphisagria,  vi.  622 
Staphisagrine,  vi.  622 
Staphylococci,  vi.  329  (Fig.) 
Staphylococcus  of  the  Biskra  button, 
vi.  335 
pyogenes  albus,  iv.  29  (Fig.),  787 

(Fig.) ;  vi.  334 
pyogenes  aureus,  iv.  29  (Fig.),  787 

(Fig.)  ;  vi.  334 
pyogenes  citreus,  vi.  334 
pyogenes  salivarius,  vi.  335 
Staphyloma  of  the  cornea,  iridectomy 
for,  iv.  212 
of  the  sclera,  vi.  354 
opaque  anterior,  ii.  300  (Fig.) 
pellucidum,  astigmatism  in,  1.  405 
posterior,  v.  89 

transparent  anterior,  ii.  300  (Fig.) 
Staphylorrhaphy  in  cleft-palate,   11. 

182 
Starch,  vi.  Ql%*  (Fig.) 
animal,  ii.  417 
antidotal  value  of,  i.  343 
changes  effected  in,  by  acids,  di- 
astase, and  saliva,  ii.  463 
chemistry  of,  vi.  619 
general  description  of,  vi.  619 
glycerite  of,  iii.  349 
granules,  as  seen  by  polarized  light, 

iv.  781  (Fig.) 
iodized,  iv.  206 
medical  and  surgical  uses  of,  vi. 

630 
poultices,  viii.  427 
preparation  of,  vi.  619 
splints,  vi.  611 
sugar,  vi.  675 
varieties  of,  vi.  619 
Starr,  M.  Allen,  on  congestion  of  the 
spinal  cord,  vi.  557 
on  diagnosis  of  local  lesions  in  the 
pons  Varolii  and  medulla  ob- 
longata, v.  773 
on  diagnosis  of  local  lesions  of  the 

brain,  i.  643 
on  diagnosis  of  local  lesions  of  the 

spinal  cord,  vi.  535 
on  haemorrhage  in  the  spinal  cord, 

vi.  557 
on  hemianopsia,  iii.  607 
on  multiple  neuritis,  viii.  419 
Starvation  dyspepsia,  ii.  452 
in  the  etiology  of  relapsing  fever, 

iii.  72 
of  infants  with  cleft-palate,  ii.  180 
results  of,  in  the  human  subject, 
iii.  41 
Star  anise,  i.  334  (Fig.) 
Star  flower,  ii.  166 
Stargrass,  i.  505 
Star  Spring,  Saratoga,  vi.  284 
State  medicine,  vi.  620* 
Static   electricity,  treatment  by,  ii. 

650 
Statistics,  mortality,  v.  21 

of  births,  i.  502 
Stature  of  children,  ii.  94 
Status  epilepticus,  ii.  704 

raptus  of  hystero-epilepsy,  ii.  279 
Stavesacre,  vi.  622* 
Steam,  germicidal  action  of,  iii.  324 


Steam  heating  for  dwellings,  vii.  619 

Steam-sprays,  iv.  38 
Steapsin,  ii.  452 
Stearic  acid,  i.  61 

in  cocoa-nut  oil,  ii.  321 
Stearin,  ii.  231 
Stearin  splints,  vi.  613 
Stearrhoea  in  pancreatic  disease,  v. 

481 
Steatoma  of  the  orbit,  ii.  813 
Stedman,  Henry  R.,  on  climacteric 
insanity,  iv.  79 

on  insanity  of  puberty  and  ado- 
lescence, iv.  124 

on  senile  insanity,  iv.  132 
Stedman,  Thomas  L.,  on  acids,  i.  61 

on  active  principles,  i.  73 

on  acupressure,  i.  73 

on  acupuncture,  i.  73 

on  ainhum,  i.  91 

on  alkalies,  i.  114 

on  alteratives,  i.  125 

on  anchylosis,  i.  200 

on  antacids,  i.  337 

on  anthelmintics,  i.  337 

on  antisudorifics,  i.  268 

on  aphthae,  i.  292 

on  artificial  limbs,  i.  376 

on  astringents,  i.  405 

on  Baden,  viii.  106 

on  Baden-Baden,  viii.  106 

on  Baden-bei-Wien,  viii.  107 

on  Bagneres-de-Bigorre,  viii.  107 

on  BagnSres-de-Luchon,  viii.  107 

on  bandaging,  i.  469 

on  Bath,  i.  476 

on  bloodletting,  i.  571 

on  bonesetting,  i.  605 

on  bow-legs,  i.  609 

on  Caledonia  Springs,  i.  747 

on  Carlsbad,  i.  784 

on  Cauterets,  ii.  8 

on  Caxton  Springs,  ii.  11 

on  Challes,  ii.  57 

on  Cheltenham,  ii.  79 

on  Clifton,  ii.  184 

on  Coise,  ii.  224 

on  Condillac,  ii.  260 

on  congenital  dislocation  of  the  hip, 
iii.  653 

on  Contrexeville,  ii.  285 

on  Courmayeur,  ii.  318 

on  craniotabes,  ii.  331 

on  Cransac,  ii.  382 

on  Cronthal,  ii.  339 

on  Cudowa,  ii.  347 

on  Cusset,  ii.  349 

on  Dax,  ii.  362 

on  deformities  of  the  chest,  ii.  80 

on  deformities  of  the  hand,  iii.  497 

on  deformities  of  the  toes,  viii.  555 

on  diagnostic  significance  of  limp- 
ing, iv.  503 

on  diagnostic  significance  of  the 
tongue,  vii.  103 

on  diseases  and  injuries  of  the  back, 
i.  457 

on  diseases  of  the  mediastinum,  iv. 
685 

on  Driburg,  ii.  528 

on  Duerkheim,  ii.  536 

on  dysuria,  ii.  561 

on  Eaux  Bonnes,  ii.  634 

on  Eaux  Chaudes,  ii.  625 

on  Elster  mineral  springs,  ii.  666 

on  Ems,  ii.  679 

on  Enghien-les-Bains,  ii.  697 

on  hfemostatics,  iii.  477 
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Stedman,  Thomas  L.  (continued)  : 

Stedman,  Thomas  L.  (continued) : 

Stephanion,    a,    term    employed    in 

on  hallux  valgus,  iii.  484 

on  Quinto,  vi.  129 

craniometry,  ii.  33  ;   viii.  304 

on  Ichthyol,  Iv.  1 

on  Ragaz-Pfafers,  vi.  140 

(Fig.) 

on  injuries  and  diseases  of  the  dia- 

on Recoardo,  vi.  148 

Stercorin,  ii.  468 

phragm,  ii.  439 

on  redressement  force,  vi.  151 

Stercula,  i.  732 

on  Inowrazlaw,  iv.  41 

on  Reicheuhall,  vi.  163 

Stere,  vii.  731 

on  Inselbad,  iv.  136 

on  Reinerz,  vi.  163 

Stereography,  a  branch  of  craniom- 

on Ischl,  iv.  330 

on  Rennes-les-Bains,  vi.  165 

etry,  ii.  35 

on  Ivanda,  iv.  332 

on  rickets,  vi.  335 

Sterigmata  of  mould  fungi,  vi.  327 

on  Iwonicz,  iv.  233 

on  Rippoldsau,  vi.  239 

Sterility    in     consanguineous    mar- 

on Johannisbad,  iv.  254 

on  Rochefort,  vi.  230 

riages,  ii.  274 

on  Juliushall,  iv.  264 

on  Rohitsch-Sauerbrunn,  vi.  237 

in  the  female,  vi.  623* 

on  Jungbrunnen,  iv.  264 

on  Royat,  vi.  238 

absolute  and  relative,  vi.  623 

on  Kainzenbad,  iv.  365 

on  Rubinat-Condal,  vi.  238 

diagnosis,  vi.  624 

on  Karinthiaquelle,  iv.  366 

on  rumination  in  man,  viii.  457 

etiology,  vi.  633 

on  Kero,  iv.  266 

on  sacro-iliac  disease,  vi.  240 

prognosis,  vi.  624 

on  Kirschberg,  iv.  312 

on  Saint-Amand,  vi.  244 

treatment,  vi.  634 

on  Kis-Czeg,  'iv,  312 

on  Saint-Honore,  vi.  244 

in  the  male,  vi.  624* 

on  Kis-Kan,  iv.  312 

on  Saint-Olafsbad,  vi.  247 

Sterilization  in  culture  methods,  iv. 

on  Kislovodsk,  iv.  313 

on  Saint- Sauveur,  vi.  248 

766  (Fig.) 

on  Kissingen,  iv.  313 

on  Salies-de-Bearu,  vi.  250 

of   milk  for  infant  feeding,    viii. 

on  knock-knee,  iv.  315 

on  Salins,  vi.  350 
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on  Korytuica,  iv.  319 

on  Salzungen,  vi.  355 

Sterilizei's,  varieties  of,  iv.  766  (Fig.) 

on  Krankenheil,  iv.  319 

on  Sandef  jord,  vi.  357 

Sternal  lymphatic  glands  and  plexus, 

on  Kreuth,  iv.  319 

on  San  Pellegrino,  vi.  379 

viii.  406 

on  Kreuznach,  iv.  319 

on  Scarborough,  vi.  303 

Sternalis  muscle,  v.  42  (Fig.) 

on  Kuntwyl,  iv.  318 

on  Schinznach,  vi.  334 

Sternberg,  George  M.,  on  antiseptics. 

on  kyphosis,  iv.  319 

on  Schlangenbad,  vi.  343 

i.  251 

on  La  Bourboule,  iv.  366 

on  Schwalbach,  vi.  343 

on  deodorants,  ii.  405 

on  La  Malou,  iv.  378 

on  sedatives,  vi.  379 

on  disinfectants,  ii.  478 

on  La  Motte-les-Bains,  iv.  379 

on  selters,  vi.  385 

on  germicides,  iii.  321 

on  Landeck,  iv.  379 

on  silicates,  vi.  448 

on  photo-micrography  in  medicine. 

onLangenbriicken,  iv.  380 

on  Soden,  vi.  493 

V.  647 

on  La  Prese,  iv.  477 

on  Spa,  vi.  500 

on  relapsing  fever,  iii.  70 

on  lateral  curvature  of  the  spine, 

on  sternutatories,  vi.  635 

on  typho-malarial  fever,  iii.  93 

iv.  450 

on  Swczawnica,  vi.  736 

on  yellow  fever,  viii.  39 

on  lathyrism,  iv.  456 

on  Tarasp,  vi.  738 

Sterno-chondro-scapular   muscle,  v. 

on  Lavey,  iv.  458 

on  tenesmus,  vi.  774 

43  (Fig.) 

on  Leamington,  iv.  466 

on  tenotomy,  vi.  775 

on  Teplitz-Sclionau,  vi.  778 

Sterno-clavicularis  anterior,  v.  43 

on  Lerico,  iv.  486 

Sterno-cleido-mastoideus,   anomalies 

on  Lipik,  iv.  506 

on  the  breath,  i.  695 

of,  V.  36 

on  Lippspringe,  iv.  508 

on  the  principle  of  extension  as 

tenotomy  of,  vi.  776 

on  lordosis,  iv.  579 

employed  in  surgery,  ii.  772 

Sterno-fascialis  muscle,  v.  37 

on  Loueche  or  Leuk,  iv.  582 

on  torticollis,  vii.  153 

Sterno-hyoideus,  anomalies  of,  v.  37 

on  Luhalschowitz,  iv.  583 

on  Trencsin-Teplitz,  vii.  345 

Sterno-scapularis,  v.  43  (Fig.) 

on  Luxeuil,  iv.  612 

on  trigger-finger,  vii.  351 

Sterno-thyroideus,  anomalies  of,  v.  37 

on  malformations  of  the  intestines. 

on  Trillo,  vii.  353 

Sternum,  dislocation  of,  ii.  488  (Fig.) 

iv.  175 

on  Vals,  vii.  597 

fissures  of,  vii.  6  (Fig. ) 

on  Marienbad,  iv.  641 

on  vesical  tenesmus,  vi.  774 

surgical  anatomy  of,  vii.  67 

on  mehadia,  iv.  700 

on  Vichy,  vii.  653 

Sternutation,  v.  333 

on  Meinberg,  iv.  701 

on  Warmbrunn,  vii.  695 

Sternutatories,  vi.  635* 

on  Meran,  iv.  735 

on  Wiesbaden,  vii.  763 

Stethometer,  v.  673 

on  metric  system  of  measures,  iv. 

on  Wildbad,  vii.  763 

Stethoscopes,  ii.  83  ;  vi.  636*  (Pig.) 
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on  Wildungen,  vii.  763 

construction  of,  vi.  627 

on  Molitz,  V.  13 

on  wounds  and  new-growths  of  the 

historical  sketch,  vi.  636 

on  Monsummano,  v.  16 

parotid  gland,  v.  518 

value  of,  vi.  638 

on  Mont-Dore,  v.  17 

Steele's  operation,  v.  804 

Stevens'  perimeter,  vii.  663 

on  Nauheim,  v.  107 

Steel-pen  palsy,  vi.  33  (Pig.) 

Stewart,  James,  on  agents  that  lower 

on  Neris,  v.  136 

Steeple  bush,  iii.  504 

blood-pressure,  i.  572 

on  Neuenahr,  v.  153 

Stelwagon,  Henry  W.,  on  callositas. 

on  antagonism  of  remedies,  vi.  164 

on  Neuhaus  (Austria),  v.  153 

i.  748 

on  antipyretics,  i.  848 

on  Neuhaus  (Bavaria),  v.  153 

on  chloasma;  ii.  97 

on  cardiac  depressants,  i.  783 

on  Neundorf,  v.  136 

on  clavus,  ii.  178 

on   disorders  of   the  sympathetic 

on  Niederbronn,  v.  188 

on  cornu  cutaneum,  ii.  301 

nervous  system,  vi."  693 

on  Obersalzbrunn,  v.  271 

on  ichthyosis,  iv.  1 

on  genito-urinary  neuroses,  iii.  317 

on  Oeynhausen,  v.  391 

on  keratosis  pilaris,  iv.  266 

on  motor  depressants,  v.  37 

on  Ofen,  v.  291 

on  lentigo,  iv.  474 

on  neuritis,  v.  166 

on  Olette,  v.  296 

on  tinea  favosa,  or  favus,  vii.  96 

on  the  therapeutics  of  cold,  ii.  239 

on  Ontaneda  y  Alcera,  v.  298 

on  tinea  tricophytina,  vii.  97 

on  the  therapeutics  of  heat,  iii.  603 

on  Panticosa,  v.  491 

on  tinea  versicolor,  vii.  99 

on  Thomsen's  disease,  vii.  63 

on  pathology  of  bone,  i.  603 

Stenosis,   hypertrophic   pyloric,   vi. 

Sthenic  inflammation,  iv.  36 

on  Petersthal,  v.  631 
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Sticta  pulmonacea,  iv.  605 

on  Plombi^res,  v.  725 

of  the  Eustachian  tube,  ii.  731 

Stiff-necked  fever,  ii.  395 

on  poisoning  by  aconite,  i.  68 

of  the  gall-ducts,  iii.  391 

Stigma  of  the  ovary,  v.  435 

on  poisoning  by  alum,  i.  126 

of  the  lachrymal  duct,  iv.  368 

Stigmata  maidis,  ii.  301 

on  poisoning  by  ammonia,  i.  137 

of  the  larynx  in  croup,  ii.  343 

Stilus  anterior  of  the  optic  thalamus. 

on  prairie  itch,  vi.  1 

of  the  OS  uteri  as  a  cause  of  dys- 

vii.  50 

on  PuUna,  vi.  83 

menorrhoja,  ii.  557 

inferior  of  the  optic  thalamus,  vii. 

on  Pyrmont,  vi.  116 

of  the  valves  of  the  heart,  iii.  583 

51 
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Stilus  (continued)  : 

Stomach  (continued) : 

Strabismus  (continued)-: 

medius  of  the  optic  tlialamus,  vil. 

histology  of  the,  vi.  630 

concomitant,  vi.  656 

51 

hypertrophic  stenosis  of  pylorus, 

treatment,  vi.  657 

superior  of  the  optic  thalamus,  vii. 

i.  18 

constant,  vi.  656 

51 

in  the  new-born,  iv.  11 

convergent,  vi.  656 

Stillman's  extension  spinal  brace,  v. 

inflammation  of  the,  vi.  633.     See 

convulsive,  vi.  656 

374  (Fig.) 

Gastritis. 

diplopia  in,  ii.  475  ;  vl.  655 

sector  knee-splint,  v.  379  (Fig.) 

interstitial  inflammation  of,  i.  18 

divergent,  vi.  656 

spinal  brace,  v.  373  (Fig.) 

lavage  of  the,  vi.  643  (Fig.) 

dynamic,  vi.  660 

Stillicidium  lachrymarum,   ii.   788 ; 

lymphatics  of  the,  vi.  633  ;  viii. 

external,  from  paralysis  of  fourth 

iv.  368 

400  (Fig.) 

nerve,  ii.  325 

urinse,  vi.  774 

measurements  of,  vii.  657 

from  paralysis  of  third  nerve,,  ii. 

Stillingia  sylvatica,  i.  788  ;  vi.  129 

medication  of,  iv.  688 

325 

Stilllng's  operation,  v.  304 

movements  of,  ii.  450 

hysterical,  vi.  656 

Stimson,  Lewis  A.,  on  aneurism,  i. 

mucous  membrane  of  the,  vi.  630 

in  tumors  of  the  cerebellum,  ii.  27 

303 

muscular  coat,  vi.  629 

intermittent,  vi.  656 

on  fractures,  iii.  233 

nerves  of  the,  vi.  633 

internal,  from    paralysis  of  sixth 

on  gastrectomy,  gastrostomy,  and 

operations  upon,  iii.  304 

nerve,  ii.  325 

gastrotomy,  iii.  304 

organic  diseases  of  the,  vi.  633* 

latent,  vi.  660 

Stlmson's  fork  for  fractured  patella, 

overdistention  of  the,  vi.  645 

mixed  forms  of,  vi.  661 

iii.  353  (Fig.) 

papillae  of  the,  vi.  631 

monolateral  or  monocular,  vi.  656 

Stimulant  diuretics,  ii.  533 

pit  of  the,  i.  2 

objective  symptoms,  vi.  656 

expectorants,  ii.  767 

position  of  the,  vi.  639 

parallel,  vi.  656 

Stimulants,  advantage  of  combining 

pylorectomy,  vi.  114  (Fig.) 

paralytic,  vi.  659 

nutrients  with,  ii.  530 

rupture  of  the,  i.  14  ;  vi.  651 

treatment,  vi.  660 

hypodermatic  administration  of,  iii. 

in  a  horse,  autopsy,  vii.  651 

periodic,  vi.  656 

795 

secretion  in  the,  vi.  377 

spasmodic   internal,    from   reflex 

in  infantile  diarrhoea,  ii.  440 

self-digestion  of,  ii.  466 

stimulation  of  third  nerve,  ii. 

Stimulation,  nervous,  v.  139              , 

serous  coat,  vi.  629 

325 

dependent  on  duration  of  the  cur- 

shot wounds  of  the,  viii.  6 

tenotomy  for,  vi.  658 

rent,  V.  140 

submucous  layer,  vi.  630 

vertical,  vi.  656 

maximal  and  supermaximal,  v.  140 

suppurative  inflammation  of  the, 

Strabotomy,  vi.  658 

unipolar,  v.  140 

vi.  638 

Stramonium  leaves  and  seed,  vi.  661* 

Stimuli,  cardiac,  i.  560 

syphilitic  disease  of  the,  vi.  724 

(Fig.) 

Stink  horn,  iii.  283 

sympathetic  nerves  of  the,  i.  3 

Strangulated  hernia,  iii.  631 

Stinkweed,  vi.  661  (Fig.) 

tumors  of  the,  i.  17 

Strangulation,  internal,  treatment  of. 

Stipes  of  a  zygal  fissure,  viii.  155 

ulcer  of  the,  i.  18  ;  vi.  645.     See 

iv.  161 

(Fig.) 

also  Ulcer,  gastric. 

of  intestine  by  the  appendix,  i.  735 

Stirrup  (of  the  tympanum),  anatomy 

pain  in,  v.  455 

Strangury,  vi.  774 

of,  vii.  340  (Fig.) 

washing  out  the,  ii.  529 

Strasburg  turpentine,  iii.  164 

Stitch  in  the  side,  ii.  319 

in  intestinal  obstruction,  iv.  159 

Strasburger's  methods    of  studying 

Stizus  grandis,  v.  759  (Fig.) 

Stomach  cough,  ii.  314 

cells,  iii.  688 

Stocks,  v.  77 

Stomach-tube,  feeding  by,  ii.  529 

Stratified  epithelium,  ii.  711  (Fig.) 

Stokes's  disease,  v.  204 

feeding  by  the,  iii.  52 

Stratum    reticulatum  of    the    optic 

operation,  v.  304 

use  of,  in  dysphagia,  ii.  559  (Fig.) 

thalamus,  vii.  51  ;  viii.  174 

Sto  tz's  operation,  v.  204 

in  poisoning,  i.  241 

zonale  of  the  optic  thalamus,  vii. 

Stomach,  vi.  628*  (Fig.) 

Stomachs  of  ruminants,  vii.  649.(Fig.) 

.49  (Fig.) ;  viii.  174 

abscess  of  the,  i.  18 

Stomataof  endothelium,  ii.  691  (Fig.) 

Strawljcrries,  vi.  663* 

acidity  of  the,  i.  60 

Stomatitis,  vi.  653* 

Strawberry  marks,  i.  231 

acute  and  subacute  inflammation 

aphthous,  i.  293  (Fig.) 

Strawberry  tomato,  i.  116 

of  the,  vi.  633 

catarrhal,  vi.  652 

Straw-hat  makers,  diseases  of,  v.  283 

acute  dilatation  of  the,  vi.  645 

chronic  epithelial,  vii.  110 

Streak,  primitive,  i.  301  (Pig.) 

adenoma  of,  i.  80  (Fig.) 

gangrenous,  iii.  301  ;  vi.  653 

Streaming  movements  of  the  proto- 

atrophy of,  vi.  651 

membranous,  vi.  653 

plasm  granules,  ii.  15 

blood-vessels  of  the,  vi.  631 

mercurial,  vi.  353 

Streatfeild's  operation,  v.  304 

cancer   of,  i.    17,  776   (Fig);   vi. 

ulcerative,  i.392;  vi.  653 

Streatfeild-Snellen  operation,  v.  304 

648.   .  See  also   Carcinoma  of 

ulcero-membranous,  vi.  653 

Strength,  instruments  for  measuring. 

the  stomach. 

Stomatoplasty,  v.  712  (Fig.) 

ii.  544  (Pig.) 

pain  in,  v.  455 

Stomatoscope,  ii.  661  (Fig.) 

'Strephotome  for  the  radical  cure  of 

changes  in,  during  digestion,  ii.  445 

Stomoxys  calcitrans,  v.  753 

hernia,  iii.  641  (Fig.) 

characteristics  of,  in  childhood,  ii. 

Stone-cutters,  diseases  of,  v.  283 

Streptococci,  vi.  389  (Fig.) 

94 

Stone  in  the  bladder.     See  also  Cal- 

Streptococcus articulorum,  vi.  335 

chronic  inflammation  of  the,  vi. 

culi,  vesical. 

bombycis,  vi.  336 

635 

in  the  urethra,  vii.  392 

perniciosus  psittaoorum,  vi.  336 

chronic    interstitial    inflammation 

Stones  of  the  skin,  i.  747 

pyogenes,  iv.  787  (Pig.) ;  vi.  385 

of,  vi.  638 

Stools,  appearance  of,  in  infantile  di- 

pyogenes malignus,  vi.  335 

coats  of  the,  vi.  629 

arrhoea,  ii.  438 

septicus,  vi.  335 

digestion  of  food  in,  ii.  453 

fatty,  in  pancreatic  disease,  v.  481 

septo-pyeemicus,  vi.  335 

dilatation  of  the,  i.  18  ;  vi.  639 

in  intussusception,  viii.  320 

Stretchers  for  use  in  battle,  iii.   140 

dimensions  of  the,  vi.  629 

signiflcance  of  blood  in,  ii.  434 

(Fig.)                     .        ...    ,,, 

diphtheria  of  cardiac  orifice  of,  ii. 

Storax,  vi.  654*  (Fig.) 

Stria  cornea  of  the  brain,  viu.  145 

471 

Storesin,  vi.  655 

(Fig.)  ;  viii.  174 

diseases  of  the,  vi.  632 

Storms  in  the  "West  Indies,  vii.  737 

Strias  atrophicae,  vi.  454 

divisions  of  the,  vi.  628 

Stove,  jacketed,  vii.  619  (Fig.) 

medullares,  ii.  305  ' 

effects  of  alcohol  upon,  i.  103 

Strabismus,  vi.  655*  (Pig.) 

Striatal  veins,  viii.  239 

effects  of  ether  upon  the,  ii.  724 

accommodative,  vi.  656 

Striated  epithelium,  ii.  710  (Fig.) 

epithelium  of  the,  vi.  630 

advancement  of  tendon  for,  vi.  659 

Stribling  Springs,  vi.  663* 

glands  of  the,  vi.  631 

alternating,  vi.  656 

Strieker's    gas-chamber    and    warm 

haemorrhage  from,  iii.  447 

amblyopia  with,  vi.  657 

stage,  iii.  660  (Fig.) 
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Suicide, 

Strieker's  theory  of  inflammation 
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Stuttering  (continued) : 

Submaxillary  gland,  v.  130  (Fig.) 

23 

diagnosis,  vi.  671 

composition  of  secretion  of,  ii.  463 

Stridor  in  thoracic  aneurism,  i.  331 

history,  vi.  669 

physiology  of,  ii.  446  (Fig.) 

Stricture,  intestinal,  iv.  154 

prognosis,  vi.  671 

Submaxillary  lymphatic  glands,  viii. 

lachrymal,  iv.  370 

symptoms,  vi.  671 

393 

laryngeal,  iv.  431 

treatment,  vi.  671 

Submucous  laryngitis,  iii.  847  (Fig.) 

oesophageal,  v.  286 

Stye,  ii.  789 

Suboccipital  fissure,  viii.  153  (Fig.) 

rectal,  i.  378 

Stylo-auricularis  muscle,  v.  40 

Suboccipital  lymphatic  glands,  viii. 

urethral,  vil.  393.      See  also 

Ure- 

Stylo-chondro-hyoideus,  v.  39 

393 

tlira,  stricture  of  the. 

Stylo-glossus,  anomalies   of,    v.    39 

Suboccipital  nerve  of  Willis,  ii.  330 

Strong,  Charles  P.,  on  diseases  and 

(Fig.) 

Suboccipital  vein,  viii.  338 

injuries  of  the  cervix  uteri, 

Stylo-hyoideus  alter,  v.  39 

Suboperculum,  viii.  161  (Fig.) 

vii.  478 

Stylo-hyoideus,  anomalies  of,  v.  39 

Subparietal  gyre,  viii.  152  (Fig.) 

on  endometritis,  vii.  481 

Stylo-hyo-thyroideus,  v.  39 

Subpetrosal  sinus,  viii.  242 

Stronger  ether,  ii.  733 

Styloid  process,  fracture  of,  accom- 

Subscapularis, anomalies  of,  v.  44 

Strongylus  duodenalis,  v.  184  (Fig.) 

panying    dislocation,    ii.    499 

Subscapularis  minor,  v.  44 

Strophanthin,  vi.  663 

(Fig.) 

Subscapulo-capsularis,  v.  44 

Strophanthus,  iv.  502 ;  vi.  663* 

Stylo-maxillaris,  v.  89 

Subsphenoidal  sinus,  viii.  341 

action  and  use,  vi.  664 

Stylo-pharyngeus,  v.  633 

Subspinous  dislocation  of  humerus, 

administration,  vi.  664 

anomalies  of,  v.  40 

ii.  494  (Fig.) 

allied  drugs,  vi.  665 

Styptic  collodion,  ii.  312 

Substantia  gelatinosa  centralis,  viii. 

allied  plants,  vi.  664 

Styptics,  iii.  470  ;  iv.  333  ;  vi.  672* 

479  (Fig.),  480 

bibliography,  vi.  665 

Styrax,  vi.  654  (Fig.) 

Substantia  nigra,  viii.  131 

composition,  vi.  663 

aureuni,  i.  490 

Substitution,  fibroid,  ii.  174 

description  of,  vi.  663 

benzoin,  i.  489 

Subsylvian  fissure,  viii.  152  (Fig.) 

history,  vi.  663 

officinale,  i.  490 

Subtemporal  fissure,  viii.  153  (Fig.) 

Strontium   chloride,  antiseptic 

effl- 

subdenticulata,  i.  490 

Succinic  acid,  i.  137 

cacy  of,  i.  255 

Styrol,  vi.  655 

in  the  diagnosis  of  hydatid  cysts, 

Structural  differentiation,  ii.  444 

Suakim  gum,  iii.  409 

vii.  791 

Struma  cystica  and  branchial  cyst. 

Subacetate  of  copper,  poisoning  by, 

in  urine,  vii.  415 

diagnosis  of,  i.  684 

ii.  291 

Succiniim,  i.  137 

removal  of  (thyroidectomy), 

viii. 

of  lead,  iv.  462 

Succisa  pratensis,  vi.  396 

545 

Subanconeus  muscle,  v.  45 

Succus,  iv.  697 

Strumitis,  vii.  96 

Subastragaloid    amputation    of    the 

entericus,  ii.  448,  468 

Strychnine,  i.  73  ;  v.  368 

foot,  i.  165  (Fig.) 

thebaicus,  v.  319 

and  chloral,  antagonism  of,  vi. 

164 

Subcentral  Assure,  viii.  153  (Fig.) 

Succussion,  ii.  84 

and  nux  vomica,  poisoning  by 

vi. 

Subcerebellar  veins,  viii.  240 

Sucrose,  vi.  674 

665* 

Subcerebral  vein,  viii.  238 

Suction  in  cataract  extraction,  i.  797 

analysis,  vi.  667 

Subchorialis,  decidua,  ii.  393 

(Fig.) 

diagnosis  of,  from  tetanus,  vii.  36 

Subclavian  artery,  v.  115  (Fig.) 

Sudamen,  vi.  678* 

differential  diagnosis,  vi.  666 

anomalies  of,  i.  350 

Sudor  sanguinosa,  iii.  450 

failure  of  detection,  vi.  668 

compression  of,  i.  858 

Suet,  vi.  673* 

influence  of  putrefaction  in 

the 

ligature  of,  v.  115  (Fig.) 

Sugar,  vi.  674* 

detection  of,  vi.  668 

Subclavian  lymphatic  trunk,  viii.  394 

action  and  use,  vi.  674 

lethal  dose,  vi.  666 

Subclavian  vein,  v.  117 

adulteration  of,  iii.  200 

post-mortem  appearances,  vi. 

667 

anomalies  of,  vii.  608 

allied  substances,  vi.  675 

symptoms,  vi.  665 

Subclavicular  dislocation  of  hume- 

antidotal value  of,  i.  343 

tests,  vi.  667 

rus,  ii.  494  (Fig.) 

in  antiseptic  surgery,  i.  364 

treatment,  vi.  666 

Subclavius  muscle,  anomalies  of,  v. 

in  the  blood-plasma,  i.  554 

as  a  tonic,  vii.  134 

48 

in  the  urine,  ii.  416  ;  vii.  438 (Fig.) 

citrate  of  iron  and,  iv.  327 

Subclavius    posticus  muscle,  v.   43 

clinical  significance  of,  vii.  483 

hypodermatic  use  of,  iii.  794 

(Fig.) 

tests  for,  vii.  429 

in  chorea,  ii.  143 

Subconiunctival      hsemorrhage      in 

muscle,  in  the  diagnosis  of  hyda- 

iron, quinine,  and  phosphates 

of, 

whooping-cough,  vii.  751 

tid  cysts,  vii.  791 

ii.  165 

Subcoracoid  dislocation  of  humerus, 

of  lead,  iv.  463 

lethal  dose  of,  vi.  666 

ii.  494 

of  milk,  V.  3,  8,  11 

poisoning  by,  v.  269 

Subcornual  veins,  viii.  238 

of  mushrooms,  iii.  266 

sulphate  of,  v.  370 

Subcrepitant  rSles,  ii.  83 

preparation  of,  vi.  674 

antiseptic  efficacy  of,  i.  354 

Subcrureus  muscle,  anomalies  of,  v. 

preparations  of,  vi.  675 

tests  for,  vi.  667 

49 

tests  for,  vi.  674 

Strychnos  castelnaeana,  ii.  348 ;  v. 

270 

Subcutaneous    medication,    iii.    793 

Sugar,  cane,  conversion  of,  into  grape 

colubrina,  v.  368,  370 

(Fig.) 

sugar,  iii.  63 

Crevauxii,  ii.  348  ;  v.  270 

Subfissures,  viii.  160  (Fig.) 

Suggillation,  ii.  285 

gautheriana,  v.  370 
Ignatii,  v.  370  ;  vi.  244 

Subfornical  area  of  thalamus,   viii. 

Suicide,  ii.  303  ;  vi.  675* 

145  (Fig.) 

automatic,  vi.  677 

inocua,  v.  370 

Subfrontal  branches  of  the  precere- 

causes  of,  vi.  677 

nux  vomica,  v.  367  (Fig.) 

bral  arteries,  viii.  334 

diagnosis  of,  vi.  680 

potatorum,  v.  370 

Subfrontal  fissure,  viii.  152  (Fig.) 

epidemic,  vi.  677 

Tieute,  v.  268,  370 

Subfrontal  gyre,  viii.  152  (Fig.) 

feigned,  vi.  677 

toxifera,  ii.  348  ;  v.  370 

Subfrontal  veins,  viii.  238 

history  of,  vi.  675 

Stultitia,  iv.  88 

Subglenoid  dislocation  of  humerus, 

impulse  to,  in  hypochondriacs,  iv. 

Stump  after  amputation,  i.  154 

ii.  491  (Fig.) 

112 

Stump  mushroom,  iii.  278 

Subgyres,  viii.  160  (Pig.) 

in  children,  vi.  677 

Stupes,  ii.  317 

Submvolution  of  the  uterus,  viii.  574 

method  of,  vi.  679 

Stupiditas,  iv.  88 

of  the  vagina,  viii.  577 

nature  of,  vi.  676 

Stupor,  ii.  253  ;  iv.  53 

Sublimate,  corrosive,  iv.  741.      See 

prophylaxis  of,  vl.  680 

in  insanity  of  adolescence,  iv.  ' 

136 

also  Mercury,  Uehloride  of. 

statistics  of,  vi.  675 

Stuttering,  vi.  668*  ;  vii.  686 

Sublingual  gland,  composition  of  se- 

symptoms of,  vi.  680 

causation,  vi.  670 

cretion  of,  ii.  463 

treatment  of  a  tendency  to,  vi.  680 
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Suits,  malpractice,  iv.  639 
Sulci,   cerebral,  viii.  150.     See  also 
Fissures. 

methods  of  locating  the,  viii.  206 
Sulcus  choroideus,  viii.  145 

lateralis    meseucephali,    viii.   131 
(Fig.) 

oculo-motorius  meseucephali,  viii. 
131 

of  Monro,  viii.  132.    See  also  Aulix. 

sclerse,  iv.  214 ;  vi.  347 

spiralis  internus,  ii.  566 

tenial,  viii.  145  (Pig.) 
Sulfonal  or  sulphonal,  viii.  499 
Sulphaemoglobin,  spectrum  of,  i.  577 

(Fig.) 
Sulphate  of  aluminium,  i.  126 

of  ammonium,  i.  137 

of  cinchonidine,  ii.  166 

of  cinchouiue,  ii.  166 

of  copper,  ii.  290 
as  a  disinfectant,  ii.  480 
as  an  emetic,  ii.  673 
caustic  action  of,  ii.  6 

of  magnesium,  iv.  617 
or  of  sodium,  as  an  antidote  to 
carbolic  acid,  i.  759 

of  manganese,  iv.  638 

of  potassium,  v.  795 

of  quinidiae,  ii.  166 

of  quinine,  ii.  165 

of  strychnine,  v.  270 
antiseptic  efficacy  of,  i.  354 

of  zinc,  viii.  76 
caustic  action  of,  ii.  6 
Sulphates  in  urine,  vii.  419 
Sulphides,  vi.  681* 
Sulphites  and  "hyposulphites,"  vi. 
682* 

antiperiodic  action  of,  i.  348 
Sulphocarbolates,  vi.  683* 

germicidal  action  of,  iii.  337 
Sulphocyanates,  poisoning  by,  iii.  745 
Sulphocyanic  acid  in  saliva,  ii.  462 
Sulphonal,  viii.  499* 
Sulpho-saline  springs,  vi.  683* 
Sulphur,  vi.  683* 

as  a  laxative,  iv.  459 

cosmetic  employment  of,  ii.  309 

dioxide,  vi.  684 
as  a  disinfectant,  ii.  479 
germicidal  action  of,  iii.  327 

excretion  of,  v.  363 

iodide,  vi.  684* 

latum,  vi.  683 

sublimed,  vi.  683 

washed,  vi.  683 
Sulphur  Springs  (Texas),  vi.  686* 
Sulphur  waters,  i.  463 
Sulphurated  lime,  vi.  681 

potassa,  vi.  681 
Sulphuretted      hydrogen,     antidotal 
value  of,  i.  343 

germicidal  action  of,  iii.  337 

in  the  air,  i.  95 
Sulphuric  acid,  vi.  685* 

caustic  action  of,  ii.  5 

germicidal  action  of,  iii.  326 

in  urine,  vii.  419 
Sulphuric  ether,  ii.  723 
Sulphurous  acid,  vi.  684,  686* 

as  a  disinfectant,  ii.  479 
Sumach,  vi.  686* 

Asiatic,  v.  354 

non-poisonous  varieties,  iv.  333 

poison,  iv.  333 
Sumatra  benzoin,  i.  489 
Sumbul,  vi.  686* 

constituents  of,  i.  233 


Sumbul  (continued) : 

sources  of,  i.  382 
Summer  complaint,  ii.  135,  437 
Summer  savory,  vi.  295 
Summerville,  S.  C,  ii.  76 
Summit  Mineral  Spring,  vi.  687* 
Summit  Soda  Springs,  vi.  687* 
Sundew,  vi.  687* 
Sun  fever,  ii.  395  ;  iii.  602 
Sunlight,  spectrum  of,  vi.  520  (Fig.) 
Sunshine,  importance  of,  in  a  health- 
resort  for  consumptives,  ii.  194 
Sun's  rays,  cauterization  by,  ii.  8 
Sunstroke,  iii.  600 

brain  syphilis  counterfeiting,  i.  666 

cold  bathing  in,  i.  467 

in  armies,  i.  326 

in  the  etiology  of  epilepsy,  ii.  705 
Superalbal  veins,  viii.  239 
Supercallosal  fissure,  viii.  153  (Fig.) 
Supercentral  fissure,  viii.  153  (Fig.) 
Supercerebral  veins,  viii.  237 
Superdural  veins,  viii.  237 
Superfecundation  and  superf oetation, 

distinction  between,  vi.  687 
Superfissures,  viii.  160  (Fig.) 
Superfoetation,  vi.  687* 

and  superimpregnation,  distinction 
between,  vi.  687 
Superfrontal  lissure,  viii.  153  (Fig.) 
Superf rontal  gyre,  viii.  153  (Fig.) 
Supergyres,  viii.  160  (Fig.) 
Superimpregnation   and   superfoBta- 
tion,  distinction  between,  vi. 
687 
Superinvolution  of  the  uterus,  viii. 

577 
Superior  maxillary  processes,  iii.  4 

(Fig.) 
Supernumerary  teeth,  ii.  399 
Superpetrosal  sinus,  viii.  242 
Supertemporal  fissure,  viii.  152  (Fig.) 
Supertemporal  gyre,  viii.  152  (Fig.) 
Supination  of  forearm,  ii.  647  (Fig.) 
Supinator  brevis,  anomalies  of,  v.  47 
Supinator  longus,  v.  46 
Suppository,  iv.  699 
Suppressed  cough,  ii.  314 
Suppurants,  ii.  .317 
Suppuration,  avoidance  of,  after  op- 
erations, i.  261 

in  the  etiology  of  choroiditis,  ii.  153 

micro-organisms  of,  iv.  787  (Fig.) 

retarded  by  cold,  ii.  339 
Suppurative  keratitis,  ii.  397  (Fig.) 
Suppurative  phlebitis,  ii.  19 
Supra-acromial  nerve,  surface  mark- 
ing of  the,  V.  113 
Supra-clavicular    lymphatic  glands, 

viii.  393 
Supra-clavicular  muscle,  v.  37 
Supra-clavicular  nerve,  surface  mark- 
ing of  the,  v.  113 
Supracommissure,   viii.  -133  (Fig.) 
Supra-condyloid  amputation  of   the 

leg,  i.  169 
Supra-costalis  muscle,  v.  53 
Supra-dural  branch  of  the  occipital 

artery,  viii.  232 
Supra-orbital  line,  in  craniometry,  ii. 

23 
Supra-orbital  nerve,  ii.  336  (Fig.) 
Supra-pelvic    cystotomy,   viii.    500* 
(Fig.) 

after-treatment,  viii.  503 

history,  viii.  500 

indications,  viii.  503 

operation,  viii.  501 

preparatory  treatment,  viii.  501 


Supra-renal  bodies,  disease  of,  i.  74 
action  of  the  sympathetic  in,  vi. 
693 
and  idiopathic  anaemia,  differential 
diagnosis,  i.  186 
cystic  and  pancreatic  cyst,  dif- 
ferential diagnosis,  v.  488 
diarrhoea  in,  ii.  433 
the  blood  in,  iv.  785 
lymphatic  vessels  of,  viii.  399  (Fig.) 
shot  wounds  of  the,  viii.  6 
Supra-renal  veins,  anomalies  of,  vii. 

610 
Supra-scapular  artery,  anomalies  of, 

i.  350 
Supra-scapular  veins,  anomalies  of, 

vii.  607 
Supra-spinatus  muscle,  anomalies  of, 

V.  43  (Fig.) 
Supra-sternal  nerve,  surface  marking 

of  the,  V.  112 
Supra-trochlear   lymphatic    glands, 

viii.  393 
Supra-trochlear  nerve,  ii.  336  (Fig.) 
Surditas,  ii.  385.     See  also  Beafneis. 
Surface  water,  vii.  709,  711 

disposal  of,  vi.  430 
Surgeons,   military.      See    Military 

surgeons. 
Surgeons,  naval,  v.  107 
Surgery,  abdominal.     See  Laparoto- 
my, CholeeystecUmiy ,  Pancreas, 
etc. 
absorbent  dressings  used  in,  i.  265 
antisepsis  in,  i.  256  (Fig.) 
antiseptic,  on  the  battle-field,  i.  266 

(Fig.) 
cerebral,  viii.  201*  (Fig.) 
orthopedic,  v.  370*  (Fig.) 
plastic,  V.  702*  (Fig.) 
pulmonary,  iv.  600* 
renal,  iv.  398  (Fig.) 
spinal,  viii.  492* 
Surgical  employment  of  electricity, 

ii.  654  (Fig.) 
Surgical  kidney,  iv.  308 
Surgical  operations  in  diabetes,  ii.  421 
Surgical  pulleys,  ii.  483  (Fig.) 
8us  serofa,  iv.  380 
Susceptibility  to  disease,  ii.  281 
Suspension,  hammock,  iii.  484  (Fig.) 
in  the  treatment  of  Pott's  disease, 
V.  807  (Fig.) 
Suspension  splint,  Hodgen's,  vi.  688* 

(Fig.) 
Suspensory  ligament  of  the  penis,  i. 

10  (Fig.)      _ 
Sustentaculum  tali,  fracture  of,  iii. 

254 
Sutton's  method  of  trachelorrhaphy, 

vii.  158  (Fig.) 
Suture,  coronal,  viii.  205  (Fig.) 
Czerny-Lembert,  iv.  178  (Fig.) 
Gely's,  V.  198  (Fig.) 
golden,  in  the  cure  of  hernia,  iii. 

629 
Gussenbauer,    iv.    178  (Fig.) ;   v. 

198  ;  vi.  116  (Fig.) 
intestinal,  viii.  301 
Jobert's,  v.  199  (Fig.) 
Lembert,    iv.   178  (Fig.)  ;   v.    300 

(Fig.) 
paneto-squamosal,  viii.  205 
purse-string,    for    occluding    the 
neck  of  the  hernial  sac,  viii. 
302  (Fig.) 
Rigal's,  V.  303 

royal,  in  the  cure  of  hernia,  iii.  630 
(variety  of  joint),  i.  369  (Fig.),  371 
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Sutures  of  the  skull,  vi.  460 

Sympathetic  nerves  (continued) : 

Syndesmosis,  i.  200 

Suturing,  subcutaneous,  of  the  rings 

supplying  the  arteries,  i.  564 

Syndesmotomy,  vi.  778 

in  hernia,  iii.  640 

supplying  the  uterus,  viii.  511 

Synechiae,  nasal,  v.  216  (Fig.) 

Swallowing,  difficult,  ii.  558 

Sympathetic  nervous    system,   viii. 

Syriencephalocele,  ii.  680 

Swamp  apples,  v.  254 

505*  (Fig.) 

Synostosis,  i.  200 

Swamp-water,  unwholesomeness  of, 

ansa  sacralis,  viii.  507 

Synotia,  vii.  7  (Fig.) 

vii.  716 

ansa  Vieussenii,  viii.  509 

Synotus,  vii.  7  (Fig.) 

Sweat,  bloody,  iii.  450 

cerebrum  abdominale,  viii.  510 

Synovia,  vi.  703 

colored,  ii.  154 

changes  in,  in  idiopathic  anaemia. 

composition  of,  vii.  244 

composition  of  the,  ii.  424 

i.  183 

Synov  al  cavity,  formation  of,  i.  369 

diminished  or  absent  secretion  of. 

changes  in  the  ganglia  in  yellow 

(Fig.) 

i.  232 

fever,  viii.  66 

Synovial  fringes,  i.  372  (Fig.) 

odorous,  i.  698 

connections  with  the  spinal  cord, 

Synovial  membrane,  vi.  703 

retention  of,  in  the  cutaneous  folli- 

viii. 507 

of  the  foot  and  ankle,  iii.  218  (Fig.) 

cles,  ii.  556 

disorders  of  the,  vi.  693* 

Synovitis,  acute,  vi.  703* 

secretion  of  the,  vi.  378 

divisions  of,  viii.  506 

causes,  vi.  706 

Sweat-glands,  viii.  464  (Fig.) 

effects  of  alcohol  upon,  i.  104 

diagnosis,  vi.  707 

Sweating,  agents  which  promote,  ii. 

effects  of  injury  of,  ii.  170 

pathology,  vi.  704 

423 

functions  of  peripheral  fibres,  viii. 

prognosis,  vi.  707 

excessive,  iii.  775 

508 

symptoms,  vi.  704 

remedies  for,  i.  268 

ganglia,  v.  147  ;  viii.  506 

treatment,  vi.  708 

in  trichinosis,  vii.  794 

cranial,  viii.  509 

varieties  of,  vi.  706 

periodic,  v.  595 

cranio-cervical,  viii.  508 

catamenial,  vi.  707 

physiology  of,  v.  612 

ganglion  impar,  viii.  507 

counter-irritation  in,  ii.  817 

Sweden,  deaf-mutes  in,  ii.  364 

spheno-palatine,  viii.  509 

chronic  dry,  viii.  381 

Sweet  chalybeate  springs,  vi.  690* 

spinal,  viii.  509 

chronic  purulent,  viii.  382 

Sweet  flag,  iii.  165  (Fig.) 

superior  cervical,  viii.  508 

chronic  serous,  viii.  330  (Fig.) 

Sweet  gum,  vi.  448 

thoracic,  viii.  510 

dry,  vi.  704  ;  viii.  381 

Sweet-gum  tree,  vii.  784 

visceral,  viii.  510 

exanthematous,  vi.  706 

Sweet  potato,  iv.  236 

"Walter's,  viii.  507 

from  direct  infection,  vi.  706 

Sweet  spirit  of  nitre,  v.  190 

Wrisberg's,  viii.  510 

gonorrhoeal,  vi.  706 

Sweet  Springs  (Mo.),  vi.  691* 

gray  fibres  of,  viii.  506 

gouty,  vi.  706 

Sweet  Springs(W.  Va.),  vi.  691* 

interganglionic  cord,  viii.  506 

hyperplastica  fungosa,  viii.  882 

Sweet  tincture  of  rhubarb,  vi.  224 

lesions  of,  in  Graves'  disease,  ii.  764 

metric,  vi.  707 

Swelled  head  in  cattle,  i.  70 

nervus  sinu-vertebralis,  viii.  507 

of  the  ankle-joint,  viii.  354 

Swelling  in  inflammation,  iv.  22 

plexuses,  viii.  506 

of  the  elbow,  viii.  356 

Swertia,  iii.  321 

abdominal  aortic,  viii.  511 

of  the  hip,  viii.  352 

chirata,  ii.  96 

aortic,  viii.  510 

of  the  knee-joint,  viii.  352 

Swift,  Thomas  D. ,  on  malarial  affec- 

Auerbach's, iv.  171  (Fig.)  ;  viii. 

of  the  shoulder-joint,  viii.  355 

tions  in  children,  iv.  627 

511 

plastic,  vi.  704 

on  roetheln,  vi.  232 

cardiac,  vii.  76  ;  viii.  509 

puerperal,  vi.  706 

on  stomatitis,  vi.  652 

coeliac,  viii.  510 

pysemic,  vi.  706 

Swine  plague  and  hog  cholera,  dis- 

epigastric, viii.  510 

rheumatic,  vi.  706 

tinction  between,  vi.  340 

hypogastric,  viii.  511 

scarlatinal,  vi.  312 

Swine-pox,  ii.  92 

intestinalis  submucosus,  viii.  511 

strumous,  viii.  332 

Switzerland,  deaf-mutes  in,  ii.  364 

Meissner's,  iv.  171  ;  viii.  511 

syphilitic,  vi.  706 

Sword  wounds,  viii.  4 

myenteric,  viii.  511 

traumatic,  vi.  706 

Sycosis,  vi.  691* 

solar,  viii.  510 

treatment,  vi.  708 

feigned,  iii.  59 

superior  aortic,  viii.  509 

tuberculous,  viii.  332 

non-parasitica,  vi.  691 

visceral,  viii.  510 

urethral,  vi.  706 

and  eczema,  differential  diagnosis 

splanchnic  nerves,  viii.  510 

with  effusion,  vi.  704 

of,  ii.  634 

Sympathetic  ophthalmitis,  vi.  693* 

Syntonin,  changes  in,  during  diges- 

sycosis,  parasitic,   iv.  804  (Fig.) ; 

Symphysiotomy,  vi.  700* 

tion,  ii.  465 

vii.  98 

causes  of  death  after,  vi.  702 

in  urine,  vii.  421 

Sydenham's  laudanum,  v.  325 

history  of,  vi.  700 

Syphilide.     See  SypMlodei-m. 

Syggignosticism,  i.  790 

recorded  cases  of,  vi.  702 

Syphilis,  vi.  709*  (Fig.)  " 

Syllables,  vii.  685 

Symphysis  pubis,  v.  554 

affections  of  the  bones  and  carti- 

Sylvester's method  of  artificial  respi- 

Symphytum officinale,  i.  606  ;  ii.  356 

lages  in,  vi.  730 

ration,  i.  378  (Fig.) 

Sympodia,  vii.  7  (Fig.) 

affections  of  the  circulatory  organs 

Sylvian  fissure,  viii.  150  (Fig.) 

sireniformis,  vii.  8 

in,  vi.  725 

methods  of  locating,  viii.  206 

Synanche,  ii.  469 

affections  of  the  digestive  tract  in, 

position  of  the,  in  the  child,  viii.  204 

Synanthrose  (in  rye),  vi.  240 

vi.  723 

Sylvian  veins,  viii.  238 

Synarthroses,  i.  371 

affections  of  the  ear  in,  vi.  731  ;  viii. 

Symblepharon,  ii.  792 

Syncephalus,  vii.  16,  33  (Fig.) 

376 

Syme's  amputation,  i.  166  (Fig.)  ;  v. 

aprosopus,  vii.  83 

affections  of  the  eyes  in,  vi.  720 

204 

disprosopus,  vii.  33 

affections  of  the  genito-urinary  or- 

method, v.  204 

janus,  vii.  23 

gans  in,  vi.  735 

paste  (sulphuric  acid  and  sawdust). 

monoprosopus,  vii.  24 

affections  of  the  hair  and  hair-fol- 

ii. 5 

Synchondrosi.s.  i.  300,  369  (Fig.),  371 

licles  in,  vi.  719 

Symmeles,  vii.  8  (Fig.) 

Synchisis  scintillans,  v.  311 

affections  of  the  m\iscles,  tendons. 

Symmetrical  gangrene,  iii.  300 

simplex  et  scintillans,  vii.  681  (Fig.) 

and  articulations,  vi.  729  ;  viii. 

Sympathetic  cough,  ii.  314 

Synclonus  beriberia,  i.  491 

838,  343 

Sympathetic  disorders  of  dentition. 

Syncope,  ii.  277  ;  vi.  703* 

affections  of  the  nails  in,  vi.  719 

ii.  401 

fatal,  ii.  386 

affections  of  the  nervous  system  in, 

Sympathetic  nerve,  cervical,  loss  of 

from  hajmorrhage,  ii.  169 

vi.  737 

sight  and   hearing    following 

in  ansemia  of  the  brain,  i.  614 

affections  of  the  respiratory  tract 

paraly.sis  of,  i.  437 

Syndactylism,  iii.  497  (Fig.) 

in,  vi.  733 

Sympathetic  nerves  of  the  stomach. 

(lower  extremity),  viii.  555 

and  eczema,  diagnosis  of,  ii.  634, 

i.  2 

Syndactylus,  vii.  8  (Fig.) 

639 

775 


Syphilis. 
Xeetli. 


GENERAL  INDEX. 


Syphilis  (continued) : 

Syphilis  (continued) : 

Syringo-myelia  (continued) : 

and  lupus,  diagnosis,  iv.  609 

of  the  larynx,  iv.  440 

prognosis,  viii.  514 

and  psoriasis,  diagnosis,  vi.  56 

as  a  cause  of  stenosis,  iv.  432 

symptoms,  viii.  513 

and  small-pox,  diagnosis,  vi.  483 

tracheotomy  in,  vii.  164 

treatment,  viii.  514 

and  tabes  dorsalis,  etiological  rela- 

of the  mastoid  process,  viii.  283 

Syringo-myelocele,  viii.  471 

tion  of,  vi.  586 

of  the  middle  ear,  viii.  278 

Syrup,  a  form  of  medicine,  iv.  699 

articular,  vi.  729  ;  viii.  338,  342 

of  the  patella,  v.  522 

of  acacia,  iii.  409 

bacillus  of,  ii.  283  ;   iv.   807  ;  vi. 

of  the  placenta,  vi.  22 

of  almonds,  i.  119 

339,  710 

of  the  spleen,  vi.  604 

of  althsea,  iv.  642 

methods  of  staining,  iv.  765 

of  the  throat,  a  cause  of  dyspha- 

of blackberry,  i.  507 

bubo  in,  i.  713 

gia,  ii.  559 

of  bromide  of  iron,  iv.  225 

cerebral,  vi.  727 

and  tonsillitis,  diagnosis,  vii.  134 

of  citric  acid,  iv.  474 

automatism  of,  i.  452 

of  the  tongue,  vii.  Ill 

of  garlic,  iii.  303 

etiology,  i.  662 

a  starting-point  for  cancer,  i.  773 

of  hydriodic  acid,  iii.  725 

history,  i.  662    ' 

of  the  tonsil,  vii.  147 

of  hypophosphites,  iii.  799 

congenital.     See    Syphilis,  heredi- 

of the  trachea  and  bronchi,  iv.  445 

of  iodide  of  iron,  iv.  225 

tary. 

of  the  velum  palati,  vii.  507 

of  ipecac,  iv.  209 

cutaneous  lesions  of,  vi.  712 

pharyngeal,  v.  629 

of  lactophosphate  of  calcium,  i.  747 

definition,  vi.  709 

retinal  changes  in,  v.  318 

of  lactucarium,  iv.  376 

disqualifying  for  enlistment,  ii.  743 

stage  of  invasion,  vi.  711 

of  lime,  i.  746  ;  vi.  675 

evolution  of,  in  periods,  vi.  711 

synonyms,  vi.  709 

of  marshmallow,  iv.  642 

geographical  distribution,  vi.  710 

transfusion  in,  vii.  219 

of  orgeat,  i.  119 

glandules  concatenatse  in  neck,  v. 

treatment  of,  vi.  734 

of  phosphates  of  iron,  quinine,  and 

119 

treatment  of  iritis  in,  iv.  221 

strychnine,  ii.  165 

gumma,  iii.  410 

vaccinal,  vii.  540 

of  raspberry,  vi.  147 

headache  in,  iii.  517 

water  treatment  of,  i.  464 

of  rhubarb,  vi.  234 

hereditary,  vi.  731 

Syphilitic  condyloma,  ii.  261 

of  rose,  vi.  338 

and  rickets,  relation  between,  vi. 

Syphilitic  dactylitis,  ii.  354  (Fig.) 

of  sarsaparilla,  vi.  293 

225 

Syphilitic  disease  of  the  ear,  vi.  721 ; 

of  senna,  vi.  389 

relative  Influence  of  the  parents 

viii.  276 

of  squills,  vi.  616 

in  the  transmission  of  the  dis- 

of the  liver,  i.  17  ;  iv.  577 

of  sweet  orange  peel,  v.  359 

ease,  vi.  731 

of  the  spleen,  i.  21 

of  tar,  vi.  738  ;  vii.  334 

skin  affections  in,  vi.  732 

Syphilitic  endarteritis,  ii.  688 

of  the  triple  phosphates,  v.  370 

the  alimentary  canal  in,  vi.  732 

Syphilitic  (gummatous)  tumors,  iii. 

of  tolu,  i.  468 

the  bones  in,  vi.  733 

410  (Fig.) 

simple,  vi.  675 

the  ears  in,  viii.  285 

Syphilitic  synovitis,  vi.  706 

table,  adulteration  of,  iii.  200 

the  hair  and  nails  in,  vi.  733 

Syphilization,  ii.  61 

Sysimbrium  officinale,  v.  77 

the  kidneys  in,  vi.  732 

"uselessness  of,  vi.  735 

Systemalymphatica,  viii.  387*  (Fig.). 

the  larynx  and  trachea  in,  vi.  732 

Syphiloderm,  vi.  712  (Fig.) 

See  also  Lymphatic  system. 

the  nervous  system  in,  vi.  733 

and  mycosis,  diagnosis  of,  v.  78 

Systems,  Haversian,  i.  599  (Fig.) 

the  suprarenal  capsules   in,  vi. 

gummatous,  vi.  717 

Systole,  appearance  of  the  heart  in, 

732 

macular,  vi.  713 

iii.  571  (Fig.) 

the  teeth  in,  ii.  400  ;  v.  683  ;  vi. 

malignant,  vi.  717 

effect  of,  on  the  arteries,  i.  564 

720,  754  (Fig.) 

of  the  auricle,  viii.  276 

Systolic  murmurs,  functional,  iii.  566 

the  thymus  gland  in,  vi.  733 

palmar  and  plantar,  vi.  714 

Szczawnica,  vi.  736* 

treatment  of,  vi.  733 

papular,  vi.  713 

Szokalski's  operation,  v.  204 

history,  vi.  709 

pustular,  vi.  714 

Szymanowski's  operation,  v.  204 

in  armies,  i.  330 

and  ecthyma,  differential  diag- 

in the  etiology  of  cirrhosis,  ii.  175 

nosis  of,  ii.  632 

in  the  etiology  of  epilepsy,  ii.  705 

serpiginous,  vi.  717 

Tabacum,  vii.  102  (Pig.) ;  viii.  550. 

in  the  etiology  of  keratitis,  il  296 

treatment  of,  vi.  718 

See  also  Tobacco. 

influence  of  race  and   nationality 

tubercular,  vi.  715 

Tabanidae,  v.  753 

upon,  viii.  432 

of  the  auricle,  i.  446  (Fig.) 

Tabanus  atratus,  v.  754  (Fig.) 

initial  lesion  of,  ii.  65 

vesicular,  vi.  715 

lineola,  v.  754 

insanity  in,  iv.  134 

Syphiloma  (gumma),  iii.  410 

Tabarie's  pneumatic  chamber,  iv.  37 

joint  affections  of,   vi.  729  ;  viii. 

of  the  vagina,  vi.  726 

Tabby-mottling  of  columnse  carneae 

338,  342 

Syracuse  solid  watch-glass,  iii.  673 

in  idiopathic  anaemia,  i.  182 

literature  of,  vi.  735 

(Fig.) 

Tabes  dorsalis,  vi.  585  (Fig.).     See 

mental  derangements  caused  by,  iv. 

Syriac  ulcer,  ii.  469 

also  Locomotor  ataxia. 

135 

Syringe,  hypodermatic,  iii.  793  (Fig.) 

alterations  of  hearing  in,  i.  435 

mercurial  inunctions  in,  iv.  202 

post-nasal,  v.  450  (Fig.) 

and  multiple  neuritis,  diagnosis  of. 

mercury  in,  iv.  743 

Syringing  of  the  tympanic  cavity,  ii. 

viii.  422 

micro-organisms    in,  ii.   283  ;    iv. 

583  (Fig.) 

and    syringo-myelia,     differential 

807  ;  vi.  339,  710 

Syringo-myelia.  viii.  512* 

diagnosis,  viii.  514 

mucous  patches,  vi.  723 

and  hysteria,  differential  diagnosis. 

definition,  vi.  585 

naso-pharyngeal.  v.  629 

viii.  513 

diagnosis,  vi.  588 

nature  of,  vi.  710 

and  locomotor  ataxia,  differential 

etiology,  vi.  586 

neuralgia  in,  v.  153 

diagnosis,  viii.  514 

following  acute  myelitis,  viii.  487 

nocturnal  enteralgia  in,  ii.  231 

and  multiple  neuritis,  differential 

joint  affections  in,  i.  373  ;  viii.  343 

of  bone,  i.  604 

diagnosis,  viii.  514 

morbid  anatomy,  vi.  588 

of  the  auditory  nerve,  viii.  285 

and  multiple  sclerosis,  differential 

prognosis,  vi.  589 

of  the  cerebral  vessels,  i.  627 

diagnosis,  viii.  513 

symptoms,  vi.  586 

of  the  Eustachian  tube,  viii.  282 

and  pachymeningitis,   differential 

syphilitic,  vi.  728 

of  the  external  auditory  canal,  i. 

diagnosis,  viii.  514 

treatment,  vi.  589 

433 

causation,  viii.  514 

Tabes  mesenterica,  i.  25 

of  the  eye  as  a  cause  of  blindess,  i. 

course  and  duration,  viii.  513 

Tablet,  a  form  of  medicine,  iv.  700 

536 

diagnosis,  viii.  513 

triturates,  vii.  253 

of  the  kidney,  vii.  270  (Fig.) 

frequency,  viii.  514 

Tache  cerebrale,  iv.  717 

of  the  labyrinth,  i.  434  ;  viii.  283 

pathological  anatomy,  viii.  512 

Tachycardia,  iii.  565  ;  vi.  95 
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Sypbills. 
Teetli. 


Tactile  corpuscles,  v.  149  (Fig.) ;  viii. 

Tape-worms  (continued) : 

Tate's  (J.  H.)  method  of   reducing 

467  (Fig.) 

anatomy,  vii.  787 

inversion   of   the  uterus,   vii. 

Tactile  nerve-cells,  v.  149 

beef,  vii.  788 

494  (Fig.) 

Taenia,  ii.  51  (Fig.) ;  iv.  796  (Fig.)  ; 
vii.  787.    See  also  Ta/pe-woi'ms. 

diagnosis,  vii.  789 

Tattooing  of  the  cornea,  vi.  740*- 

distribution  of,  v.  517 

Tattooing,  storing  of  pigment  in  the 

acanthrotias,  li.  56  (Fig.) 

dog,  vii.  790 

lymphatic  glands,  viii.  383 

armata,  vii.  788 

glycosuria  caused  by  presence  of. 

Taurin,  i.  498 

coenurus,  ii.  56 

ii.  418 

Tauringallic  acid,  i.  498 

cucumerina,  ii.  56 

history,  vii.  787 

Taurocholic  acid,  i.  498 

cucurbitina,  vii.  788 

hydatid,  vii.  790 

Tawny  harlequin  snake,  vi.  166 

echinococcus,  ii.  53  (Fig.) ;  vii.  790. 

number  of  eggs  produced  by,  vii. 

Taxis  in  the  reduction  of  hernia,  iii. 

diagnosis,  vii.  790 

787 

621 

treatment,  vii.  791 

pork,  vii.  788 

Taylor,    Morse    K.,  on    climate    of 

elliptica,  ii.  56 

prophylaxis,  vii.  789 

"Texas,  vii.  41 

flavopunctata,  ii.  56 

remedies  for,  i.  337  ;  vii.  789 

on  heart-strain  in  the  military  ser- 

lanceolata, v.  741 

symptoms  caused  by,  vii.  788 

vice,  iii.  573 

lata,  vii.  788      , 

varieties,  vii.  788 

Taylor's  abduction  splint,  viii.  368 

lophosoma,  li.  56 

Tapioca,  i.  788  ;  vi.  630  (Fig.),  737* 

.    (^'S.)       „„    ,^. 

madagascaricnsis,  ii.  56 

Tapotement,  iv.  645 

hip-splint,  V.  378  (Fig.) 

marginata,  ii.  56 

Tap-root  fungus,  iii.  375 

operation,  v.  205 

mediocanellata,  ii.   54  (Fig.)  :  iv. 

Tar,  vi.  737*  ;  vii.  334 

spinal  brace,  v.  372  (Fig.) 

796  (Fig.) 

as  an  expectorant,  ii.  768 

stitch,  V.  205 

nana,  ii.  56 

distillation  of,  nuisance  from,  vii. 

Tayuya,  vi.  741 

remedies  for,  i.  237  ;  vii.  789 
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Tea,  viii.  514*  (Fig.) 

saginata,  ii.  54  (Fig.) ;  vii.  788 

Tarantism,  ii.  140,  681 

action  and  use,  viii.  515 

segmata,  iv.  796  (Fig.) 

Tarantula,  American,  v.  746  (Fig.) 

adulteration  of,  iii.  303 

semicircularis  of  the  brain,  viii.  148 

Tarantula  dance,  v.  747 

alkaloid  of,  i.  740 

serrata,  ii.  56 

Tarantula-killer  (pepsis  formosa),  v. 

composition  of,  viii.  515 

solium,  ii.  55  (Fig.) ;  iv.  796  (Fig.) ; 

759  (Fig.) 

Paraguay,  iv.  676 

vii.  788 

Tarasp,  vi.  738* 

Tea-berry,  vii.  788  (Fig.) 

ovum  of,  iv.  796  (Fig.) 

Taraxacerin,  ii.  356 

Tea-dust,  caffeine  from,  i.  740 

tenella,  ii.  56 

Taraxacin,  ii.  356 

Tea-tasters,  diseases  of,  v.  383 

thalami,  of  the  brain,  viii.  174 

Taraxacum,  ii.  356 

Teaching  of  deaf-mutes,  ii.  370 

Tseniacides,  i.  337  ;  vii.  789 

vulgare,  ii.  58 

Teale's  method;  v.  305 

Tsenial  sulcus,  viii.  145  (Fig.) 

Tarentula  fasciventris,  v.  747  (Fig.) 

operation,  v.  305 

Taenial  vein,  viii.  144  (Fig.),  339 

Tarnier's  forceps,  iii.  336  (Fig.) 

Tear-duct,  measurements  of,  vii.  659 

Taeniola  cinerea  of  the  fourth   ven- 

Tarsal bones,  dislocation  of  the,  ii. 

Tears,  composition  of,  vii.  244 

tricle,  viii.  178 

515 

excessive  secretion  of,  in  a  case  of 

Tagliacozzi's    apparatus    for  rhino- 

Tarsal tumors,  ii.  805 

chlorosis,  ii.  107 

plasty,  V.  714  (Fig.) 

Tarso-metatarsal  amputation,  i.  164 

overflow  of,  iv.  368 

operation,  v.  304 

(Fig.) 

Techtochrysin,  v.  779 

Tailors,  diseases  of,  v.  283 

Tarsotomy  and   tarsectomy  in    the 

Teeth,  vi.  741*  (Fig.) 

Tail's  law,  v.  204 

treatment  of  club-foot,  ii.  207 

abnormal  number,  ii.  399 

operation,  v.  304,  480 

Tarsus,   anatomy    of    the,    iii.    210 

abscess  of  the  pulp,  vi.  756 

Taja  plant,  ii.  848 

(Fig.) 

alveolar  abscess,  vi,  761 

Talipes,  ii.  196  (Fig.).    See  also  Club- 

Tartar, vi.  788 

anatomy  of  the,  vi.  741 

foot. 

cream  of,  v.  795 

anomalies  of  development,  ii.  399 

Tallow,  iii.  43 

crude,  v.  795 

bicuspid,  vi.  748,  745 

vegetable,  vi.  129 

of  the  teeth,  composition  of,  ii.  464 

calcification  of  the  pulp,  vi.  756 

Tamarack,  iv.  880  ;  vi.  448 

leptothrix  in,  iv.  788 

canine,  vi.  742,  745 

Tamarinds,  Iv.    459;    vi.  390,  737* 

soluble,  V.  795 

caries  of,  vi.  757 

(Fig.) 

vitriolated,  v.  795 

cementum  of,  vi.  747 

Tamarindus.     See  Tamarinds. 

Tartar  emetic,  i.  345 

chemistry  of,  i.  606 

Tamarisk  manna,  iv.  641 

as  a  cardiac  depressant,  i.  783 

congestion  of  the  pulp,  vi.  755 

Tampioo  jalap,  iv.  236 

as  an  emetic,  ii.  673 

crusta  petrosa,  vi.  747 

Tampon  extractor,  vii.  (Fig.) 

as  an  expectorant,  ii.  766 

defect  of,  in  hypertrichosis  and  in 

vaginal,  vii.  584  (Fig.) 

diaphoretic  action  of,  ii.  435 

congenital  alopecia,  iii.  656 

Tamponade  of  the  vagina,  vii.  585 

distribution  of,  in   the  body  after 

deformities  of,  ii.  400 

Tanacetin,  vi.  737 

absorption,  v.  768 

dentine  of,  vi.  746 

Tanacetum  vulgare,  ii.  58  ;  vi.  737 

poisoning  by,  i.  246 

diagnostic  changes  in,  v.  683 

Tan  baths,  i.  464 

Tartaric  acid,  vi.  738* 

disease    of  the    peridental  mem- 

Tan ma  gere  plant,  ii.  348 

germicidal  action  of,  iii.  327 

brane,  vi.  760 

Tanners,  diseases  of,  v.  382 

poisoning  by,  i.  61 

diseases  of  the  pulp,  vi.  755 

Tannic  acid,  v.  354 

Tartarus  boraxatus,  v.  795 

disorders  of  eruption  of,  ii.  400 

antidotal  value  of,  i.  243 

Tartrate  of  potassium,  v.  795 

enamel,  vi.  748 

antiseptic  efficacy  of,  i.  254 

and  sodium,  v.  794 

erosion  of  the,  vi.  759 

as  a  styptic,  vi.  673 

Taste,  the  sense  of,  vi.  738*  (Fig.) 

eruption  of,  vi.  749 

germicidal  action  of,  iii.  337 

cortical  centre  for,  viii.  203  (Fig.) 

disorders  during,  ii.  400 

Tannin.     See  Tanrda  acid. 

diminution  in  chronic  otitis  media. 

extraction  of,vi.  763 

Tanning,  vii.  301 

ii.  598 

accidents  in,  vi.  766 

Tanret's  ergotinine,  ii.  715,  717 

disorder  of,  in  dyspepsia,  ii.  455 

haemorrhage  after,  vi.  767 

Tansy,  ii.  5,^  ;  vi.  737* 

disturbances  of,  in  lesions  of  the 

formation  of  secondary  dentine  in. 

as  an  emmenagogue,  ii.  676 
Tap,'  front 'or  tibial,  vl.  771 

brain,  i.  676 

vi.  757 

hallucinations  of,  iii.  482  ;  vi.  740 

formula  of  the,  vi.  741,  745 

Tapetum    ventriculi  of    the  brain, 

Taste-buds,  vi.  739 

fracture  of,  during  extraction,  vi. 

viii.  174 

Taste-cells,  vi.  739 

766 

Tape-worms,  ii.  51   (Pig.) ;    iv.  796 

Tasteless  ague-drop,  i.  348 

functions  of  the,  vi.  749 

(Fig.);  vii.  787.     See  also  Tm- 

purging  salt,  vi.  494 

fusion  of,  vi.  754 

nia. 

Tate  Epsom  Spring,  vi.  740* 

gangrene  of  the  pulp,  vi.  756 
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Teeth  (continued) : 

Temperature  (continued) : 

Temporo-occipital  fissure,  viii.  163 

growth  of,  in  children,  ii.  95 

inlluence  of  race  upon,  iii.  595 

Tenaculum,  use  of,  in  gynecological 

hypertrophy  of  the  cement,  vi.  7o9 

influence  of  sex  upon,  iii.  595 

examinations,  iii.  421 

in  hereditary  syphilis,  vi.  720,  754 

in'Struments  for  determining,  vii. 

Tendency  to    disease   increased   by 

incisor,  vi.  742,  745 

53  (Fig.) 

consanguineous  marriages,  ii. 

inflammation  of  the  pulp,  vi.  755 

lowering  of,  by  diaphoretics,  ii. 

375 

irregular,  vi.  751 

434 

Tendo  Achillis,  iv.  473  (Fig.) 

malformations  of,  vi.  753 

comparative  table  of  the  Fahren- 

division of,  vi.  777 

malpositions  of,  ii.  399 

heit  and  centigrade  scales,  iii. 

Tendo-vaginal  ganglia,  iii.  297 

microscopic  anatomy  of  the,  vi.  746 

26 

Tendon  reflex,  vi.  768* 

molar,  vi.  744,  745 

centres  for  regulation  of,  iii.  600 

Tendon  or  tendons,  ii.  270  (Fig.) 

necessity  of  sound,  in  a  recruit,  ii. 

effects  of  low,  ii.  226 

advancement  of,   for  strabismus. 

747 

effects  of  low,  upon  living  matter, 

vi.  659 

of  man  as  distinguished  from  the 

iii.  595 

biceps,  i.  310 

lower  animals,  ii.  449 

effects  of  high,  upon  living  matter. 

central,  of  diaphragm,  ii.  437  (Fig.) 

of  the  lower  jaw,  vi.  745 

iii.  596 

calcification  of,  vi.  773 

of  the  upper  jaw,  vi.  743 

effects  of,  on  the  human  organism. 

diseases  and  injuries  of,  vi.  772* 

parts  of,  vi.  741 

iii.  530 

dislocation  of,  vi.  773 

pathology  of  the,  vi.  750 

influence    of,  upon   yellow   fever 

flexor,  in  the  hand,  i.  316  (Fig.) 

peg,  vi.  754 

epidemics,  viii.  56 

tumors  of,  i.  321 

peridental  membrane,  vi.  748 

instruments  for  measuring,  iii.  593, 

inflammation  of  the  sheath  of,  vi. 

permanent,  vi.  741 

596  ;  vii.  53 

772 

physiology  of,  vi.  749 

local,     effects    of     nerve-injuries 

necrosis  of,  vi.  773 

pitting  of  the,  vi.  753 

upon,  viii.  18 

of  the  foot,  iii.  213  (Fig.) 

polypus  of  the  pulp,  vi.  756 

in  contusions,  ii.  285 

rupture  of,  vi.  773 

pulp,  cavity  of,  vi.  746 

of  the  head,  in  intracranial  tu- 

shot-wounds of,  viii.  13 

sensitive  sprouting  of  the  pulp,  vi. 

mor,  viii.  319 

suture  of,  vi.  774 

757 

■lowered,    of    body,  as   a  sign    of 

syphilitic  disease  of  the,  vi.  730 

sound,  importance  of,  ii.  454 

death,  ii.  388 

termination  of  muscular  fibres  in, 

structure  of,  anomalies  in,  ii.  400 

measure  of,  animal,  iii.  593  ;  vii.  53 

V.  61  (Fig.) 

supernumerary,  ii.  399  ;  vi.  751 

measure  of,  in  infants,  iv.  17 

tumors  of,  vi.  773 

tartar  on  the,  ii.  464  ;  iv.  788 

normal,  in  childhood,  ii.  94 

wounds  of,  vi.  773 

temporary,  vi.  745 

of  birds,  iii.  593 

Tenesmus,  vi.  774* 

to  prevent  corrosive  action  of  iron 

of  cavities  in  the  human  body,  iii. 

after  colotomy,  ii.  349 

upon,  iv.  223,  foot-note 

593 

in  dysentery,  ii.  552 

wisdom,  vi.  745 

of  fishes,  iii.  593 

vesical,  vi.  774* 

Teething,  diarrhoea  in,  ii.  483 

of  internal  parts  of  the  body,  iii. 

Tenia,  viii.  143  (Fig.),  174 

disorders  of,  ii.  898 

594 

Tenia!  sulcus,  viii.  145  (Fig.) 

Tegmentum  of  crus,  viii.  131  (Fig.) 

of  invertebrates,  iii.  593 

Tenial  vein,  viii.  144  (Fig.),  239 

Teichopsia,  vii.  669 

of  living  matter,  iii.  592 

Tennessee,  history  of  yellow  fever  in, 

Telangiectasis,  orbital,  v.  366 

of  plants,  iii.  592 

viii.  43 

Telangiectatic  tumors  of  the    con- 

of the  blood,  iii.  594 

Tenonitis,  v.  860 

junctiva,  ii.  807 

of  the  human  body,  iii,  593 

Tenon's  capsule,  vi.  348 

of  the  iris,  ii.  808 

of  the  lower  animals,  iii.  592,  593 

dropsy  of,  v.  366 

of  the  orbit,  ii.  813 

of  the  skin,  iii.  594 

inflammation  of,  v.  360 

of  the  retina,  ii.  811 

post-mortem  rise  of,  iii.  595 

Tenon's  space,  vi.  348 

Telangioma    and  cephalhsematoma. 

sense  of,  not  abolished  by  cocaine, 

Tenosynovitis,  acute,  vi.  773 

differential  diagnosis  of,  ii.  21 

viii.  273 

chronic,  vi.  773 

Telegraphers'  cramp,  vi.  36 

tests  for,  vi.  391 

Tenotomes,  vi.  775  (Fig.) 

Telepathy,  vii.  79  (Fig.) 

therapeutics  of  low,  ii.  229 

Tenotomy,  vi.  775*  (Fig.) 

Teleuraspis  (serpent),  vi.  174 

topographical,  of  human  body,  iii. 

accidents  of,  vi.  776 

Temperaments,  v.  678 

593 

for  strabismus,  vi.  658 

Temperature,  atmospheric,  ii.  187 

Temporal  artery,  compression  of  the. 

history  of,  vi.  775 

Temperature,  body-,  appreciation  of 

i.  858 

immediate  restoration  of  parts  af- 

differences of,  by  the  skin,  i.  86 

Temporal  artery,  superficial,  anom- 

ter,  vi.  776 

changes  of,  in  epilepsy,  ii.  703 

lies  of,  i.  849 

in  the  treatment  of  club-foot,  ii. 

changes  of,  in  relation  to  dysentery, 

Temporal  bone,  caries  or  necrosis  of. 

207  (Fig.) 

ii.  548 

following    suppurative    otitis 

in  torticollis,  vii.  155 

daily  variations  of,  lii.  594 

media,  ii.  607 

of  individual  tendons,  vi.  776 

elevation  of,  iii.  65 

foramen  jugulum   spinosum,  vii. 

performance  of,  vi.  775 

in  cholera,  ii.  129 

607 

Tension,  arterial,  i.  565 

in  cholera  infantum,  ii.  185 

malignant  growths  in  the,  vii.  370 

electrical,  ii.  650 

in  diabetes,  ii.  419 

(Fig.)  ' 

muscular,  ii.  286 

in  disease,  vii.  56 

Temporal   branch  of  the  medicere- 

surgical,  prejudicial  effect  of,  upon 

in  health,  vii.  56 

bral  artery,  viii.  235 

the  healing  process,  viii.  2 

in  intestinal  colic,  ii.  232 

Temporal  emissary,  viii.  243 

Tensor  fasciae  plantaris,  v.  50 

in  intussusception,  viii.  318 

Temporal  gyre,  viii.  153,  §  208  (Fig.) 

Tensor  palati  muscle,  ii.  730  ;  v.  633 

in  jaundice,  iv.  239 

Temporal  hemianopsia,  ii.  324  (Fig.) 

Tensor  trochlese,  v.  36 

in  yellow  fever,  viii.  59 

Temporal  lobe,  viii.  148,  §  185  (Fig.) 

Tensor  tympani  muscle,  function  of. 

influence  of  age  upon,  iii.  595 

Temporal  muscle,  anomalies  of,  v.  36 

iii.  543 

influence  of  alcohol  upon,  i.  104 

Temporal  nerve,  deep,  ii.  326 

Tensor  tympani  nerve,  ii.  337 

influence  of  climate  upon,  iii.  594 

Temporal  region,   fascia  of  the,  iii. 

Tensor    vaginas    femoris,    viii.    540 

influence  of  exercise  upon,  iii.  595 

34  (Fig.) 

(Fig.) 

influence  of  fasting  upon,  iii.  89 

Temporal  ridges,  viii.  204  (Fig.) 

anomalies  of,  v.  48 

influence  of  food  upon,  iii.  595 

Temporalis  minor  muscle,  v.  36 

tenotomy  of,  vi.  777 

influence  of  mental  exertion  upon, 

Temporo-facial  nerve,  ii.  328 

Tenth  nerve,  ii.  329 

iii.  595 

Temporo-malar  nerve,  ii.  326 

nidus  of  the,  viii.  181 

influence  of  pregnancy  upon,  iii. 

Temporo-maxillary  vein,   anomalies 

Tentorial  sinus,  viii.  241 

595 

of,  vii.  606 

Tents  and  camps,  iii.  759  (Fig.) 
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Teetli. 

Testicle. 

Tents,  laminaiia,  iv.  379 

Teratoma,  definition  of,  iii.  403 

Terminology  (continued)  : 

sponge,  vi.  613 

Terchloride  of  antimony,  caustic  ac- 

paronyms, viii.  519 

Teplitz-Schonau,  vi.  778* 

tion  of,  ii.  7 

peripherad  and  peripheral,  viii.  533 

Teratology,  vii.  1*  (Fig.) 

Terchlorphenol  in  antiseptic  surgery, 

perissology,  viii.  539 

acardia,  vii.  10 

i.  365 

personal  nomenclature  in,  viii,  517, 

acephalus,  vii.  9 

Terebene,  vii.  37* 

535 

acormus,  vii.  9 

Terebinthina,  vii.  333 

poecilonymy,  viii.  517,  538 

acrania,  vii.  6 

canadensis,  iii.  164 

polychrestic  words,  viii.  518 

agenya,  vii.  7 

Terebrantia,  v.  758 

polyonyms,  viii.  518 

amelia,  vii.  8 

Teres  major  muscle,  anomalies  of. 

proximad  and  proximal,  viii.  533, 

amorphus  globulus,  vii.  9 

V.  44 

536 

anophthalma,  vii.  7 

Teres  minor  muscle,  anomalies  of,  v. 

reducing  polyonymic  qualifiers  to 

aprosopa,  vii.  7 

44 

mononyms,  viii.  518 

asomia,  vii.  10 

Terma,  lamina  terminalis,  viii.  133 

sinistrad  and  sinistral,  viii.  534 

atresia,  vii.  8 

(Fig-) 

source,  viii.  518 

Carolina  twins,  vii.  16 

Termatic  artery,  viii.  13J  (Fig.),  333 

table  of  modified  encephalic  terms. 

causes  of  malformation,  vii.  3 

Terminology,  anatomical,  viii.  515* 

viii.  530 

cephalopagus,  vii.  16,  32 

advantages    of    mononyms     over 

terminological  variety,  viii.  517 

classification,  vii.  8 

polyonyms,  viii.  5S3 

terms  indicating  relations  of   re- 

cleft formations,  vii.  5,  6 

advantages  of  paronymization,  viii. 

semblance  or  identity  between 

composite  or  compound  monsters, 

536 

organs,  viii.  533 

vii.  11 

afferent,  viii.  533 

toponymy,  viii.  538  (Fig.) 
unrealized  words,  viii.  530 

cyclopia,  vii.  7 

anaparonyms,  viii.  519 

dicephahis,  vii.  15,  30 

aphorisms   respecting  nomenclat- 

ventrad and  ventral,  viii.  535 

dicephalus  tribrachius  tripus,  viii. 

ure,  viii.  530 

ventricle  versus  coele,  viii.  539,  532 

194 

authority,  viii.  517 

ventrimeson,  viii.  536 

diplo-,  vii.  11 

bibliography,  viii.  536 

Terms,  ordinary  descriptive,  liable  to 

diprosopus,  vii.  15,  33 

cardiac,  viii.  533 

be  misapprehended,  viii.  108 

dipygus,  vii.  16,  34 

caudad  and  caudal,  viii.  533 

Terpene  from  the  balsam  fir,  iii.  164 

double  monsters,  vii.  13 

centrad  and  central,  viii.  533 

Terpin  hydrate,  vii.  27* 

classification  of,  vii.  15 

cephalad  and  cephalic,  viii.  533 

Terra  japonica,  ii.  3 

law  of  homologous  union  in,  vii. 

ccele  as  a  substitute  for  ventricle, 

Terror,  iii.  50 

14 

viii.  539,  533 

Testes  muliebres,  v.  433 

law  of  right  and  left  symmetry 

concluding  remarks,  viii.  533 

Testicle,  ablation  of  retained,  iii.  309 

in,  vii.  14 

consistency,  viii.  517 

abscess  of,  iii.  313 

law  of  unity  of  sex  in,  vii.  13 

correlation,  viii.  517 

absence  of,  iii.  309 

what  determines  the  form   and 

dextrad  and  dextral,  viii.  534 

and  cord,  coverings  of,  iii.  389 

degree  of  fusion  in,  vii.  14 

distad  and  distal,  viii.  536 

minute  anatomy  of,  vii.  27* (Fig.) 

exencephalocele,  vii.  6 

distal,  viii.  533 

atrophy  of,  iii.  313 

foetus  in  foBtu,  vii,  13,  15  _ 

division  of  the  subject,  viii.  515 

in  diabetes,  ii.  431 

general  considerations,  vii.  1 

dorsad  and  dorsal,  viii.  534 

blood-vessels  of  the,  vii.  39 

hemicephalus,  vii.  6 

dorsimeson,  viii.  536 

burns  of,  iii.  311 

hermaphroditism,  vii.  11 

ectad  and  ectal,  viii.  535 

carcinoma  of,  i.  779 

heteradelphs,  vii.  14 

efferent,  viii.  533 

contusions  of,  iii.  310 

history,  vii.  1 

encephalic,  viii.  530 

coverings  of,  vii.  38 

Hungarian  sisters,  vii.  16 

entad  and  ental,  viii.  535 

descent  of  the,  i.  8 

ischiopagus,  vii.  15,  18 

eponyms,  viii.  517 

diseases  of,  iii.  311 

John  Bapttst  dos  Santos,  vii.  19 

eponyms    and  descriptive    terms, 

and  hydrocele,  differential  diag- 

microgenya, vii.  7 

viii.  535 

nosis  of,  iii.  730 

microprosopa,  vii.  7 

equivalency,  viii.  519 

ectopia  perinealis,  v.  593 

monopodia,  vii.  7 

explicitness,  viii.  517 

epididymitis,  iii.  311 

nomenclature,  vii,  3 

form,  viii.  518 

fungus  of,  iii.  312 

non-closure  of  anterior  parts  of  the 

formation  of  locative  mononyms, 

gunshot  wounds  of,  iii.  310 

body,  vii.  5 

viii.  535 

hernia  of,  iii.  312 

non-closure  of  neural  arch,  vii.  6 

heteronyms,  viii.  519 

complicated  by  retained,  iii.  309 

omphalopagus,  vii.  16,  34 

historical  note,  viii.  515 

hydrocele  of  retained,  iii.  309 

parasitic  monsters,  vii.  14 

holoparonymy,  viii.  519 

hypertrophy  of,  iii.  313 

peromelia,  vii.  8 

homonyms,  viii.  517,  538 

impotence     from    defective     con- 

pbocomelia, vii.  8 

idionyms,  viii.  517 

ditions  of,  iv.  3 

polydaotylism,  vii.  13 

increasing  use  of  mononyms,  viii. 

in  the  groin,  iii.  309 

polymeria,  vii.  36 

534 

in  the  perineum,  iii.  810  ;  v.  593 

pygopagus,  vii.  15,  16 

innovations,  viii.  539 

incised  wounds  of,  iii.  3T0 

rachipagus,  vii.  16,  35 

laterad  and  lateral,  viii.  536 

inflammation  of,  iii.  311 

Ritta-Ohristina,  vii.  30 

linguistic  uniformity,  viii.  539 

inflammation  of  a  retained,  iii.  309 

Siamese  twins,  vii.  35 

locative  mononyms,  viii.  534 

inflammation  of  serous  coat  of,  iii. 

siren,  vii.  8 

locative  names,  viii.  517,  534 

311 

spina  bifida,  vii.  6 

magniloquy,  viii.  539 

injuries  of,  iii.  310 

supernumerary  development,  vii. 

merits  of  organonyms,  viii.  538 

inversion  of,  iii.  310 

13 

meroparonymy,  viii.  519 

lacerated  wounds  of,  iii.  310 

symmeles,  vii.  8 

meson,  viii.  536 

lymphatics  of  the,  vii.  29  ;  viii.  397 

sympodia,  vii.  7 

mesad  and  mesal,  viii.  536 

malformations  of,  iii.  309 

syncephalus,  vii.  16,  33 

methods  of  paronymization,   viii. 

mumps  of,  iii.  813 

syndactylus,  vii.  8 

527 

neuralgia  of,  iii.  318 

synotia,  vii.  7 

mononyms,  viii.  518 

orchitis,  iii.  311 

synthetic  abnormalities,  vii.  6 

neurad  and  neural,  viii.  534 

organic  diseases  of  the,  iii.  311 

terata  anacatadidyma,  vii.  16,  34 

objections    to    descriptive    terms, 

punctured  wounds  of,  iii.  310 

terata  anadidyma,  vii.  16,  33 

viii.  536 

removal  of,  iii.  313 

terata  catadidyma,  vii.  15,  16 

order,  viii.  517 

retained,  iii.  309 

triple  monsters,  vii.  36 

organonymy,  viii.  516 

shot-wounds  of  the,  viii.  6 
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Testicle  (continued) : 

strapping  of,  iii.  311 

syphilis  of,  iii.  313  ;  vi.  736 

tuberculosis  of,  iii.  318 
Testicular  sensation,  i.  8 
Testimony,  expert,  law  of,  ii.  770 

medical,  ii.  732 
Testis.     See  Testicle. 
Tests  for  albumen  in  the  urine,  vii. 
421 

for  blood  in  urine,  vii.  436 

for  hydrocyanic  acid,  iii.  744 

for  pepsin,  ii.  464 

for  sugar  in  the  urine,  vii.  439 
Test-tube  cultures,  iv.  770  (Fig.) 
Test-tube,  moditied  plate-culture  in 

a,  iv.  770  (Fig.) 
Testudo  in  versa,  i.  470  (Fig.) 

reversa,  i.  471  (Fig.) 
Tetanilla,  vii.  39 
Tetanine,  vi.  66 
Tetanus,  v.  71  ;  vii.  33* 

a  f  rigore,  vii.  33 

and  cerebro-spinal  meningitis,  dif- 
ferential diagnosis  of,  ii.  48 

and  meningitis,  difEerential   diag- 
nosis, vii.  36 

and  rabies,  differential  diagnosis, 
vii.  36 

and   strychnine-poisoning,    differ- 
ential diagnosis,  vii.  36 

and  tetany,  differential  diagnosis, 
vii.  41 

bacillus  of,  vi.  889 

diagnosis,  vii.  36 

etiology  of,  vii.  34 

following  shot-injuries,  viii.  23,  26 

idiopathic,  vii.  84 

in  hot  climates,  vii.  36 

influence  of  race  and  nationality 
upon,  viii.  485 

mode  of  death  in,  vii.  34 

nature  of,  vii.  85 

neonatorum,  vii.  38 

ptomaines  of,  vi.  65 

rheumatic,  vii.  33 

symptoms,  vii.  33 

traumatic,  vii.  33 

treatment,  vii.  36 

varieties,  vii.  32 
Tetany  or  tetanilla,  vii.  39* 

differential  diagnosis,  vii.  41 

etiology,  vii.  40 

history,  vii.  89 

pathological  anatomy,  vii.  41 

prognosis,  vii.  41 

symptoms,  vii.  40 

treatment,  vii.  41 

Trousseau's  symptom  of,  vii.  40 
Tetrachlorometiiane,  i.  763 
Tetragenus    febris    flavse,    viii.    51 

(Fig.) 
Tetragoni,  vi.  339  (Fig.) 
Tetranychus  autumnalis,  v.  746 
Tetrastoma  renale,  ii.  519 
Tetronerythrin,  ii.  348 
Tetter.     See  Eczema. 
Teucrium  chamsedris,  iii.  321 
Texas,  climate  of,  vii.  41  (Chart) 

history  of  yellow  fever  in,  viii.  43 
Texas  harlequin  snake,  vi.  166 
Texas  moccasin,  vi.  166 
Texas  sarsaparilla,  v.  20 
Thacher,  James  K. ,  on  general  phy- 
siology of  nerves,  v.  136 
Thalamencephalon,  ii,  321  ;  viii.  133 
Thalamic  epilepsy,  ii.  704 
Thalamic  veins,  viii.  239 
Thalamocrural  vein,  viii.  239 


Thalamus  opticus,   vii.   49*  (Fig.) ; 
viii.  174 
blood-supply  of,  vii.  51 
location,  viii.  133  (Fig.) 
not  really  a  constituent  of  paracoe- 

Han  floor,  viii.  144 
pathology  of,  vii.  51 
physiology,  vii.  51 
Thalictrin,  i.  68 
Thalictrum,  i.  68 
Thalleioquin   afforded  by  cinchona 

alkaloids,  ii.  163 
Thalline,  vii.  53* 
Thallium,  poisoning  by,  vii.  53* 
Thallus  of  mould  fungi,  vi.  327 
Thanhoffer's  irrigation  knife,  iii.  667 

(Fig.) 
Thapsia,  vii.  52* 
European,  constituents  of,  i.  233 
garganica,  vii.  53 
Thea  Bohea,  viii.  514 
japonica,  viii.  515 
sinensis,  viii.  514  (Fig.) 
viridis,  viii.  514 
Thebaine,  v.  323 

action  of,  v.  833 
Theca  of  the  Graafian  follicle,  v.  434 
Thecitis,  vi.  773 

in  the  hand,  i.  321 
Theine,  i.  740  ;  viii.  515 
Thelyphonus,  v.  748 
Theobald,  Samuel,  on  affections  of 
the  lachrymal   apparatus,  iv. 
366 
on  conjunctivitis,  ii.  268 
on  foreign  bodies  in  the  auditory 

canal,  i.  425 
on  iritis,  iv.  219 
on  pterygium,  vi.  57 
Theobroma  cacao,  i.  731 
Theobromine,  i.  781 
Theological  objections  to  the  evolu- 
1  tion  of  man,  ii.  737 

Theraphosoidsea,  v.  746  (Fig.) 
Theriaca,  v.  13 

Thermsesthesiometer,  i.  85  ;  vi.  391 
Thermic  waters,  i.  461 
Thermo-cautery,  ii.  8  (Fig.) 

tracheotomy  by  means  of,  vii.  178 
Thermo-electric  apparatus  for  meas- 
uring animal  temperatures,  vii. 
54 
Thermograph,  vii.  55 
Thermometers,  application  of,  vii.  55 
avitreous,  vii.  54 
clinical,  vii.  53*  (Fig.) 
description,  vii.  53 
graduation  of,  vii.  55 
history,  vii.  53 
use  of,  in  diagnosis,  vii.  57 
use  of,  in  prognosis,  vii.  57 
use  of,  in  treatment,  vii.  58 
metastatic,  vii.  54 
surface,  vii.  54 
Thermometry,  iii.  593 
medical,  vii.  53  (Fig.) 
value  of,  in  the  diagnosis  of  ate- 
lectasis, i.  409 
Thermostat,  iv.  767  (Fig.) 
Thiersch's  carmine  solution,  iii.  674 
fluid,  V.  205 
method,  v.  205 

warm-flowing  masses  for  injecting, 
iii.  683 
Thigh,  viii.  537  (Fig.) 
adductor  foramen,  viii.  541 
amputation  in,    for  shot-injuries, 

viii.  32 
amputation  of,  i.  169  (Fig.) 


Thigh  (continued)  : 
anomalies  of    arteries    of,   i.   356 

(Fig.) 
boundaries  of  the,  viii.  537 
cutaneous     distribution     of    the 

nerves  of  the,  vi.  599  (Fig.) 
dislocations  of,  ii.  508  (Fig.) 
fascia  lata,  viii.  538  (Fig.) 
fracture  of,  iii.  248  ;  vi.  688  (Fig.) 
Hunter's  canal,  viii.  541  (Fig.) 
integument,  viii.  537 
intermuscular  septa,  viii.  539 
lymphatic    vessels     of,    viii.    395 

(Fig.),  537  (Fig.),  544 
Maissiat's  band,  viii.  539 
muscles  of,  adductor  group,  viii. 
541 
anterior  group,  viii.  540 
nerves  of  the,  viii.  538  (Fig.),  544 
Scarpa's  triangle,  viii.  540 
shot-wounds  of  the,  viii.  6 
superficial  fascia,  viii.  '537 
superficial  veins,  viii.  537 
trigonum  subinguinale,  viii.  540 
veins  of,   anomalies  of,    vii.   610 
(Fig.) 
Thigh,   applied  anatomy,  viii.  537* 
(Fig.) 
anterior  region,  viii.  537 
posterior  region,  viii.  544 
Thiosulphate  of  sodium,  vi.  682 
Third  nerve,  ii.  335  ;  vii.  59* 

nidus  of  the,  viii.  179 
Thirst,  vi.  397  ;  vii.  59* 
effects  of  various  ingesta  on,  vii. 

60 
pathology  of,  vii.  60 
treatment  of,  vii.  60 
Thistle,  blessed,  ii.  58  ;  vii.  61* 
Thlipsencephalon,  i.  655 
Thomas's  blood-counter,iii.  687  (Fig. ) 
ante  version  pessary,  vii.  450  (Fig.) 
bulb  retroversion  pessary,  v.  61'7 

(Fig.) 
freezing  microtome,  iii.  667  (Fig.) 
frog-plates,  iii.  658  (Fig.) 
galvanic  stem-pessary,  v.  630  (Fig.) 
hinge-cup  anteversion  pessary,  v. 

618  (Fig.) 
hip-splint,  V.  878;  viii.  359  (Fig.) 
knee-splint,  v.  380  ;  viii.  366 
method  of  reducing  inversion  of 

the  uterus,  vii.  494  (Fig.) 
operation,  v.  305 

retroflexion  pessary,  vii.  454  (Fig.) 
sliding  microtome,  iii.  668  (Fig.), 
670  (Fig.) 
Thomasville,  6a.,  vii.  61*  (Chart) 
Thompson,  Wm.   Gilman,  on  anat- 
omy of  the  intestine,  iv.  166 
on  anatomy  of  the  labyrinth,  ii.  563 
on  Cheyne-Stokes  respiration,  ii.  91 
on  childhood,  ii.  93 
on  circulation  of  the  blood,  i.  559 
on  cyrtometer,  ii.  353 
on  diabetes  mellitus,  ii.  416 
on  dietetic  and  therapeutic  uses  of 

milk,  V.  3 
on  hiccough,  iii.  648 
on  intestinal  peristalsis,  iv.  162 
on  menstruation,  iv.  735 
on  mental  imagery,  iv.  728 
on  mesentery,  iv.  747   ' 
on  movements  of  the  heart,  iii.  571 
on  nursing  the  sick,  v.  253 
on  physiology  of  hearing,  iii.  536 
on  tobacco  habit,  viii.  550 
on  training-schools  for  nurses,  v. 
350 
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Thompson's  solution  of  phosphorus, 

Thus  americanum,  vii.  833 

Tibia  (continued) : 

V.  642 

Thyro-arytenoid     muscle,     iv.    390 

peculiar  form  of,  in  certain  races, 

Thomsen's  disease,  v.  S05  ;  vii.  62* 

(Fig.) 

iv.  468 

Thomson,  William  H.,  on  asthma,  i. 

Thyro-epiglottic     muscle,     iv.     890 

platycnemic,  iv.  468 

394 

^         (Fig.) 

Tibial  artery,  anterior,  iv.  471  (Fig.) 

on  bronchitis,  i.  701 

Thyro-hyoid  muscle,  anomalies  of,  v. 

anomalies  of,  i.  857 

on  chlorosis,  ii.  105 

38 

compression  of,  i.  358 

TUomsonianism  and  Perkinisra,  vii. 

Thyroid  artery,  inferior,  anomalies 

posterior,  iv.  4'i'8  (Pig.) 

63* 

of,  i.  350  (Fig.) 

anomalies  of,  i.  357 

Thoracentesis  in  pleurisy,  v.  738 

middle,  arising  from  the  innomi- 

compression of,  i.  358 

Thoracic    aneurism,    case    of,    1.    8 

nate,  i.  348  (Pig.) 

Tibial  nerve,  anterior,  iv.  471  (Fig.) 

(Fig.) 

superior,  v.  114 

Tibialis  anticus,  anomalies  of,  v.  49 

Thoracic  duct,  viii.  406  (Pig.) 

anomalies  of,  i.  349 

tenotomy  of,  vi.  777 

anomalies  of,  viii.  81  (Fig.) 

surface-marking  of,  v.  113 

Tibialis  posticus,  anomalies  of,  v.  51 

diseases  of,  viii.  81 

Thyroid  axis,  anomalies  of,  i.  350 

tenotomy  of,  vi.  777 

ossification  of,  viii.  82 

Thyroid  body,  v.  117  (Fig.) 

Tibialis  secundus  muscle,  v.  51 

rupture  of,  viii.  88 

Thyroid  foramen,  dislocation  of  head 

Tibio-accessorius  muscle,  v.  51 

wounds  of,  viii.  82    ■ 

of  femur  into,  ii.  507  (Pig.) 

Tibio-astragalus  anticus  muscle,  v.  49 

Thoracic  viscera,  relative  positions 

Thyroid  gland,  vii.  92*  (Pig.) 

Tibio-fascialis  anticus  muscle,  v.  49 

of  the,  i.  9  (Fig.) 

anatomy,  vii.  92 

Tic  douleureux,  iii.  16  ;  v.  156 

Thoracic  zoster,  iii.  647 

anomalies,  vii.  94 

Tics  (local  spasms),  ii.  287 

Thorax,  aneurism  in,  i.  219 

arteries  of  the,  viii.  546 

Ticks,  V.  744  (Fig.) 

bones  of  the,  vii.  66 

cyst  of,  and  bronchial  cyst,  diag- 

Tidal waves  in  the  West  Indies,  vii. 

contents  of,  vii.  67 

nosis  of,  i.  684 
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joints  of  the,  vii.  78*  (Fig.) 

degeneration  of,  vii.  96 

Tiffany,  Louis  McLane,  on  diagno- 

lymphatic glands  of,  viii.  405  (Fig.) 

development,  vii.  93 

sis  and  treatment  of  tumors. 

lymphatic  vessels  of,  viii.  402  (Fig.) 

enlargement  of,  iii.  350,  352 
in  Graves's  disease,  ii.  763 

vii.  330 

medical  and  surgical  applied  anat- 

on diseases  of  the  caecum  and  ap- 

omy of  the,  vii.  66*  (Fig.) 

extirpation  of,  viii.  645 

pendix,  i.  733 

nerve-supply  of  skin  of,  vii.  69 

function  of,  vii.  94 

on  diseases  of  the  female  breast,  i. 

shot-wounds  of  the,  viii.  5 

intracapsular  enucleation  of,  viii. 

686 

superficial  anatomy  of,  vii.  67 

550 

Tiger  rattlesnake,  vi.  166 

Thorn-apple,  vi.  661  (Fig.) 

operations  upon,  viii.  545 

Tiglinic  acid,  ii.  840 

Thorny-headed  worms,  i.  34 

pathology  of,  vii.  95 

Tigretier,  ii.  140 

Thoroughwort,  vii.  79* 

physiology,  vii.  94 

Tilia  americana,  iv.  505 

Thought-transferrence  or  telepathy. 

relation  of  the  recurrent  laryngeal 

Europsea,  iv.  505 

vii.  79*  (Fig.) 

nerve  to,  viii.  546 

grandifolia,  iv.  505 

Thousand-legs,  v.  749 

removal  of,  viii.  545 

parvifolia,  iv.  505   , 

Thread-worm,  v.  133  (Fig.)  ;  vii.  793 

resection  of,  viii.  549 

platyphylla,  iv.  505 

Thrombosis,  vii.  87* 

structure,  vii.  93 

ulmifolia,  iv.  505 

arterial,  vii.  89 

veins  of  the,  viii.  546 

Tilletia  caries,  iii.  365 

cardiac,  iii.  580  ;  vii.  89 

Thyroid  glands,  accessory,  viii.  549 

scarlatinosa,  vi.  303 

cerebral,  i.  650  ;  ii.  680 

Thyroid  vein,  inferior,  v.  117 

Tin,  poisoning  by,  vii.  101 

and  abscess  of  the  brain,  differ- 

middle, surface-marking  of,  v.  Ill 

Tin  splints,  vi.  608 

ential  diagnosis,  viii.  215 
caused  by  Pacchionian  bodies, 

Thyroidectomy,  viii.  545* 

Tincture,  iv.  700 

accidents,  viii.  548 

ammoniated,  of  guaiac,  iii.  408 

viii.  195 

cachexia  strumipriva,  viii.  548 

aromatic,  of  rhubarb,  vi.  324 

etiology,  vii.  88 

history,  viii.  545 

camphorated,  of  opium,  v.  325 

in  the  production  of  choroiditis. 

incisions  in,  viii.  547 

compound,  of  benzoin,  i.  490 

ii.  153 

mortality  of,  viii.  548 

of  cardamom,  i.  783 

of  the  cerebral  sinuses  from  otitis. 

preliminary  tracheotomy  in,    viii. 

of  cinchona,  ii.  165 

ii.  620 

547 

of  gentian,  iii.  320 

of  the  corpora  cavernosa,  v.  667 

Thyroiditis,  vii.  96 

of  lavender,  iv.  458 

pathology,  vii.  88 

Thyrotoray  in  cancer  of  the  larynx, 

deodorized,  of  opium,  v.  325 

secondary  to  embolism,  ii.  566 

iv.  399 

of  acetate  of  iron,  iv.  227 

symptoms,  vii.  89 

Thyme,  vii.  90*  (Pig.) 

of  aconite,  i.  67 

treatment,  vii.  89 

Thymene,  vii.  90 

of  aloes,  i.  122 

varieties  of,  vii.  88 

Thymol,  i.  333  ;  vii.  90 

of  aloes  and  myrrh,  i.  122  ;  v.  98 

venous,  vii.  89 

antiseptic  efficacy  of,  i.  358 

of  arnica  flowers,  i.  341 

Thrombus,  formation  of,  after  liga- 

germicidal action  of,  iii.  337 

of  arnica  root,  i.  341 

ture  of  an  artery,  i.  362  (Fig.) 

in  antiseptic  surgery,  i.  264 

of  asafetida,  i.  382 

neonatorum,  ii.  20 

Thymus  (ancient   term    for    condy- 

of belladonna,  i.  486 

pudendal,  iv.  350 

loma),  ii.  260 

of  benzoin,  i.  490 

Through    drainage,   Markoe's.     See 

Thymus  gland,  vii.  90*  (Fig.) 

of  bitter  orange  peel,  v.  359 

Fractures. 

anatomy,  vii,  90 

of  bryonia,  i.  711 

Thrush,  i.  292  (Fig.) 

anomalies,  vii.  92 

of  Calabar  bean,  i.  743 

in   the  etiology  of  infantile  diar- 

chemical composition,  vii.  93 

of  camphor,  i.  749 

rhoea,  ii.  437 

development,  vii.  91 

of  cannabis  indica,  iii.  614 

Thuja  articulata,  vi.  257 

in  hereditary  syphilis,  vi.  733 

of  cantbarides,  vi.  501 

occidentalis,  i.  297  ;  iv.  265 

involution,  vii.  92 

of  capsicum,  v.  570 

orientalis,  i.  297 

pathology,  vii.  93 

of  cardamom,  i.  783 

Thujin,  i.  297 

physiology,  vii.  93 

*  of  chloride  of  iron,  iv.  228 

Thumb,  amputation  of,  i.  159  (Fig.) 

Thymus  serpyllus,  vii.  90 

germicidal  action  of,  iii.  324 

anchylosis  of,  i.  319 

vulgaris,  vii.  90  (Pig.) 

of  cimicif  uga,  vi.  489 

articulation  of,  with  the  trapezium. 

Thyreocele,  iii.  350 

of  cinnamon,  ii.  168 

viii.  35 

Thyreophraxia,  iii.  350 

of  cinchona,  ii.  165 

contraction  of,  iii.  157  (Fig.) 

Tibia,  iv.  468 

of  colchicum,  ii.  226 

dislocations  of,  ii.  501  (Fig.) 

dislocations  of,  ii.  512  (Pig.) 

of  columbo,  ii.  251 

Thurber's  kaligraph,  vi.  38  (Fig.) 

fracture  of,  iii.  253 

of  conium,  iii.  613 
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Tincture  (continued)  : 

of  corn  silk,  ii.  301 

of  cubeb,  ii.  347 

of  digitalis,  lii.  238 

of  galanga  in  chronic  nasal  catarrh, 
viii.  274 

of  galls,  V.  254 

of  ginger,  iii.  330 

of  green  soap,  vi.  491 

of  guaiac,  iii.  408 

of  hops,  iii.  697 

of  hydrastis,  vi.  360 

of  hyoscyamus,  iii.  615 

of  ignatia,  vi.  244 

of  iodide,  iv.  205 
decolorized,  iv.  205 

of  ipecac  and  opium,  iv.  209  ;  v. 
325 

of  kino,  iv.  312 

of  krameria,  vi,  210 

of  larch,  iv.  380 

of  musk,  V.  75 

of  myrrh,  v.  98 

of  nux  vomica,  v.  270 

of  opium,  V.  325 

of  pellitory,  v.  536 

of  quassia,  vi.  128 

of  rhatany,  vi.  210 

of  rhubarb,  vi.  224 

of  saffron,  vi.  243 

of  serpentaria,  vi.  490 

of  squill,  vi.  616 

of  stramonium,  vi.  662 

of  sumbul,  vi.  687 

of  sweet  orange  peel,  v.  359 

of  tolu,  i.  468 

of  valerian,  vii.  597 

of  vanilla,  vii.  598 

of  veratrum  viride,  iii.  604 

sweet,  of  rhubarb,  vi   224 

Warburg's,  ii.  166 
Tinctures  of  fresh  herbs,  iv.  700 
Tinea  circinata,  vii.  97 

and  eczema,  differential  diagno- 
sis of,  ii.  634 
and  psoriasis,  differential  diag- 
nosis, vi.  56 

decalvans,  i.  124  (Fig.') 

favosa,  or  favus,  iii.  49  (Fig.) ;  vii. 
96*  (Fig.-) 

nodosa,  iii.  479  (Fig.) 

sycosis,  vii.  98 
and  eczema,  differential  diagno- 
sis of,  ii.  634 

tonsurans,  vii.  97 
feigned,  iii.  59 

trichophytina,  vii.  97*  (Fig.) 

versicolor,  vii.  99*  (Fig.) 
Tinkling,  metallic,  ii.  84  ;  vi.  146 
Tinnitus  aurium,  ii.   588 ;  iii.  545  ; 
vii.  99* 

explanation  of,  vii.  100 

in  acute  eczema  of  the  auditory 
canal,  viii.  103 

in  labyrinthine  disease,  ii.  610 

prognosis,  vii.  100 

treatment  of,  vii.  99,  100 

tone  subjective,  vii.  100 
Tipulids,  V.  754 
Tissue,  adenoid,  ii.  272  (Fig.) 

cellular,  diseases  of  the,  ii.  16 

connective,  ii.  270  (Fig.) 

fat-,  iii.  44  (Fig.) 

lymphoid,  viii.  416 

mucous,  ii.  272 

muscular,  v.  59  (Fig.) 
Tissues  and  cells,  growth  as  a  func- 
tion of,  iii.  399 

changes  in,  during  growth,  i.  87 


Tissues  (continued) : 
differentiation  of,  ii.  444 
methods   of  studying    living,   iii. 

658  (Fig.) 
relations  of  the  oxygen  in  the,  vi. 
203 
Toadstools,  iii.  264  (Fig.).     See  also 

Fungi,  poisonous. 
Tobacco,  vii.  102*  (Fig.)  ;  viii.  550 
abuse  of,  as  a  cause  of  chorea,  ii. 
141 
injurious  effects  from,  viii.  553 
allied  drugs,  vii.  103 
allied  plants,  vii.  103 
amblyopia  from,  vii.  669 
adulteration  of,  viii.  552 
chewing,  effects  of,  viii.  552 
constituents  of,  vii.  103  ;  viii.  550 
curing  of,  vii.  103 
effects  of,  viii.  551 
habit,  viii.  550* 
heart,  iii.  565 
in  the  etiology  of  color-blindness, 

Ii.  244 
Indian,  iv.  577  (Fig.) 
medicinal  use  of,  viii.  553 
operatives,  diseases  of,  v.  283 
poisoning  by,  symptoms,  viii.  554 

treatment,  viii.  554 
poultices,  viii.  428 
smoke,  viii.  551 
smoking,  effects  of,  viii.  551 
Tobacco  habit,  viii.  550* 
influence   of,   in   the    etiology  of 
carcinoma  of  the  mouth,  viii 
553 
upon  the  alimentary  canal,  viii. 

553 
upon  the  blood,  viii.  552 
upon  the  circulation,  viii.  552 
upon  the  heart,  iii.  565 
upon  the  muscles,  viii.  553 
upon  the  nerves,  viii.  553 
upon  the  pupils,  viii.  553 
upon  the  respiratory  system,  viii. 

553 
upon  the  secretory  system,  viii. 
553 
injurious  effects  of,  viii.  553 
Tobin's  tubes  for  ventilation,  vii.  621 
Tobold's  inhalation  apparatus,  iv.  37 
Toe,  great,  deformity  of,  iii.  484 
Toe-joints,  resection  of  the,  vi.  196 
Toe-nail,  ingrown,  iv.  35  (Fig.) 
Toes,  amputation  of,  i.  163  (Fig.) 
deformities  of  the,  viii.  555* 
dislocations  of  the,  ii.  515 
lymphatic  vessels  of  .viii.  394  (Fig.) 
movements  of,  in  athetosis,  i.  412  ; 

iii.  501 
syiJhilitic  disease  of,  ii.  354  (Fig.) 
Toilet  soaps,  ii.  309 
Toilet  vinegar,  ii.  308 
Tokay  wines,  vii.  771 
Toilet  system  of  hospital  construc- 
tion, iii.  707  (Fig.) 
Tolu,  balsam  of,  i.  468  ;  vi.  390 
Toluifera  balsamum,  i.  467  (Pig.) 

Pereirffi,  i.  467 
Tomato,  i.  486 

strawberry,  i.  116 
Tomontum,  defined,  viii.  Ill 
Tompkins's  wheeled-litter,  vii.   236 

(Fig.) 
Tongue,   abnormal  mobility  of,  vii. 

106 
abscess  of,  vii.  107.  115 
absence  of,  vii.  105 
adenoma  of,  vii.  112 


Tongue  (continued)  : 
amputation  of  the,  vii.  118 
anaesthesia  of,  vii.  106 
angeioma  of,  vii.  112,  115 
aphthous  ulcer  of,  vii.  108 
appearance  of,  in  dyspepsia,  ii.  455 
atrophy  of,  vii.  106 
bifid,  vii.  105 
black,  vii.  Ill 
burns  of  the,  vii.  113 
carcinoma  of,  vii.  112,  117 

operations  for,  vii.  118 

palliative  treatment  of,  vii.  123 
chancre  of,  ii.  68  ;  vii.  Ill 
coating  of  the,  vii.  105 
color  of  the,  vii.  104 
condylomata  of,  vii.  112 
cystoma  of,  vii.  112,  115 
deformities  of,  vii.  105 
dermatitis  exfoliativa  of,  vii.  109 
dermatoses  of,  vii.  108 
diagnostic  significance  of,  vii.  103* 
discoloration s  and    pigmentations 

of,  vii.  110 
diseases  of  the,  vii.  105* 
enchondroma  of,  vii.  112,  115 
epithelioma  of,  i.  773  (Pig.);  viL 

117 
erectile  tumors  of,  vii.  112,  115 
erysipelas  of,  vii.  110 
exanthematous  eruptions  on,  viL 

110 
excision  of  the,  vii.  118 

after-treatment,  vii.  122 

dangers  of,  vii.  121 

division  of  the  jaw  in,  vii.  130 

list  of  operations,  vii.  131 

results,  vii.  121 

various  methods,  vii.  118 

lingual  nerve,  vii.  122 
excoriations  of,  vii.  107 
fibromata  of,  vii.  112,  115 
fissures  of,  vii.  107 
form  of,  vii.  104 
frost-bite  of  the,  vii.  113 
functional  disturbances  of,  vii.  106 
fur  of,  microscopical  appearances 

of,.iv.  789 
gangrene  of,  vii.  110 
geographical,  vii.  109 
glassblowers'  patch  of,  vii.  110 
gumma  of,  vii.  Ill 
hemiatrophy  of,  vii.  106 
herpes  of,  vii.  108 
hypersesthesia  of,  vii.  106 
hypertrophy  of,  vii.  105,  114 
inflammation  of,  vii.  107,  115 
injuries  of  the,  vii.  113 
insect-bites  of  the,  vii.  114 
keloid  of,  vii.  112,  115 
lepra  of,  vii.  108 
leucoma  of,  vii.  110 
lichen  planus  of,  vii.  109 
lichen  ruber  of  the,  vii.  109 
lipoma  of,  vii.  112,  115 
lupus  of,  vii.  109 

lymphangioma  of  the,  viii.  89  (Fig.) 
lymphatic  glands  in  the,  v.  120 
lymphatic  vessels  of,  viii.  391 
malignant  pustule  of,  vii.  110 
moisture  of,  vii.  104 
motor  nerve  of  the,  iii.  796  (Pig.) 
movements  of,  vii.  105 
mucous  patches  on,  vii.  Ill 
muscles  of.  ii.  449  (Pig.) 
nsevi  of  the,  vii.  112,  115 
nodes  on  the,  vii.  112 
osteoma  of,  vii.  112 
papilloma  of,  vii.  112,  116 
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Tongue  (continued) : 

paralysis  of,  iii.  798  ;  vii.  106 
pemphigus  of,  vii.  109 
prolapsus  of,  vii.  105 
psoriasis  of  (so  called),  vii.  109 
purpura  of,  vii.  109 
removal  of,  vii.  118 
ringv^form  of,  vii.  109 
scalds  of  the,  vii.  113 
sensibility  of,  vii.  105 
smokers'  patcli  of,  vii.  110 
stretching  of  lingual  nerve,  vii.  132 
surface  of  the,  vii.  104 
surgery  of,  vii.  113*  (Pig.) 
swallowing  the,  vii.  106 
syphilitic  diseases  of  the,  v.  630  ; 

vi.  733  ;  vii.  Ill 
tonsil  of,  vii.  138 
tuberculosis  of,  vii.  107,  116 
tumors  of,  vii.  112,  115 
ulcers  of,  vii.  107,  108,  109,  111, 

116 
unilateral  spasm  of,  vii.  106 
vascular  tumors  of,  vii.  113,  115 
volume,  vii.  104 
wandering  rash  of,  vii.  109 
wounds  of,  vii.  114 
xanthelasma  of,  vii.  109 
Tongue-tie,  vii.  106,  114 
Tonic  spasms,  ii.  319 
Tonicity,  arterial,  i.  565 

muscular,  v.  71 
Tonics,  vii.  122* 
bitter,  vii.  133 
blood,  vii.  125 
gastric,  vii.  133 
general,  vii.  126 
in  diarrhoea,  ii.  436 
Tonka  beans,  vii.  137*  (Fig.) 
Ton.sils,  ii.  730;    v.  633;   vii.  139* 
(Fig.) 
anatomy,  vii.  139 
and  palate,  relation  of  lymphatic 

glands  to  the,  v.  130 
angiomata  of,  vii.  150 
blood-supply,  vii.  130 
cancer  and  syphilis  of,  diagnosis, 

vii.  148 
carcinomata  of,  vii.  148,  150 
chancre  of,  ii.  68  ;  vii.  147 
concretions  of,  ii.  360 
diseases  of,  vii.  131 
fibromata  of,  vii.  150 
foreign  bodies  in,  i.  98  ;  vii.  147 
gummata  of,  vii.  149 
hypertrophy  of,  vii.  136 

diagnosis,  vii.  139 

etiology,  vii.  136 

evil  results  of,  vii.  137 

pathology,  vii.  139 

prognosis,  vii.  139 

symptoms,  vii.  137 

treatment,  vii.  140 
inflammation  of,  vii.  131 

a  caiise  of  dysphagia,  ii.  560 
lipomata  of,  vii.  150 
Luschka's,  ii.  730  ;  v.  633  ;  vii.  139 

removal  of,  vii.  363 
lymphatic  vessels  of,  viii.  391 
lymphomata  of,  vii.  150 
mucous  patches  on  the,  vii.  148 
of  the  tongue,  vii.  138* 
papillomata  of,  vii.  149 
parasites  in  the,  vii.  147 
pharyngeal,   ii.   730  ;  v.  633  ;  vii. 
129 

removal  of,  vii.  363 
physiology,  vii.  131 
removal  of,  vii.  363 


Tonsils  (continued)  : 

supernumerary,  vii.  139 

syphilis  of  the,  vii.  147 

tubal,  of  Gerlach,  in  chronic  nasal 
catarrh,  viii.  359 

tubercular  ulceration  of,  vii.  149 

tumors  of,  vii.  149 
Tonsilla  of  cerebellum,  viii.  127  (Fig.) 
Tonsillar  nerve,  ii.  339 
Tonsillitis,  vii.  131  (Fig.) 

acute,  vii.  131 

and  cancer,  diagnosis,  vii.  134 

and  croup,  diagnosis  of,  ii.  343 

and  diphtheria,  diagnosis,  ii.  473  ; 
vii.  133 

and  scarlet  fever,  diagnosis,  vii.  134 

and  syphilis,  diagnosis,  vii.  134 

chronic,  vii.  136 

differential  diagnosis,  vii.  133 

duration,  vii.  134 

etiology,  vii.  131 

follicular,  vii.  133 

herpetic,  vii.  132 

patholog}",  vii.  133 

prognosis,  vii.  134 

symptoms,  vii.  132 

treatment,  vii.  134 

varieties,  vii.  131 
Tonsillotomes,  vii.  143  (Fig.) 
Tonsillotomy,  vii.  141  (Fig.) 

after-treatment,  vii.  146 

anaesthetics  in,  vii,  143 

haemorrhage  after,  vii.  143 

objections  to,  vii.  146 

results  of,  vii.  146 
Toohutia,  ii.  395 
Tooth.     See  Teeth. 
Toothache,  vi.  755 
Tooth  rash,  ii.  633 
Toothed  fracture.     See  Ih-aetures. 
Topography,  cerebral,  in  its  surgical 

relations,  viii.  803  (Fig.)  ' 
Toponymy,  viii.  533  (Fig.) 
Torcular  Herophili,  viii.  152  (Fig.), 
241 

anomalies  of,  vii.  607 
Tormentil,  vii.  152* 
Tormentilla,  i.  505 
Tormen til-red,  vii.  152 
Tormentum  intestinorum,  ii.  546 
Tormina  intestinorum,  ii.  546 
Tornwaldt's  disease,  v.  205 
Toronto,  climate  of,  vii.  153*  (Chart) 
Torpedoes,  viii.  9 
Torpor  retinae,  iii.  605 
Torsion,  healing  of  arteries  after,  i. 
359  (Fig.) 

in  arresting  haemorrhage,  iii.  470 

of  arteries,  i.  365 
Torticollis,  vii.  153*  (Fig.) 

acquired,  vii.  154 

acute,  vii.  153 

clonic,  vii.  156 

congenital,  vii.  154 
cause  of,  v.  56 

diagnosis,  vii.  154 

etiology,  vii.  154 

from  irritation  of  spinal  accessory 
nerve,  ii.  331 

neuromimetic,  vii.  155 

pathology,  vii.  154 

prognosis,  vii.  155 

tonic,  vii,  153 

treatment,  vii.  155 

varieties  of,  vii.  153 
Torula  cerevisisc,  iv.  794  (Fig.) ;  viii. 
38  (Fig.) 

in  saccharine  urine,  ii.  419 

reproduction  in,  viii.  439  (Fig.) 


Torus,  tuber  cinereum,  viii.  133  (Fig.) 
Total  fissures,  viii.  150  (Fig.) 
Total  liypermetropia,  iii.  777 
Touch,  cortical  centre  for,  viii.  203 
(Fig.) 
hallucinations  of,  iii.  483 
organs  of,  viii.  467  (Fig.) 
sense  of,  test  for,  vi,  390 
Touch  alphabet  for  deaf-mutes,  ii. 

379  (Fig.) 
Tourelle's  (Gilles  de  la)  disease,  ii. 

387  ;  V.  205 
Tourniquet,  iii.  470  (Fig.) 
horseshoe,  i.  147  (Fig.) 
use  of,  in  amputation,  i.  147 
Tow,  iv.  506 

Townsend,  Chas.  W.,  on  whooping- 
cough,  vii.  749 
Toxic  coma,  ii.  353 
Toxic  eclampsia  in  children,  ii.  627 
Toxicodendric  acid,  action  of,  on  the 

skin,  ii.  407 
Toxicology,  legal  aspects  of,  v.  737 
Toynbee's    law     concerning    intra- 
cranial  disease    secondary   to 
otitis,  ii.  631 
otoscope,  ii.  579  (Fig.) 
Trabeculae  Willisii  in  the  longitudi- 
nal sinus,  viii.  341 
Trachea,  v.  118 
and  bronchi,  syphilis  of,  iv.  445 
diphtheria  of,  ii.  471 
displacement     of,      complicating 

tracheotomy,  vii.  180 
false  membrane  in,  after  tracheot- 
omy, vii.  183 
foreign  bodies  in,  i.  99 
granulation  vegetations  in,  follow- 
ing tracheotomy,  vii.  186  (Fig.) 
haemorrhage  from,  iv.  407 
hypersemia  of,  iv.  406 
injuries  to,  following  tracheotomy, 

vii.  183 
lymphatic  vessels  of,  viii.  405  (Fig.) 
measurements  of,  vii.  658 
medication  of,  iv.  688 
osteomata  in  the,  v.  388 
relations  of,  vii.  77 
shot  wounds  of  the,  viii.  5 
sloughing  of,   after  tracheotomy, 

vii.  184  (Fig.) 
syphilitic  disease  of  the,  vi.  733 
Trachea  hortensis,  vi.  488 
Tracheitis,  catarrhal,  iv.  417 
Tracheloplasty,  vii.  156  (Fig.) 
Trachelorrhaphy,    details  of  opera- 
tion, vii.  158 
Emmet's  method,  vii.  157 
hystero-trachelorrhaphy,  vii.  156* 

(Fig.) 
indications  for,  vii,  157 
preparation  of  patient,  vii,  156 
Schroeder's  method,  vii.  158 
Sutton's  method,  vii,  158 
Tracheotomy,   v,     119'    (Fig.)  ;    vii. 
159*  (Fig.) 
abscess  of  the  mediastinum  after, 

vii.  183 
after-treatment,  vii.  183 
anfesthetics  in,  vii,  175 
anatomical  considerations,  vii.  167 
at  a  single  stroke,  vii.  178 
cannulas,  vii.  174 
care  of  the  cannula,  vii,  186 
catarrhal  inflammation  of  the  tra- 
chea following,  vii,  184 
complications  of,  vii,  179 
asphyxia,  vii,  180 
displacement  of  trachea,  vii.  180 


783 


Traclieotomy. 
Tubercle. 


GENERAL  INDEX. 


Tracheotooiy,  complications  of  (con- 
tinued) : 
emphysema,  vii.  181 
entrance  of  air  into  veins,  vii.  180 
failure  to  introduce  cannula  into 

trachea,  vii.  181 
faulty  incisions  into  the  trachea, 

vii.  181 
hsemorrhage,  vii.  179 
syncope,  vii.  181 
diphtheria  of  the  wound  after,  vii. 

183 
faulty  incisions  into,  complicating 

tracheotomy,  vii.  181  (Pig.) 
gangrene  of  the  wound  after,  vii. 

183 
hsemorrhage  in,  vii.  179 
history  of,  vii.  159 
in  cancer  of  the  larynx,  iv.  400 
in  laryngitis,  vii.  161 
indications  for,  vii.  160 
inferior,  vii.  172, 176 
instruments  for,  vii.  173 
in-turned  cartilages  after,  vii.  185 
laryngeal  spasm  attending  removal 

of  the  cannula,  vii.  187 
median,  vii.  173 
phlegmon  of  the  wound  after,  vii. 

183 
polypoid  growths  in  the  trachea 

following,  vii.  186 
position  of  patient  in,  vii.  176 
preliminary  to  other  surgical  pro- 
cedures, vii.  166 
preliminary  to  thyroidectomy,  viii. 

547 
preparations  for  operation,  vii.  175 
pressure  sores  following,  vii.  184 
pseudo-membranous  exudate  in  the 

trachea  after,  vii.  183 
results  of,  in  croup,  ii.  344 
Saint-Germain's  method,  vii.  178 
secondary  haemorrhage  after,  vii. 

183 
sloughing  of  trachea  after,  vii.  184 
superior,  vii.  171,  178 
the  operation,  vii.  176 
treatment  of  the  wound,  vii.  188 
varieties  of,  vii.  170 
with  thermocautery,  vii.  178 
Trachoma,  ii.  .266 
as  a  cause  of  blindness,  i.  534 
diplococcus,  iv.  807 
granules,  ii.  366 
of  the  vocal  cords,  iv.  411 
Trachomatous  conjunctivitis,  ii.  266 
Tract,  uveal,  iv.  214  (Fig.) 
Traction  in  the   treatment  of  joint 

disease,  ii.  774  ;  viii.  359 
Tractors,  Perkins's,  vii.  65  (Pig.) 
Trade  winds  in  the  West  Indies,  vii. 

737 
Trades,  diseases  due  to,  v.  375 
offensive,  vii.  189'*  (Pig.) 
ammonia  works,  vii.  207 
boiling  of  oil,  vii.  304 
bone-boiling,  vii.  303 
brick-  and  lime-kilns,  vii.  804 
casing- making,  vii.  200 
cement  works,  vii.  304 
cream  of  tartar  works,  vii.  310 
dipping  and  varnishing  of  iron 

pipe,  vii.  208 
disposal  of  offal,  vii.  203 
distillation  of  tar,  vii.  208 
drying  of  blood,  vii.  201 
fat-rendering,  vii.  196 
fell-mongering,  vii.  201 
galvanizing,  vii.  208 


Trades,  offensive  (continued) : 

gut-scrapins;  and  spinning,  vii. 

200 
jewellers,  vii.  209 
keeping  of  live  animals,  vii.  198 
lard-rendering,  vii.  199 
leather-dressing,  vii.  301 
manufacture  of  alkali,  vii.  308 
manufacture   of  artificial  man- 
ure, vii.  203 
manufacture    of     asphalt    and 

lamp-black,  vii.  308 
manufacture  of  glucose,  vii.  203 
manufacture  of  glue  and  size, 

vii.  301 
manufacture  of  illuminating  gas, 

vii.  305 
manufacture  of  oil-cloth,  vii.  304 
manufacture  of  quinine,  vii.  310 
manufacture  of  varnish,  vii.  804 
on  account  of  dust,  vii.  318 
on  account  of  escape  of  gases, 

vii.  196 
on  account  of  noise,  vii.  213 
on  account  of  pollution  of  water- 
courses, vii.  212 
on  account  of  smoke,  vii.  210 
puering  skins,  vii.  301  ■ 

rag  and  bone  shops,  vii.  310 
refining  and  distillation  of  glyc- 
erine, vii.  300 
refining  of  petrolevim,  vii.  304 
removal  of  refuse,  vii.  810 
roasting  of  malt,  coHee,  etc. ,  vii. 

804 
slaughtering  of  animals,  vii.  193 
smelting  of  silver,  lead,  or  cop- 
per, vii.  309 
smoke-nuisance,  vii.  210 
soap-manufacturing,  vii.  199 
storage,  vii.  210 
tanning,  vii.  201 
tempering  tools,  vii.  209 
tinning  of  iron,  vii.  209 
wool-pulling,  vii.  201 
sanitary  inspection  of,  vi.  268 
Tragacanth,  vi.  390  ;  vii.  213'*  (Pig.)  ' 
Tragicus  muscle,  i.  444 
Tragus,  i.  444  (Fig.) 
Training,  ii.  759 
Training-schools  for  nurses,  v.  250 

in  the  United  States,  v.  251 
Trance,  i.  451 ;  vi.  474 

artificial,  iii.  788 
Transcondyloid   amputation  of  the 

leg,  i.  169 
Transfusion,  vii.  314*  (Pig.) 
after  hsemorrhage,  vii.  218 
history,  vii.  314 
in  phthisis,  vii.  319 
in  syphilis,  vii.  319 
indications  for,  vii.  315 
of  milk,  vii.  220 
of  saline  solutions,  vii.  221 
operative  procedures,  vii.  815 
peritoneal,  vii.  381 
varieties  of,  vii.  215 
Transient  fissures,  viii.  148 
Transinsular  fissure,  viii.  152  (Fig.) 
Transitory  fissures,  viii.  148 
Transpiration,    agents    which    pro- 
mote, ii.  423'* 
Transplantation    of  skin  in  plastic 

surgery,  v.  704 
Transportation  of  medical  supplies 
in  the  army,  iii.  119 
of  sick  and  wounded  by  railroad,- 
iii.  153  (Pig.) 
by  water,  iii.  146  (Fig.) 


Transportation  (continued) : 

of  the  disabled  on  land,  vii.  222'* 
(Fig.) 
action  of   bearers  when  under 

arms  or  mounted,  vii.  229 
by  a  single  bearer,  vii.  330 
by  three  or  more  bearers,  vii.  234 
by  two  bearers,  vii.  332 
by  wheeled  vehicles,  vii.  335 
carriage  of  a  litter  across  a  ditch 

vii.  337 
carriage  of  a  litter  over  a  fence 

or  wall,  vii.  3<:8 
carriage  of  aflitter  up  a  marked 

incline,  vii.  837 
extemporized  litters,  vii.  333 
extemporized  methods  of  bear- 
ing the  disabled,  vii.  839 
formation   of  the    bearer   com- 
pany, vii.  825 
hand-litters,  vii.  223 
how  to  carry  the  litter,  vii.  224 
importance  "of  providing  for,  vii. 

237 
inspection  of  a  bearer  company, 

vii.  239 
loading  a  litter  upon  an  ambu- 
lance, vii.  227 
management  of  the  hand-litter, 

vii.  285 
manipulation  of  the  hand-litter, 

vii.  826 
posture  of  patients  during,  vii. 

236 
the  Brancardier,  vii.  223 
transfer  of  a  patient  to  or  from 
a  litter,  vii.  238 
of  the  disabled  on  shipboard,  vii. 
838'*  (Fig.) 
ambulance  cots,  vii.  238 
Transposition  of  viscera,  vii.  341* 
definition,  vii.  341 
etiology,  vii.  241 
illustrative  cases  of,  vii.  248 
literature,  vii,  841 
synonyms,  vii.  341 
Transtemporal fissure,  viii.  153  (Fig.) 
Transthalamic  vein,  viii.  339 
Transudate,  dropsical,    composition 

of,  ii.  533 
Transudations,  vii.  844* 
Transversalis  abdominis  muscle,  i.  11 

anomalies  of,  v.  53 
Transversalis  cervicis  anticus   mus- 
cle, V.  40 
Transversalis  cervicis  medius  mus- 
cle, V.  40 
Transversalis  fascia,  i.  11 
Transverse  fracture.     See  Fractures. 
Transverse  occipital  fissure,  viii.  156 
Transverse  opacity  of  the  cornea,  ii. 

899 
Transverse     presentation,     manage- 
ment of,  iv.  389 
Transverse  sinuses,  viii.  341 
Transversus  auriculae  muscle,  i.  444 
Transversus  menti  muscle,  v.  36 
Transversus    nuchas   muscle,   v.   37 

(Fig.) 
Transversus  orbitae  muscle,-  v.  86 
Transversus  pedis  muscle,  anomalies 

of,  V.  58 
Transversus  pedis  superficialis,  v.  53 
Transversus  perinaei  muscle,  anoma- 
lies of,  V.  54 
Trapezium,  of  the  brain,  viii.  186 

uncovered  in  cat's  brain,  viii.  135 
Trapezius  muscle,  anomalies  of,  v.  40 
tenotomy  of,  vi.  776 
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Traps,   in  house  plumbing,  iii.   439 
^         (Fig.) 

Traube-Hering  curves,  i.  565 
Traube's  plugs,  v.  205 

semilunar  space,  v.  305 
Traumatic  erythema,  ii.  731 
Traumatism  as  a  cause  of  chorea,  ii. 
141 
effects  of,  il.  385 

in  the  etiology  of  color-blindness, 
ii.  344 
of  deaf-mutism,  ii.  367 
of  diabetes,  ii.  417 
of  epilepsy,  ii.  705 
Travers's  operation,  v.  305 
Treacle,  v.  13 
Trellised  clathrus,  iii.  383 
Trematode  worms,  ii.  518  (Fie.)  ;  v. 

517 
Trembles,  v.  9 

Tremella  mesenterica,  iii.  284 
Tremor,  ii.  286 
differential  diagnosis  of  varieties 

of,  V.  496 
in  paralysis  agitans,  v.  494 
muscular,  v.  58 
in  brain  tumors,  i.  671 
Trencsin-Teplitz,  vii.  245* 
Trendelenburg's  cannula,  iv.382  (Fig.) 
Trepanning ;    Trephining,  vii.  245* 
(Fig.) ;  viii.  209  (Fig.) 
anaesthetics  in,  viii.  209 
antiseptic  preparation  for,  viii.  209 
dangers  of,  vii.  345  ;  viii.  202 
in  wounds  of  the  skull,  iii.  536 
indications  for,  vii.  345  ;  viii.  313 
instruments  for,  vii.  346  ;  viii.  310 
Michel's  dictum,  vii.  246 
operation  of,  vii.  346 
replacing  the  button  of  bone,  viii. 

213 
treatment  of  haemorrhage  in,  viii. 
210 
Triangle  of  Petit,  i.  11 
Triangular  ligament,  v.  589 
Triangularis   raenti  muscle,  anoma- 
lies of,  V.  36 
Triangularis   sterni  muscle,   anoma- 
lies of,  V.  53 
Triarachin,  i.  61 
Tribromomethane,  i.  699 
Triceps  extensor  cubiti,  i.  308 

anomalies  of,  v.  45 
Trichiasis,  ii.  794 
electrolysis  in  the  treatment  of,  ii. 
657 
Trichina  spiralis,  iv.  806  (Fig.)  ;  v. 

59,  134  (Fig.)  ;  vii.  793 
Trichiniasis  or  trichinosis,  v.  134  ; 
vii.  794 
diagnosis,  vii.  795 
duration,  vii.  795 
prognosis,  vii.  795 
symptoms  of,  v.  135  ;  vii.  794 
treatment,  vii.  795 
Trichloromethane,  ii.  102 
Trichophyton,  vii.  97  (Fig.) 

tonsurans,  iv.  804  (Fig.) 
Trichuris,  v.  134  (Fig.) 
Tricocephalus  dispar,  v.  134  (Fig.)  ; 
vii.  793 
ovum  of,  iv.  795  (Fig.) 
Tricorrhexis  nodosa,  iii.  478  (Fig.) 
Tricotheceum  roseum,  i.  420 
Tricuspid  valve,  diagnosis  of  mur- 
murs at,  ii.  88  (Fig.) 
diseases  of,  iii.  589 
Trifacial  nerve,  ii.  335   (Fig.)  ;  vii. 
249*  (Fig.) 
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Trifacial  nerve  (continued) ; 

distribution  of,  iii.  6  (Fig.) 

infra-maxillary  division,  vii.  251 

nidi  of  the,  viii.  180 

ophthalmic  division,  vii.  249 

raphe  root  of  the,  viii.  181 

supra-maxillary  division,  vii.  250 
Trifolium,  vi.  390 
Trigeminal  nerve,  ii.  335  (Fig.) ;  vii. 

249  (Pig.) 
Trigeminal  neuralgia,  iii.  16 
Trigeminal  group  of  cranial  nerves, 

ii.  323 
Trigger-flnger,  vii.  251* 
Trigonella  fcenum  graecum,  iii.  61  ; 

vi.  390 
Trigonum  Lieutandii,  i.  508 

subinguinale,  viii.  540 
Triiodomethane,  iv.  206 
Triisovalerin,  i.  60 
Trilabe,  Rigaud's,  iv.  521 
Trillo,  vii.  253* 
Trimethylamine,  ii.  221  ;  vii.  253* 

hydrochloride,  vii.  253 

in  the  breath  of  comatose  patients, 
ii.  355 
Trinidad,  vii.  739 
Trinitro-cellulose,  ii.  311 
Triolein,  i.  61 

Triple  phosphate,  calculi  formed  of, 
ii.  259 

crystals  of,  in  urine,  vii.  438  (Fig.) 

microscopical   appearance   of,  iv. 
803  (Fig.) 
Triplicity,  potential,  of    encephalic 

segments,  viii.  116 
Tripolilh  splints,  vi.  612 
Trismus,  vii.  33 

from  irritation  of  motor  branches 
of  fifth  nerve,  ii.  327 

infantile,  vii.  38 

influence  of  race  and  nationality 
upon,  viii.  485 
Trisplanchnic  nerve,  viii.  506  (Fig.) 
Tristearin,  i.  61 
Tritico  glossus  muscle,  v.  39 
Triticum  cereale,  vi.  239  (Fig. ) 

repens,  ii.  312 

vulgare,  iv.  638 
Triturates,  tablet,  vii.  353 
Trituration,  iv.  700 

of  elaterin,  ii.  644 
Troche,  a  form  of  medicine,  iv.  700 
Troches,  vii.  253* 

of  bicarbonate  of  sodium,  vi.  493 

of  chalk,  i.  747 

of  chlorate  of  potassium,  v.  796 

of  cubeb,  ii.  347 

of  ipecac  and  morphine,  iv.  309 

of  iron,  iv.  336 

of  licorice  and  opium,  v.  335 

of  morphine  and  ipecac,  v.  335 

of  peppermint,  v.  571 

of  santoninate  of  soda,  viii.  2 

of  tannic  acid,  v.  254 
Trochlea  humeri,  ii.  644  (Fig.) 
Trochoides,  i.  371 
Troeltsch,  corpuscles  of,  vii.  337 
'Trombidiidae,  v.  745 
Trombidium    looustarum,    v.     745 
(Fig.) 

muscarum,  v.  745  (Fig.) 
Trommer's    test    for    sugar   in   the 

urine,  vii.  430 
Troost's  moccasin,  vi.  166 
Trophoneurosis,  facial,  ii.  30 
Trophoneurotic  atrophy,  i.  416 
Tropic  acid,  i.  484 
Tropidonotus  sipedon,  vi.  173 


Tropine,  i.  484 
Trousseau's  spots,  v.  205 

symptoms  in  tetany,  v.  305  ;  vii. 
40 
Truffle,  iii.  381 

Truncus  broncho-mediastinalis  dex- 
ter, viii.  407 

intestinalis,  iv.  748 

jugularis,  viii.  392 
Truncus  lymphaticus  communis  dex- 
ter, viii.  407  (Fig.) 

lymphaticus    communis     sinister, 
viii.  406  (Fig.)    ' 

lymphaticus  intestinalis,  viii.  399, 
401,  402,  407 

lymphaticus  jugularis  dexter,  viii. 
407 

lymphaticus    lumbalis,    viii.    401, 
403,  406 

lymphaticus  subclavius,  viii.  407 
Trunk,  anomalies  of  muscles  of,  v.  53 

bursEe  of,  i.  726 

deep  muscles  of  the,  i.  11  (Pig.) 

extraction  of,  after  embryotomy, 
iv.  330  (Fig.) 
Trusses,  iii.  627  ;  vii.  354*  (Fig.) 

adjustment  of,  vii.  360 

ball-and-socket,  vii.  357 

Chase's,  vii.  257 

cross-body  radical-cure,  vii.  361 

double,  vii.  258 

Dutch,  vii.  256 

femoral,  vii.  261 

French,  vii.  256 

hard-rubber,  vii.  357 

history  of,  vii.  354 

Hood's,  vii.  357 

horse-shoe  pad,  vii.  358 

material  for,  vii.  354 

Moc-Main,  vii.  257 

pads  for,  vii.  255 

ring  pad,  vii.  358 

Salmon  and  Ody,  vii.  257 

selection  of,  vii.  256 

single,  vii.  356 

springs  for,  vii.  355 

Staguer's,  vii.  357 

umbilical,  vii.  259 

varieties  of,  vii.  256 

water-pad,  vii.  256 
Trypsin,  ii.  449 

supposed  elaboration    of,   in    the 
spleen,  viii.  498 
Trypsinogeu,  ii.  449 
Tryptocollagen,  iii.  257 
Tsetse-fly,  v.  754 
Tubal  dropsy,  i.  24 
Tubal  pregnancy,  ii.  775 
Tube,  Eustachian,  ii.  728.     See  also 
Eustachian  tube. 

Fallopian,  vii.  570.     See  also  Fallo- 
pian tubes. 

neural,  i.  634 
Tuber  cibarium,  iii.  281 

cinereum,     viii.     132.     See     also 
Torus. 

cochlete,  ii.  563  (Pig.) 

of  cerebellum,  viii.  126  (Pig.) 
Tubercle,  anatomical,  v.  280 

bacillus  of,  ii.  283  ;  iv.  793  (Fig.)  ; 
vi.  338;  vii,  292,  297  (Fig.) 

encysted,  of  Nelaton,  viii.  335 

histogenesis  of,  vii.  297 

in  the  etiology  of  cirrhosis,  ii.  175 

infiltrated,  of  Nelaton,  viii.  335 

miliary,  vii.  293  (Pig.) 
in  the  kidney,  vii.  362 

mucous,  vi.  723 

of  the  liver,  iv.  576 
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Tubercle  (continued) : 

Tuberculosis  (continued) : 

Tumor  (continued) : 

of  the  spleen,  vi.  604 

peritoneal,  v.  611  ;  vii.  309  (Fig.) 

homologous,  iii.  401 

painful,  of  the  skin,  v.  169 

possible  transmission  of,  by  vac- 

infectious, iv.  17 

solitary,  in  the  kidney,  vii.  363 

cination,  vii.  541 

intracranial,  i.  668  ;  viii.  318.    See 

Tubercle  bacillus,   ii.   283  ;  iv.   793 

prevention  of  infection,  vii.  318 

also  Brain,  tumors  of  tlie. 

(Fig.)  ;  vi.  338  ;  vii.  393,  397 

pulmonary,    v.     660.       See    also 

irritation  hypothesis  of  origin   of. 

(Fig.) 

Phthim. 

iii.  405 

cannot  grow  outside  of  the  body. 

influence  of  race  and  nationality 

lymph- vessels  in,  iii.  402 

ii.  193 

upon,  viii.  431 

malignancy  of,  iii.  407 

in  urine,  vii.  440 

pathology,  vii.  298 

malignant,     electrolysis     in     the 

staining  of,  iv.  764  ;  vi.  333 

renal,  i.  19  ;  iv.  296,  306  ;  vii.  261, 

treatment  of,  ii.  657 

Tubercular  and  cerebro-spinal  men- 

306  (Fig.) 

metastasis  of,  iii.  404 

ineitis,   differential    diagnosis 

splenic,  i.  21 

Miiller's  law  of,  iii.  401 

of;ii.  48 

symptomatology    and    treatment. 

multiple,  iii.  403 

Tubercular  and  syphilitic  disease  of 

vii.  314* 

muscular,  v.  58 

■   the  kidney,  vii.  361*  (Fig.) 

synovial,  viii.  333 

nerves  in,  iii.  403 

Tubercular  disease  of  glands  ;  scro- 

treatment of,  vii.  317 

of    the    bladder,  removal  of,   by 

fula,  vii.  374* 

uterine,  pathology,  vii.  306 

suprapubic  operation,  viii.  505 

Tubercular  phthisis,  v.  660 

Tuberculum  acusticum,  viii.  178 

of   the  brain,   i.   668 ;    viii.   218. 

Tubercular  troubles,  climates  suit- 

anterius of  the  optic  thalamus,  vii. 

See  also  Brain,  tumors  of  fhe. 

able  for  the  treatment  of,  iii. 

49  (Fig.) 

of    the  connective  tissue:    cylin- 

533 

medium    of    the  optic  thalamus. 

droma,  ii.  351  (Fig.) 

Tubercular  tumor  of  the  brain,  diag- 

vii. 49  (Fig.) 

of  the  cornea,  ii.  301 

nosis  of,  i.  679 

septi,  V.  211 

of  the  diaphragm,  ii.  431 

Tuberculosis — 

Tubes,  drainage,  viii.  3 

of  the  Eustachian  tube,  ii.  731 

acute  general,  ophthalmoscopic  ap- 

intubation, iv.  430 

of  the  external  auditory  canal,  di- 

pearances in,  V.  319 

tracheal,  vii.  174  (Fig.) 

agnosis  of,  ii.  612 

acute  miliary,  vii.  310 

Tubo-abdominal  pregnancy,  ii.  775 

of  the  frontal  sinuses,  iii.  262  (Fig.) 

and  scrofula,  pathological  identity 

Tubo-ovarian  pregnancy,  ii.  775 

of  the  intestine,  i.  21 

of,  viii.  340 

Tubo-tympanal  canal,  ii.  571 

of  the  joints,  viii.  345 

articular,  viii.  335,  339 

Tubules,  seminal,  vii.  38  (Fig.) 

of  the  omentum,  i.  22 

aural,  vii.  370 

Tubulus  spiralis  modioli,  ii.  563 

of  the  pharynx,  v.  636 

bacillus  of,  ii.  283  ;  iv.  793  (Fig.) ; 

Tufnell's  treatment,   v.  305 

of  the  skin,  colloid,  ii.  233 

vi.  338  ;  vii.  393,  397  (Fig.) 

Tulip-tree,  iv.  618 

of  the  spinal  cord,  vi.  589 

climatic  treatment  of,  vii.  318 

TuUy's  powder,  v.  335 

and  chronic  myelitis,  diagnosis. 

complicating  whooping-cough,  vii. 

Tumeur  perWe,  ii.  137 

viii.  490 

752 

Tumor  albus,  viii.  333 

organoid,  iii.  401 

degrees  of  virulence  of  the  virus. 

Tumor    capitis    sanguineus    neona- 

prognosis of,  iii.  407 

vii.  308 

torum,  ii.  30 

recurrence  of,  iii.  405 

dietetic  treatment  of,  vii.  319 

Tumor  or  tumors,  iii.  400  (Fig.) 

retrogressive  changes  in,  iii.  404 

general  symptoms  of,  vii.  315 

abdominal,  i.  15 

shapes  of,  iii.  403  (Fig.) 

generalization  of,  by  means  of  the 

acute  splenic,  vi.  600 

teratoid,  iii.  401 

sputum,  vii.  309 

an  inflammatory  symptom,  iv.  33 

treatment  of,  vii.  331 

genito-urinary,  source  of  infection, 

aspiration  in  the  diagnosis  of,  i. 

varieties  of,  iii.  401 

vii.  310 

391 

Virchow's  classification  of,  iii.  401 

glandular,  vii.  274,  307 

benign,  iii.  407 

Tunica  albuginea  of  the  ovary,  v.  434 

hepatic,  pathology,  vii.  306 

blood-vessels  in,  iii.  402 

alb\iginea  testis,  vii.  28 

historical  sketch,  vii.  379* 

cartilaginous,  ii.  688  (Fig.) 

cellulosa  of  the  small  intestine,  iv. 

hygienic  treatment  of,  vii.  319 

cavernous,  definition  of,  iii.  401 

167 

in  armies,  i.  339 

cell-forms  in,  iii.  403 

fibrosa  of  the  Graafian  follicle,  v. 

in  the  etiology  of  choroiditis,  ii.  153 

cerebral,  i.  668*  ;   viii.  318.      See 

434 

of  infantile  diarrhoea,  ii.  437 

also  Brain,  tumors  of  the. 

of  the  small  intestine,  iv.  167 

in  the  lower  animals,  vii.  313  (Fig.) 

changes  in  tissues  caused  by,  iii. 

granulosa  of  the  Graafian  follicle. 

in  the  West  Indies,  vii.  738 

404 

V.  437  (Fig.) 

individual  powers  of  resistance  to, 

cholesteatoma,  ii.  135 

media  of  the  eye,  iv.  214  (Fig.) 

vii.  308 

chronic  splenic,  vi.  601 

mucosa  of  the  small  intestine,  iv. 

infectious  nature  of,  vii.  311 

classification  of,  iii.  400  ;  vii.  330 

167  (Fig.) 

intestinal,  pathology,  vii.  303 

cystic,  ii.  353 

muscularis  of  the  small  intestine. 

laryngeal,  iv.  437 

diagnosis  of,  vii.  338 

iv.  167 

as  a  cause  of  stenosis,  iv.  433 

effects  of,  upon  the  organism,  iii. 

nervosa  of  the  small  intestine,  iv. 

tracheotomy  in,  vii.  164 

405 

167 

medicinal  treatment  of,  vii.  330 

electrolysis  in  the  treatment  of,  ii. 

propria  of  the  Graafian  follicle,  v. 

meningeal,  iv.  715*.     See  Menin- 

657 

434 

gitis,  tubercular. 

embryo-plastic,  vi.  387 

serosa  of  the  small  intestine,  iv.  167 

mode  of  entrance  of  bacilli,  vii.  308 

erectile,  i.  329  (Fig.) ;  v.  101 

submucosa  of  the  small  intestine, 

of  bone,  i.  605  ;  v.  384 

etiology  of,  iii.  405 

iv.  167 

of  the  bile-ducts,  vii.  306 

fsecal,  i.  31 

uvea,  iv.  214  (Fig.) 

of  the  kidney,  i.  19  ;  iv.  396,  306  ; 

fatty,  iv.  506 

vaginalis  testis,  vii.  88 

vii.  261,  306 

flbro-plastic,  vi.  387 

accumulation  of  fluid  within,  iii. 

of  the  omentum,  i.  22 

forms  of,  iii.  403 

725  (Fig.) 

of  the  pancreas,  v.  486 

gelatinous,  ii.  333 

encysted  hernia  of,  iii.  391 

of  the  pelvic  peritoneum,  v.  550 

germinal  theory  of  origin  of,  iii. 

excision  of,  for  hydrocele,  iii.  733 

of  the  skin,  vi.  356 

406 

hydrocele  of,  iii.  727 

of  the  spleen,  i.  21 

gland-tissue,  i.  77  (Fig.) 

vasculosa  of  the  eye,  iv.  214  (Fig.) 

of  the  testes,  iii.  313 

growth  of,  iii.  403 

Tunicin,  iii.  256 

of  the  tongue,  vii.  108,  116 

gummatous,  iii.  410 

Tuning-forks,  vii.  333*  (Fig.) 

of  the  tonsils,  vii.  149 

heredity  in  the  etiology  of,  iii.  406 

registering  vibrations  of,  ilL   537 

of  the  veins,  i.  596 

heterologous,  iii.  401 

^     .(^'s-l.o 

pathology,  vii.  291* 

histoid,  iii.  401 

Turacm,  u.  348 
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Turacoverdin,  ii.  248 
Turbinated  bodies,  v.  310  (Fig.) 

hypertrophy  of,  in  nasal  catarrh, 
ii.  2 
Turbinated  cirrhosis,  viii.  256,  263 
Turco,  facial  type  of,  iii.  2  (Pig.) 
Turgenieff,  brain-weight  of,  viii.  163 
Turkey  colocynth,  ii.  234 
Turkey-galls,  v.  253 
Turmeric,  ii.  849  ;  iii,  330 

starch,  vi.  620  (Fig.) 
Turnera  aphrodisiaca,  ii.  355 

diffusa,  ii.  355 
Turnip,  Indian,  vii.  333* 
Turnip  polypore,  iii.  280  (Fig.) 
Turn  of  life,  ii.  73 
Turn-table,  iii.  685  (Fig.) 
Turpentine,  vii.  333*  _ 

antidotal  value  of,  i.  242 

as  a  diuretic,  ii.  523 

as  an  expectorant,  ii.  767 

Canada,  vii.  334 

Chian,  iv.  669 

germicidal  action  of,  iii.  386 

Venetian,  vii.  334 
Turpeth  mineral,  iv.  742 
Tuscarora  Acid  Springs,  iv.  695 
Tussilago  farfara,  ii.  58,  350 
Tussis  convulsiva,  vii.  749 

farina,  vii.  749 

quinta,  vii.  749 

stomachalis,  vii.  749 

strangulans,  vii.  749 
'Tweenbrain,  viii.  132 
Twelfth  nerve,  ii.  831  ;  iii.  796  (Fig.) 
Twin  births  as  a  cause  of  dystocia, 

iv.  340  (Fig.) 
Twin  pregnancy,  vi.  5 
Two-hand  deaf-and-dumb  alphabet, 

ii.  897  (Fig.) 
Tylophora  asthmatica,  iii.  610  ;  v.  725 
Tylosis,  vii.  109 

Tympanic  membrane,  abscess  of,  vii. 
344 

alterations  of  the,  vii.  343*  (Fig.) 

and  ossicles,  anatomy  of  the,  vii. 
334*  (Fig.) 

anomalies  of,  vii.  343 

appearance  of,  in   catarrhal  otitis 
media,  vii.  350 
In  suppurative  otitis  media,  vii. 
352 

arborescent  fibrous  structure,  vii. 
337 

blisters  on  the,  vii.  344 

blood-vessels  of,  vii.  337 

bulging  of,  vii.  346 

calcification  of,  vii.  345 

changes  of  form  in  the,  vii.  345 

cholesteatoma  of,  vii.  343 

cicatrices  of  the,  vii.  354 

collapse  of  the,  vii.  346 

color  of,  vii.  334 

congenital  anomalies  of,  vii.  343 

congestion  of,  vii.  344 

corpuscles  of,  vii.  337 

dendritic  fibrous  structure,  vii.  337 

folds  of,  vii.  335 
enclosing  the  chorda  tympani, 
vii.  337 

geometric  divisions  of,  vii.  336 

granulations  on  the,  vii.  344 

handle  of  the  malleus,  vii.  335 

horny  growths  of  the,  vii.  343 

inclinations  of,  vii.  335 

inflammation  of,  vii.  347 

injuries  of,  vii.  348 

internal  or  mucous  layer,  vii.  337 

"  kneeing"  of  the,  vii.  345 


Tympanic  membrane  (continued) : 

layers  of,  vii.  334 

method  of  examining,  vii.  342 

middle  fibrous  layer,  vii.  337 

new-growths  on  the,  vii.  343 

nodular  growths  on  the,  vii.  343 

perforations  of,  vii.  346,  353 

polypi  of,  vii.  344,  354 

pouches  of,  vii.  341 

pyramid  of  light,  vii.  335 

retraction  of,  vii.  345 

rupture  of,  vii.  348 

segment  of  Rivinus,  vii.  336 

senile  changes  in  the,  vii.  344 

syphilitic  disease  of  the,  viii.  378 

tendinous  ring,  vii.  336 

terrace-like  changes  of  level  in,  vii. 
351 

traumatic  perforation  of,  vii.  348 

tubercles  in,  vii.  345 

ulcers  of,  vii.  344 
Tympanic  nerve,  ii.  339 
Tympanic  sounds,  ii.  82 
Tympanites,  i.  35  ;  ii.  457 

and  ovarian  cysts,  differential  di- 
agnosis, V.  435 

aspiration  for,  i.  391 

in  wounds  of  the  intestines,  iv.  193 

of  the  uterus,  i.  33 
Tympanitis,  vii.  847 
Tympanum,    anatomy   of,    iii.    589 
(Fig.) 

angiomata  in  the,  vii.  367 

auscultation  of  the,  ii.  592 

cancer  of  the,  vii.  370 

caries  and  necrosis  of,  ii.  607 

cholesteatoma  in ,  vii.  369 
and  keratosis  obturans,  analogy 
between,  viii.  106 

cysts  in  the,  vii.  370 

epithelioma  of,  vii.  371 

exostoses  in  the,  vii.  370 

fibromata  in  the,  vii.  367 

foreign  bodies  in  the,  vii.  357* 

hfemorrhage  into,  ii.  588 

intimate  pathological  relations  be- 
tween the  posterior  nares  and 
the  middle  ear,  vii.  859*  (Fig.) 

lymphatic  vessels  of  the,  viii.  890 

measurements  of,  vii.  659 

non-suppurative  inflammation  of, 
ii.  586 

polypi  in  the,  vii.  365 

presence  of  air  in  the,  as  a  sign  of 
live  birth,  vii.  364* 

purulent  inflammation  of,  ii.  591 

(Fig.) 
acute  eczema  occurring  in  the 
course  of,  viii.  104 
sarcoma  in  the,  vii.  371 
simulating  an  aural  polypus,  i. 
435 
syringing  of,  ii.  583  (Fig.) 
tumors  and  new-growths  in  the, 

vii.  365*  (Fig.) 
vascular  villi  in  the,  vii.  370 
Tyndall's  process,  v.  305 
Type-setters,  diseases  of,  v.  283 
Typhlitis,  i.  734 ;  iv.  184 

induced  by  constipation,  ii.  280 
Typhoid   bacillus,   ii.    283  ;  iv.   806 
(Fig.)  ;  vi.  337 
methods  of  staining,  iv.  765 
Typhoid  fever,  iii.  82*  (Fig.) 
anatomical  lesions,  iii.  87 
and  cerebrospinal  meningitis,  dif- 
ferential diagnosis  of,  ii.  48 
and  yellow  fever,  differential  di- 
agnosis, viii.  65 


Typhoid  fever  (continued) : 
antipyretics  in,  iii.  91 
association  of,  with  excrementitial 

filth,  iv.  759 
baths  in  the  treatment  of,  ii.  380  ; 

iii.  90 
bronchitis  in,  iii.  92 
changes  in  the  labyrinth  in,  i.  436 
cold  in  the  treatment  of,  ii.  230 ; 

iii.  90 
complications,  iii.  92 
convalescence,  iii.  93 
course  of,  iii.  85 
diarrhoea  in,  ii.  433 
diet  in,  iii.  89 
disinfection  in,  iii.  92 
drinks  in,  iii.  89 

epidemic  of,  at  Plymouth,  iii.  84 
epistaxis  in,  iii.  92 
etiology,  iii.  82 
exciting  causes,  iii.  83 
glandular  lesions,  iii.  87 
history,  iii.  83 
in  armies,  i.  339 
incubation,  iii.  85 
influence  of  race  and  nationality 

upon,  viii.  436 
intestinal  lesions,  iii.  87 
intestinal  stricture  resulting  from, 

iv.  154 
invasion,  iii.  86 
medicinal  treatment  of,  iii.  91 
mesenteric  glands  in,  iii.  89 
micro-organisms  in,   iii.   83 ;    iv. 

806  ;  vi.  387 
method  of  staining,  iv.  765 
morbid  anatomy  of,  iii.  87 
ophthalmoscopy  in,  v.  319 
pathology,  iii.  87 
Peyer's  patches  in,  iii.  88 
predisposing  causes,  iii.  83 
relapses,  iii.  93 
relation  of  soil  to,  vi.  498 
stages  of,  iii.  85 
symptoms,  iii.  85 
first  week  of,  iii.  86 
fourth  week  of,  iii.  86 
second  week  of,  iii.  86 
third  week  of,  iii.  86 
synonyms,  iii.  83 
thrombosis  in,  iii.  93 
transmission  of,  by  drinking  water, 

vii.  718 
treatment,  iii.  89 
ulcers  of  the  intestine  in,  iii.  88 
Typho-malarial  fever,  iii.  93* 
Typhomania,  iv.  49 
Typhotoxine,  vi.  65 
Typhus  abdominalis,  iii.   82*.     See 

also  Typhoid  fever . 
Typhus  exanthematica,  iii.  95*.     See 

also  Typhus  fever. 
Typhus  fever,  iii.  95 
and  relapsing,  differential  diagno- 
sis of,  iii.  75 
blindness  in,  i.  537 
causes,  iii.  95 
clinical  history,  iii.  97 
cold  bath  in,  ii.  231 
complications,  iii.  99 
contagiousness  of,  iii.  96 
diagnosis,  iii.  99 
digestive  symptoms  in,  iii.  98 
duration  of,  iii.  99 
eruption  of,  iii.  97 
facies  of,  iii.  97 
in  armies,  i.  329 
micrococcus  in,  ii.  383 
mode  of  invasion  of,  iii.  97 
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Typhus  fever  (continued)  : 

Ulcers  (continued)  : 

Umbilical  cord  (continued)  : 

nervous  symptoms  in,  iii.  99 

one-year,  i.  106 

development  of,  vii.  389 

ophthalmoscopy  in,  v.  319 

pathology,  vii.  378 

prolapse  of  the,  iv.  350  (Fig.) 

period  of  incubation,  iii.  96 

Pendjhe  and  Anam,  vii.  382 

short,  dystocia  from,  iv.  342 

prognosis,  iii.  100 

perforating,  i.  771 

structure  of,  at  birth,  vii.  388 

ptomaines  of,  vi.  65 

of  the  foot,  vi.  588  (Fig.) ; 

vii. 

Wharton's  jelly,  vii.  388 

pulse  in,  iii.  98 

381  ;  viii.  434 

Umbilical  hernia,  i.  12  ;  iii.  636 

respiratory  symptoms  in,  iii.  98 

prognosis  of,  vii.  382 

Umbilical  region,  i.  8  (Fig.) 

sequelae  of,  iii.  99 

rectal,  i.  275  ;  ii.  433  ;  vii.  378 

383 

Umbilical  ring,  i.  12 

skin  in,  iii.  97 

repair  of,  iii.  380  (Fig.) 

Umbilical  veins,  anomalies  of,  vii. 

stages  of,  iii.  99 

rodent,  i.  771 

611 

symptoms,  iii.  97 

scorbutic,  vii.  383 

Umbilical  vesicle,  viii.  73  (Fig.) 

treatment,  iii.  100 

septic,  vii.  370,  380 

Umbilical    vessels,   stenoses  of  the. 

urine  in,  iii.  98 

simple,  vii.  376,  378,  379 

vi.  22 

Typhus  icteroides,  viii.  65 

transformation  of,  into  epitheli- 

Umbilicus, appearance  of  the  peri- 

petechialis, ii.  37 

oma,  vii.  379,  380 

toneal  side  of,  V.  604 

recurrens,  iii.  70*.     See  also  Re- 

symptoms and  course,  vii.  37S 

Ume's   vaccine-scarificator,    vii.  518 

lapsing  feter. 

syphilitic,  vii.  377,  379,  380 

(Fig.) 

Tyrosin,  li.  467  ;  v.  259 

and  cancerous,  diagnosis  of, 

viii. 

Uncaria,  ii.  166 

in  urine,  vii.  435  (Fig.) 

377 

leaves  of,  a  source  of  gambir,  ii.  3 

microscopical   appearance   of,   iv. 

of  the  external  auditory  canal. 

Uncinate  gyrus,  olfactory  centre  in. 

803  (Fig.) 

viii.  377 

ii.  324 

Tyrosis,  vii.  284 

traumatic,  vii.  376 

Underwood  Spring,  viii.  556* 

Tyrotoxicon,  vi.  63 

treatment  of,  vii.  383 

"Undifferentiated  ovum,"  ii.  444 

Tyson,  glands  of,  ii.  172  ;  viii.  466 

amputation  and  resection. 

vii. 

Unguentum,  iv.  697.     See  also  Oint- 

387 

ment. 

choice  of  methods,  vii.  387 

lyttffi,  poisoning  by,  ii.  278 

Uffelmann's  test  for  hydrochloric 

constitutional  treatment,  vii 

388 

Uniforms  for  troops,  iii.  749  (Fig.) 

acid  in  the  stomach,  vi.  636 

dressings,  vii.  385 

Union,  delayed,  after  fracture,  iii. 

Ukiah  Vichy  Springs,  vii.  375* 

excision  and   cauterization, 

vii. 

342 

mceration,  vii.  375*  (Fig.) 

386 

vicious,  after  fracture,  iii.  242 

Ulcers,  vii.  375*  (Fig.) 

galvanism,  vii.  384 

Union  Spring,  Saratoga,  vi.  284 

Anam,  vii.  382 

incisions,  vii.  386 

United  States  Army  ration,  iii.  130 

aphthous,  of  the  tongue,  vii.  108 

Lister's  method,  vii.  385 

United  States,  deaf-mutes  in,  ii.  364 

cancerous  and  syphilitic,  diagnosis 

local  applications,  vii.  383 

history  of  yellow  fever  in,  viii.  42 

of,  viii.  277 

plastic  flap  operations,  vii.  387 

investigation  of  sudden  deaths  in. 

catarrhal,  vii.  377 

relaxing  sutures,  vii.  385 

ii.  303 

chancroidal,  vii.  377,  379,  380 

skin- transportation,  vii.  387 

mal-riage  laws  in,  ii.  273 

chronic  dysenteric,  ii.  555  (Fig.) 

sponge-grafting,  vii.  387 

naval  medical  department,  v.  107 

classification  of,  vii.  375 

trophic,  vii.  377 

schools  for  deaf-mutes  in,  ii.  372 

complications  of,  vii.  '382 

tuberculous,  vii.  377,  379,  381 

United  States  Spring,  Saratoga,  vi. 

duodenal,  pain  in,  v.  455 

of  the  intestines,  vii.  304  (Fig.) 

284 

dysenteric,  ii.  550  (Fig.) 

of  the  tongue,  vii.  107,  116 

Universal  alopecia,  i.  134  (Fig.) 

electricity  in  the  treatment  of,  ii. 

of  the  tonsils,  vii.  149 

Universal  eczema,  ii.  636 

658 

typhoid,  vii.  378 

Unna's    comedo    expressor,   ii.    356 

embolic,  vii.  377 

varicose,  vii.  377,  380 

(Fig.) 

epitheliomatous    degeneration  of. 

Ulcus  ambustiforme,  ii.  63 

gelatine,  ii.  93 

vii.  379,  380 

durum,  ii.  65 

Unsound  mind.     See  Insanity. 

etiology  of,  vii.  376 

rodens  of  the  eyelid,  ii.  786 

Upas  antiar,  iv.  503 

factitious  production  of,  iii.  60 

simplex,  ii.  61 

Upland  cotton,  ii.  311 

gastric,  vi.  645 

syriacum,  ii.  469 

Upson,  Henry  S.,    on   stammering,. 

and  carcinoma,  differential  diag- 

Ulmus americana,  ii.  665 

vi.  616 

nosis,  i.  18 

campestris,  ii.  666 

on  stuttering,  vi.  668 

and  dyspepsia,  differential  diag- 

pulva, ii.  665 

on  syringo-myelia,  viii.  513 

nosis  of,  ii.  459 

Ulna,  dislocation  of,  ii.  497  (Fig.) 

Urachus,  i.  13,  509 

as  a  cause  of  hsematemesis,  iii. 

dislocation  of  lower  end  of,  ii. 

499 

Uraemia,  vii.  391* 

447 

fracture  of,  iii.  247 

coma  in,  ii.  353 

clinical  history,  vi.  646 

upper  articular  end  of,  ii.  645  (Fig.) 

diarrhoea  in,  ii.  433 

diagnosis,  vi.  647 

Ulnar  arterv,   anomalies  of,  i. 

353 

Ursemic  coma  and  coal-gas  poison- 

etiology, vi.  645 

(Fig.)" 

ing,  diagnosis  of,  ii.  215 

frequency,  vi.  645 

compression  of,  i.  358 

Uraemic  dropsy,  ii.  535 

pathogenesis,  vi.  645 

in  the  wrist,  i.  313 

Uranium  nitrate,  antiseptic  efficacy 

pathological  anatomy,  vi.  645 

in  the  forearm,  i.  313 

of,  i.  254 

prognosis,  vi.  647 

ligature  of,  i.  313  (Pig.) 

Urari  uva,  ii.  348 

treatment,  vi.  647 

in  the  wrist,  i.  315  (Fig.) 

Uraroga  ipecacuanha,  iv.  207 

hsemorrhagic,  vii.  377 

Ulnar  nerve  in  the  arm,  i.  308 

Urate    of    ammonia,    microscopical 

idiopathic,  vii.  376,  378,  379 

in  the  forearm,  i.  312 

appearance  of,  iv.  802  (Fig.) 

intestinal  catarrhal,  iv.  180 

in  the  hand,  i.  317 

of  soda,  microscopical  appearance 

following  burns,  vii.  382 

in  the  wrist,  i.  313 

of,  iv.  801- (Fig.) 

stricture  resulting  from,  iv.  154 

Ulnaris  quinti  muscle,  v.  47 

Urates,  calculi  formed  of,  ii.  258 

linear,  vii.  378 

Ulno-carpus  muscle,  v.  46 

deposit  of.  vii.  437  (Fig.) 

mercurial,  vii.  377 

Ulothrix,  reproduction  of,  viii. 

442 

Urceola  esculenta,  i.  751 

neoplastic,  vii.  377,  379,  381 

(Fig.) 

Urea,  iii.  371  ;  vii.  410 

of  the  cornea,  ii.  398 

"Ultzmann's  test  for  bile-pigments  in 

decomposition  of,  vi.  Ill 

of  the  Eustachian  tube,  ii.  731 

urine,  vii.  434 

estimation  of,  vii.  410  (Fig.) 

of  the  eyelid,  ii.  786 

Umbelliferaj,  i.  233  ;  iii.  613 

formation  of,  v.  258 

of  the  tongue,   vii.   107,  109,   111, 

Umbelliferone,  iii.  287 

in  drinking  water,  vii.  702 

116,  117 

Umbilical  cord,  vii.  388*  (Fig.) 

in  the  blood-plasma,  i.  554 

of  the  vulva,  vii.  693 

anomalies  of  the,  vi.  33 

relation  of,  to  uric  acid,  iii.  371 
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Ureters,  viil.  556*  (Fig.) 

calculi  in  the,  ii.  257  ;  viii.  559 
catheterization  of,  Iv.  300 
congenital  malformations  of,  viii. 

561 
inflammation  of,  viii.  560 
lymphatic  vessels  of,  viii.  399 
measurements  of,  vii.  658 
new-growths  of,  viii.  561 
rupture  of,  viii.  560 
Ureteritis,  viii.  560 
Uretero-vaginal  fistulse,  viii.  581 
Urethane,  vii.  392* 

hypnotic  action  of,  iii.  787 
Urethra,  acute  inflammation  of,  iii. 
355 
calculi  of,  ii.  257 
catarrh   of  posterior    portion    of, 

neuroses  following,  iii.  317 
chancre  of,  ii.  68 
congenital  occlusion  of,  v.  563 
double,  V.  563 

female,  i.  517  (Fig.)  ;  vii.  690 
atresia  of,  i.  517 
button-hole  operation  on,  1.  518 

(Fig.) 
caruncle  of,  vii.  693 
displacements  of,  i.  519  (Fig.) 
examination  of ,  i.  517  (Fig.) 
general  dilatation  of,  i.  518 
neoplasms  of,  i.  520  (Fig.) 
partial  dilatation  of,  i.  519 
prolapse  of  mucous  membrane 

of,  vii.  693 
rapid  dilatation  of,  i.  526 
stricture  of,  i.  519 
foreign  bodies  in,  i.  521 
hypersesthesia  of,  a  cause  of  impo- 
tence, iv.  4 
impacted  calculus  in,  vii.  393* 
imperforate,  v.  562 
inflammation  of  cellular  tissue  sur- 
rounding, ii.  18 
lymphatic  vessels  of,  viii.  397  (Fig.) 
malformations  of,  i.  517 
medication  of,  iv.  688 
membranous  portion  of,  v.  590 
mode  of  passing  a  sound  through, 

iv.  524 
narrowness  of  the  meatus,  v.  562 
neuralgia  of,  i.  521 
organic  stricture  of  the,  vii.  394 
prostatic,  vi.  39 
retrograde  catheterization  of,  viii. 

505 
sarcoma  of,  i.  520 
shot-wounds  of  the,  viii.  6 
spasmodic  stricture  of  the,  vii.  393 
stricture  of  the,  vii.  393* 
abscess  following,  vii.  403 
at  the  meatus,  vii.  395 
causation,  vii.  396 
diagnosis,  vii.  395 
disqualifying  for  enlistment,  ii. 

751 
electrolysis  in  the  treatment  of, 

ii.  657  ;  vii.  401 
extravasation  following,  vii.  402 
fistula  following,  vii.  402 
in  women,  i.  519 
of  large  calibre,  vii.  395 
organic,  vii.  894 
prognosis,  vii.  396 
retention  from,  vii.  403 
situation,  vii.  396 
spasmodic,  vii.  898 
symptoms,  vii.  895 
traumatic,  vii.  394 
treatment,  vii.  395 


Urethral  arthritis,  vi.  214 
Urethritis,  iii.  355*.     See  also  Oonor- 
rhaa. 
in  women,  i.  519  ;  iii.  369  ;  vii.  591 
Urethrocele,  i.  519 
Urethroscope,  ii.  659  (Fig.) 
Urethrotomy,  combined  internal  and 
external,  vii.  401 
external,  vii.  400 
internal,  vii.  399 
Urethro-vaginal  fistulse,  viii.  581 
Urginea  maritime,  vi.  615  (Fig.) 
Uric  acid,  iii.  871  ;  vii.  413  (Fig.) 
and  urates  in  the  new-born,  iv.  11 
calculi,  ii.  358 

crystals  in  urine,  vii.  436  (Fig.) 
diathesis,  iv.  509 
gravel,  iii.  384 

microscopical  appearances  of,  iv. 
801  (Pig.) 
Urinals,  care  of,  vi.  430 
Urinary  concretions,  ii.  257  ;  iii.  883 
Urinary  glands,  derived  from  coelom, 

ii.  223 
Urinary  passages,  diseases  of,  water 

treatment  of,  i.  464 
Urination,  difficult,  ii.  561  ;  vi.  774 
Urine,  vii.  403*  (Fig.) 
acetone  in,  vii.  432 
acid  albumen  in,  vii.  421 
acid  fermentation  of,  vii.  408 
acidity  of,  vii.  407 
albumen  in,  vii.  421 
quantitative  estimation   of,    vii. 

424 
significance  of,  vii.  424 
alcapton  in,  vii.  439 
alkali  albumen  in,  vii.  421 
alkaline  fermentation  of,  vii.  408 
alkaline  phosphates  in,  vii.  418 
alteration  of ,  causing  cystitis,  i.511 
ammonia  in,  vii.  430 
aromatic  ethereal  sulphates  in,  vii. 

415,  419 
bacteria  in,  vii.  440 
bile  constituents  in,  vii.  434 
biliary  salts  in,  vii.  434 
blood-corpuscles  found  in  the,  iv. 

798  (Fig.)     , 
bloody,  iii.  455  ;  iv.  811  ;  vii.  436 
calcium  in,  vii.  430 
cancer  cells  in,  vii.  441 
carbolic  acid  in,  vii.  415 
casts  in  the,  iv.  798  (Fig.) ;  vii.  489 
changes  in,  in  tubercular   disease 

of  the  kidney,  vii.  262 
characters  of,  in  epilepsy,  ii.  703 
chemical  composition  of,  vii.  409 
chemical  reaction  of,  vii.  407 
clinical  significance  of  variations 
in  the,  vii.  409 
cholesterine  in,  vii.  434 
chylous,  vii.  435 
color  of,  vii.  405 
condition  of,  in  cholera,  ii.  129 
in  chorea,  ii.  139 
in  diabetes  mellitus,  ii.  419 
in  enlarged  prostate,  vi.  46 
consistence  of,  vii.  404 
constituents  of,  normal,  vii.  409 

pathological,  vii.  421 
creatin  in,  vii.  415 
creatinin  in,  vii.  415 
cresol  in,  vii.  415 
cystin  in,  vii.  435,  487 
diacetic  acid  in,   clinical    signifi- 
cance of,  vii.  433 
detection    of,   in   drinking-water, 
vii.  703 


Urine  (continued)  : 
dextrose  in,  vii.  428 
earthy  phosphates  in,  vii.  418 
echinoccus  hooks  in,  vii.  441 
eggs  of  distoma  haimatobium  in, 

vii.  441 
entozoa  in,  vii.  441 
epithelium  in  the,  iv.  797  (Fig.) ; 

vii.  439  ;  viii.  557  (Fig.) 
estimation  of  urea  in,  vii.  410 

of  uric  acid  in,  vii.  418 
examination   of,   in   pyelitis,   viii. 

557  (Fig.) 
excretion    of,   efiects  of    exercise 

upon,  ii.  758 
extravasation  of,  vii.  403 
anatomical  study  of  course  pur- 
sued in,  i.  10 
fat  in,  vii.  434 
fatty  acids  and  their  derivations  in, 

vii.  415 
fibrin  in,  vii.  431 
fruit-sugar  in,  vii.  428 
fungi  in  the,  iv.  800  (Fig.) 
general  characteristics  of,  vii.  403 
glucose  in,  vii.  428 
glycerine  phosphate  in,  vii.  418 
gonococcus  in,  vii.  440 
gonorrhoeal  thread  in  the,  vii.  405 
grape-sugar  in,  vii.  428 
hsemoglobin  in,  vii.  421,  427 
hemi-albuminose  in,  vii.  426 
hemipeptone  in,  vii.  431 
history  of  analysis  of,  vii.  403 
hypoxanthin  in,  vii.  414 
incontinence  of,  ii.  697  ;  iv.  810 
excited  by  the  noise  of  bagpipes, 

iv.  2 
indogen  in,  vii.  416 
indol  in,  vii.  415 

infiltration  of  scrotum  by,  iii.  308 
inorganic  constituents  of,  vii.  417 
inosite  in,  vii.  428 
iron  in,  vii.  421 
lactic  acid  in,  vii.  415 
lactose  in,  vii.  428 
lardacein  in,  vii.  481 
larval  .forms  of  filaria  sanguinis 

hominis  in,  vii.  441 
leucin  in,  vii.  435 
levulose  in,  vii.  438 
lymphous,  vii.  435 
magnesium  in,  vii.  430 
metals  found  in,  Vii.  420 
methsemoglobin  in,  vii.  437 
microscopical  examination  of,  iv. 

797  (Fig.) 
milk-sugar  in,  vii.  438 
mucin  in,  vii.  431 
muscle-sugar  in,  vii.  488 
nitrogenous  bodies  excreted  in  the, 

V.  257 
normal  acidity  of  the,  i.  59 
normal  constituents  of,  vii.  409 
normal  pigment  of,  vii.  416 
odor  of,  vii.  405 

oxalate  of  lime  sediment,  vii.  438 
oxalic  acid  in,  vii.  415 
oxaluric  acid  in,  vii.  415 
oxyhaemoglobin  in,  vii.  426 
paraglobulin  in,  vii.  421 
parapeptone  in,  vii.  421 
peptone  in,  vii.  421 
phenol  in,  vii.  415 
phosphates  in,  vii.  418 
phosphoric  acid  in,  vii.  418 
potassium  in,  vii.  420 
preservation  of,  vii.  441 
propeptone  in,  vii.  421 
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Urine  (continued) : 

Ursone,  i.  483 

Uterus,  cervix  (continued)  : 

pus  in  the,  iv.  798  (Fi?.),  813  :  vii. 

Urticaria,  vii.  441* 

papillary  erosions,  vii.  486 

439 

and  eczema,  differential  diagnosis 

senile  atrophy,  vii.  473 

pyrocatecbin  in,  vii.  415 

of,  ii.  634 

stenosis  of,  vii.  477 

quantity  of,  vii.  404 

bullosa,  vii.  441 

syphilitic  ulceration  of,  vii.  476 

reaction  of,  vii.  407 

causes,  vii.  442 

ulceration  of,  vii.  476 

remedies  to  increase  secretion  of, 

diagnosis,  vii.  443 

chancre  of,  ii.  63 

ii.  530 

feigned,  iii.  60 

changes  in,  during  pregnancy,  ii. 

retention  of,  after  circumcision,  ii. 

giant,  vii.  441 

392 

174 

heemorrhagica,  vii.  441 

congenital  malformations  of  the, 

aspiration  in,  i.  390 

papulosa,  vii.  441 

vii.  463*  (Fig.) 

dystocia  from,  iv.  340 

pathology,  vii.  443 

abnormal   communications,  vii. 

from  stricture,  treatment,  vii.  403 

pigmentosa,  vii.  443* 

473 

in  cystitis,  i.  512 

treatment,  vii.  442 

abnormal  plication  of  the  cervi- 

saccharine, ii.  416 

tuberosa,  vii.  441 

cal  cavity,  vii.  473 

saccharomyces  urinse,  vii.  440 

Ustilago,  vii.  443* 

absence,  vii.  463 

sarcin  in,  vii.  414 

maidis  or  maydis,  ii.  301,  717  j  iii. 

absence  or  atrophy  of  the  cervix, 

scatol  in,  vii.  415 

365  ;  vii.  443 

vii.  465 

schizomycetes  in,  vii.  440 

Uterine  dilators,  vii.  448,  478  (Fig.) 

atrophy,  vii.  464 

secretion  of,  iv.  271  ;  vi.  377 

repositor,  vii.  453  (Fig.) 

classification  and  nomenclature. 

conditions    which    modify,    in 

supporter,  Banning's,  v.  372  (Fig.). 

vii.  463 

health  and  in  disease,  ii.  530 

See  also  Pessaries. 

double-mouthed  uterus,  vii.  473 

effects  of  fasting  upon,  iii.  40 

Uterus,  absence  of  the,  vii.  463 

double  uterus,  vii.  470 

in  cliildhood,  ii.  94 

adenoma  of,  vii.  496  (Fig.) 

faulty  development  of  the  uterus, 

in  tlie  new-born,  iv.  11 

anatomy  of,  vii.  563  (Fig.) 

vii.  472 

sediments  in,  iv.  797  (Fig.) ;  vii.  436 

and    adnexa,    diseases    of,    water 

general  etiology,  vii.  463 

preservation  of,  vii.  441 

treatment  of,  i.  464 

hernia  uteri,  vii.  473 

serum-albumen  in,  vii.  431 

anteflexion  of,  vii.  447 

obliquity  of  the  uterus,  vii.  473 

serum-globulin  in,  vii.  431 

anteversion  of,  vii.  446 

one-horned  uterus,  vii.  466 

sodium  in,  vii.  420 

pessaries  for,  v.  617  (Fig.) 

premature  uterine  development, 

sodium  chloride  in,  vii.  417 

anvil-shaped,  vii.  468  (Fig.) 

vii.  473 

solids  of  the,  vii.  406 

arbor  vitte,  vii.  566 

two-chambered  uterus,  vii.  469 

specific  gravity  of,  vii.  406 

bicornis,  vii.  467  (Fig.) 

two-horned  uterus,  vii.  467 

spectrum  of,  vi.  530  (Fig.) 

biforis,  vii.  473  (Fig.) 

congenital  malpositions  of,  vii.  473 

spermatozoids  in,  vii.  440 

bilocularis,  vii.  469  (Fig.) 

constriction   ring,  as    an   impedi- 

succinic acid  in,  vii.  415 

broad  ligament,  vii.  564 

ment  to  version,  vii.  633  (Fig.) 

sugar  in,  vii.  438 

carcinoma  of,  i.  23  ;  vii.  497  (Fig.)  ; 

curetting  the,  vii.  485,  487 

clinical  signiticance  of,  vii.  433 

viii.  561 

cyli-ndrical  epithelium  of,   i.   775 

tests  for,  vii.  439 

amputation  of  cervix  in,  vii.  498 

(Fig.) 

sulphates  in,  vii.  419 

diagnosis,  vii.  498 

development  of,  vii.  463 

sulphur  compounds  in  the,  v.  363 

duration,  vii.  498 

didelphys,  vii.  470  (Fig.) 

sulphuric  acid  in,  vii.  419 

etiology,  vii.  497 

diseases  of  the,  during  pregnancy. 

suppression  of,  in  a  case  of  chlo- 

extirpation of,  vii.  499 

vi.  18 

rosis,  ii.  107 

prognosis,  vii.  498 

headache  in,  iii.  517 

syntonin  in,  vii.  421 

result  of  operation  for,  vii.  499 

displacements  of,  vii.  443*  (Fig.) 

tailed  cells  in  the,  not  diagnostic 

symptoms,  vii.  498 

Alexander's  operation  for,  vii. 

of  pyelitis,  viii.  558 

treatment,  vii.  498 

455,  459 

tests  for  albumen,  vii.  421 

cauliflower  excrescence  of,  i.  775 

anatomical    considerations,   vii. 

sugar,  vii.  439 

(Fig.) 

444 

transparency  of,  vii.  405 

cavity  of,  vii.  565 

and  engorgements,  electricity  in. 

triple  phosphate  deposit  in,  vii.  438 

cervical  sympathetic  ganglion,  viii. 

ii.  654 

tubercle-bacillus  in,  vii.  440 

513 

anteflexion,  vii.  447 

tyrosin  in,  vii.  435 

cervix,  vii.  566 

anteversion,  vii.  446 

urates  in,  vii.  437 

abnormal  plication  in  cavity  of 

as  a  cause  of  dystocia,  iv.  331 

uric  acid  deposit  in,  vii.  436 

the,  vii.  473  (Pig.) 

classification  of,  vii.  445 

urobilin  in,  vii.  416 

abrasions  of,  vii.  477 

congenital,  vii.  473 

urochrome  in,  vii.  416 

absence  or  atrophy  of,  vii.  465 

during  pregnancy,  vi.  16  (Fig.) 

uroglaucin  in,  vii.  417 

amputation    of,    vii.    476,    499 

historical  review,  vii.  443 

uroxanthin  in,  vii.  416 

(Fig.) 

hysterorrhaphy,  vii.  455 

urrhodin  in,  vii.  417 

atrophy,  vii.  473 

in    diseases    of    the    Fallopian 

variations  in  quantity  of,  in  hys- 

carcinoma of,  vii.  497  ;  viii.  561 

tubes,  iii.  39 

teria,  iii.  809 

chancroid  of,  vii.  476 

pessaries  in,  v.  613 

xanthin  group  of  organic  bodies 

dilatation  of,  vii.  477 

postural  treatment  of  retrover- 

in, vii.  413 

discission  of,  vii.  478 

sion,  vii.  453 

xanthin  in,  vii.  414 

diseases  and  injuries  of,  vii.  478* 

preliminary  considerations,  vii. 

yeast  fungus  in,  vii.  440 

(Fig.) 

443 

Urine  indican,  vii.  416 

divulsion  of,  vii.  478 

retroflexion  with  adhesions,  vii. 

Urinometers,  vii.  406  (Fig.) 

elongation  of,  vii.  474 

456 

Urobilin,  i.  499  ;  vii.  416 

elongation  of  infra-vaginal  por- 

retroversion and  retroflexion,  vii. 

Urochrome,  vii.  416 

tion,  vii.  475 

450 

Urocyst.     See  Bladder. 

elongation  of  supra-vaginal  por- 

shortening   of    the  round  liga- 

Urogenital    ducts,     derived     from 

tion  of,  vii.  476 

ments,  vii.  455,  459 

coelom,  ii.  333 

enchondroma  of,  vii.  500 

Sims's  operation  for  anteflexion. 

Urogenital  fold,  development  of  the. 

follicular  erosions,  vii.  486 

vii.  449 

iii.  178  (Fig.) 

granular  erosions  of,  vii.  486 

treatment,  vii.  446 

Uroglaucin,  vii.  417 

hypertrophy,  vii.  474 

ventral  fixation,  vii.  455 

Urostealith,  calculi  of,  ii.  359 

injuries  of,  vii.  477 

double,  vii.  470  (Fig.) 
double-mouthed,  vii.  473  (Fig.) 

Uroxanthin,  vii.  416 

laceration  of,  vii.  478 

Urrhodin,  vii.  417 

ovula  Nabotlii,  vii.  486 

duplex,  vii.  470  (Fig.) 
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Uterus  (continued)  : 
during  menstruation,  iv.  736 
dysmenorrhcEa  in  affections  of,  ii. 

557 
endometritis,  vii.  481*  (Fig.) 
enlargement  of,   in    extra-uterine 

pregnancy,  ii.  777 
epitlielioma  of  the  cervix,  viii.  561* 
examination  of,  iii.  417 
extirpation  of,  for  malignant  dis- 
ease, vii.  499 
fibro-cysts  of,  1.  23 
and  ovarian    cysts,   differential 
diagnosis,  v.  425 
fibroid  tumors  of,  i.  23 ;  vii.  500 
(Fig.) 
and  ovarian    cysts,   differential 

diagnosis,  v.  425 
as  a  cause  of  dystocia,  iv.  339 
diagnosis,  vii.  501 
electrolysis  in  the  treatment  of, 

ii.  657  ;  vii.  503 
etiology,  vii.  500 
prognosis,  vii.  501 
symptoms,  vii.  501 
treatment,  vii.  501 
fundus  of,  vii.  563 
glands  of,  vii.  567 
hernia  of,  vii.  473 
how  to  define  the  size  of,  by  palpa- 
tion, V.  273 
hyperplasia  of,  vii.  473 
in  early  life,  vii.  573 
in  old  age,  vii.  578 
incision  of,  iii.  811 
inertia  of,  as  a  cause  of  dystocia, 

Iv.  331 
inversion   of  the,  iv.  349  (Fig.)  ; 
vii.  488*  (Fig.) 
acute,  vii.  489 
chronic,  vii.  493 
complicated  with  a  polypus,  vii. 

498 
continued  elastic  pressure  in  the 

reduction  of,  vii.  494,  495 
dangers  of   rapid  reduction  of, 

vii.  494 
frequency,  vii.  488 
in  a  multipara,  independent  of 

polypus  or  tumor,  vii.  491 
varieties,  vii.  488 
involution  ;  subinvolution  ;  super- 
involution,  viii.  572* 
junction  of,  with  vagina,  vii.  563, 

564 
lacerated  cervix,   operations    for, 

vii.  156  (Fig.) 
ligaments   of  the,    vii.    459,    563 

(Fig.) 
lymphatic  vessels  of  the,  viii.  399 
lyra,  vii.  566 
malformations  of  the,  vii.  463  (Fig. ) 

as  a  cause  of  dystocia,  iv.  331 
massage  of,  iv.  667 
measurements  of,  vii.  564 
medication  of,  iv.  688 
mucosa  of,  ii.  389  ;  vii.  567 
regeneration  of,  post  partum,  ii. 
393 
muscular  layers,  vii.  567 
myoma  of,  v.  80  (Fig.) ;  vii.  500 

(Fig.) 
new-growths  of  the,  i.  23  ;  vii.  496* 
(Fig.) 
benign,  vii.  496,  500 
malignant,  vii.  497 
normal   position   of  the,   vii.  444 

(Fig.) ;  viii.  578 
obliquity  of,  vii.  473  (Fig.) 


Uterus  (continued) : 

one-horned,  vii.  466  (Fig.) 

OS,  vii.  565 
stenosis  of,  vii.  477 

palmse  plicatae,  vii.  566 

polypi  of,  vii.  496 

prolapse  of  the,  viii.  578* 
and  inversion  of,  diagnosis  be- 
tween, vii.  493 

removal  of,  iii.  799 

retraction  of,  as  an  impediment  to 
version,  vii.  638  (Fig.) 

retroflexion  of,  vii.  450 
with  adhesions,  vii.  456 

retroversion  of,  vii.  450 
pessaries  for,  v.  615  (Fig.) 
with  adhesions,  vii.  456 

rudimentary,  vii.  464  (Fig.) 

rugae  penniformes,  vii.  566 

rupture  of,  iv.  333  (Fig.) 

sarcoma  of,  vii.  500  (Fig.) 

scirrhous  carcinoma  of,  i.  778 

septus,  vii.  469  (Fig.) 

shape  of,  vii.  563 

squamous  epithelioma  of,  i.  775 

subinvolution  of,  viii.  574 

superinvolution  of,  viii.  577 
electricity  in,  ii.  654 

supports  of  the,  vii.  459,  563  (Fig.) 

sympathetic    nervous    supply   of, 
viii.  511 

syphilitic  disease  of  the,  vi.  736 

tuberculosis  of,  vii.  306  (Fig.) 

tumors  of  the,  i.  23  ;  vii.  496  (Pig.) 
removal  of,  iii.  811 

two-chambered,  vii.  469  (Fig.) 

two-horned,  vii.  467  (Fig.) 

tympanites  of,  i.  23 

unicornis,  vii.  466  (Fig.) 

wall  of,  vii.  567 
Utricle  of  membranous  labyrinth,  ii. 

563  (Fig.) 
Uva  ursi,  i.  482 

as  an  emmenagogue,  ii.  676 
Uveal  tract,  iv.  214  (Fig.) 

arteries  of,  iv.  215 

inflammations  of,  ii.  147 

microscopical  anatomy  of,  iv.  215 

nerves  of,  iv.  214 

veins  of,  iv.  215 
Uvula,  amputation  of,  vii.  505 

bifid,  vii.  507 

cleft  of,  ii.  179  (Fig.) 

diphtheria  of,  ii.  470 

elongation  of,  vii.  507 

malformations  of  the,  vii.  507 

new-gTOwths  of,  vii.  507 

relaxed,  vii.  504 
Uvula  and  soft  palate,  vii.  502*  (Fig.) 
Uvula  of  cerebellum,  viii.  127  (Fig.) 
Uvula  vesicm,  i.  508 
Uvulotomy,  vii.  505  (Fig.) 

among  the  Persians,  vii.  505 

haemorrhage  after,  vii.  506 

history  of,  vii.  505 

in  Iceland,  vii.  505 

painful  deglutition  after,  vii.  506 

performance  of,  vii.  505 


Vaccinal  erythema,  ii.  721 
Vaccination,   vi.  479,  483,  486  ;  vii. 
509*  (Fig.) 
action  of  dismfectants  on  the  con- 
tagion of  vaccine  lymph,  vii. 
548 
age  at  which  revaccination  should 

be  performed,  vii.  514 
age  for  primary,  vii.  516 


Vaccination  (continued) : 

alleged  increased  general  death-rate 
resulting  from,  vii.  558 

alleged  increased  liability  to  other 
diseases  caused  by,  vii.  558 

alleged  inefficacy  of,  vii.  556 

amount  of  lymph  obtainable  from 
one  heifer,  vii.  541 

and  small-pox,,  comparative  pro- 
tection afforded  by,  vii.  537 

animal,  vii.  537 

antisepsis  in,  vii.  548 

auto-vaccination,  vii.  575 

bibliography,  vii.  559 

bovine,  vii.  537 
collection  of  lymph,  vii.  545 
region  to  be  selected  for  inocula- 
tion, vii.  544 
regulations  of  German  govern- 
ment concerning,  vii.  548 
scarificator  for,  vii.  545 
technique  of,  vii.  543 

by  puncture,  vii.  517 

by  scarification,  vii.  517 

capillary  tubes,  vii.  547 

care  of  instruments,  vii.  519 

circumstances  calling  for  imme- 
diate, vii.  519 

compulsory,  vii.  558 

collection  of  lymph,  vii.  545 

conditions  upon  which  its  modify- 
ing power  depends,  vii.  529 

contested  points  in  relation  to,  vii. 
538 

crusts,  vii.  547 

cultivation  of  lymph,  vii.  551 

degeneration  of  vaccine,  vii.  543 

disinfection  in,  vii.  548 

displacement  of  mortality  as  an 
argument  against,  vii.  557 

dry  lymph  in  crusts,  vii.  547 
in  ivory  points,  vii.  545 
in  powder,  vii.  547 
on  quills,  vii.  547 

duration  of  protective  power  of, 
vii.  537 

effect  of  climate,  vii.  513 

effect  of,  upon  the  age-distribution 
of  the  mortality  from  small- 
pox, vii.  581 

extent  to  which  it  is  now  practised, 
vii.  519 

health  of  individual,  as  affecting, 
vii.  516 

history  of,  vii.  509 

human  and  bovine,  comparative 
results  of,  vii.  538 

instructions  of  Local  Government 
Board  concerning,  vii.  517 

instruments  employed,  vii.  518 

insusceptibility  to,  vii.  516 

ivory  points,  vii.  545 

laws  of  different  countries  relative 
to,  vii.  553 
of  the  United  States  relative  to, 
vii.  554 

methods  of,  vii.  517 

moist  lymph,  vii.  547 

morphology  of  vaccine  lymph,  and 
its  artificial  cultivation,  vii.  551 

necessity  of  revaccination,  vii.  514 

number  of  insertions,  vii.  516 

objections  against,  vii.  556 

opposition  to,  vii.  555 

protection  afforded  by,  vii.  513,  532 

quills,  vii.  547 

revaccination,  vii.  513 

statistics  of  results,  vii.  533 

technique  of,  vii.  516 
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Vaccination  (continued) : 
transmission  of  other  diseases  than 
vaccinia  by  means  of,  vii.  540, 
557 
vaccinization,  vii.  515 
Vaccinators,  vii.  518  (Pig.) 
Vaccinia,  ii.  318  ;  vii.  510     ' 
constitutional  symptoms  of,  vii.  511 
distribution  of,  vii.  510 
in  man,  vii.  513 
incubation  of,  vii.  510 
micrococcus  of,  ii.  283 
relation  of,  to  variola,  vii.  511 
spurious  eruptions,  vii.  511 
Vaccinium  canadense,  vii.  560 
corymbosum,  vii.  560 
macrocarpus,  vii.  560 
myrtillus,  vii.  560* 
oxycoccus,  vii.  560 
pennsylvanicum,  vii.  560 
vitis  Idsea,  vii.  560 
Vaccinization,  vii.  515 
Vadum,  viii.  159 

Vagina,  absence  of,  vii.  575  (Fig.) 
air-cysts  of  the,  vii.  583 
anatomy  of,  vii.  560 
and  uterus,  vii.  560*  (Pig.) 
accidents    following    operation 

for,  vii.  574,  579 
as  an  impediment  to  marriage, 

vii.  574 
atresia  of  the,  vii.  573*,  576  (Pig.) 
causes,  vii.  573,  577 
diagnosis,  vii.  578 
location,  vii.  576 
prognosis,  vii.  579 
symptoms,  vii.  573,  577 
treatment,  vii.  574,  578 
blood-vessels  of  the,  vii.  562 
cysts  of  the,  vii.  581* 
containing  air,  vii.  583* 
containing  fluid,  vii.  581 
carina,  vii.  561 
chancre  of,  ii.  63 
columns,  vii.  561 
communications    of,    with    other 

cavities,  vii.  580 
congenital  malformations  of  the, 
vii.  575*  (Pig.) 
abnormal  communications  with 

other  cavities,  vii.  580 
absence,  vii.  575 
atresia,  vii.  573,  576 
duplex  vagina,  vii.  580 
imperforate  hymen,  vii.  576 
infantile  vagina,  vii.  581 
inversions  of  the  mucous  mem- 
brane, vii.  581 
stenosis,  vii.  579 
varieties,  vii.  575 
development  of,  vii.  575 
duplex,  vii.  580  (Pig.) 
emphysema  of  the,  vii.  583 
examination  of,  iii.  416  (Pig.) 
fistul®  of,  viii.  580  (Fig.) 
fluid  cysts  of  the,  vii.  581 
fornix,  vii.  561 
glands  of  the,  vii.  563 
gonorrhoeal  inflammation  of,  vii. 

591 
infantile,  vii.  581 
inflammation  of,  vii.  590 
inversions   of   mucous  membrane 

of  the,  vii.  581 
lacerations  of,  during  labor,  iv.  348 
lymphatics,  vii.  563  ;  viii.  398 
measurements,  vii.  561,  658 
medication  of,  iv.  688 
mucous  membrane,  vii.  561 


Vagina  (continued) : 
ostium,  vii.  560 

removal  of  uterus  through,  iii.  804 
rugae,  vii.  562 
so-called  erectile  tissue  of  the,  vii. 

562 
spasmodic  constriction  of  the,  vii. 

587 
stenosis  of,  vii.  579 
subinvolution  of  the,  viii.  577 
syphilitic  disease  of  the,  vi.  736 
tampon  of  the,  vii.  584*  (Fig.) 
introduction  of,  vii.  584 
materials  for,  vii.  584 
removal  of,  vii.  585 
tamponade  of  the,  vii.  585 
venous  plexus  surrounding,  vii.  563 
wall,  vii.  562 
Vaginal  hernia,  iii.  627 
Vaginal  pregnancy,  ii.  775 
Vaginalitis,  iii.  726 
Vaginismus,  vii.  587*,  693 
intermittent,  vii.  588 
superior,  vii.  588 
Vaginitis,  vii.  590* 
emphysematosa,  vii.  583 
in  children,  vii.  590 
in  married  women,  vii.  591 
in  the  etiology  of  condyloma,  ii. 

261 
in  unmarried  women,  vii.  590 
specific,  vii.  591 
Vaginodynia,  vii.  587 
Vagus  group  of  cranial  nerves,  ii.  322 
Vagus  nerve,    ii.   329  (Fig.).      See 

Pneumogastric  nerve. 
Vahea,  a  source  of  caoutchouc,  i.  750 
Valentine's  section    knife,    iii.   666 

(Fig-) 
method,  v.  205 
Valerian,  vii.  595*  (Fig.) 
Valerianate  of  quinine,  ii.  166 

of  zinc,  viii.  76 
Valerianic  acid,  vii.  596 

germicidal  action  of,  iii.  337 
Valeric  acid,  vii.  596 
Valerin,  vii.  596 
Valerine,  i.  173* 
Valette's  forceps,  iii.  336  (Fig.) 

hernial  instrument,  iii.  638  (Pig.) 

method,  v.  205 
Valetudinaria,  iii.  700 
Valgum,  genu,  iv.  315*  (Fig.) 
Valgus,  talipes,  ii.  203  (Pig.) 
Vallecula,  viii.  135  (Pig.) 
Vallet's  mass,  iv.  334 
Vals,  Prance,  vii.  597* 
Valsalva's  method  of  inflation  of  the 
tympanic  cavity,  ii.  577  ;  v.  205 

treatment,  v.  205 
Valve,  ileo-c8ecal,  iv.  173  (Pig.) 

ileo-colic,  iv.  173  (Pig.) 

of  Bauhin,  iv.  173  (Fig.) 

of  Fallopius,  iv.  173  (Pig.) 

of  Vieussens,  viii.  129.     See  also 
Valvula. 
Valves,  arterio-ventricular,  i.  563 

auriculo-ventricular,      mechanism 
of,  i.  562  (Pig.) 
structure  of,  i.  561  (Pig.) 

bicuspid,  rupture  of,  from  fright, 
iii.  51 

cardiac,  diseases  of  the,  iii.  583 
location  of  the,  ii.  84 

of  Kercking,  iv.  168  (Fig.) 

of  the  lymphatic  vessels,  viii.  416 

of  the  veins,  i.  567  (Pig.) 
Valvula  of  brain,  viii.  139  (Fig.) 
Valvules  conniventes,  iv.  168  (Fig.) 


Valvular  aneurism  of  the  heart,  iii. 

548 
Valvular  diseases  of  the  heart,  iii.  583 
relation  of,  to  lymph  stasis,  viii.  85 
Valvular  sounds  of  the  heart,  ii.  86 
Van  Best's  method  for  the  radical 
cure  of  hernia,  iii.  640 
operation,  v.  305 
Van  Buren's  trepanning  and  seques- 
trum forceps,  vii.  245  (Fig.) 
Vance's  aesthesiometer,  i.  84 
Vander  Veer,  Albert,  on  cleft-palate, 
ii.  179 
on  hare-lip,  iii.  504 
Van  Harliugen,  Arthur,  on  acne,  i.  63 
on  acne  rosacea,  i.  64 
on  albinism,  i.  101 
on  alopecia,  i.  132 
on  anidrosis,  i.  232 
on  argyria,  i.  304 
on  baths  in  diseases  of  the  skin,  i. 

478 
on  bromidrosis,  i.  698 
on  canities,  i.  750 
on  classification  of  skin  diseases, 

vi.  455 
on  colloid  degenerationof  the  skin, 

ii.  233 
on  comedo,  ii.  255 
on  cutaneous  calculi,  i.  747 
on  cysticerci  of  the  skin,  ii.  353 
on  dermatitis,  ii.  406 
on  dermatitis  exfoliativa,  ii.  408 
on  dermatitis  herpetiformis,  ii.  410 
on  dermatitis  medicamentosa,   ii. 

411 
on  dermatitis  papillaris  capillitii, 

Ii.  413 
on  desquamation,  ii.  415 
on  diseases  of  the  hair,  iii.  477 
on  dysidrosis,  ii.  556 
on  ecthyma,  ii.  681 
on  eczema,  ii.  632 
on  erythema,  ii.  720 
on  feigned  diseases  of  the  skin,  iii. 

59 
on  framboesia,  iii.  255 
on  fungus  foot  of  India,  iii.  384 
on  goose-skin,  iii.  370 
on  hsematidrosis,  iii.  450 
on  herpes,  iii.  643 
on  herpes  facialis,  iii.  643 
on  hirsuties,  iii.  656 
on  hydroa,  iii.  725 
on  hyperidrosis,  iii.  775 
on  impetigo,  iv.  3 
on  impetigo  contagiosa,  iv.  3 
on  intertrigo,  iv.  150 
on  inunction,  iv.  201 
on  leptus,  viii.  381 
on  lupus  erythematosus,  iv.  605 
on  lupus  vulgaris,  iv.  607 
on  malignant  papillary  dermatitis, 

ii.  411 
on  miliaria,  v.  1 
on  milium,  v.  1 

on  molluscum  epitheliale,  v.  13 
on  molluscum  fibrosum,  v.  14 
on  morphoea,  v.  31 
on  mycosis,  v.  77 
on  nsevus,  v.  101 
on  neurotic  excoriations,  ii.  756 
on  ointment,  v.  393 
on  painful  neuroma  of  the  skin,  v. 

171 
on  pellagra,  v.  535 
on  pemphigus,  v.  560 
on  perforating  ulcer  of  the  foot, 
viii.  424 
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Van  Harlingen,  Arthur  (continued) : 

Vaseline  cerate,  ii.  264 

Veins  (continued)  : 

on  pliosphoridi'osis,  v.  641 

Vaso-motor  apparatus,  climates  suit- 

iliac, anomalies  of,  vii.  609,  610 

on  pityriasis,  v.  691 

able  for  the  treatment  of  dis- 

inferior or  ascending  cerebral,  viii. 

on  pompholyx,  v.  773 

eases  of,  iii.  535 

338 

on  pruritus,  vi.  54 

Vaso-motor  centre,  i.  564  ;  v.  779 

inferior  thyroid,  v.  117 

on  psoriasis,  vi.  55 

Vaso-motor    disturbances    in    facial 

inflammation  of  cellular  tissue  sur- 

on purpura,  vi.  105 

neuralgia,  iii.  18 

rounding,  ii.  19 

on  sclerema  neonatorum,  vi.  355 

in  general  paresis,  iv.  107 

innominate,  anomalies  of,  vii.  606 

on  scleroderma,  vi.  355 

Vaso-motor  nerves,  i.  564 

interhemispheric,  viii.  338 

on  scrofuloderma,  vi.  356 

Vasti  muscles,  viii.  541  (Fig.) 

internal  jugular,  v.  117 

on  sebaceous  cyst,  vi.  363 

Vater's   corpuscles,    v.    150   (Fig.) ; 

surface-marking  of,  v.  Ill 

on  seborrhoea,  vi.  363 

viii.  467 

internal  mammary,  anomalies  of, 

on  sudamen,  vi.  673 

diverticulum  or  ampulla,  v.  205 

vii.  606 

on  sycosis,  vi.  691 

Vegetable.     See  Biology. 

internal  saphenous,  viii.  537  (Fig.) 

on  the  nails,  v.  103 

Vegetable  ethiops,  iii.  364 

jugular,    anomalies    of,    vii.    606 

on  urticaria,  vii.  441 

Vegetable  food,  i.  113 

(Fig.) 

on  urticaria  pigmentosa,  vii.  443 

Vegetable  infusions  as  culture  media, 

jugularis  spurius,  viii.  241 

■  on  xeroderma  pigmentosum,  viii.  35 

iv.  773 

lacunse  laterales  sinuum,  viii.  242 

Vanilla,  vii.  597*  (Pig.) 
planifolia,  vii.  597  (Fig.) 

Vegetable  matter  in  water,  effects  of. 

lateral  sinus,  viii.  241 

vii.  713 

lateralis  ventriculi  (tenial),  viii.  239 

pompona,  vii.  598 

Vehicles,  vii.  603* 

ligation  of,  iv.  496 

Vanillin,  vii.  598 

Veins,  i.  591 

longitudinal  sinus,  viii.  241 

Vapor  apparatus  for  inhalation  of. 

air  in  the,  i.  556 

mastoid  emissaries,  viii.  242 

iv.  88 

anomalies  of,  vii.  604*  (Fig.).    See 

medicerebral,  viii.  239 

in  the  air,  i.  92 

belov?. 

medicornual,  viii.  339 

medicated,  inhalation  of,  iv.  37 

anterior  -jugular,  v.  116 

medidural,  viii.  237 

method   of  introducing,   into   the 

axillary, 'i.  455  (Fig.) 

meningeal,  viii.  336 

middle  ear,  ii.  591  (Fig.) 

anomalies  of,  vii.  608 

mesenteric,  iv.  747 

precipitation  of,  i.  93 

azygos,  anomalies  of,  vii.  608  (Pig.) 

mesolobica,  viii.  338 

Variation,  fissural,  viii.  151 

azygos  couarii,  viii.  338 

middle   thyroid,    surface-marking 

encephalic,  viii.  123 

basal,  of  the  brain,  viii.  239 

of,  V.  Ill 

of  organisms,  evidence  of  evolution 

basilaris  Rosenthali  (subcerebral). 

muscular,  i.  591 

from,  ii.  736 

viii.  338 

obturator,  anomalies  of,  vii.  610 

Varicella,  ii.  93.     See  also   Chicken- 

basilic,  anomalies  of,  vii.  608 

occipital  emissary,  viii.  343 

pox. 

callosal,  viii.  238 

occipital  sinus,  viii.  342 

Varices,  intra-abdominal  lymphatic. 

cardiac,  anomalies  of,  vii.  604 

occipitalis  interna,  viii.  238 

viii.  86  (Fig.) 

cardinal,  vii.  605  (Fig.) 

occipitalis  lateralis  (postccrebral). 

of  the  lymph-vessels  of  the  penis, 

carotid  plexus,  viii.  843 

viii.  240 

viii.  90 

cavernous  angioma  on  wall  of,  i. 

occipito-basilar  plexus,  viii.  242 

Varicocele,  iii.  314  ;  vii.  598* 

331  (Fig.) 

of  the  brain,  viii.  236 

disqualifying    for   enlistment,   ii. 

cavernous  sinus,  viii.  241 

absence  of  muscular  fibres  in  the 
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cephalic,  anomalies  of,  vii.  608 

walls  of,  viii.  336 

Varicose  lymphatic  vessels,  viii.  86 

cerebral,  viii.  337 

communications    between,   viii. 

(Fig-) 

cerebralis    lateralis    et    iuferioris 

340 

Varicose  veins,  vii.  600* 

(postccrebral),  viii.  340 

of  the  diploe,  viii.  337 

disqualifying    for    enlistment,   ii. 

cerebri  interna  communicans  (6a- 

of  the  face,  iii.  11  (Pig.) 
of  the  foot,  iii.  217  (Fig.) 
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leni),  viii.  338 

electrolysis  in  the  treatment  of,  ii. 

ciliary,  iv.  315 

of  the  head  and  neck,  anomalies 

656 

circulation  in  the,  iv.  18 

of,  vii.  606 

in  pregnane}',  vi.  13 

conarial,  viii.  338 

of  the  iris,  iv.  318 

of  the  vulva,  vii.  693 

corporis  striati  (tsenial),  viii.  239 

of  the  leg,  iv.  468  (Pig.) 

Variety  Springs,  vii.  601* 

crural,  viii.  543  (Pig.) 

of  the  lower  limb,  anomalies  of, 

Variola,  vi.  478.     See  also  Small-pox. 

cutaneous,  of  the  leg,  iv.  469  (Fig.) 

vii.  610  (Fig.) 

Variolation,  bovine,  ii.  318 

development  of  the  great,  vii.  004 

of  the  mamma,  i.  686 

Varioloid,  vi.  483 

(Fig.) 

of  the  neck,  v.  116 

Variolous  erythema,  ii.  731 

diseases  of,  i.  595 

anomalies  of,  vii.  606 

Varix,  aneurismal,  i.  314 

dorsalis  penis,  emptying  into  the 

of  the  placenta,  v.  693  (Fig.) 

following  amputation,  i.  154 

saphena,  viii.  537 

of  the  portal  system,  anomalies  of, 

arterial,  i.  316 

dural,  viii.  336 

vii.  611 

Varolii  pons.     See  Pons. 

dural  sinuses,  viii.  341 

embolism  of,  ii.  669 

Varum,  genu,  i.  609* 

embolism  of  a,  ii.  667 

of  the  skin,  viii.  466 

Varus,  talipes,  ii.  203  (Fig.) 

emissary  of  the    foramen    rotun- 

of  the  spleen,  viii.  495 

Vas  aberrans  of  the  epididymis,  vii. 

dum,  viii.  343 

of  the  upper  limb,  anomalies  of, 

30  (Fig.) 

external   and  internal  saphenous, 

vii.  608 

deferens,  vii.  30  (Pig.) 

iv.  469  (Fig.) 

of  the  uveal  tract,  iv.  315 

lymphatic  vessels  of,  viii.  397 

external  jugular,  v.  117 

olfactory,  viii.  238 

relation  of  deep  epigastric  artery 

surface-marking  of,  v.  Ill 

omphalo-mesaraic,  i.  303 

to  the,  viii.  543  (Fig.) 

external  pudendal,  viii.  537 

ophthalmic,  viii.  243 

prominens  of  Henle,  ii.  566 

facial,  anomalies  of,  vii.  606 

ophthalmic  sinus,  viii.  341 

spirale  of  cochlea,  ii.  566 

surface-marking  of,  v.  Ill 

paracerebellar,  viii.  240 

Vasa  aquosa  (of  Rudbeck),  viii.  387 

falcial  sinus,  viii.  341 

paraseptal,  viii.  239 

lymphatica  (of  Bartholin),  viii.  387 

falcial  trunklets,  viii.  237 

parasinual  spaces,  viii.  343 

vasorum,  i.  590 

femoral,  viii.  542  (Fig.) 

parietal  emissary,  viii.  343 

Vascular  keratitis,  ii.  395 

anomalies  of,  vii.  610  (Fig.) 

parumbilicalis,  vii.  613 

Vascular  tumors,  v.  101*.     See  also 

foramen  cajcum,  viii.  243 

pedunculi  cerebri  (thalamocrural), 

NCBVUS. 

fossEe  Sylvii,  viii.  238 

viii.  339 

Vaseline,  v.  621 

Galen's,  viii.  238 

pial,  viii.  337 

heated,  for  the  relief  of  earache. 

great  saphenous,  viii.  537  (Fig.) 

plexus    venosus  hypoglossi,   viii. 

ii.  582 

hepatic,  anomalies  of,  vii.  611  (Fig.) 

343 
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Veins  (continued)  : 

Veins  (continued)  : 

Ventilation  (continued) : 

popliteal,   anomalies  of,   vii.   610 

varicose,  iv.  468  ;  vii.  600 

open  grates,  vii.  619 

(Fig-) 

velar,  viii.  238 

outlets,  vii.  622 

postcerebellar,  viii.  240 

vertebral,  anomalies  of,  vii.  606 

perflation,  vii.  616 

postcerebral,  viii.  240 

vital  contractility  of,  i.  567 

prevention  of  draughts,  vii.  621 

postcondylold  emissary,  viii.  242 

Veins,  anomalies  of,  vii.  604*  (Fig.) 

Sheringham  valve,  vii.  621 

postcornual,  viii.  238 

Veit's  operation,  v.  205 

Smead-Dowd  system,  vii.  623 

posterior  vertebral,  vii.  605 

Velar  veins,  viii.  238 

Stallard's  double  ceiling,  vii.  621 

postjugular,  viii.  242 

Velella  limbosa,  ii.  248 

standard  of  purity  of  air,  vii.  614 

postperforant,  viii.  238 

Vellach,  iii.  61 

steam-heating,  vii.  619 

prebasal,  viii.  238 

Vellarin,  i.  233 

stoves,  vii.  619 

precerebellar,  viii.  240 

Velpeau's    apparatus     for    ■writers' 

Tobin's  tubes,  vii.  621 

precerebral,  viii.  238 

cramp,  vi.  37  (Fig.) 

Watson's  tube,  vii.  621 

precondyloid  emissary,  viii.  242 

bandage,  i.  473  (Fig.) 

Ventilation  determined  by  chemical 

precornual,  viii.  239 

dressing  for  fractured  clavicle,  iii. 

means,  i.  94 

preperforant,  viii.  238 

244 

imperfect,  in  relation  to  dysenter\'. 

prepetrosal  sinus,  viii.  241 

paste  (sulphuric  acid  and  saffron), 

ii.  547 

primitive  jugular,  vii.  605 

ii.  5 

means  of  securing,  in  winter,  iii. 

propulsion  of  blood  in,  i.  567 

stirrup,  iii.  253 

424 

pulmonary,  vii.  71 

Velum  pendulum  palati,  v.  633 

of  a  building,  test  of  efficiency  of, 

anomalies  of,  vii.  604 

Vena  alba  thoracis  (of  Eustachius), 

i.  95 

pulsation  in,  vi.  98 

viii.  387,  406  (Fig.) 

of  sewers,  i.  97 

radial,  anomalies  of,  vii.  608 

azygos  major  and  minor,  vii.  78 

of  waste-pipes,  iii.  428 

ramus  thalami   optici    profundus 

anomalies  of,  vii.  608 

sanitary    inspection     of,    vi.    275 

(thalamocrural),  viii.  239 

cava,  anomalies  of,  vii.  605,  608 

(Fig.) 

renal,  iv.  267 

double,  vii.  605,  609  (Fig.) 

Ventnor,  i.  25 

anomalies  of,  vii.  609  (Fig.) 

engorgement     of,    in     thoracic 

Ventrad  and  ventral,  use  of  terms. 

saphenous,  viii.  587  (Fig.) 

aneurism,  i.  221 

viii.  535 

anomalies  of,  vii.  610 

glycosuria  following  ligature  of, 

Ventral  body  cavity,  viii.  110  (Fig.) 

sciatic,  viii.  544 

ii.  418 

Ventricle,  fifth  (pseudocoele),  viii.  139 

shot  injuries  of,  viii.  21,  26 

superior,  relations  of,  vii.  75 

fourth   (metepicoele),    viii.    130 

sinuses  of  the  brain,  viii.  241 

Galeni,  viii.  238 

(Fig.) 

sodalis  arteriae  carotidis,  viii.  243 

lymphatica  dextra,  viii.  407'  (Fig.) 

development  of,  i.  636 

spermatic,  anomalies  of,  vii.  610 

medilacerata,  viii.  243 

floor  of  the,  viii.  178 

sphenoidal  sinus,  viii.  241 

sulci  centralis,  viii.  237 

of  the  larynx,  iv.  389 

spinal,  viii.  477 

VeniE  aquosae  hepetici  (of  Pecquet), 

abnormalities  of,  iv.  418 

splenial,  viii.  239 

viii.  387 

proposed  substitution  of  "coele" 

striatal,  viii.  239 

hepaticse  revehentes,  vii.  605  (Fig.) 

for,  viii.  529,  533 

subcerebellar,  viii.  240 

omphalo-mesaraicae.  Hi.  181 

third,  central  gray  of  the,  viii.  174 

subcerebral,  viii.  238 

stellatae  of  the  kidney,  iv.  268 

represents   cavities  of  two  seg- 

subclavian, V.  117 

vorticosse,  iv.  214 

ments  of  brain,  viii.  118 

anomalies  of,  vii.  608 

Veneering  for  splints,  vi.  609 

Ventricles,  cardiac,  action  of,  i.  561 

subcornual,  viii.  238 

Venereal  wart,  ii.  260  (Fig.) 

lateral  paracoele,  viii.  140 

subfrontal,  viii.  238 

Venereum  molle,  ii.  61 

tapping  the,  in  meningitis  with 

suboccipital,  viii.  238 

Venesection,  i.  571 

effusion,  viii.  239 

subpetrosal,  viii.  243 

Venetian  turpentine,  vii.  334 

of  the  brain,  endyma  of  the,  viii. 

subphenoidal  sinus,  viii.  241 

Venom,  serpent-,  nature  of,  vi.  169 

177 

superalbal,  viii.  239 

Venous  congestion,  ii.  171 

Ventrimeson,  use  of  term,  viii.  536 

supercerebral,  viii.  237 

haemorrhage,  iii.  472 

Venus  fly-trap,  vi.  687 

superdural,  viii.  237 

Ventilation  and  warming,  vii.  612* 

Vera  Cruz,  Mexico,  history  of  yellow 

superficial  circumflex  iliac,   viii. 

(Fig.) 

fever  in,  viii.  41 

537  (Fig.) 

amount  of  air-space  required,  vii. 

Vera  (decidua),  ii.  390  (Fig.) 

superficial    epigastric,     viii.    537 

614 

Veratralbine,  iii.  604 

(Fig.) 

amount  of  fresh  air  required,  vii. 

Veratrine,  i.  72 ;  iii.  604  ;  vii.  637* 

superficial,  of  the  forearm,  i.  571 

614 

as  a  cardiac  depressant,  i.  783 

(Fig.) 

aspiration,  vii.  617 

Veratroidine,  iii.  604 

superpetrosal  sinus,  viii.  243 

Blackman  wheel,  vii.  625 

Veratrum  album,  iii.  604 

suprarenal,  anomalies  of,  vii.  610 

cardinal  principles  of,  vii.  617 

officinale,  vii.  637 

suprascapular,   anomalies  of,   vii. 

comparison  of  modes  of,  best  suited 

viride,  iii.  603 

607 

to  special  circumstances,  vii. 

Verbascum,  iii.  233 

Sylvian,  viii.  238 

625 

phlomoides,  v.  34 

syphilitic  disease  of  the,  vi.  725 

direct  heating,  vii.  619 

thapsiforme,  v.  34 

temporal  emissary,  viii.  243 

examination  of  the  sufficiency  of 

thapsus,  V.  34 

temporo-maxillary,  anomalies  of. 

means  provided  for,  vii.  626 

Verbena  officinalis,  vii.  641 

vii.  606 

fans  and  wheels,  vii.  625 

Verdigris,  ii.  291 

tenia!,  viii.  144,  239 

frequency  with  which  air  may  be 

Verdigris  mushroom,  iii.  283 

tentorial  sinus,  viii.  241 

changed,  vii.  614 

Verheyen,  stars  of,  iv.  368 

thalamic,  viii.  239 

furnaces,  vii.  618 

Verjus,  iii.  383 

thalamo-crural,  viii.  239 

gas-stoves,  vii.  619 

Vermale's  method,  v.  305 

thrombosis  of,  vii.  89 

hot-air  furnace,  vii.  618 

Vermicides,  i.  237 

thyroid,  viii.  546 

hot-water  heating,  vii.  619 

Vermicular  contractions  of  the  intes- 

torcular herophili,  viii.  241 

impurities  in  the  air  from  various 

tine,  iv.  162  (Fig.) 

transthalamic,  viii.  239 

sources,  vii.  612 

Vermiculares,  remedies  for,  i.  237 

transverse   conical,  anomalies  of, 

indirect  heating,  vii.  618 

Vermiform  appendix,  i.  733  ;  iv.  173 

vii.  607 

inlets,  vii.  621 

(Fig.) 

transverse  sinuses,  viii.  241 

Jennings's  air-brick,  vii.  621 

anatomical  relations  of  the,  i.  9 

tuberculosis  of,  i.  596 

Lockman  wheel,  vii.  625 

measurements  of,  vii.  658 

umbilical,  anomalies  of,  vii.  611 

McKinnell's  tubes,  vii.  621 

Vermifuges,  i.  237 

valves  of  the,  i.  567  (Fig.) 

natural  forces  favoring,  vii.  615 

Vermilion,  iv.  742 
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Verminous  crasis,  vii.  787 
Vermis  of  cerebellum,  viii.  125  (Fig.) 
Verneuil's  operation,  v.  205 
Vernix  caseosa,  iii.  43  ;  vi.  362 
Veronica,  iii.  233 
beccabunga,  i.  482 
officinalis,  1.  482 
serphillifolia,  i.  482 
tencrium,  i.  482 
virginica,  i.  482  ;  ii.  347 
Verruca,  ii.  260  (Fig.) ;  v.  491  (Fig.) ; 

vii.  627* 
Versailles  Springs,  vii.  628* 
Version,  vii.  628*  (Fig.) 
and  forceps,  choice  between,  vii. 

639 
Bandl's  ring  impeding,  vii.  633 
cephalic,  vii.  629 

constriction  ring  impeding,  vii.  633 
Deventer's  method  of  extraction 

after,  vii.  636 
difficulties  and  complications  of, 

vii.  632 
extraction  after,  vii.  635 
indications  for,  vii.  638  ■ 
pelvic,  vii.  628 
podalic,  vii.  629 
bipolar  method,  vii.  629 
internal  method,  vii.  630 
Prague  method  of  extraction  after, 

vii.  637 
retraction  of  the  uterus  impeding, 

vii.  633 
spontaneous,  iv.  362 
use  of  forceps  after,  vii.  638 
Vertebrae,  caries  of  the,  v.  796.     See 
Pott's  disease. 
changes  in   the,  in  lateral  curva- 
ture, iv.  452 
dislocations  of,  ii.  485 
injuries  of,  involving  the  cord,  vi. 

560 
relations  of  spinous  processes  of, 
to  the  spinal-nerve  origins,  v. 
511  (Fig.) 
relation  of  spinal  nerves  to  the,  vi. 

593  (Fig.) 
relation  of  spinal  segments  to, the, 

vi.  543  (Fig.) 
shot  wounds  of  the,  viii.  5 
Vertebral  artery,  v.  116  (Fig.) 
anomalies  of,  i.  350 
encranial  branches,  viii.  232 
ligature  of,  v.  116 
Vertebral    articulations,   disease    of 

the,  viii.  357 
Vertebral  column,  in  the  neck,  v.  120 
(Fig.) 
wounds  of,  iv.  260     , 
Vertebral  vein,  anomalies  of,  vii.  606 

posterior,  vii.  605 
Vertebrate    organism,    development 

of,  iii.  171  (Fig.)_ 
Vertebrates,  origin  of,  ii.  738 
Vertigo,  vii.  639* 
a  stomacho  laeso,  ii.  458 ;  vii.  640 
aural,  neuropathic  form,  i.  430 
gastric,  ii.  458;  vii.  640 
io  tumors  of  the  brain,  i.  668  ;  ii.  27 
laryngeal,  in  whooping-cough,  vii. 

752 
nervous,  vii.  641 
ocular,  vii.  640 
Vervain,  vii.  641* 
Vesica  urinaria,  i.  507*  (Fig.),  517 

(Fig.).     See  BltxMer. 
Vesical  arteries,  i.  508 
Vesical  calculi,  i.  515  ;   ii.  257.     See 
Calculi,  vesical. 


Vesicants,  i.  538  ;  ii.  817 
Vesication  of  the  skin,  preliminary 
to  endermatic  medication,  ii. 
688 
Vesicle,  primary  encephalic,  i.  634 
Vesicles  of  zoster,  anatomical  char- 
acters of,  iii.  645  (Fig.) 
optic,  i.  635 
Vesico-urethral  fissure,  i.  526 
Vesico-uterine  fistulse,  viii.  581 
Vesico-utero- vaginal  fistulas,  viii.  580 
Vesico-vaginal    flstulse,    viii.     580* 

(Fig-) 
Bozeman's  operation,  viii.  584 
caustics  in  the  treatment  of,  viii. 

585 
classification,  viii.  580 
cure  by  the  insertion  of  a  gold 

button,  viii.  585 
diagnosis,  viii.  582 
etiology,  viii.  581 
frequency,  viii.  585 
history,  viii.  582 
kolpokleisis  for,  viii.  584 
location  and  form,  viii.  581 
operations  for,  viii.  582 
preparatory  treatment,  viii.  585 
prognosis,  viii.  582 
Simon's  operation,  viii.  584,  588 
Sims's  operation,  viii.  586 
spontaneous  cure,  viii.  585 
symptoms,  viii,  581 
treatment,  viii.  585 
Vesicula  germinativa,  v.  438 
Vesiculae  seminales,  inflammation  of, 
iii.  365 
lymphatic  vessels  of,  viii.  898 
Vesicular  eczema,  ii.  632 
Vesiculo-tympanic  sound,  ii.  82 
Vespa  germanica,  v.  760 
maculata,  v.  759  (Fig.) 
vulgaris,  v.  760 
Vessels,  naval,   hygiene  of,   iii.   767 
(Fig.) 
umbilical,  stenosis  of  the,  vi.  22 
Vestibular    membranous    labyrinth, 

ii.  563  (Fig.) 
Vestibular  nerve,  ii.  564  (Fig.) 
Vestibule  of   the  labyrinth,  ii.  562 

(Fig.) 
Vestibulum  nasi,  v.  210 
Vesuvin,  for  staining,  iii.  678 
Vetch,  starch  of,  vi.  618  (Fig.) 
Veterinary    post-mortem     examina- 
tions, vii.  641*  (Fig.) 
Vetiver  powder,  ii.  308 
Vibices,  ii.  285 
Viburnin,  iii.  509 

Viburnum  opulus  in  dysmenorrhoea, 
ii.  558 
prunifolium,  iii.  509 
use  of,  as  an  emmenagogue,  ii. 

678 
use  of,  as  a  uterine  sedative,  i.  27 
Vichy,  France,  vii.  653* 
Vichy  Spring,  Saratoga,  N.  Y. ,  vi. 

284 
Vichy  Springs  (Cal.),  vii.  654* 
Vicia,  vi.  390 

sativa,  starch  of,  vi.  618  (Fig.) 
Vicksburg    (climate    of),    vii.    654' 

(Chart) 
Vicq  d'Azyr,   white    line    of,    viii. 
142  ;  viii.  170,  172 
bundle  of,  vii.  51 
Victoria,  Australia,  climate  of,  vii. 

654*  (Chart) 
Victoria  regia,  iv.  503 
Videl's  operation,  v.  205 


Vidian  nerve,  ii.  328 
Vienna  caustic  or  paste  (potassa  cum 
calce),  ii.  5  ;  v.  793 
in  the  treatment  of  chancre,  ii.  65 
Vienna  cosmetic  water,  ii.  808 
Vieussens,  ansa  of,  viii.  509  (Fig.) 
valve  of,  viii.  129.     See  also  Val- 
vvla. 
Vigilance,  vi.  471 
Villi  of  the  chorion,  ii.  144  (Fig.) 
of  the  small  intestine,  iv.  168  (Fig.) 
placental,  v.  694  (Fig.) 
Villous  tumor,  v.  491  (Fig.) 
Vinca  major,  v.  611 

minor,  v.  611 
Vincetoxicum  officinale,  vii.  656* 
Vinegar,  a  form  of  medicine,  iv.  700 
of  lobelia,  iv.  578 
of  opium,  V.  325 
of  sanguinaria,  i.  575 
of  squill,  vi.  616 
Vinegars,  aromatic,  ii.  307 
Vinum,  a  form  of  medicine,  iv.  700. 

See  also  Wines. 
Viola  odorata,  v.  490 
pedata,  v.  490 
tricolor,  v.  490 
Violaquercitrin,  v.  490 
Violet  root,  ii.  307 
Violets,  V.  490 
Violin,  V.  490 
Violinists'  cramps,  vi.  36 
Vipers,  vi.  166  (Fig.) 
Virchow's  theory  of  inflammation, 

iv.  23 
Virgin  scanimony,  vi.  297 
Virgin  oil,  v.  297 
Virginia,  history  of  yellow  fever  in, 

viii.  42 
Virginia  creeper,  iii.  383 
Virginia  snakeroot,  vi.  489  (Fig.) 
Viridine,  iii.  604 
Virility,  loss  of,  iv.  3 
Virtual  image,  i.  39 
Virus,  the  agent  of  contagion,  ii.  280 
Visalia  (climate  of),  vii.  656*  (Chart) 
Viscera,  abdominal,  development  of 
the,  V.  601  (Fig.) . 
hollow,  measurements  of,  vii.  657* 
injuries  to  the,  i.  14 
transposition  of,  vii.  241 
Visceral  arches,  iii.  4  (Fig.) 
Visceral  sensations,  vi.  396 
Viscin,  V.  12 
Viscum  album,  v.  12 
Visible  speech,  ii.  379 
Vision,  as  an  aid  in  the  judgment  of 
direction,  ii.  477 
binocular,  viii.  590* 
centres  of,  ii.  34  (Fig.) ;  vii.  673*  ; 

viii.  203  (Fig.) 
day-,  or  night-,  iii.  605 
defects   of,   disqualifying   for  en- 
listment, ii.  745 
differing  powers  of,  in  color-blind- 
ness, ii.  244 
diminution  of,  in  glaucoma,  iii.  339 
disturbances    of,   associated  with 
diseases  of  the  nervous  system, 
ii.  36 
in  chorea,  ii.  139 
in  dyspepsia,  ii.  458 
in  insanity,  iv.  69 
in  tumors  of  the  brain,  i.  675 
double,  ii.  475 

in  strabismus,  vi.  655  (Fig.) 
excentric  or  indirect,  functions  of, 

vii.  664 
field  of,  i.  45  ;  vii.  659*  (Fig.) 
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Vision  (continued) : 

Vitreous  body  (continued)  : 

Vomiting  (continued) : 

liallucinations  of,  iii.  481 

globular  opacities  of,  vii.  680 

in  cholei'a,  ii.  129 

loss  or  absence  of,  i.  533.    See  also 

histology  of  the,  vi.  352 

in  intestinal  obstruction,  iv.  154 

Blindness. 

hyaloid  membrane,  vii.  678 

in  intussusception,  viii.  320 

measurement  of  acuteness  of,  v. 

inflammation  of,  vii.  680 

in  tumors  of  the  brain,  i.  668 

349  (Fig.) 

liquefaction  of,  vii.  681 

mechanism  of,  ii.  451,  671 

myopic,  v.  83 

membranous  opacities  of,  vii.  680 

treatment  of,  ii.  461 

night-,  iii.  605 

nutrition  of,  vii.  679 

Vordere  occipital  fissure,  viii.  162 

peripheral  limitations  of,  vii.  666 

opacities  of,  vii.  680 

Voronej,  elixir  of,  ii.  134 

weak,  i.  51,  391  ;  v.  84.     See  also 

electricity  in  the  treatment  of. 

Vowels,  vii.  685 

Asthenopia. 

ii.  654 

Vulcanite,  i.  751 

Vision,  field  of,  i.  45  ;  vii.  659*  (Fig.) 

ossification  of,  vii.  682 

splints,  vi.  609 

anomalies  of,  vii.  665 

persistent  hyaloid  canal  and  artery, 

Vulva,  vii.  690 

blind  spot,  vii.  664 

vii.  681 

acne  of  the,  vii.  693 

campimeter,  vii.  660 

punctate  opacity  of,  vii.  680 

catarrhal  inflammation  of,  vii.  694 

central  defects  of,  vii.  665,  668 

Vitreous  humor,   vi.   348  ;   vii. .  678 

chronic  inflammation  of,  vii.  695 

factors  in  the   limitation   of,  vii. 

(Fig.).    ^eeA\s,o  Vitreous  body. 

condylomata  of  the,  vii.  692 

659,  663 

Vitreous  warts  of  Descemet's  mem- 

connivens, vii.  690 

functions  of  indirect  or  excentric 

brane,  vi.  350 

deformities  of,  vii.  691 

vision,  vii.  664 

Vitrina  ocularis,  vi.  354 

diphtheria  of,  vii.  694 

hemianopsia,  vii.  670 

Vitriol,  blue,  ii.  290 

diseases  of  the,  vii.  690* 

in  optic  neuritis,  vii.  667 

elixir  of,  vi.  686 

eczema  of,  vii.  691 

in    partial    atrophy  of    the  optic 

green,  iv.  224 

follicular  inflammation  of,  vii.  695 

nerve,  vii.  667 

oil  of,  vi.  685 

furunculosis  of,  vii.  693 

in  progressive  atrophy  of  the  optic 

white,  viii.  76 

gangrene  of,  vii.  694 

nerve,  vii.  667 

Vitriolated  tartar,  v.  795 

glands  of  the,  vii.  690 

limits  of,  vii.  659,  663 

Viverra  cibetta,  ii.  176 

gonorrhoeal  inflammation  of,   vii. 

localization  of  cerebral  lesions  pro- 

zibetha, ii.  176 ;  v.  75 

694 

ducing  defects  of,  vii.  672 

Vivisection,  vii.  683* 

hsematoma  of  the,  vii.  693 

Mariotte's  blind  spot,  vii.  664 

Vocal  cords,  iv.  891  (Fig.) 

herpes  of  the,  vii.  692 

measurement  of  the,  v.  351  (Fig.) 

cyst  of,  iv.  394  (Fig.) 

hians,  vii.  690 

methods  of  measuring,  vii.  660 

false,  iv.  391  (Fig.) 

hyperaesthesia  of  the,  vii.  693 

perimeters,  vii.  660 

trachoma  of,  iv.  411 

inflammation  of,  vii.  694 

peripheral  defects  of,  vii.  666 

vibrations  of,    in   phonation,   vii. 

injuries  of  the,  vii.  691 

representation  of  outlines  of,  vii. 

684 

itching  of  the,  vii.  693 

663 

Vocal  fremitus,  ii.  81,  84 

lupus  of  the,  vii.  693 

restrictions  of,  in  retinitis,  vii.  668 

Voice,  alterations  of,  in  thoracic  an- 

nerve-supply of,  vii.  691 

scotomata,  vii.  665,  668 

eurism,  i.  230 

oedema  of  the,  vii.  693 

unilateral  or  uniocular,  vii.  659 

and  speech,  physiology  of,  vii.  683* 

phlegmon  of,  vii.  694 

Visual  acuity  at  the  periphery  of  the 

auscultation  of,  ii.  ^ 

pityriasis  of,  vii.  691 

retina,  vii.  665 

changes  in,  in  cancer  of  the  larynx. 

pruritus  of  the,  vii.  693 

Visual  centres  in  the  brain,  ii.  34 

iv.  396 

syphilitic  vegetations  of  the,  vii. 

(Fig.) ;    vii.   673*  ;    viii.    303 

in  cholera,  ii.  129 

692 

(Fig-) 

range  of,  vii.  683 

ulcers  of  the,  vii.  693 

Visual  field,   i.  45  ;  vii.   659  (Fig.). 

speaking,  tones  of  the,  vii.  684 

varicose  veins  of  the,  vii.  693 

See  also  Vision,  field  of. 

the  organ  of,  iv.  387  (Fig.) 

vascular  supply  of,  vii.  690 

Vital  germ  theory  of  contagion,  ii. 

training    of,    after    operation    for 

warts  on  the,  vii.  692 

283    • 

cleft  palate,  ii.  188 

Vulvitis,  vii.  694 

Vitellin,  ii.  640 

use  of,  in  testing  hearing,  ii.  573 

Vulvo-vaginal   gland,  inflammation 

Vitelline  membrane  of  the  ovum,  v. 

Volar  artery,   superficial,  anomalies 

of,  vii.  693 

439  (Fig.) 

of,  i.  358  (Fig.) 

Vitelline  sac,  ii.  145  (Fig.)  ;   viii.  73 

Volatile  liniment,  i.  136 

(Fig.) 

Volition,  anatomical  seat  of,  vii.  689 

Vitellolutein,  ii.  347 

and  will,  distinction  between,  vii. 

Wade's  balsam,  i.  490 

Vitellorubin,  ii.  247 

687 

Wafers,  iv.  699 

Vilellus,  ii.  640 

disorders  of,  vii.  686*  (Fig.) 

Wagner's  corpuscles,  v.  149  (Fig.) 

Vitiligo,  viii,  604* 

psychology  of,  vii.  686 

Wagons  for  physicians'  use,  vii.  603 

Vitiligoidea,  viii.  35 

Volkmann's    sliding    rest,    iii.     241 

Wahoo,  vii.  695* 

Vitis  vinifera,  iii.  383 

(Fig.)  ;  vi.  606  (Fig.) 

Wah-Wah-Sum     Magnetic    Spring, 

Vitreous  body,   vi.  348  ;    vii.   678* 

Voltaic  electricity,  treatment  by,  ii. 

vii.  695* 

(Fig.) 

650 

Wake-robin,  vii.  333 

anatomy,  vii.  678 

Voltolini's  disease,  v.  205 

Waldenburg's  apparatus,  i.  83  (Pig.) ; 

area  Martegiani,  vii.  679 

Volume,  specific,  vii.  732 

iv.  36 

cells  of,  vii.  679 

Voluptuous  sensations,  excessive,  vi. 

Waldeyer  and  His,  epo-ophoron  of, 

central  canal  of,  vii.  678 

397 

iii.  195 

composition  of,  vii.  244 

Volvulus,  i.  22 

Walking,  mode  of.     See  Gait. 

cysticercus  cellulosae  in,  vii.  683 

and  intussusception,  diagnosis  of, 

Wall,  germinal,  i.  300 

detachment  of,  vii.  683 

viii.  323 

Wall  pellitory,  v.  536 

development  of,  ii.  783  (Fig.) 

diagnosis  of,  iv.  156 

Walnut,  i.  780 

diseases  of,  vii.  680 

treatment  of,  iv.  161 

Walter,  ganglion  of,  viii.  507  (Fig.) 

dust  opacity  of,  vii.  680 

Vomer,  attachments  of,  in  cleft  pal- 

posterior renal  nerve  of,  viii.  510 

entozoa  in  the,  vii.  682 

ate,  ii.  179  (Fig.) 

Walton,  Or.  L.,  on  hypochondria,  iii. 

fibres  of,  vii.  679 

displacement  of,  v.  213 

793 

filamentou.s  or  flaky  opacities  of. 

Vomited  matters,  microscopical  ex- 

on hysteria,  iii.  807 

vii.  680 

amination  of,  iv.  793  (Fig.) 

on  railway  spine,  vi.  143 

foreign  bodies  in  the,  ii.  804 ;  vii. 

Vomiting,  ii.  456 

Wandering  tumors  of  the  abdomen. 

681 

agents  used  to  produce,  ii.  671 

iii.  166 

formation  of  new  vessels  in  the. 

as  a  cause  of  blindness,  i.  537 

Wanklyn's  process  of  water  analysis. 

vii.  681 

in  cerebro-spinal  meningitis,  ii.  45 

'      vii.  700 
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Warburg's  tincture,  ii.  166 
"Ward,  Samuel  B. ,  on  embolism,  ii. 
667 
on  thrombosis,  vii.  87 
Wardrop's  method  of  treatment  of 

aneurism,  i.  312  ;  v.  305 
Wards,  hospital,  construction  of,  iii. 

704  (Fig.) 
Wardwell,  William  L.,  on  boils,  i. 
597 
on  colectomy,  ii.  331 
on  colotom)',  ii.  248 
on  decubitus,  ii.  394 
on  goitre,  iii.  350 
on  the  aorta,  i.  288 
Ware,  Charles,  on  Csesarean  section, 
i.  735 
on  diseases  of  the  vulva,  vii.  690 
on  new-growths  of  the  uterus,  vii. 

496 
on  obstetric  palpation,  v.  373 
Warfare,  wounds  incidental  to,  viii. 

3  (Fig.) 
Warlomont's  incision,  v.  205 
operation,  v.  205 

vaccine-scarificator,  vii.  518  (Fig.) 
Warm-flowing  masses  for  injection, 

iii.  683 
Warm  Spring."!,  Ga. ,  vii.  695* 
Warm  Springs,  N.  C,  vii.  696* 
Warm  Springs,  Va.,  vii.  696* 
Warmbrunn,  vii.  695* 
Warming  of  dwellings,  vii.  618  (Fig.) 
Warner's   catarrhal   douche,  v.  450 

(Fig.) 
Warren,  J.  Collins,  on  columnse  adi- 
posse,  ii.  351 
on  healing  of  arteries   after  liga- 
ture, torsion,  and  acupressure, 
i.  359 
Warren's  method  for  the  radical  cure 

of  hernia,  iii.  634  (Fig.) 
Warts,  V.  491  (Fig.) ;  vii.  637 
and  polypi  in  the  auditory  mea- 
tus, differential  diagnosis  of, 
ii.  613 
on  the  eyelids,  ii.  804 
on  the  tongue,'  vii.  112,  116     .. 
on  the  vulva,  vii.  692 
venereal,  ii.  260  (Fig.)  ;  v.  565 
of  the  external  auditory  canal, 
viii.  377 
vitreous,  of  Descemet's  membrane, 
vi.  350 
Wash,  black,  iv.  739 

yellow,  iv.  741 
Washing  out  the  stomach,  ii.  529 

in  dyspepsia,  ii.  460 
Washington,  vii.  696*  (Chart) 
Washington   Spring,    Saratoga,    N. 

Y.,  vi.  284 
Wasps,  v.  758 

Waste,    excessive,    as    a    cause    of 
atrophy,  i.  416 
instant  and  complete  removal  of, 
in  house-plumbing,  iii.  427 
Watch,  use  of,  in  testing  hearing,  ii. 

574 
Watchmakers'  cramp,  vi.  36 
"Watchmakers,  diseases  of,  v.  283 
Water,  vii.  697* 
a  form  of  medicine,  iv.  700 
anise,  i.  333 
camphor,  i.  749 
chlorinated,  ii.  101 
cinnamon,  ii.  168 
of  ammonia,  i.  135 
of  bitter  almonds,  i.  119 
of  creasote,  ii.  383 


Water,  a  form  of  medicine  (contin- 
ued) : 
orange-flower,  v.  358 
oxygenated,  i.  264  ;  iii.  746 
oxygenous  aerated,  v.  192 
rose,  vi.  238 
alkaline,  i.  461 
analysis  of,  vii.  697 
albuminoid    ammonia    process, 

vii.  700 
culture-tests    for    bacteria,    vii. 

706 
detection  of  lead  in,  vii.  708 
Frankland  and  Armstrong's  pro- 
cess, vii.  698 
Kubel's  process,  vii.  700 
microscopical    examination     of 

sediment,  vii.  707 
Nessler  reagent  for  estimating 

ammonia,  vii.  700 
permanganate  process,  vii.  699 
Wanklyn's  process,  vii.  700 
as  a  carrier  of  disease,  iv.  759 
bacteriological  examination  of,  vii. 

706 
bitter,  i.  463 

calcareous  mineral,  i.  463 
cistern-,  character  of,  vii.  708 
classification  of,  vii.  699,  700,  701, 

.711 
contamination     of,     by    sewage, 
method  of  detecting,  vii.  703 
by   urine,  method  of  detecting, 
vii.  702 
detection  of  chlorine  in,  vii.  705 
of  nitrates  in,  vii.  704 
of  nitrites  in,  vii.  704 
diseases  transmitted  b}',  vii.  716 
drinking-,  impurities  in,  iii.  202 
earthy  mineral,  i.  463 
effects  of  fasting  from,  iii.  40 
examination  of,  for  micro-organ- 
isms, iv.  775  (Fig.) 
ferruginous,  i.  463 
filtered,  vii.  721 
Greiss's  method  of  detecting  nitrites 

in,  vii.  704 
ground-,  character  of,  vii.  720 
imbibition  of,  in  a  bath,  i.  478 
importance  of,  as  food,  i.  110 
impure,  effects  of,  vii.  712 
in  the  soil,  vi.  495 
insufficiency  of,  in  the  etiology  of 

infantile  diarrhcea,  ii.  437 
internal  action  of  cold,  ii.  330 
lake-,  character  of,  vii.  709 
lead  in,  vii.  708 
methods  of  using  cold,  ii.  230 
micro-organisms  in,  vii.  705,  713 
mineral,  i.  461 ;  iv.  690.     See  also 
Mineral  springs. 
artificial,  i.  464 
saline,  i.  462 
simple  acid,  i.  461 
sulphur,  i.  463 
thermic,  i.  461 
nitrates  in,  significance  of,  vii.  704 
on  the  knee,   treatment  of,   viii. 

365 
pond-,  character  of,  vii.  709 
pure,  definition  of  term,  vii.  697 
purification  of,  vii.  721 
by  boiling,  vii.  724 
by  coagulants,  vii.  723 
by  distillation,  vii.  734 
by  filtration,  vii.  721 
by  freezing,  vii.  720 
by  iron,  vii.  724 
by  lime,  vii.  724 


Water,  purification  of  (continued) : 
conclusions  of    English  Rivers 
Commission  concerning,   vii. 
725 
rain-,  character  of,  vii.  708,  711 
river-,  character  of,  vii.  709 

self-purification  of,  vii.  714 
sanitary  aspects  of,  vii.  711 
sanitary  examination  of,  processes 

needed  for,  vii.  697 
self-purification  of,  vii.  714 
sodium  chloride  in,  vii.  705 
solids  in,   means  of  determining, 

vii.  698 
Sprengel's  solution   for  detecting 

nitrates  in,  vii.  704 
spring-,  character  of,  vii.  710 
storage  and  purification  of,  vii.  720 
surface,  disposal  of,  vi.  420 
upland  surface,  vii.  699,  700 
vapor  of,  in  the  air,  i.  93 
wholesome,  definition  of  term,  vii. 

697 
well-,  character  of,  vii.  110,  730 

Water-bed  in  the  prevention  of  bed- 
sores, ii.  395 

Water-boatmen  (notonecta),  v.  751 

Water-brash,  ii.  457 

Water-cancer,  vi.  653 

Water-closets,  iii.  441  (Fig.) 

Water-courses,  pollution  of,  vii.  313 

Water-cress,  v.  77 
European,  v.  107  (Fig.) 

Water-gas,  i.  760  ;  ii.  214 

Water-glass  splints,  vi.  611 

Water-hammer,  ii.  8 

Water-lily,  iv.  502 
Brazilian,  iv.  503 

Watermint,  v.  570 

Water-moccasin,  vi.  173  ;  vi.  166 

Water-pepper,  i.  505 
as  an  emmenagogue,  ii.  677 

Water-scorpions,  v.  751 

Water-seal  in  house-plumbing,  iii.  427 

Water-supply  for  armies,  iii.  123 
for  cities,  contamination  of,  vii.  714 

filtered,  vii.  733 
in  dwelling-houses,  iii.  443 
in  relation  to  dysentery,  ii.  548 
sanitary  inspection  of,  vi.  364 
transmission  of  disease  in  the,  vii. 
716 

Water-venom-globuline,  vi.  169 

Watering  of  the  mouth,  vi.  351 

Watson's  tube  for  ventilation,   vii. 
631  (Fig.) 

Watts's  method,  v.  205 

Wax,  iii.  43  ;  vii.  736* 
Chinese,  vii.  736 
Japanese,  iv.  233  ;  vii.  736 

Waxy  degeneration,  i.  173 

Weaning  of  infants,  iv.  15 

Webbed  fingers,  iii.  497  (Fig.) 

Weber,    Leonard,    on    arthritis   de- 
formans, i.  366 
on  endarteritis,  ii.  687 
on  lithsemia,  iv.  509 

Weber-Liel's  tympanic  catheter,  ii. 
603 

Weber's  sesthesiometer,  i.  83 
method,  v.  305 
operation,  v.  305 

Wecker's  operation,  v.  197 

Wedl's  solution,  v.  205 

Weeping  sinew,  1.  725 

Weigert-Ehrlich's  solution,  iv.  763 

Weigert's  carmine  solution,  iii.  674 
immersion    microtome,     iii.     669 
(Fig.) 


797 


Weigert. 
TTounds. 


GENERAL  INDEX. 


"Weigert's  nucleus  stain,  iv.  782 
solution,  iv.  763 

stains  for  the  central  nervous  sys- 
tem, ili.  689 
Weight  and  growth,  of  infants,  iv. 
13 
loss  of,  from  fasting,  iii.  38 
of  children,  ii.  94 
of  idiots,  iv.  102 
of  the  body,  determination  of,  v. 

671 
relative,   of    cerebrum  and    cere- 
bellum, viii.  164 
sense  of,  test  for,  i.  85 
specific,  vii.  732 
Weights  and  measures,  vii.  726* 
American,  vii.  729 
British,  vii.  730 
compromise  systems,  vii.  731 
decimal,  vii.  731 
early  English  laws  concerning,  vii. 

727 
in  prescriptions,  vii.  783 
Jefferson's  decimal  system  of,  vii. 

730 
metric  system,  vii.  731 
old,  vii.  726 

ordinary  subdivisions  of,  vii.  728 
pharmacopoeial,  vii.  733 
principles  of  metrology,  vii.  727 
relation  of  arithmetric  to  metrol- 
ogy, vii.  728 
specific  weight  and  specific  volume, 

vii.  732 
standards  of,  vii.  727 
suitable  units,  vii.  732 
weighing  and  measuring,  vii.  732 
Welch  White  Sulphur  Springs,  vii. 

747 
Wells,  vi.  496 
Wells's    ambulance     cot,     vii.    238 

(Fig.) 
Well-water,   character  of,  vii.   710, 
720 
contamination  of,  from  graveyards, 
ii.  334 
Wen,  vi.  362 

diagnosis  of,  vii.  321 
Wendt,  Edmund  C,  on  atrophy,  i. 
416 
on  fatty  degeneration,  iii.  45 
on  fatty  disease  of  the  liver,  iv.  559 
on  fatty  infiltration,  iii.  48 
on  ganglion,  iii.  297 
on  granulation,  iii.  380 
on  hygroma,  iii.  774 
Wenzell's  ergotine,  ii.  715 
Werlhof's  disease,  ii.  285  ;  v.  205 
Wernekinck,  commissure  of,  viii.  185 
West  Baden  Springs,  vii.  734* 
West  Indies,  vii.  734*  (Fi^.) 
history  of  yellow  fever  in,  viii.  39 
suggestions  to  those  going  to  the, 
vii.  744 
Westbrook,  Benjamin  F.,  on   anat- 
omy and  physiology  of    the 
larynx,  iv.  387 
on  anatomy  and  physiology  of  the 

pharynx  and  palate,  v.  631 
on  cough,  ii.  312 

on  physiology  of  voice  and  speech, 
vii.  683 
Westphal-Erb  symptom,  v.  205 
Westphal,  foot-phenomenon  of,  vi. 
770 
paradoxical  contraction  of,  vi.  771 
Westphal's  symptom,  v.  205  ;  vi.  768 
Wet-nurses,  vii.  744* 
Wet-pack,  i.  465 


Whale,  vi.  520 

blubber  of,  iii.  43 

brain-weight  of,  viii.  163 
Wharton's   jelly,   ii.   272;    vii.   388 

(Fig.) 

method,  v.  205 
Wheat,  iv.  638 

ergot  of,  ii.  717 

starch,  vi.  619  (Fig.) 
Wheel-bug,  v.  752 
Whelks,  vi.  488 
Whey  cure,  v.  5 
Whip-tail  (spider),  v.  748 
AVhip-worm,  v.  134  (Fig.) ;  vii.  793 

ovum  of,  iv.  795  (Fig.) 
Whiskey,  vii.  779 

adulteration  of,  iii.  204 
Whistler's  laryngeal  dilator,  iv.  438 

(Fig.) 
White  dough  mushroom,  iii.  275 
Wliite  field  agaric,  iii.  275 
White  gangrene,  iii.  300 
White  lead,  iv.  461 
White    Mountains    (Bethlehem,    N. 

H.),  climate  of,  i.  495 
White  oak,  v.  271 
White  pepper,  v.  569 
White  precipitate,  iv.  743 
White   Sulphur   Springs,   Cal.,   vii. 

747* 
White  Sulphur  Springs,  Columbia, 

ii.  250 
White  Sulphur  Springs   (Coyner's), 

ii.  318 
White  Sulphur  Springs,  Greenbrier, 

iii.  385 
White   Sulphur    Springs,    La.,   vii. 

747* 
White  swelling,  viii.  832 
While  vitriol,  viii.  76 
White-wood,  source  of,  iv.  505 
White,  James  C,  on  dermatolysis,  ii. 

413 
White,  Piloses  C. ,  on  blood-stains,  i. 

575 
Whitehead's  method  of  excision  of 

the  tongue,  vii.  118 
Whites,  iv.  482 

White's  method  of  treating  hernia, 
iii.  689  (Fig.) 
of  reducing  inversion  of  the  ute- 
rus, vii.  495  (Fig.) 
Whitlow,  i.  321 ;  ii.  17  ;  vii.  747* 
aborted   by   counter-irritation,   ii. 

317 
cutaneous,  vii.  747 
deep-seated,  vii.  748 
syphilitic,  ii.  354  (Fig.) 
Whittaker,   James  T.,   on    cerebral 
meningitis,  iv.  '718 
on  cerebrospinal  meningitis,  ii.  37 
historical  sketch  of  tuberculosis, 

vii.  279 
on  worms,  vii.  787 
Whittemore's    vaccinator,    vii.   518 

(Fig.) 
Whooping-cough,  vii.  749* 
bibliography,  vii.  761 
bronchitis  complicating,  vii.  750 
catarrhal  stage,  vii.  749 
complications,  vii.  750 
diagnosis,  vii.  755 
dietetic  treatment  of,  vii.  758 
emphysema  complicating,  ii.  679  ; 

vii.  751 
etiology,  vii.  752 

hsemorrhages  complicating,  vii.  751 
history,  vii.  749 
hygienic  treatment  of,  vii.  757 


Whooping-cough  (continued) : 
influence  of  race  and  nationality 

upon,  viii.  435 
laryngeal  vertigo  in,  vii.  752 
medicinal  treatment  of,  vii.  758 
mortality  of,  vii.  756 
paroxysmal  stage,  vii.  749 
pathology,  vii.  754 
prodromal  stage,  vii.  749 
prognosis,  vii.  755 
prophylaxis,  vii.  761 
spasmodic  stage,  vii.  749 
symptomatology,  vii.  749 
synonyms,  vii.  749 
treatment,  ii.  316  ;  vii.  756 
tuberculosis  following,  vii.  752 
ulcer  of  the  frsenum  linguae  in,  vii. 
108 
Wickerkiewicz's  operation,  v.  206 
Wickersheimer's  fluid,  iii.  663 

preservative,  vi.  454 
Wiesbaden,  vii.  762* 
Wiesen,  ii.  357 
Wigger's  ergotin,  ii.  715 
method  of  generating  chlorine,  ii, 
100 
Wigglesworth,  Edward,  on  dactyli- 
tis syphilitica,  ii.  354 
Wight,  the  Isle  of,  vii.  762* 
Wildbad,  vii.  763* 
Wild  cherry,  ii.  79 
Wild  cucumber,  ii.  643  (Fig.) 
Wild  marjoram,  iv.  642 
Wilder,  Burt  G.,  on  gross  anatomy 
of  the  brain,  viii.  107 
on    malformations    of    the    brain 
which  are  morphologically  in- 
structive, viii.  189 
on  organonymy,  viii.  516 
on  removal,  preservation,  and  dis- 
section of  the  brain,  viii.  195 
Wilde's  ear-speculum,  ii.  576  (Fig.) 
incision,  ii.  616  ;  iv.  669  ;  v.  206 
operation  for  staphyloma,  v.  206 
snare,  ii.  605  (Fig.) 
Wildungen,  vii.  763* 
Wilhoit's  Soda  Springs,  vii.  768* 
Wilkins,  George,  on  acetonsemia,  i. 
58 
on  acetonuria,  i.  58 
on  clinical  microscopy,  iv.  775 
on  coma,  ii.  253 
Wilkinson's  ointment,  v.  292 
Will,  criterion  of  mental  incapacity 
for  making  a,  ii.  176 
law  concerning  the  making  of  u, 

V.  676 
signed  by  an  aphasic,  question  of 
validity  of,  i.  292 
Williams's  oro-nasal  inhaler,  iv.  88 

tracheal  tone,  v.  206 
Willis,  accessory  nerve  of,  ii.  331 
circle  of,  viii.  233 
trabeculse  of,  in  the  longitudinal 
sinus,  viii.  241 
Willis's  disease,  v.  206 
Willoughbeia,    a  source    of    caout- 
chouc, i.  750 
Willow,  vi.  254  (Fig.) 
Will  power  and  volition,  distinction 
between,  vii.  687 
definition  of,  vii.  687 
disorders  of,  vii.  687 
disturbances  of,  in  general  paresis, 
iv.  107 
in  insanity,  iv.  65 
paralysis  of,  from  cold,  ii.  227 
Wilson's  cyrtometer,  viii.  208  (Fig.) 
Winckel's  disease,  v.  206 
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Welgert. 
Wonnds, 

"Wind,  effects  of,   on  human  organ- 

Withington, Charles  Francis  (contin- 

Worms, intestinal  (continued)  : 

ism,  iii.  530 

ued) : 

convulsions  from,  ii.  637 

electric,  ii.  650 

on  anodynes,  i.  236 

remedies  for,  i.  337 

prevailing  direction  and  velocity  of, 

on  antiperiodics,  i.  247 

treatment  of,  by  enemata,  ii.  693 

in  relation  to  climatology,  ii. 

on  antispasmodics,  i.  368 

lumbricoid,  vii.  791 

187 

on  consanguinity,  ii.  273 

nematode,  v.  133  (Fig.)  ;  vii.  791 

the  Mistral,  iii.  747 

on  constipation,  ii.  279 

pin,  vii.  793 

Windage  of  balls,  wounds  from  the, 

on  disorders  of  digestion,  ii.  453 

round,  vii.  791 

viii.  10 

on  fasting,  iii.  38 

seat,  vii.  793 

Wine,  vii.  764* 

on  management  of  labor,  iv.  331 

segmented,  evolution  of  vertebrates 

adulteration  of,  iii.  303  ;  vii.  766 

on  mechanism  of  labor,  iv.  352 

from,  ii.  738 

aging  of,  vii.  765 

on  premature  induction  of  labor, 

spring,  vii.  793 

aroma  of,  vii.  766 

iv.  864 

tape,    vii.    787.     See    Tcenia  and 

Beaujolais,  vii.  775 

Witthaus,  Rudolph  A.,   on  opium- 

Tapeworm. 

Bordeaux,  vii.  767 

poisoning,  V.  333 

thread,  vii.  793 

bouquet  of,  vii.  766 

on  poisoning  by  hydrocyanic  acid. 

trematode,  ii.  518  (Fig.) 

Burgundy,  vii.  773 

iii.  741 

tricliina  spiralis,  vii.  793 

Chablis,  vii.  774 

on  poisoning  by  oxalic  acid,  v.  441 

whip,  vii.  798 

champagne,  vii.  777 

on  poisoning  by   strychnine  and 

Wormseed,  American,  viii.  1* 

chemical  constituents  of,  vii.  764 

nux  vo7nica,  vi.  665 

Levant,  viii.  1*  (Fig.) 

claret,  vii.  767 

on  ptomaines— post-mortem  alka- 

Wormwood, ii.  58  ;  viii.  3* 

cork-taste  in,  vii.  766 

loids,  vi.  60 

Worry  in  the  etiology  of  facial  neu- 

for the  sick,  ii.  533 

Witness,  expert,  ii.  770 

ralgia,  iii.  17 

French,  vii.  767,  778,  777 

the  physician  as  a,  ii.  733 

headache  in,  iii.  516 

German,  vii.  769 

Wladimiroff-Mickulicz's    operation, 

Worsteds   used    in    tests   for   color- 

Hungarian, vii.  771 

v.  206 

blindness,  ii.  347  (Fig.) 

Italian,  vii.  775 

Wladimiroff's  operation,  v.  206 

Wounded  in  battle,  care  and  removal 

Johannisberger,  vii.  770 

Wolfe's  operation,  v.  306 

of,  iii.  133 

keeping  of,  vii.  765 

Wolffian  duct,  development  of  the, 

first  care  of,  iii.  139 

Macon,  vii.  774 

iii.  178  (Fig.) 

means  of  transport  of,  iii.  139  (Fig.) 

Madeira,  vii.  774 

Wolfler's  operation,  v.  206 

provision  for,  i.  338 

Malmsey,  vii.  775 

Wolf -spider,  v.  747  (Fig.) 

transportation  of  the,  on  land,  vii. 

port,  vii.  777 

Wolf  Trap  Lithia  Spring,  vii.  784* 

333  (Fig.).     See    also   Trans- 

process of  making,  vii.  765 

Wood,  Edward  S.,  on  concretions. 

portation    of   the    disabled  on 

quality  of,  as  influenced   by  soil, 

ii.  256 

land. 

climate,  etc.,  vii.  764 

Wood-alcohol,  iv.  751 

transportation    of    the,    on    ship- 

raisin-, vii.  766 

Wood-flour  for  surgical  dressings,  i. 

board,    vii.    338    (Fig.).     See 

Rhine,  vii.  769 

265 

also  Transportation  of  the  dis- 

Rhone, vii.  775 

Wood-oil,  iii.  418 

abled  on  shipboard. 

Roussillon,  vii.  775 

Wood-ticks,  V.  744 

Wounds  (for  wounds  of  special  re- 

Sauternes, vii.  768 

Wood-wool  for  surgical  dressings,  i. 

gions,  see  under  those  heads) 

sherry,  vii.  776 

265 

arrow,  viii.  4 

Spanish,  vii.  775 

Woodbury,  John  McG.,  on  burial,  i. 

bayonet,  viii,  4 

Tokay,  vii.  771 

719 

contused,  ii.  385 

turning  of,  vii.  766 

on  burns  and  scalds,  i.  722 

diphtheria  of,  ii.  471 

Wine,  a  form  of  medicine,  iv.  700 

on  frost-bite,  iii.  263 

dissection,  ii.  515 

aromatic,  iv.  458  ;  vi.  337 

Wooden  splints,  vi.  607  (Fig.) 

drainage  of,  viii.  3* 

of  aloes,  i.  132 

Woodhull,   Alfred  A.,   on  military 

choice  of  tubes,  viii.  3 

of  antimony,  i.  245 

hygiene,  iii.  748 

influence  of  dressings  upon,  viii. 

of  citrate  of  iron,  iv.  337 

Wood's  apparatus  for  wry-neck,  v. 

3 

of  colchicum  root,  ii.  336 

376  (Fig.) 

materials  used  for,  viii.  3 

of  colchicum  seed,  ii.  326 

method,  v.  306 

gunshot,  viii.  5 

of  elder-berry,  ii.  649 

operation,  v.  806 

of  the  brain,  treatment,  viii.  334 

of  ergot,  ii.  717 

rectangular  hernia  needles,  iii.  640 

primary  symptoms  common  to. 

of  ipecac,  iv.  209 

(Fig.) 

viii.  30 

of  iron,  bitter,  ii.  165  ;  iv.  327 

Wood's  Holl,  vii.  784*  (Chart) 

treatment  of,  viii.  30 

of  opium,  V.  335 

Woodward,  Samuel  B.,  on  diseases. 

incident  to  warfare,  viii.  3*  (Fig.). 

of  pepsin,  v.  573 

wounds,  and  injuries  of  mus- 

See below. 

of  rhubarb,  i.  749  ;  vi.  324 

cles,  V.  54 

intestinal,  iv.  193 

Wines,  spirits,  and  beer,  vii.  764* 

Woodward's   carmine   solution,    iii. 

of  the  scalp,  treatment  of,  viii.  328 

Wing's  method  of  reducing  inversion 

674 

periarticular,  viii.  13 

of  the  uterus,  vii.  496 

Wool  fibres  seen  under  the  micro- 

sabre, viii.  4 

Winnipeg,  vii.  781*  (Chart) 

scope,  iv.  781  (Fig.) 

shot,  viii.  5 

Winslow,  foramen  of,  v.  603 

Wool-pul  ing,  vii.  201 

spear,  viii.  5 

posterior  ligament  of,  iv.  314 

Wool-sorters,  diseases  of,  v.  283 

sword,  viii.  4 

Winter  heematuria,  iii.  458 

Woorara,  ii.  348 

Wounds  incident  to  warfare,  viii.  3* 

Winter    resorts.     See    Climate    and 

Word-deafness,  ii.  339 

(Fig.) 

Health  resorts. 

in  localized  brain  disease,  i.  427 

amputation  for,  viii.  33 

Wintergreeu,  vii.  783*  (Fig.) 

Work,  muscular,  and  heat,  v.  73 

arrow  wounds,  viii.  4 

Wire,   introduction   of,  for  cure  of 

Worm  moss,  v.  36 

climatic,  hygienic,  and  moral  in- 

aneurism, i.  313 

Wormian  bones  and  fontanelles,  vii. 

fluences  affecting,  viii.  30 

Wire  splints,  vi.  607  (Fig.) 

785*  (Pig.) 

conservation  in  the  treatment  of, 

Wirsung,  canal  of,  v.  457 

Worms,  vii.  787* 

viii.  30 

Wisdom  teeth,    obstructed  eruption 

Gothard,  vii.  793 

definition  of  shot  injuries,  viii.  7 

of,  ii.  402 

Guinea,  ii.  30 

double  amputations  for,  viii.  33 

Wistaria  sinensis,  vi.  390 

in  the  external  auditory  canal,  i. 

effects  of  large  projectiles,  viii.  10 

Witch-hazel,  vii.  783*  (Fig.) 

436 

effects  of  missiles  and  projectiles 

Withington,  Charles  Francis,  on  ac- 

intestinal, a  cause  of  colic,  ii.  331 

from  small  arms,  viii.  11 

climation,  i.  85 

as  a  cause  of  epilepsy,  ii.  706 

effects  of  spent  balls,  viii.  13 
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Wounds  incident  to  warfare  (contin- 
ued) : 
entrance  and  exit  wounds,  viii.  11 
erysipelas  following,  viii.  22,  28 
excision  in  the  treatment  of,  viii.  31 
explosive  bullets,  viii.  9 
firearms  and  their  projectiles,  viii.  8 
fractures  in  shot  injuries,  viii.  13 
gangrene  following,  viii.  19,  22,  27 
gunshot  wounds,  viii.  5 
haemorrhage,  viii.  19,  21,  23 
lodgement  of  missiles  and  projec- 
tiles, viii.  20 
missiles,  viii.  8 
pain,  viii.  21 
penetration    and    perforation    of 

bone,  viii.  18 
primary    symptoms    common    to 

gunshot  wounds,  viii.  20 
pyaemia  following,  viii.  23,  29 
relative  frequency  of  regional  in- 
juries, viii.  7 
sabre  and  bayonet  wounds,  viii.  4 
shock,  viii.  20 
shot  injuries,  viii.  5 
of  blood-vessels,  viii.  18,  21 
of  bone,  viii.  12 
of  muscular  tissue  and  tendons, 

viii.  12 
of  nerves,  viii.  16 
spear  wounds,  viii.  5 
tetanus  following,  viii.  22,  26 
windage  of  balls,  viii.  10 
Wourali,  ii.  348 
"Wright,  Chauncey,  fissures  of,  viii. 

158  (Fig.) 
Wright's  method,  v.  206 
Wrisberg,  ganglion  of,  viii.  510 
intermediary  nerve  of,  ii.  328 
nerve  of,  in  the  arm,  i.  308 
Wrist,   applied  anatomy  of,   i.   313 
(Fig.) 
region  of  the,  iii.  487  (Fig.) 
Wrist  clonus,  vi.  771 
Wrist-drop,  iii.  501 ;  iv.  465 
Wrist-joints,  viii.  33*  (Fig.) 
amputation  at,  i.  159 

for  shot  injuries,  viii.  32 
bursae  of,  i.  727 
chronic  rheumatic  arthritis  of,  viii. 

357 
disease  of,  viii.  856 
dislocations  of,  ii.  498  (Fig.) 
osteitis  of,  viii.  356 
resection  of,  vi.  185  (Fig.) 
after-treatment,  vi.  188 
for  shot  injuries,  viii.  32 
history,  vi.  185 
indications,  vi.  186 
methods,  vi.  186 
results,  vi.  185 
shot  wounds  of  the,  viii.  6 
urethral  arthritis  of,  viii.  357 
wounds  of,  iv.  260  ;  viii.  6 
Writers'  cramp,  i.  321  ;  vi.  33  (Fig.) 
central  and  peripheral,  diagnosis 

between,  vi.  37 
course  and  duration,  vi.  35 
diagnosis,  vi,  37 
electrical  reactions,  vi.  35 
electricity  in,  ii.  654 
etiology,  vi.  33 
massage  in,  iv.  655 
pathology  of,  vi.  33 
prognosis,  vi.  35 
prophylaxis,  vi.  37 
symptomatology,  vi.  34 
treatment,  vi.  37 
Writing,  the  act  of,  vi.  83 


Wry-neck,  ii.  319  ;    vii.  153*  (Pig.). 
See  also  Torticollis. 
apparatus  for,  v.  376  (Fig.) 
from  irritation  of  spinal  accessory 
nerve,  ii.  381 
Wiitzer's  apparatus  for  rhinoplasty, 
v.  714  (Fig.) 
hernia  instruments,  iii.  637  (Fig.) 
invaginatorium,  iii.  638  (Fig.) 
method,  v.  206 
Wyetli's  extension  spinal  brace,  v. 

374  (Fig.) 
Wylie,  W.   Gill,  on    antiseptics    in 
abortion  and  labor  cases,  i.  255 
on  diseases  of  the  Fallopian  tubes, 
iii.  27 

Xanthelasma,  viii.  35 

of  the  eyelid,  ii.  805  (Fig.) 

of  the  tongue,  vii.  109 
Xanthin,  v.  260 

in  urine,  vii.  414 

urinary  calculi  formed  of,  ii.  259 
Xanthocreatine,  vi.  64 
Xanthoma,  viii.  35* 

multiplex,  viii.  85 

of  the  eyelid,  ii.  805  (Fig.) 

planum,  viii.  85 

tuberosum,  viii.  85 
Xanthopuccine,  vi.  360 
Xanthorrhiza,  i.  68 
Xanthorrhoea  resins,  i.  35 
Xanthoxylum,  i.  383 

carolinianum,  i.  883 

fraxineum,  i.  383 

piperitum,  i.  884 
Xenurelaps  bungaroides,  vi.  174 
Xeroderma  pigmentosum,  viii.  35* 

(Fig.) 
Xerophthalmia,  ii.  266 
Xylene,  i.  757  ;  viii.  36 
Xylocopa  Carolina,  v.  760 
Xylol,  i.  757  ;  viii.  36* 
Xylostein,  iii.  695 

Yale,  Lerot  Milton,  on  resection 

of  joints,  vi.  174 
Yard,  fixed  value  of  the,  vii.  727 
Yarrow,  viii.  37* 

Yarrow,  Henry  Crecy,  on  poisonous 
reptiles,  vi.  165 
on  poisonous  reptiles  (supplement- 
ary), viii.  449 
Yawning,  viii.  37* 
Yaws,  iii.  255 
Yeast,  viii.  38*  (Fig.) 
discovery  of,  iii.  62 
fungi,  vi.  328 

plant,   reproduction   in,  viii.  489 
(Fig.) 
Yellow  dock,  ii.  525 
Yellow  dough  mushroom,  iii.  275 
Yellow  fever,  viii.  39*  (Fig.) 
acclimation  to,  i.  36  ;  viii.  53 
alkaline  treatment  of,  viii.  73 
and  bilious  remittent  fever,  differ- 
ential diagnosis,  viii.  64 
and  dengue,  differential  diagnosis 

of,  ii.  397 
and  hsemorrhagic  malarial  fever, 
differential  diagnosis,  viii.  65 
and    relapsing    fever,    differential 

diagnosis  of,  iii.  75 
and  typhus  icteroides,  differential 

diagnosis,  viii.  65 
bacillus  of  Lacerda  and  Babes,  viii. 

50 
baths  in,  viii.  71 


Yellow  fever  (continued)  : 
bibliography,  viii.  72 
black  vomit,  viii.  62,  67 
Carmona's  microbe,  viii.  49 
cause  of  icterus  in,  viii.  66 
clinical  history,  viii.  59 
commission   in   Havana  in    1879. 

viii.  45 
complications,  viii.  63 
contagiousness  of,  viii.  54 
convalescence,  viii.  63 
cryptococcus  xanthogenicus,  viii. 

49 
degrees  of,  viii.  59 
diagnosis,  viii.  63 
diet  in,  viii.  71 

epidemics  of,   effects   of    climate 
upon,  viii.  56 

etiology  of,  viii.  55 

in  the  United  States,  viii.  43 
etiology,  viii.  45,  55 
examination  of  blood  for  micro- 
organisms, viii.  46 

of  intestinal  contents  for  micro- 
organisms, viii.  48 

of  tissues  for  micro-organisms, 
viii.  46 
Freire's  micrococcus,  viii.  49 
geographical  distribution,  viii.  89 
genus  of,  in  cemeteries,  ii.  834 
Gibier's  bacillus,  viii.  51 
history,  viii.  39 
in  armies,  i.  328 
in  children,  viii.  53 
incubation  of,  viii.  58 
individual  prophylaxis,  viii.  58 
infection  of,  viii.  54 
influence  of  race  and  nationality 

upon,  viii.  52,  487 
immunity,  viii.  53 
kidneys  in,  viii.  68 
liver  in,  viii.  67 
micrococcus  tetragenus,  of  Finlay, 

viii.  51 
micro-organisms,  viii.  49  (Fig.) 

in  cemeteries,  ii.  334 
mode  of  infection,  viii.  54 
mortality,  viii.  63 

pathological  anatomy  and   histol- 
ogy, viii.  66 
peronospora  lutea,  Tiii.  49 
predisposing  causes,  viii.  54 
prevalence  of,  in  Africa,  viii.  41 

in  Brazil,  viii.  41 

in  Central  America,  viii.  41 

in  Cuba,  viii.  40 

in  Europe,  viii.  42 

in  Mexico,  viii.  41 

in  South  America,  viii.  41 

in  the  United  States,  viii.  43 

in  the  West  Indies,  viii.  39 
preventive  inoculations  of,  ii.  334 
Ijrognosis,  viii.  63 
prophylaxis,  viii.  58 
quarantine  in,  viii.  58 
race  susceptibility  to,  viii.  53,  437 
relapses,  viii.  63 

results  of  culture  experiments  in 
the  search  for  a  microbe  of, 
viii.  47 
second  attacks,  viii.  53 
susceptibility  to,  viii.  51 
symptoms,  viii.  59 
temperature  curve  in,  viii.  59 
theory  of  chemical  cause  of,  viii.  48 
theory  of  specific  cause  of,  viii.  45 
transmissibility  of,  viii.  54 
treatment,  viii.  69 
urine  in,  viii.  61 
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Zymotic  dlseafses. 


Yellow-gilled  mushroom,  iii.  278 
Yellow-jackets  (wasps),  v.  760 
Yellow  jasmine,  iv.  336 (Fig.) 
Yellow  parillin,  ii.  519 
Yellow  root,  vi.  360 
Yellow  Springs,  viii.  72* 
Yellow  Sulphur  Springs,  viii.  72* 
Yellow  wash,  iv.  741 
Yeo's  respirator,  iv.  38 
Yerba  reuma,  iii.  357 
Yerba  santa,  viii.  73* 
Yolk,  changes  in,  during  impregna- 
tion, iv.  6  (Fig.) 

development  of,  v.  436  (Fig.) 

grains,  v.  487 

nucleolus,  v.  438 

nucleus,  v.  438  (Fig.) 

of  egg,  ii.  640 

sac,  ii.  144  (Fig.) ;  viii.  73*  (Fig.) 
formation  of  the,  iii.  177  (Fig.) 
Young's  rule  for  computing  dosage 
according  to  age,  ii.  526  ;  v. 
206 
Youth,  limits  of,  i.  88 
Yuma,  viii.  74*  (Chart) 


Zanthopicrit,  i.  475 
Zanthoxylloin,  i.  383 
Zanthoxylum  carolinianum,  i.  383 

fraxineum,  i.  383 

piperitum,  i.  384 
Zaraath,  iv.  474 
Zea  mays,  ii.  301  ;  iv,  638 

fungus  on,  vii.  442 
Zedoary,  ii.  166  ;  iii.  330 ;  viii.  74* 
Zeis's  needle  used  in  the  radical  treat- 
ment of  hernia,  iii.  636  (Fig.) 
Zenker's  degeneration,  v.  206 
Zenner,  Philip,  on  acute  anterior  po- 
liomyelitis, vi.  547 

on  acute  ascending  paralysis,  vi. 
549 

on  affections  of  the  cerebellum,  ii. 
36 

on  corpus  striatum,  ii.  305 

on  hemiplegia,  iii.  610 

on  lateral  sclerosis,  vi.  563 


Zenner,  Philip  (continued) : 
on  multiple  (cerebro-spinal)  sclero- 
sis, vi.  567 
on  spinal  hemiplegia,  vi.  582 
on  toxic  spinal  paralysis,  vi.  589 
on  tumors  of  the  spinal  cord  and 
its  membranes,  vi.  589 
Ziemssen's    double    laryngeal    elec- 
trode, viii.  381  (Fig.) 
Zigzag  striations  of   columns    car- 
nese  in  idiopathic  anaemia,  i. 
182 
Zinc,  viii.  74* 
acetate,  viii.  76 
bromide,  viii.  75 
butter  of,  viii.  75 
carbonate,  viii.  75 
chloride,  viii.  75 
antiseptic  efficacy  of,  i.  254 
as  a  deodorant,  ii.  406 
caustic  action  of,  ii.  6 
germicidal  action  of,  iii.  337 
in  antiseptic  surgery,  i.  265 
cosmetic  employment  of,  ii.  809 
general    medicinal    properties    of 

compounds  of,  viii.  74 
in  drinking-water,  vii.  713 
iodide,  viii.  76 
medicinally  used  compounds  of, 

viii.  75 
nitrate,  viii.  76 
oleate,  viii.  76 
oxide,  viii.  75 
phosphide,  v.  642  ;  viii.  76 

as  a  tonic,  vii.  137 
precipitated  carbonate  of,  viii.  75 
spar,  viii.  75 
splints,  vi.  608 
sulphate,  viii.  76 
caustic  action  of,  ii.  6 
germicidal  action  of,  iii.  327 
therapeutics  of,  viii.  75 
valerianate,  viii.  76 
Zingiber,  iii.  339  (Fig.) 
Zinn,  zonule  of,  vi.  348 
Zizyphus  vulgaris,  i.  717  ;  iv.  364 
Zona,  iii.  645  (Fig.) 
cartilaginea  of  cochlea,  ii.  566 
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Zona  (continued) : 

ciliaris,  vi.  353  (Fig.) 

radiata  or  pellucida  of  the  ovum, 
V.  437,  440  (Fig.) 
Zones,  epileptiginous,  ii.  706 
Zonula  ciliaris,  vi.  348 

injuries  of,  ii.  801 
Zonule  of  Zinn,  vi.  353  (Fig.) 
Zoogloea,  vi.  330 
Zoografting,  vi.  458 
Zoology.     See  Biology. 
Zoonerythrin,  ii.  348 
Zo6-parasites,  v.  516 
Zoospores,    formation    of,    viii.    443 

(Fig.) 
Zoster,  iii.  645  (Fig.) 

abdominalis,  iii.  647 

anatomical  character  of  the  vesi- 
cles of,  iii.  645 

brachialis,  iii.  647 

cervicalis,  iii.  647 

corneae,  ii.  295 

course  of,  iii.  646 

etiology  of,  iii.  645 

facialis,  iii.  647 

lumbalis,  iii.  647 

prognosis  of,  iii.  647 

sacralis,  iii.  647 

symptoms  of,  iii.  646 

thoracalis,  iii.  647 

treatment  of,  iii.  647 
Zwehck's  pessary,  v.  619  (Fig.) 
Zygomatic    lymphatic   glands,    viii. 

393 
Zygomaticus  major,  anomalies  of,  v. 

35 
Zygomaticus  minor,  anomalies  of,  v. 

35 
Zygomycetes,  vi.  838 
Zygon  of  a  fissure,  viii.  155  (Fig.) 
Zygospores,  vi.  327 
Zymogen,  ii.  449 
Zymosis,  ii.  283 

history  of  theory  of,  viii.  76 
Zymotic  diseases,  ii.  383  ;  viii.  76* 

classification  of,  not  yet  feasible, 
viii.  79 

etiology  of,  viii.  76 
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